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AN ACCUMULATOR CHARGER 

An efficic ru A.C.-operated LT, charger 

for 2=voir to 12 -volt accumulators 
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Regd. Trade Mark 

ELECTRICAL. 
MEASURING 
INSTRUMENTS 

Some delay in delivery of 
Trade Orders is inevitable, 
but we shall continue to do 
our best to fulfil ycer require- 
ments as promptly as possible. 

Universal AvoMin:r D.C. AvoMinor 

HIGH accuracy, simplicity, exceptional versatility and 
proven reliability have won for "AVO" Instru- 

ments a world-wide reputation for supremacy wher- 
ever rapid precision test work is demanded. There is 
an "AVO" instrument for every essential electrical test. 

Sole Proprietors and Manufacturers 
The AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT 

Co., Ltd., Winder House, Douglas Street, London, S.W.I. 
'Phone : ViCtoria 3404-7. 

PREMIER RADIO 
NEW PREMIER S.W. COILS 

4- and 6 -pin types now have octal pin scaring, and 
fit International Octal valve -holder. 

4 -pie. Type 
Type Range_ Price 

t-15 m. ... 2:6 
04A 12-26 in. ... 26 

$ 22-47 re. ... 2'6 
04C 41-94 m: . 2'6 
04D 76-170 m 2'6 
04E 150-350 m . á'- 
04F 255-550 m. ... 3'- Chassis Mounting 
04G 490-1,000m ... 4- Octal holders, 
04H 1,000-2,000 m.... 4'- tOld.'ca.cti. 

SHORT-WAVE CONDENSERS 
Trolitul insulation. Certified superior to ceramic. 
AU -brass construction. Easily ganged. 
15 m.mid, ... ... 2/4 100 m.mfd. ... 3/- 
25 m.mfd. ... .. 2/6 160 m.mfd .,,. 3,7 
40 m.mid. .. 2/6 250 m.mrd. 

m__,_. 
1.ácgradePte-wound, Chokes, 

S.A. tyl,, 200m2/6 eh 
PREMIER REPLACEMENT VALVES 

4 -volt, A.C. types, 5 -pin. ACHL, ACSG. 516 each. 

MOVING COIL SPEAKERS 
Celestion Bin. P.M. Speaker, 251-. 
Goodmans Sin. P.M. Speaker, 251, 
810. 2,000 ohm Field, 25/ 
Speakers are complete with output transformer. 

MRI UNIVERSAL 4 -WATT OUTPUT 

p 

TRANSFORMERS 

Tr 8 and 7j9 owns 
Pentspeecode, 

e, an Push 
-Pull, suitable 

fo 

6-pad 'I'tloe 
Type Range Pelee 
06 0-15 m.... 2"6 
06A 1226 m: '... 2.6 
0613 22-47 m ... 2`8 
06C 4104m.... 2,6 
060 74-1703rr..., 218 

ELECTROLYTIC 
I CONDENSERS 

S nifl d21 v., Wet, 
tau 1.). p-, 3/- 

15 sift_ :KI v., 1/- 
20 mf l. 25 v., 1/6 
far) ntfd. v 1/6 
50 mld. '50 v., 2/6 

S anfd. 125 ,v., 
'tubular, 1/6 

PREMIER MAINS 
TRANSFORMERS, 

CHOKES, MORSE 
EQUIPMENT, apt 

VALVES. 
Still available. Send 

for lists. 

MATCHMAKER 
UNIVERSAL 

OUTPUT 
TRANSFORMERS. 

Will match any out- 
put valves to any 
speaker impedance. 
11 ratios trom 11-1 
to 80-1, 5-7 watts, 
20/-, 10/1:5. watts, 

26/-. 

I.F. TRANSFORMERS 
I4pm-cored 450-470 kc/s, plain and with flying lead, 
5.8 each. 

PREMIER BATTERY 
CHARGERS .FOR A.C. MAINS 

Westinghouse rectification complete and ready for 
use. To charge 6 volts at -1 amp. (also tapped for 
2 and 4 v.), 29/6- 12 v. 1 a. (also tapped for 2 and 
6 v) 37í6. 6 v. at 2 a. (also tapped to chargey'and 
4 volts). 48/-. - 

PREMIER 4 -WATT A.C. AMPLIFIERS 
Each- Amplifier is completely wired and tested. 
Selected components, Valves and Energised Moving - 
coil Speaker, £5 5s. 

PREMIER MICROPHONES 
Transverse Current Mike. fl±gb grade large output unit. Response 45-7,500 cycles. Low hiss 
lover, 23/-. 
Moving -Coil Mike, Permanent magnet model, 
requiring no energising. Response 00-5,200 cycles.:. 
Output c .25 volt average. Excellent reproduction 
of speech and music, 63/-. Super Model, £5 5e. 
Microphone Transformers, 10/- each. 
MT. Eliminators. 150 v. 30 mA. output, 41./8 ; 
ditto, with 2 v. 'i A. charger, 5216. 
2,000 ohms 25 w. Resistances with 5 tapping clips, 2/. 
Mains Resistances, 660 ohms, _3 A. tapped 380 
+150+60+60 ohms, 5'6. 1,000 ohms, .2 A., tapped 
at 900, 800, 700, 000, 500 ohms, 4/6. 
1,000 ohm Wire Wound Potentiometers, 3113 each. 
'Valve Screens for International and U.S.A. typer, 
112 each. 

ALL ENQUIRIES MUST 
RE ACCOMPANIED BY 

A 2.d. STAMP 

ALL ,POST ORDERS TO : JUBILEE WORKS, 167, LOWER CLAPTON- R 
LONDON; --£S (linher.d 4733). 

CALLERS TO : Jubilee Works, or 169, Fleet Street, E.CA (Central 2833), 
or 50, High Street, Clapham; S.W.4 (Macaulay 2381). 

A 
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After the War 
" DOST -WAR Planning in Radio Communication " j was the subject of a discussion which concluded 
the /942 session of the I.E.E. The debate was opened 
by Colonel Sir A. S. Angwin, who said that after the 
war, when normal services return, there will be great 
opportunities for broadcasting, and the cessation of 
hostilities will provide the opportunity for removing some 
of the anomalies of broadcasting. 

One of the reforms which we hope will be brought 
about is the standardisation of components, and 
particularly valves. There are far too many types of 
the latter, and Wireless receiver design as we knew it in 
1939 had developed to the stage where more attention 
was given to the design of the cabinet than to the design 
of the receiver. The inside of a wireless set revealed in 
some cases that those responsible for its production 
could not have had previous experience of factory methods, 
nor of design. A wireless receiver was- still an assembled 
product. Not one factory made the receiver from 
beginning to end, and thus design was restricted and 
stultified by the components which were bought in. 
A somewhat similar state of affairs existed in the bicycle 
trade for nearly 4ó years. In that industry when the 
safety bicycle had been invented and Dunlop had 
-produced the pneumatic tyre, there was the usual crop 
of inventions, the inevitable formation of clubs, and the 
marketing of fanciful gadgets which were the dernier 
cri. Then it developed into specialism. One firm supplied 
lugs, another handlebars, whilst others contributed the 
saddles, the hubs, the spokes, the nipples, the chain, 
wheels and cranks, the tyres and the lamps. When, 
therefore, you started as a bicycle 
manufacturer you were limited in 
your design to some suitable 
permutation of the components 
available, if you were to compete 
on a price basis with your competi- 
tors. The wireless trade, largely an 
unskilled business, has followed 
somewhat similar lines, with, 
perhaps, -the- exception that it has 
taken a leaf out of the book of car 
manufacturers, and endeavoured 
to make each year's models ob- 
solete, by producing new models 
each year. 

Post-war Planning 
THE inside of à wireless set still 
1 looks like a passable imitation 

of a Heath Robinson cartoon. 
Odd -shaped screening - cans, odd - 
shaped condensers and resistances 
all proclaim the assembled, as 
distinct from the designed, product. 
Large numbers of firms not knowing 
the first thing about radio saw in 
it a good thing, and made fortunes. 
When we speak therefore of 
post-war planning in connection 
with radio we prefer to think of it 
in the sense in which engineers 
use the term. 

During - the war fewer valve 

Editorial and Advertisement Offices 
"Practical Wireless," George Newnes Ltd., 
Tower House. Southampton Street, Strand, 

W.C.2. .'Phone : Temple Bar 4363. 
Telegrams : Hermes, Rand, London. 

Registered at the G.P.O. for transmission by 
Canadian Magazine Post. 

The Editor will be pleased to consider 
articles of a practical nature suitable for 
publication in PRACTICAL WTRELRaa. Such 
articles should be written on one side of the 
paper only, and should contain the nane and 
-address of the sender. Whilst the Editor does 
not hold himself responsible for manuscripts, 
every effort will be made to return than if a 

ffpmped and addressed envelope is enclosed. 
Aid correspondence intended for the Editor 
should be addressed: The Editor. PRACTICAL 
WIRELESS, George A'eumes, Ltd., Tower House, 
Southampton Street, Strand, W.C.2. 

Owing to the rapid progress in the design of 
wireless apparatus and to our efforts to keep 
our readers in .touch with the latest develop. 
meats, we gire no warranty/ that apparatus 
described in our columns is not the subject 
of letters patent. 

Copyright in at drawings, photographs and 
articles published inPRACTICAL WIRELESS 00 
specificatiy reserved throughout the countries 

ige«tory to the Berne Convection and the 
U.S.A. Beproductione or invitations of any 
of these are 

'WIRELESS 
re expreeety forbidden. 

PRACTICAL wntuLuss incorporatee "Amateur 
Wireless." 

The fact that goods made of raw materiolo 
short supply outing to war conditions are 

advertised ìn this paper should not be taken 
as. ou indication that they ore necessarily 
available far txport. 

Staff : 
L. Q. SPARKS. 

FRANK PRESTON. 

BY THE EDITOR 

types have been made, and still fewer are available to 
the public. We are managing reasonably well despite 
those restrictions, and this should give a lead to valve 
manufacturers to concentrate on fewer types. 

The day of the portmanteau valve is surely past. 
Of course,- when we speak of post-war planning in 
connection with radio we are apt to think in terms of 
broadcasting as we now know it. It is certain, however, 
that television, which is being developed during the war, 
will open up, and may thus change the whole ambit of 
broadcasting. Our present system is somewhat analogous 
to silent films. There are good reasons for believing 
that after the war television will be simplified and 
cheapened to -the point where it will become popular. 
Problems Being Solved 

THE intricacies of the ultra -short -waves, and the 
1a disadvantage of the, somewhat limited reception 

area of the transmission, are already on the way to being 
overcome. We think that in the early days of post-war 
television the amateurs will be able to play, as they have 
done in wireless telephony, a most useful part. They 
constitute a vast body of energetic, enthusiastic and 
unpaid experimenters, and the results of their efforts 
will help in the perfection of television as they have 
in other branches of radio. Television, as we knew it 
before the war, was somewhat outside the field of 
experiment for all except a highly technical few who 
could afford the somewhat eàpensive apparatus neces- 
sary. Whether some optical system of projection from 
a small tube (this has, of course, been successfully 
demonstrated) will replace the large cathode-ray tube, 

remains to be seen. It is possible 
that the velocity modulation system 
will replace that used by the B.B.C. 
before the war.. It certainly should 
be given a chance. It also seems 
reasonably certain that a higher 
line frequency will be adopted. 

Queries 
WILL readers please note that 

during the war we are unable 
to undertake alterations of circuit 
diagrams, nor the -redesign of 
receivers to incorporate particular 
components. This involves far 
more work and time than is possible 
under war conditions. We also 
note that readers are not obeying 
the Query Rules. Will they please 
turn to page 456 of this issue, and 
make quite sure before submitting 
a query that they comply with 
those rules? A stamped and 
addressed envelope, and the coupon 
from the current issue -must be 
enclosed. Queries must be limited 
to two. We do not answer questions 
relating to commercial receivers, 
nor do we reply to questions which 
may arise out -of the publication of 
articles in contemporaries. We 
do not answer questions over the 
telephone: 

417 



418 PRACTICAL WIRELESS September, 1942 

Cycling to Radio 
BECAUSE of the petrol shortage a worker of Hull 

(Quebec) cycles to work. He does it to music from 
a small radio set carried in a basket on the handlebars. 

A Link with Home 
VERY Saturday night the B.B.C. sends out a short- 

wave broadcast from the American Eagle Club in 
London, and this is re -broadcast throughout the United 
States. Relatives of men who are going to speak are 
notified in good time, and after every broadcast letters 
from the cities and the small towns of America flow 
into the B.B.C. offices in New York. 

The radio watch. These wireless operators are constantly in touch 
ea"ch aircraft. : Bombers keep radio silence till they are `loser the 

Men are ready if needed to send new instructions. 

Radio in Schools 
SEVERAL head teachers in Devon having expressed 

their opinion on the desirability of having wireless 
in their 'schools, the Plymstock Junior School Managers 
sent a resolution on the matter to the Devon Education 
Committee, which has replied that it is prepared to make 
a grant of up. to 5o per cent. of the cost of providing and 
installing a wireless set in any school in Devon under 
the jurisdiction of the county authority. 

American Valves 

ACCORDING 
to a report from the U.S.A. the long- 

standing problem: of the radio industry in that 
country, that: of tò0 many valve types, with many 
duplicates, has been solved by the War Production Board 
order to valve manufactúrers to discontinue manufacture 
of 35o out of qro valve types now on the American 
market. Many of the discontinued valves are in small 
demand or obsolete. 

B.B.C. as Enemy of Axis Powèrs 
'MR. BRENDAN BRACKET , Minister of Information, 1 told the House of Commons recently :that the 
B.B.G., the world's largest and most trusted broadcasting 
instrument, was =regarded by the Axis Powers as a 
mighty enemy. Its audience was estimated at. about 
200,000,000 people every week. 

with operators on 
target, but, these 

Orchestra's New Leader 
IT is announced that Mr. Jean Pougnet, former leader 

of the B.B.C. Salon Orchestra, has become leader of 
the London Philharmonic Orchestra. 

Radio Entertainment by Prison Inmates 
TO the signature tuile of "Time on My Hands " radio 

listeners in America are entertained once a week 
by the inmates of San Quentin Prison. 

. Radio Licences in Eire 
DURING the past twelve months there has been a drop 

of 8,544 in the number of people holding wireless 
licences in Eire, chiefly owing to the 
fact that listeners cannot obtain dry 
batteries for their sets. 'In spite of 
this, people who retain their sets but 
are unable to use them' bare still ex- 
pected to pay their licences. 

Scottish University and Radio 
IT is interesting to note that Glas- 

gow University has recently made 
a notable addition to its list of recog- 
nised subjects for the M.A. and B.Sc. 
degrees. Officially styled the " study 
of thermionics and radio communica- 
tions," classes for this subject were 
inaugurated last October, and con- 
siderable success has attended these 
classes. It is hoped that as a result 
of the war other universities will in 
future recognise the importance of 
radio communication to a much greater 
extent than in pre-war days. 

Factory Workers Broadcast 

to U.S.A. 
A" WORKS WONDERS" 

a 
pro- 

gramme broadcast rom a North 
Country factory to America in the 
early hours of one morning recently 
brought a cablegram to the managing 
director of a British firm from the presi- 

dent of an American firm with which they have 
business dealings. The head of this American manu- 
facturing 'firm, Who heard the broadcast from this 
North Country factory, cabled : 

" Your many friends joih nie in sending congratulations 
to you and your employees on successful broadcast. 
Your Govern -silent must be proud of the fine spirit of 
your workers and the contribution_ they are snaking in 
the war effort. Stop. It must be great satisfaction to 
have such an organisation. Stop. Had advised your 
many friends. and they were all listening." 

B.B.C. Allotment 
THE toarii of enthusiastic amateur gardeners from the 

B.E.C.. Outside Broadcasting Department, who cul- 
tivate an allotment in a London residential square,' are 
now reaping the -fruits of six months' hard " labour. 
They are eating lettuce, spinach, cabbages, radishes, 
spring onions and other vegetables which they have 
grown, themselves. When they finish their day's work 
these gardeners often Visit the allotment, and one or 
other of them may be seen later in the evening walking 
proudly away with a large cabbage or some lettuce 
tucked under his arm ! Raymond Glendenning, the 
all-round sports commentator, cooks the vegetables 
as well and is said to be as skilful as a' housewife at the 
business. 
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Beam Approach 
IT is interesting to note that beam approach, the 

R.A.F. name for the method of landing an aircraft 
by the aid of a radio beam, was the subject of an outside 
broadcast early in March, from an aerodrome of Flying 
Training Command. The broadcast was recorded by the 
B.B.C., and the records are now being used at a number of 
Flying Training Command schools as part of the pre- 
liminary training of pilots before they try out beam 
approach for themselves. 

Calling Gibraltar " 
JOAN GILBERT, commère of the B.B.C. "Calling 

Gibraltar " programme, gets a large fan mail 
from listeners in other parts of the world who hear her 
broadcasts. She devotes a fraction of time in her pro- 
grammes to answering these letters. This makes the 
men who garrison the Rock very jealous, and recently 
they wrote to her to tell her they were timing her replies 
to correspondents not in Gibraltar with a stop -watch. 
But after she had " replied " to one officer in. the Western 
Desert who said that he was " five hundred miles from 
the nearest pub," the Rocky hearts melted. A cable 
came to Joan from Gibraltar this week, saying, " Have 
thrown away stop -watch." 

Good-bye to "Slushy". Songs 
THE B.B.C. have at last realised that there is a very 

strong desire among the public and members of 
the Services for more virile and' robust dance music, 
and it has drawn up a four -point policy on dance band 
broadcasts. 

1. To exclude any form of anemic or debilitated vocal 
performance by male singers. 

z. To exclude an insincere and over -sentimental style 
of performance by women singers. 

3. To exclude numbers which are slushy in sentiment 
or contain innuendo or other matter considered to 
be offensive from the point of view of good taste 
and of religious or allied susceptibilities. 

4. To exclude numbers, with or without lyrics, which 
are based on tunes from standard classical works 

Signature Tune Password 
ANNE SHELTON, who broadcasts in the Overseas 

programme " Calling British Forces in Malta," 
has a signature tune, " Only 
Forever," that has now 
become a catchword among 
British troops half the 
world over'. It has even 
been used as a password of 
the night on the North- 
West Frontier of India. 
Anne Shelton receives hun- 
dreds -of letters a week 
from troops in all parts of 
the world. 

Gramophone Record 

Sales 

A RECENT report from 
.H. America states that 
in 1941 more than am 
million gramophone records 
were sold, and the final 
figures for sales of discs in 
this country during last 
year may also prove to be 
a record. To -day, however, 
in England the demand is 
greater than the supply, 
which has been curtailed 
by the scarcity of raw ma- 
terials (shellac is imported 
mainly from India and 
Burma), and factory labour. 

Part of 

Decreasing Licences 
THE Postmaster -General, Mr. W. S. Morrison, quoted 

the following figures recently in the House of 
Commons, showing the number of receiving licences 
issued during the past few years, which reveal a sudden 
drop in the previously maintained steady increase. The 
figures are : 1939, 8,947,570 ; 1940, 8,904,177 ; 1941, 
8,625,579. There have been many contributory causes 
to this decline, including the breaking up of many homes 
as a result of the war. 

Station WLW's New Home 
THE various broadcasting departments of the Crosley 

Station WLW, Cincinnati, recently moved to 
more commodious premises, consisting of six floors 
with over-all dimensions of 58ft. by ==oft. The new 
building, which is admirably adapted to the needs and 
requirements for which it is intended, is designed to 
house some 400 employees grouped under twenty 
different departments. The first floor will contain 
six smaller studios, the master control room, recording 
laboratories, spacious newsrooms, engineers' depart- 
ment, recreation room and a glass enclosed foyer. 

The second floor, on which is the reception hall, also 
has 16 administrative and executive offices, while the 
third floor will be arranged to provide accommodation 
for two additional studios and offices for writers. 

Studios and Offices 
THE studios on this floor will allow tor audiences, 

the larger one being two stories high, 43 by 58 feet, 
with a new theatre stage and dressing rooms for artistes. 
The seating capacity of this studio will be approxi- 
mately Soo. 

The fourth floor will be taken up by the organ loft 
fòr the studio below ; a client's room so arranged that 
parties may watch the broadcast being made on the 
third floor from a glass -enclosed balcony ; production 
rooms ; sound department offices. 

Studio " A," or the station's largest broadcasting 
theatre, will take over practically the entire 5th floor. 
This large room of approximately 5o by =10 feet will 
have a new stage 25 feet deep and 3o feet wide with a 
seating capacity for about 90o persons. A small dining - 
room and a musicians' lounge is also located on this floor. 
A balcony, three rooms for the engineering department, 
and the organ loft will encompass the sixth or top floor. 

he training of wireless operators for the R.A.F. Aircraft operating messages being sen, 
from the instructors' table to the wireless operators in aeroplane cockpits. 
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LUFTWAFFE RADIO EQUIPMENT 

Thé receiver with cover re- 
moved. Part of the tuning 
mechanism is visible on the 

front of the compact assembly. 

N the receiver side of the installation separate 
units are provided for short and long waves. 

The receivers are similar in design, both being 
continuously tunedsuperheterodynes having four -spot 
frequencies which are determined by a cam click device 
on the main condenser.. All tuning controls are ganged, 
the main knob being large and occupying most of the 
front panel. .The tuning scale is visible behind a 
magnifying window, very accurate setting being possible. 
The, overall r dimensions are. - approximately 8in. by 
8.',in. by qfu. The chassis is built up of die -castings. 
The receivers are mainly for C.W. reception, but R.T. 
or N.C.W. can also be received on the short-wave 
receiver. The frequency ranges are3oo-boo, kc/s and 
3-6 me¡s. The performance of the receivers is of a very 
high order both - for selectivity and sensitivity. The 
construction is, however, -expensive and rather 
complicated. 
Mechanical Construction 

The chassis is constructed in three main die -castings 
of magnesium alloy., The valves and associated com- 
ponents of individual stages are mounted in screened 
compartments formed in the die -castings. The'compart- 
ments are arranged round four sides of a central three - 
gang variable condenser of die-cast alloy construction. 
This -condenser has earthed stator plates and live rotor 
plates mounted on a ceramic spindle which runs in ball 
bearings, one of which is spring mounted to ,give 
freedom of motion in a lateral direction. Connection- is 
made to the rotor sections through double spring wiping 
connectors. Behind the dial are mounted four discs. 
each having a notch which engages a projection on a 
hinged lever faz the purposeof locating the tuning 
control at any one of the four spot frequency. settings. 
The common hinge pin of the levers is eccentrically 
mounted in its bearings and connected to a knob for 
the purpose of adjusting all four -spot fiequencics 
simultaneously over a small range. The four discs can 
be released independently by screws accessible :from 
the front of the receiver. An indicating system is 
provided to show which spotfrequency is in use. The 
transmitters have a similar control system. - 

Circuit Arrangements 
The circuit has eight valves, arranged as- follows 
R.F. amplifier. .Frequency changer with separate 

oscillator coupled into the grid. The anode is coupled 

Details of Part of the Extensive Installation 

of the Heinkel HE111H 

by a double circuit I.F. transformer to an I.F. ampli- 
fier coupled by a second double circuit transformer 
to a second I.F. amplifier. This is coupled by a single 
circuit I.F. transformer to an anode bend detector. 
The grid circuit of this 'detector is coupled to a 
heterodyne oscillator. while its anode circuit is resistance - 
capacity coupled to the output valve. The heterodyne 
oscillator is adjustable to beat at intermediate frequency 
and r,000 cycles above or below it. The oscillator is 
switched on when the panel is set to- Ai for C.W. 
reception. - A note filter is also switched in under 
these circumstances. The long -wave receiver has both 
these features switched on all the time. The sensi- 
tivity of the receiver is - adjusted by varying the bias 
applied - to the grids of the -R.F. amplifier and the 
first I.F. amplifier. No A.V.C. is fitted. ,A resistance 
is connected to the H.T. negative circuit which can be 
short-circuited for full gain or left open for low -gain. 
The receivers _are put on low gain by this means when 
the type transmission and reception switch is in either 
the " transmit " or " whistling in " position. 

Design and Use of Components 
Valves are perhaps the outstanding feature of the 

receiver. They are, all of the Telefunken Type R.V. rz 
P.z000 and are H.F. pentodes. The dimensions are 
very small, a ring seal being used. The base connections 
are by a series of brass pins which project radially. The 
valveholder is moulded and entirely encloses the valve, 
carrying also the top contact. The valve is removed 
by inserting a screw in the base and pulling. The valve 
size is slightly greater than the acorn type. The 
suppressor and screening grids are connected to the 
anode when the valve is used as a triode. The oscillator 
for the frequency changer is temperature -compensated 
by means of positive and negative temperature co- 
efficient ceramic condensers. 

All radio -frequency coils have dust iron cores with 
closed iron circuits. The inductance of these coils can 
be varied by an adjustable end -portion -which is carried 
in a threaded part of the bakelite mounting. This 
adjustment is used to set up the I.F. circuits, which are 
coupled by a variable condenser connected between 
taps on the coils, being tuned by fixed ceramic condensers. 

Top view of aerial -tuning wait, showing one of the variometers 
and the sturdy method cf construction. 
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Each receiver is supplied with L.T. power direct from 
the aircraft battery at 24 volts ; the heaters in series 
parallel take o.3 amperes, each valve taking 6-8. mA. 
at zz V. The H.T. supply is from a motor generator, 
being 4o mA. at zoo volts. 

Long- and Short-wave Transmitters 
The wireless equipment contained two transmitters, 

one covering the hand 300-600 kc/s and the other 
3,000-6,000 kc/s. These transmitters are of the same 
mechanical design and in many respects resemble the 
Lorenz commercial transmitter, but on a smaller scale. 

The transmitters each consist of a master oscillator 
valve driving two amplifier valves in parallel. Only one 
type of valve is used throughout, this is a Telefunken 
valve, Type R.L.rz P35, thus the problem of replace- 
ments is simplified considerably. 
Iron -cored Variometers 

The essentials of the two transmitter circuits are 
common to each other. In each case the tuning of 
the oscillator and amplifier tank circuits is carried 
out by iron -cored variometers, which are ganged to- 
gether and controlled by a single knob -tuning on the 
top of the transmitter. This knob is attached to a metal 
scale beneath the top cover, which is engraved directly 
in frequencies and is viewed at the point where it passes 
the vernier by a small magnifying glass. The tuning 
mechanism is fitted with a fine adjustment control, and 
is se arranged that four frequencies can be preset to 
lock in position consecutively as the dial is rotated. 
The locking arrangements have been. -described in the 
receiver section. 

Both transmitters are fitted with testing sockets on 
the top panel, and eight pin plugs on the bottom panel 
by which they obtain supplies from the main deck. 

The power supplies for the anode and screens of the 
valves are obtained from a rotary transformer operating 
from the main aircraft battery. Also, in the case of the 
long -wave transmitter sending impulses, the grid bias 
supply is obtained frein rectified A.C. from this rotary 
transformer. The heater supply for these valves is 
obtained directly from the aircraft battery.. 

The total power consumptitin of the transmitter, in- 
cluding the heater wattage, is approximately 12o watts 
for approximately 45 watts H -F. output. The anode 
efficiency of the amplifier valves measured at 4.5 mc/s 
is approximately 65 per cent. 

A noteworthy feature of the design is the use of iron - 
cored variometers to obtain the frequency coverage. 
The variometers are constructed to give an approxi- 
mate frequency scale. 

The mechanical construction consists mainly of two 
light aluminium castings, one of which carried the 
valves and valveholders, the other the variometers, 
condensers and tuning mechanism. - 

The elgetrical performance is reasonably good, but 
the construction would appear to be costly. 

Long -wave Transmitter 
This transmitter can be used to. send pulse trans- 

mission as well as G.W., the pulses being applied to the 
amplifier grids from the audio dmplifier 'unit through 
the aerial controller by means of the type transmission 
`switch.' 

The general performance of the transmitter is very 
similar to that of the S.W. transmitter. 

The power output obtainable from this transmitter 
in the pulse position is approximately the same as that 
under C.W. operation. 
Aerial Circuits and Controls, 

Both the fixed and trailing aerials are located at 
points -remote from the radio equipment so that tuning 
units have to be provided at the base of each aerial. 

Remote tuning of the units is performed bÿ electrical 
remote control from the aerial controller. 

The aerials are switched from send to receive by 
means of a magnetically -operated vacuum relay con- 
trolled from the keying . circuit. 

The aerial winch is electrically controlled from the 

aerial controller and provides alternatives of either of two 
lengths of trailing aerial. 

Remote Tuning Controls 
The remote tuning is operated from alternating current 

of frequency approximately ego cycles derived from 
the transmitter power unit. The control is effected by 
repeater motors more familiarly known in this country 
as Selsyn motors. Each motor has a single phase wound 
rotor and a three' phase stator. The stator windings of 
the controller motor and the contr,llec' motor are con- 
nected together phase to phase. The rotor windings; of 
each motor are connected in parallel and energised from 
the 25o cycle rio volt supply. By transformer' action 
due to the phase of the currents induced in the;stàtor 
windings the rotors take up similar angular positions 
and any rotation of one rotor is followed by the other. 
Two control motors are fitted in the aerial controller, 
one to drive each remote aerial unit. . The motors are 
rotated by the controls: marked Schlepp and- Vest. The 
position of the variometers is indicated on the scales 
seen through the windows in these contröls, The motor 
and tuning dials are driven through an electro-magietic 
clutch, so that in the event of the control knobs being 
turned with the A.C. supply not on, the dial calibrations 
will, not come out of alignment with the remote aerial 
units. The dial is driven through an epicyclic gear. 

The transmitting unit with valves in position end protecting cover 
removed. 

Different lengths of aerial are used on the . two fre- 
quency bands. The aerial is capacitative at its working 
frequency, and it is tuned by the variometer. 

Operation of Electric Aerial Winch 
The electric winch is remotely operated from the main 

control panel. Either of two lengths of trailing aerial 
may be used depending upon which frequency band is 
in operation, and the length of aerial wire which is run 
out is determined by the position of the type trans- 
mission switch. A switch is provided on the main control 
panel to " reel in " and to "reel out " the aerial, and 
the winch stops automatically and locks when the 
appropriate length of aerial has been run out. Indication 
that thé winch is "reeling in " or " reeling out " is 
shown on the main control panel by two electro -magnetic 
shutter indicators. The indicators absorb o.8 watts 
from the 24 -volt aircraft supply and, due to their small 
dimensions and simple construction, ; they are of par- 
ticular interest. 

(To be continued.) 
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Why the Baffle? 
Folded Air Columns and Suitable Designs Are Discussed in this 

Concluding Article. By L. O. SPARKS 

THE idea of the short flare incorporated in the cabinet. 
can be -developed along simple lines when larger 
cabinets are under consideration or when more 

adequate loading of the cone is desired. Many designs 
have been produced, the majority utilising the basic 
principle of the horn in one form or another, and while 
some have not been adopted generally, others-usually 
the simpler types-can be seen in use in sound ampli- 
fying installations and public address equipment. 

Folded -back Horns - 

This system-so far as the amateur is concerned- 
is best utilised when a large cabinet of the gramophone 
or radiogram type is available, and when it is desired 
to provide an air column of sufficient cubic volume to 
fully load the speaker cone. As the name implies, the 
system consists of an enclosed space which, by means 
of suitable internal structures, is formed into a winding 
channel, the actual length of which depends on the size 
of the space (cabinet) and the form of construction used 

for the internal parti- 
tions. The fundamen- 
tal idea is shown in Fig. 
7, and it will be seen 
that if the channel was 
opened out into a 
straight line, a tube 
would be formed. Con- 
versely, the diagram 
could be considered as 
a long tube folded up 
until it just occupies 
the enclosed space. 
The tube would have 
a constant diameter, 
but by a slight modifi- 
cation of the partitions, 
it is possible to obtain 

a shape which, if not true to line, approaches more 
nearly the shape of a normal horn. While this 
method of obtaining a suitable air column is feasible 
when a cabinet of reasonable dimensions is available, 
a simplified form can be used when space or portability 
is a consideration. In this direction, Fig 8 shows an 
arrangement which the writer has used successfully ; 

it is similar, so far as basic principles are concerned, to 
the many types of folded -back flares often used for P.A. 
work. 

The idea shown in the diagram (Fig. 8) can be likened 
to the 'phones in a basin, a method often used in the 
early days of radio in lieu of a speaker. With a small 
diameter modern moving -coil speaker a very satis- 
factory assembly can be made by using a short horn- 
metal; stout cardboard or wood-in conjunction with a 
large enamelled washing basin, the component parts 
being arranged as shown in the diagram. - 

For Large Cabinets. 
The design shown in Fig. g is a practical development 

of Fig. 7, and forms a folded -back system which is 
capable of giving most pleasing results. The construc- 
tion may appear to be rather complicated, but in practice 
it is not so difficult as it looks. A little patience is 
required, and care should be exercised when malting 
measurements and marking off the partitions and their 
fixing points. No dimensions are given, as these will 
depend on the diameter of the speaker and the size of 
the cabinet, but here are the main features which, if 
observed, will simplify matters. 

Fig. 7.-The fundaments arrange- 
ment to secure a folded back air 

column. 

To start with, 
the cabinet 
should be con- 
structed from 
wood of reason- 
able thickness ; I 
would not advise 
the use of any- 
thing thinner 
than, say, Bin. 
plywood, and 
with this damper 
struts or battens 
should be fixed 
to eliminate any 
possibility of 
boom or '. reson- Fig. 1l.- 
ance. (See pre- A suggested design 
vioüs a r t i c l e.) which should prove satisfactory. 
The interior con- - 

structional work can be. carried out with the same 
material, although-as with the cabinet-thicker wood 
will be better. After using 5 -ply wood for the partitions, 
I experimented with one of the many thick composite 
boards which decorators often use for ceilings, etc. This 
was found to be easy to work with, good from the point 
of view 'of sound absorption and freedom from 
resonances, and light in weight. 

Forming the Conduit 
To fix the various pieces in position, use was made of 

¡in. square planed wood which was cut to the desired 
lengths and then glued to the cabinet in the positions 
previously determined by measurement. A word is 
necessary here to draw attention to two points on the 
diagram (Fig. g). It will be seen that the two vertical 
partitions are not the saine length ; the rear one is longer 
than the other. Similarly, the distance between the 
rear partition and the back of the cabinet is slightly 
less than that between the two partitions, while the 
distance between the front of the cabinet and the front 
partition is greater still. The object of these variations 
is to try and create an air column of conical shape, 
i.e., roughly the same as an ordinary horn. This can be 

visualised more clearly if one 
imagines the tube formed by 
the internal structure opened 
out to lay along a straight line. 

Bearing the above in mind, 
the material can be marked out 
and cut then, when the fillets 
are really secure; the various 
sections can be .located and 
fixed to the fillets by means of 
glue and screws. It May, of 
course, now be necessary to 
dispense with glue, therefore 
additional precaution should be 
taken to ensure every part is 
secured in a rattle -free manner. 

Assuming the fret openings to 
be cut in the 'front of the 
cabinet, and' the back to be 
removable, i£ is advisable to 
start these operations by work- 
ing from the front to the back. 

The upper, or speaker shelf, 
should be the first to be fixed ; 

follow this with the two Iron t 

Fig. 8.-A simple and 
effective design when 
space and portability are 
the chief considerations. 
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sloping portions-these -have a slope of 45 deg., the 
same as the others -then secure the front vertical 
partition. Now fix the remaining three sloping pieces 
in the section below the shelf, and follow these with the 
rear vertical partition. 

The speaker is fitted to its own baffle -board, which has 
previously been cut to the desired size, and it is fitted 
to the inside of the front of the cabinet in the normal 
manner. The final fitting-the sloping piece at the top 
rear corner of the speaker chamber-completes the 
assembly. - - 

The cabinet the writer used had originally been 
designed for use as a large radiogram, and the upper 
portion was also removable. This " 

simplified all the internal work con- 
siderably, including removal of 
speaker, etc., therefore, if one con- 
siders making a cabinet (when 
material is more plentiful) in which 
to incorporate this or some -similar 
sound system, it would be advisable 
to bear this point in mind. 

To approach more nearly the true 
fold between vertical sections of the 
column, the sloping pieces could be 
replaced by- curved portions, but 
this was not adopted in the assembly 
under discussion, as suitable material 
was not to hand. Thin ply or 
metal could be used to form ,such 
reflectors, provided the space to the 
rear of them was filled with kapok, 
plaster of Paris, or even cement, to 
kill any possible vibration, etc. 

Alternative Arrangements 
The design shown in Fig. ro is 

an experimental variation of Fig. g. 
The speaker is fitted on the floor 
level of the cabinet, and the sound 
conduit formed by the partitions is 
used in the more normal sense of a 
horn, the fret or opening being at 
the top of the front of the cabinet. 
The arrangement lends itself to many interesting 
modifications, for example, the rear. of the speaker 
chamber (actually the front of the cabinet) can be left 
open, a- suitable silk covered fret covering the aperture, 
or it be filled with kapok or similar material as shown 
in the speaker cabinet illustrated in the August issue 
(Fig. -4). 

.- 

To simp:ify construction and removal of the speaker, 
the latter could be placed in the bottom -rear corner 
of the cabinet, so that it is - facing the front, 
provided that the vertical partitions were altered ac- 
cordingly. 

A system which in many ways is more simple to 
construct than those already described is shown in 
Fig. ir. This is put forward not as a tested design, but 
as a suggestion, as the writer has not yet been able to 
undertake the cònstructional work. It appears to offer 
possibilities, and it would seem ideal for use in a corner - 
fitting cabinet. The or,ginator of the idea suggested 

I WI iIB 

Fi.,. 9.-The system applied to a large 
cabinet' Note the gradual increase in 

width of the air column. 

'WY 

i 

i 

i 

LIN 
Fig. l0.-An alternative arrangement, 
which, in the writer's opinion, gate the 

most satisfactory results. 

that a high -note tweeter might be fitted to the 
front panel just below the upper opening, with the 
object of increasing the overall response. The only 
likely objection to this is the fact that the radiations 
from a tweeter - are inclined to be beam -like and 
very directional. However, it would certainly be well 
worth trying. 

An Analysis - of the B.B.C. 
IIvthe recent debate on the Ministry and Broadcasting 
in the House of Commons a Member spoke of pro- 
grammes of " sentimental, sloppy muck that go 

out hour after hour on the Forces programme." 
An analysis of the Forces programme between 5.15-- 

o.15 p.m., the hours when the Forces have most oppor- 
tunity of listening, shows that for a recent and typical 
week, just over 5o per cent. of the time was taken up 
by the spoken word (news, newsletters, talks, feature 
and magazine programmes, plays and religion). 

This figure is sufficient in itself to rebut the charge of 
continuous " sentimental, sloppy muck," but further 
percentages are equally revealing. Dance music took 
6.5 per cent. of the time, as against 5.7 per cent for 
serious music. - The figure for light music was 7.4, and 
for variety 20.3. These are percentages which vary 
very little either way from week to week, though the 
amount of time given to talks and serious music tends 
to be slightly on the increase. 

Evolutionary Stages 
The Forces programme has gone through several 

evolutionary stages since it was originally planned' for 
the B.F.F. in France. At first the demand was almost 

Forces Programme 
exclusively for entertainment. After Dunkirk the 
emphasis changed, and more serious material was 
gradually -introduced. The arrival of contingents of 
Empire troops created the need for programmes of 
special interest to them, and Dominion newsletters and, 
sports commentaries were introduced. The coming of. 
United States troops to this country has meant that 
once again the scope of the Forces programme is being 
extended (" Command Performance," "" Let's. Get 
Acquainted," etc.). Moreover, the co -partnership of 
the Services and workers in industry is increasingly 
reflected in the programmes (" Award for Industry," 
" I am an Aircraft Designer," etc.). 

Educational Items 
In addition, the Forces programme includes such 

regular features as " The World at War," " Radio 
Reconnaissance," " Marching On " and the Weeldy 
Newsletter, which are educational- in the widest sense 
of the word. 

The recent broadcasts also include three orchestral 
concerts, two instrumental recitals, two choral pro- 
grammes and seven gramophone: programmes of classical 
music. - 
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Experimenting with Reflex. Circuits 
Circuits Which Still Offer Scope for the Experimenter are Discussed in This Article 

REFLEX circuits were extremely popular between 
5922 and 1924, and in spite of their enforced 
retirement by the rapid progress of receiver 

design, there are doubtless many readers who would 
like to experiment with -some of the arrangements 
which were in favour in the earlier days of wireless. 
It is no exaggeration to say that reflex circuits, if care- 
fully designed, can even now be used with commendable" 

Fit. 1.-.4n early type of reflex circuit, in which use was made o1 

a crystal as the detector. 

success, and that they are worthy of consideration quite 
apart from their rather historic associations 

One Valve as Two 
Before going on to describe one or two reflex arrange- 

ments, it might be as well, for the benefit of newer 
experimenters and constructors, to explain exactly what 
a so-called reflex circuit is. The name is fairly explana- 
tory, for it is defined in the diction..ry as -` bent or 
turned back ; directed backwards." "Thus, a reflex 
circuit is one in which the signal voltages are " turned 
back." In other words, after the signals have been 
rectified by their passage through the detector, they are 
passed back to the high -frequency amplifying valve, in 
which they are then amplified at 
low frequency. it will be under- k 
stood from this somewhat bald `a/ 
statement that one valve is made 
to function as both a high -fre- 
quency and low -frequency amplifier. 
Theoretically, then, it is possible to 

- obtain the same output from two 
valves wired in a reflex arrange- 
ment as from three valves connected 
in a more conventional circuit. In 
practice such a wonderful result is 
not quite achieved, although an 
appreciable amount of extra am- 
plification can be secured, particu- 
larly in a receiver of the simpler 
type. 

The Detector 
At this point it is worthy of note 

that the first reflex circuits to be 
used actually employed a crystal 
detector, with the result that 
" three -valve " reception was to be 
obtained by using only one valve. 
This was an advantage not to be 
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overlooked in the days when valves, and all other 
components, were very expensive, and when the 
average valve filament (there were only battery -operated 
valves then, of course) consumed something like 4 watts, 
as compared with the .z watt required by modern 
2ro-type valves. To -day the particular advantages 
mentioned do not weigh so heavily, although the saving. 
of one valve is worth considering. For purposes of 
comparison an early type of reflex circuit of the kind 
just referred to is given in Fig. r, where the simplicity 
of the arrangement is clearly to be seen. If the course 
of the signal voltages is followed it will be seen to go 
from the aerial -tuning circuit to the grid of the valve, 
from there to the (tuned-) anode circuit, to the crystal 
detector, back to the grid -filament circuit of the valve 

by way of an L.F. transformer and, finally, to the 
phones or speaker joined between :he tuned -anode 
circuit and A.T. positive. 

The arrangement is simple enough aril the principle 
perfectly obvious. As to the practical details, it should 
be observed that the secondary winding of the L.F. 
transformer is at the earth end of the aerial circuit, and 
also that it is by-passed by means of a .002-mfd. fixed 
condenser. Due to the method of connecting the 
low-tension battery and filament rheostat (this compo- 
nent was always used with the earlier types of bright - 
emitter valve) a small value of grid bias is applied to 
the valve. 

Qua-ity. of Reproduction 
The principal fault with the reflex circuit was that 

reproduction was not so good as with the " straight " 
arrangement, because the same valve could not function 
efficiently at both high -and low -frequencies. In spite 
of this difficulty, however, really good results were 
frequently obtained, and the actual arrangement shown 
can be tried out with modern components. One point 
to observe is that reaction is provided by coupling 
together the tuned -anode and aerial coils; this means 
that one coil must be movable in respect of the other. 
For this reason the circuit is most easily tried out by 
making use of solenoid -wound coils having a variable 
coupling in the form of one winding sliding iii or over 
the other. Appropriate windings for medium waves 
are 44 turns of 22 s.w.g.:enamelled wire on a 3in 
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Fig. 2. -The above circuit is a suggestion for a reflex circuit employing modern com- 
ponents. Broken line shows an alternative earth connection, which should be tried. 
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diameter former Lr, and 52 turns of the same wife on 
a 21in. diameter former for L2, respectively. 

A More Modern Circuit 
It is not anticipated that there will be very many 

readers who will wish to go to the trouble of rigging up 
the circuit shown in Fig. r, since better results can be 
obtained with a more up-to-date arrangement using 
modern components and a valve (instead of the crystal) 
as rectifier, with reaction. A suitable circuit for such 
an arrangement is shown in Fig.2, where the first valve 
is a variable -mu H.F. pentode, and the second a normal 
type of three -electrode detector. All components 
are of standard type, and the two tuned circuits 
may, if desired, be tuned by means of a two -gang 
condenser, provided [that two coils of similar type be 
employed. 

The circuit now in question is an efficient one which 
is capable of good reception and reasonably good quality 
so long as no attempt is made to obtain great volume. 
A variable bias voltage is applied to the first valve by 
means of a potentiometer in parallel with a 4[ -volt 
G.B. battery. By this means it is not a difficult matter 
to find a setting at which the valve will function fairly 

well in both high- and low -frequency capacities. To 
avoid overloading, the L.F. transformer is Of only 
2: r step-up ratio, whilst a ratio of even r : i might 
prove better in many cases. No matter which transformer 
ratio is employed it is important that the component 
should be of good quality, and, having a high secondary 
impedance. The other constants of the circuit conform 
to present-day standards, whilst the anode circuit of the 
detector valve is,süitably decoupled so that only one main 
H.T. positive tapping is required. For convenience and 
simplicity, a second tapping is used to supply .the 
screening grid of the high -frequency pentode. 

If an H.F. pentode is not available there is no reason 
why an ordinary screen -grid or variable -mu valve should 
not be used, and although this will not prove quite so 
effective, i t will certainly function quite well. 

There are various modifications of the two general 
circuits dealt with, and, provided that the principles are 
understood, the experimenter is quite at liberty to try 
a number of alternative arrangements.- It is by no 
means unlikely that some new phenomena will be 
discovered, and, at least, the fact of having tried the 
circuits will add to the enjoyment of wireless experi- 
mentation. 

1 Mains Operated Oscillator 
An Efficient Unit for Morse Class Instruction. By A. E. IRWIN. 

THE meagre performance of a battery operated 
oscillator which depends upon the condition of 
two sources of supply, namely L.T. and H.T. 

batteries, makes the necessity_ of providing a mains 
operated oscillator obvious to those, who have under- 
taken morse instruction. 

The usual scheme of using a L.F. transformer for the 
oscillator circuit was tried, but was discarded for the 
following reasons : Firstly, the output level varies 
considerably when the note is changed ; a variation 
of 4 to. r in output level was measured over the complete 
range of note frequencies provided in this particular 
model. 

Secondly, no means could be found of obtaining a satis- 
factory system of volume control ; various arrangements 
were tried but all suffered from the same 
defect, the note changed when the volume 
control was altered. Thirdly, a pure 
note which does not vary audibly with R2 
keying could not be obtained. 

The circuit described 
in this article was Rr ui 
designed to overcome C the disadvantages enu- 
merated above, and it C3 
is claimed that the T 
note is much purer, = á 
quite steady during 
keying, the volume 
control definite, and 
the output level con- 
stant over a wide range 
of frequencies. The 
wide range frequency 
control (o to 5 kc/s), 
combined with the v2 
volume control, pro- 
vide a desirable fea- 
ture if several oscilla- 
tors are used in the R6 a 

same room to assimilate 
the interference met Cs 
with in practice 

Circuit Details 
The H.T. and L.T. 

transformer T2 has the following windings. 4 volt 4 
amps, 4 volt 3 amps and 25o volt 5o milliamps. Half - 
wave rectification is obtained by the valve V4. 
The smoothing circuit consisting of an L.F. choke 
and two 4 mfd. condensers, is of the conventional 
type, Fig. 3. 

The basic part of the circuit, Fig. r, makes common 
the output of two identical electron -coupled oscillators 
of roo kc/s, approximately, the beat note or difference 
frequency being- obtained by altering the capacity of a 
small variable condenser across the tuned circuit of one 
of the oscillators. One oscillator is fixed at roo kc/s, 
the other, by means of the variable condenser, can be 
varied between roo kc/s to 95 kc/s, thus giving a range 
of beat notes from o to 5 kc/s. Supposing the variable 

e5 [1 R4 C5 

c4 il 

Fig. 1.-The theoretical circuit of the 'unit in which VI and VI are the 
responsible for the audible note. 

aa 

wo electron -coupled os¿illatoxe 



426 PRACTICAL WIRELESS September, 1942 

oscillator is adju3ted to 99 kc/s, the beat note or differ- 
ence frequency will be 100-99 kcjs, or r kcjs. 

The oscillator components are all of standard type 
with the exception of the coils, these were wound on 
wooden formers about Éin. diameter and 2¿ins. in 

1/o/ume / Frequency Control (P9 S! Contro! (C6) 

/6" 

Fig. 2. -The actual layout, as used by the writer of the article. 
Note positions of Vi and VI. 

length. A circular top and bottom about r';ins. diameter 
are fixed to these formers, so that they resemble large 
cotton reels. Four hundred turns of 3o S.W.G. copper 
cotton -covered wire is wound on the former 
(LI), and then the wire brought out for 
several inches and back again for winding a 
further too turns (L2) the Ioop thus .formed 

the oscillators is identical when this condition is 
obtained. It will be -found after this adjustment 
has been made that, varying C6 from maximum to 
minimum capacity, a note from o to 5 kc/s is obtained. 
Ç6 is finally brought through the front panel and pro- 
vided with a knob for the variable frequency control. 
Keying is effected by short-circuiting the output from the 
oscillators, by means of a morse key with a back contact 
connection ; when the key is depressed the short-circuit 
is removed. Two stages of L.F. amplification follow, the 
first a triode and the second an output tctrode. By 
means of SI the first amplifier can be cut out, the re- 
moval of the loudspeaker plug from jack Jr closes the 
circuit by means of, a contact incorporated in the jack. 
The output transformer should be a 7 to r ratio if possible, 
if one is not available an ordinary L.F. transformer will 
suffice, but must be connected as a step-down transformer, 
that is, the secondary (marked grid/grid-bias or ISOS) 
joined in the anode circuit of V and the primary to 
the telephone jack. 

Practical Layout. 
From Fig. 2, it can be seen that the two oscillators are 

on the extreme right of the main baseboard, which is 
r6ins. by 8ins. wide. The sub -baseboard on which they 
are mounted can be fixed to the main baseboard by 
means of wood screws. The H.T. equipmentis assembled 
on the extreme left, the centre portion being occupied 
by the two amplifiers and the output transformer. The 
sides and back are 6ins. in height and the layout of 'the 
front panel is arranged as shown in Fig. 2. The flex 
for the mains supply is taken through the left-hand side 

being the tapping point shown connected tó 
the cathode of VI. The oscillators were built 230v 52 
up on a small piece of ,wood forming a sub- AC 
baseboard 8ins. by 6ins., and tested initially 
as a separate unit. The output level was low, 
but could be heard quite well on headphones 
connected across the junction of the condensers 
C4 and negative H.T. Lining -up was done by putting 
the plates of C6 all in (maximum capacity) then 
adjusting C2 until no note is heard. The frequency of 

LIST OF COMPONENTS 
The bracketed numbers denote quantities required. 

Cl .0005 pf Condenser (2). 
C2 50 ppf Trimmer Condenser (1). 
C3 .0003 pf Condenser (2). 
C4 .002 pf Condenser (2). 
C5 .01 of Condenser (8). 
C6 50 ppf Variable Condenser (1). 
C7 25 pf Electrolytic Condenser (2). 
C8 4 pf Condenser (2). - 

Jl Jack, with contact (Bulgin) (1). - 

12 Jack (1). 
Kl Morse key (1). 
LI 400 turns 30 S.W.G. 
L2 100 turns 30 S.W.G. 
L3 L.F. Choke (Ferranti B2) (1). 
Pl .5 megohm Potentiometer. , 

RI 50,000 ohm Resistor (2). 
R2 100,000 ohm Resistor (3). 
R3 10,000 ohm Resistor (2). 
124 20,000 ohm Resistor (3). 
R5 300 ohm Resistor (1). 
R6 250,000 ohm Resistor (2). 

I R7 800 ohm Resistor (1). 
Si Switch, D.P. change -over (1). 
S2 Switch, D.P., on off (1). 
Ti Output Transformer 7: 1 ratio (1). 
T2 Mains Transformer (1). 
VI H.F. Pentode, Mazda SP.41 (2). ë' 

V2 Triode, Osram MH41 (1). 
V3 Output, Tetrodc MKT4 (1). 
V4 Half -wave Rectifier (I). 
Xl 4 -Volt Lamp (1). 

L3 

a Fir. 3. -The mains unit incorporating 
4V 4A a half -wave rectifier and efficient 

smoothing. 
b 

close to the transformer T2. The keying leads are 
brought out from the right-hand side near the oscillators 
Vr. 

Performance_ 
With the first stage of L.F. amplification out of circuit, 

an output of - watt was measured, or ample loudspeaker 
strength for a small room. With the two L.F. stages in 
circuit, the final amplifier gave an output of the order 
of 1.5 watts, providing a volume level sufficient for the 
largest of assembly halls or, as an alternative, enough 
power lo operate an almost unlimited number of pairs of 
headphones. 

The total power consumption from the mains is 35 
watts. 

PRACTICAL WIRELESS 
SERVICE MANUAL 

By F. J. CAMM 

From all Booksellers 8/6 net or 9/- by post direct from 
the Publishers, George Newnes, Ltd. (Book Dept.), 
Tower House, Southampton St., Strand, London, W.C.2 
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Radio Examination Papers-JO 
A Further Selection of Questions, with Appropriate Answers, by The Experimenters 

1.-Delayed A.V.C. 
THE circuit for a double -diode second detector is 

given in Fig. r. Detection is provided by the 
common cathode and the diode anode marked D.r, 

in conjunction with the load resistance R.r. Anode D.2 
provides A.V.C., and resistance R.2 is the load across 
which the rectified A.V.C. 
voltage is developed ; the 
end of Ra which is con- 
nected to the diode anode 
becomes negative in res- 
pect of the cathode, and 
also of the earth line. 

If the cathode were 
returned directly to the 
earth line, in the usual 
manner, an A.V.C. voltage 
would be applied to the 
controlled valves immedi- 
ately a signal was rectified. 
Consequently, some nega- 
tive bias would be fed 
back as A.V.C. on even 
the. weakest of signals. 
This would mean that 
sensitivity would be re- 
duced on all signals. 

By means of the poten- 
tiometer composed of re- 
sistors R.3 and R.4, how- 
ever, a certain initial 
positive bias is applied to 
the 'cathode of the doublc- 

tiºn, because the load resistor (R.a) of the detector diode 
is returned directly to the cathode. It may be added 
that R.5 is a decoupling resistor and, 'along with C.r, it 
provides smoothing of the A.V.C. voltage. 
2.-H.T. Smoothing 

Fig. z shows -a simple smoothing circuit of the type that 
may be used in conjunc- 
tion with a rectifier when 

SPECIMEN QUESTIONS 
i.-Draw an outline circuit of a second detector designed 

also to provide delayed A.V.C. Explain how the 
delay is obtained. 

a.-Explain briefly the functions of the choke and 
condensers in an H.T.-supply smoothing circuit of 
the type shown in Fig. z. 

3. In a typical battery superltet, what symptoms 
would you expect of the following .faults: 

` (a) Open -circuited grid leak in the oscillator 
circuit of the frequency -changer ? 

(b) Burnt -out filament in the I.F.-ampl-iffier 
valve ? 

(c) Low resistance leak across the secondary 
winding of the second I.F. transformer? 

4.-What is the difference between electrostatic and 
electro -magnetic screening ? 

5.-Explain the reason for frequency -doubling in the 
exciter stages of an ultra -high -frequency transmitter. 

6.-What would be the correct resistance and ss'a'tage 
rating for the bias resistor shown in Fig. 4 if the 
valve passed 35 mA anode current and 7-5 nsA screen 
current ' at the correct H.T. voltage and ,with the 
correct working bias of -4 wafts ? 

diode valve. As long as 
the cathode is positive In respect of D.2. there can be 
no electron flow from the cathode to the anode, and 
therefore no rectified voltage across R.2. But when the 
anode D.2 reaches .a higher positive potential than the 
cathode, electrons will flow and rectification will occur. 

This gives the required delay, and means that A.V.C. 
cannot be -applied until the positive half -cycles reaching 
D.2 are of higher potential than the cathode. In other 
words, A.V.C. will not be applied until signals of certain 
amplitude are applied to the diode. 

If the value of R.4. be fixed, 'the extent of the delay 
can be goy erfied by variation of R.3. The latter can be 
set so that A.V.C. is net applied to the controlled valves 
until the amplitude of the signal reaching the second 
detector exceeds any desired figure. 

Tite delay voltage sloes not have any effect on deter - 

Fig. 1.-A double -diode used for second detection and to provide 
delayed A.V.C. for the preceding H.F. and I.F. stages. 

drawing H.T. from A.C. 
mains. A half -wave rec- 
tifier is shown for sim- 
plicity, but the principle 
would be the same if any 
other type of rectifier 
were employed. 

The output from the 
rectifier is D.C., but it is 
pulsating; that is, the 
v o l t a g e is constantly 
rising from zero to a 
maximum and then falb 
ing back again to zero. 
In- that form it would 
obviously be unsuitable 
for use as high-tension 
with a receiver. It is 
therefore necessary to 
" iron out " the pulsations 
and to obtain a reasonably 
steady D.C. voltage sup- 
ply. The " ironing out " 
or smoothing is performed 
'by the iron -cored choke 
and the two large capacity 

condensers. That marked Ca becomes charged as the 
voltage rises, and then starts to discharge as the voltage 
falls, thus " absorbing " the shocks- of the pulsations. In 
that way a certain amount of smoothing is effected, the 
sharp " peaks " and deep " troughs " of the pulsating 
voltage being flattened out to a certain extent. 

Despite the action of the condenser, the voltage still 
pulsates, although to a- less marked extent. When the 
voltage rises and the current through the choke tends 
to increase, a so-called back E.M.F. or reverse voltage 
occurs, due to the self-induction of the choke. As the 
current starts to fall so does the back I.M.F. The 
result is a tendency for the current through the choice 
to remain steady, and therefore for the output voltage to 
remain steady. - 

Condenser C.2 has a similar effect to that of C,r; 

Rectifier Sm Choke 

Fig. 2.-A simple 
rectifier and smooth- 
ing system. Question 

A. 2 asks for anerulàna - 
lion of .the function 
of the choke and the 

condenser. 4rnfd 
condenser 

on the slight irregularities in voltage appearing between 
the negative output lead and the right-hand end of the 
choice, so that an almost perfectly steady D.C. voltage 
may be applied to the receiver. 

3.-Superhet Faults and Symptoms 
(a) The oscillator grid leak, in conjunction with the 

grid condenser, provides a arisall amount of " self -bias" 
to the oscillator grid, so preventing the amplitude of 
oscillation from rising to the point at which the grid 
would be so heavily biased negatively that oscillation 
would cease. - - 
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go out of operation after the first few cycles of oscillation. 
In practice, there would generally be sufficient " leakage 
resistance " between filament and grid-either at the 

Therefore, if the leak were not connected, or if it 5.-Frequency-doubling 
were open -circuited, the oscillator would (theoretically) ' Crystal control is desirable in all transmitters, so 

that the generated frequency may be maintained at a 
steady figure. The frequency of oscillation, of a quartz 
crystal is inversely proportional to its thickness, and a 
crystal for, say, 20 megacycles is extremely thin one 

0006060 for 4o megacycles is so thin that it is not only del?icate, HFC a 0 0004 but very costly to produce. 
So that a thicker and more robust (lower -frequency) 

crystal may be used, frequency -doubling was introduced. 
By using a series of frequency -doubling stages it is 
possible to multiply the crystal frequency by eight, 
sixteen or even thirty-two. . 

Fig. 3 shows a crystal oscillator (V.1) followed by a 
ttiode frequency -doubler (V.2). The anode circuit of 
V.r is tuned, by coil L.r and condenser C.1, to the 
crystal frequency, so that V.1 becomes, in -effect, a tuned - 
anode -tuned -grid oscillator. The output from V.1 at, 
say, 20 megacycles, is applied to the grid of V.2, the 
anode circuit of which is tuned by means of L.2 and 
C.2 to 4o megacycles. This circuit receives " kicks" 
at every half -cycle and therefore oscillates at tw'ce the 
frequency of the previous tuned circuit. 

In practice, it is often found desirable slightly to 
over -bias V.2 so that the wave -form is distorted. By this 
means, more effective " kicks " are applied to L,2 and 
C.2 with the result that the frequency -doubling is 
carried out more efficiently. w 

10, 

Fig. 3,-A simple /requency-doubling circuit. V.1 is a crystal oscillator, 
the anode circuit of which is toned to the crystal frequency by L.1 and 
C.I. V.2 is the doubler, and L.2 and C.2 tune to twice the crystal 

frequency. - 

valve base or valve holder-for the high negative bias to 
leak away at intervals. As a result, the oscillator would 
intermittently fall into and out of oscillation. Recep- 
tion would, therefore, be obtained in a series of " pulses," 
the duration of these being governed by the resistance 
of the leakage path. 

(b) If the filament of the LF. valve were burnt out, 
the valve would obviously cease to operate as an ampli- 
fier, but there would probably be sufficient capacity in 
the valve and the wiring forstrongsignals to pass through 
to the second detector. Reception would thus be ob- 
tained on very strong signals, but signal strength would 
be poor. At the same time, tuning would probably 
be very critical. 

(e) Leakage across the I.F. transformer would clearly 
result in a marked loss of signal strength, and if the 
resistance were sufficiently low, reception would not be 
obtained at all, provided that the stages were well 
screened. In ether circumstances, in addition to weak 
signals, it would be found that tuning was unduly flat 
and that adjustment of the trimming condenser across 
the secondary of the faulty I,F. transformer would not 
have any effect. 

4.-Screening 
Electrostatic screening is used in H.F. circuits, and 

normally consists of placing aluminium or copper plates, 
connected to earth, between circuits at different H.F. 
potential. In pentode and tetrode valves the screening 
grid provides an electrostatic screen between the grid 
and the anode, and prevents feed-back through the 
capacity which would otherwise exist between the 
electrodes. Expressed rather crudely, the screen 
neutralises the capacity. 

Electro -magnetic screening is different in that a 
screen of magnetic (ferrous) material is employed. This 
is placed in the field of such components as iron -cored 
chokes and transformers carrying low -frequency or A.C. 
currents. Eddy -currents are developed in the iron 
screening, and so the magnetic field is virtually pre- 
vented from extending beyond the screen. Sheet 
iron is generally used for electro -magnetic screening, 
and often forms the case or container of the choke or 
transformer itself. Aluminium and copper are useless 
as magnetic screens, being non-magnetic, while iron 
would cause serious losses it placed in H.F. fields. 

6.-Bias-resistor Value 
The bias resistor shown in Fig. 4 carried the total 

cathode current of the valve. And this current i s the sum 
of anode and screen currents. In the case in question 
this amounts to 42.5 mA. 

We know fromOhm's Law that resistance in ohms 
is equal to the voltage divided by the current in amps., 
or that R=E/I. If we substitute in this equation 
we get : 

R= 4 X r,000 
42.5 

the fraction being multi- 
plied by 1,000 to convert 
the current in mA. to the 
current in amps. If the 
equation is worked out it 
will be found that R=94,1 
ohms. That, therefore, is 
the value of bias resistor 
required. The figure is not 
very critical in practice. 
and we should use a resis- 
tor of 90 or 95 ohms, 
whichever were the more 
convenient ; it might even 
be permissible to use a 
value.. of loo ohms, but 
that would cause the Bias 
valve to be slightly over- Resistor 
biased and would there- 
fore reduce the output to E KT 
a certain extent. 

The necessary wattage Fig, 4.-The circuit of an output 

rating can be found either tetrode using cathode biasing. It 
by multiplying the bias is required to find the correct value 

voltage developed, by the for the bias resistor. 

current passing through the resistance ; or by multiply- - 
ing the resistance in ohms by the square of the current 
in amps. The former is the simpler, and we have 

35ritA 

W4X42'5' which gives us .x7 watt. 
r,000 

Using the second method we have: 

W=I2R= 42.5 x 42,5 
X 94.1 1,000 is 000 

which also gives the answer as .17 watt. 
In practice we should use the nearest higher wattage, 

rating, which is .25, ore- watt. 
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RI YOH UltWELHIGTH 

B.B.C. or C.B.C.P 
ACORRESPONDENT thinks I am not quite right 

in my remarks about political speakers and their 
abuse of the ether. I said that I admitted that some 
of them were interesting, although I implied at the 
same time that, they might have been inane. He thinks 
that at the B.B.C. we want a C.B.C.-presumably 
a Cochran. Perhaps there is a need for someone with 
a wide knowledge of the entertainment profession, 
although the technique of broadcasting and the 
technique of the, theatre are dissimilar things. Perhaps 
when television is with us in the not -too -distant future 
the B.B.C. will employ someone who is used to pro- 
ducing stage effects for the eye as well as the ear. At 
present, however, our broadcasts are sightless. We are 
absolutely dependent upon the spoken word and the 
realism of the noises off for the theatrical effects. The 
scene must be built up in the mind and mentally, not 
optically visualised. That, of course, is all a matter of 
presentation. I was referring rather to -the subject 
matter, which brings me to a point I have raised so 
Many times : Are we sated with broadcasting : Do we 
have too much of it ? Are we becoming inured to it ? 

We should soon become bored with the theatre if ,we 
went to a show every night, and we should become even 
more quickly bored if we went two or three times a day. 
It would not matter who put on a show, Cochran or 
anyone else, we should still be bored with .it, for as 
Shakespeare says, " they are as sick who surfeit with too 
much as they who starve with nothing." If we only had 
two or three broadcasts a Week apart from the news, 
we should look forwcird to it, as we did in the days of 
Writtle, and the early days of 2LO. There is pleasure 
in anticipation. It is more pleasant to travel than to 
arrive. As it is, we do not look forward to broadcasting. 
For 16 hours a day it is always there, and so we have 
become perhaps- a little over -critical. Think back upon 
the early days of Writtle end 2LO. Frightful as were 
some of the programmes, and blurred as were most of 
the transmissions, they provided mental exhilaration 
to the nth degree. We were not over -critical about the 
poor transmissions, nor about the well-worn gramo- 
phone redords which were played by Eckersfey. 

Familiarity has bred contempt and made us over 
critical, perhaps. 

Criticism 
BUT that is no excuse for the B.B.C. If critics continue is to criticise particular broadcasts, the B.B.C. should 

drop them. They must remember that once a man has 
broadcast his views they sail around the world, and often 
are thus given a cachet out of all proportion to their 
importance. By inference they become standard views. 
But then, again, many will write and congratulate 
the B.B.C., which is suitably impressed and continues 
to book up the speaker for further dates. They are 
unmindful of the fact that disappointed listeners seldom 
write letters of criticism, adopting the principle that if 

Our 1Rott of Merit 
Readers on Active Service-Twenty-sixth List. 

W. Gall (Gar., R.A., Rome Forces), 
R. P. Munn (Lieut., R.N.V.R.) 
J. E. Jackson (Lieut., R.E.) 
A. Rossi (Pte., R.A.) 
D. Giddens (Sur., R.E.) 

they cannot praise, they will not damn. They may 
even apply to the spoken word the principle of " de 
mortuis nil nisi bonum," for as Barry said in one of his 
plays, the three things which cannot be recalled are the 
past life, the spioken word, and the neglected opportunity. 
Praise, on the other hand, is a particularly harmless 
thing:; it can be handed out even where it is not deserved, 
for it does not wound. Even so, it is wrong to praise 
that which quite rightly should be severely criticised. 
It is not the man who praises of whom notice should be 
taken; it is the man who says nothing whose opinion 
is often most worth while. 

Entertainment and Not Education 
AT the same time, I suppose we should be grateful for 

the fact that, whereas the cost of most things has 
doubled, and the income'tax appropriately enough has 
followed suit, we still only have to pay ten shillings a 
year. 

The laws of mathematics are therefore- justified, 
because it the unit value is now only 5o per cent. of what it was pre -wary you can only expect half the quality. I 
make this remark in the absence of precise information 
as to what the B.B.C. does pay its speakers and its 
entertainers. 

I have no reason to suppose that they have doubled 
their fees. In general terms I agree with the criticisms 
that the main function of the B.B.C. is entertainment 
and not education. It must give the public what it 
wants and not what the B.B.C. thinks it ought to have. It must keep abreast of the times and not stereotype 
its forms of entertainment. Its recent decision not to 
permit the Mild and popular expletives and execrations 
is a move back towards the hypocritical days of the last 
century, and if there is one thing which this war has 
illumined it is that our post-war period will be shorn of 
the hypocrisy, the mock -modesty, the dandyism, the 
vanities, the false Puritanism of the Victorian era. The 
B.B.C. must not endeavour to bolster that up. 

B.B.C. Pundits Prohibit Laughter. 
[The B.B.C. has officially stated that its Brains Trust is a 

serious item of its programmes and should nbt be laughed at.l 
A grave announcement on the air 
We feel constrained to make 
When hearing our Professors speak- 
Don't laugh, for pity's sake. 

If Joad and 'Huxley, splitting hairs, 
With rage should make you wriggle, 
Remember this injunction, please: 
Ragi on, but do notgiggle. 

When into abstruse arguments 
Our Brains Trust takes a ramble, 

- 

Remember *hat respect you owe 
To our Commander Campbell. 

We beg you take them seriously, 
Derision is a sin, 
We're really most perturbed to -think 
They often make you grin. 

For this is very far indeed 
From our sincere -intent, 
Or why such liberal weekly sums 
On them in fees are spent, 

Let this suffice, be sober -faced, 
No longer at them scoff. 
" We won't," the listeners make reply, 
" WE'LL DARNED WELL SWITCH 'EM OFF." 

" Toamt ," 
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SUPERHET TUNING CIRCUITS 
How Inductance and Capacity Values are Calculated 

THE tuning arrangements in a superhet are so much 
different from those in a " straight "' receiver 
that difficulty is often experienced in under- 

standing their funétions. A start can best be made by 
revising one's knowledge of the action of the frequency - 
changer. This valve-or sometimes pair of valves- 
acts as a firs£ detector and also as a high -frequency 
oscillator. The oscillator is tuned to a frequency which 
always differs by the same amount from the frequency 
of the signal it is wished to receive. In most modern 
superhets this difference frequency is approximately 5oo 
kilocycles per second ; 465 kc/s is a widely used fre- 
quency. 

In theory, the oscillator may be tuned to a frequency 
either higher or lower than the signal frequency by 
465 -kc/s, but in practice it is the higher] frequency that 
is used. The reason for this will become fairly obvious 
a little later when it is seen, for example, that for a 600 - 
metre signal the oscillator frequency would be only 35 
kc/s if it were 465 kc/s lower than the signal frequency. 

The intermediate frequency is fixed at 465 kc/s. At 
least, it is fixed at a 
frequency quite close 
to this figure, al- 
though the actual 
frequency in kc/s' 
varies according to 
the setting of the 
pre-set controls on 
the -intermediate-fre- 
quency transformers. 

Signal -Frequency 
The accompanying 

diagram shows the 
skeleton circuit of 
the first four stages 
of a - modern super- 
het. There is an 
H.F. amplifier prior 
to the triode-hexode 
frequency changer, 
and that is followed 
by a single stage of 
intermediate -fre- 
quency amplification 
and then by the 
second detector, 
which is a double- 

Inductance and Capacitance Values 
In designing these two tuning circuits; the correct 

inductance and capacity can be determined from the 
.standard tuning -circuit formula, which is 

f z-vtC - 

where f is the frequency in cycles per second, Lis the 
inductance of the coil in henries, and C is the capacity of 
the condenser in farads.. But- as- inductance of tuning 
coils is more often stated in terms of micro -henries and 
the capacity of condensers is almost invariably in terms 
of microfarads, it is convenient to modify the formula 
for the practical units.' This is equivalent to multiplying 
both L and C bÿ -r;000,000, or ro6 (a more convenient 
way of expressing the same thing). Arid' since the two 
are multiplied together; this means thàt:the denominator 
is multiplied by the square root of roi? this is, of course, 
106. And those readers who have been following the 
series entitled " A Refresher Course in Mathematics," 
will know that, if the result is to remain unchanged in 

I 

117 - 

t AVC 200-600 Metres /500-500KcJs 1965-96514s 
4500-500 Kcis 

This skeleton circuit of the first four valves of a typical good-class superhetshows the frequency range of the 
tuning circuits. LI and CI, and L2 and C2 cover the signal frequency range, while L3 and C3 cover the 
corresponding oscillator frequency rangé. The two 465 kegs 1.F. transformers are marked I.F.T 1 and 

LF.T.2. - 

diode in nearly all cases. The aerial is tuned by the 
oscillatory circuit made up of the coil L. r and the 
tuning condenser C.a. On the usual medium -frequency 
band this circuit has to cover a range of about zoo to 
60o metres, this corresponding to a frequency range of 
1,5oo to soo kc/s. For those who have forgotten, it 
may be mentioned that the formula for converting 
wavelength to frequency is :- 

300,000,000 
f= 

A 

where f is the frequency in cycles per second, and the 
Greek letter A is the wavelength in metres. 

For convenience, it is generally better to take f in 
terms of kilocycles per second, and to alter the numerator 
to 300,000 ; or in megacycles per second, when the 
numerator should be 300. The reason for this is simply 
that one kilocycle is 1,000 cycles, and one megacycle is 
r,000,000 cycles. 

Referring again to Fig. 1, it will be clear that the 
tuning circuit made up of L.z and C.z must also cover the 
same frequency range as do L.r and C.r. This is because 
there is a simple H.P. transformer used to couple the 
H.F. amplifier to the first detector.. 

value, the numerator and denominator of the fraction 
must be multiplied by the same figure. 

Thus, we can re -write our formula as : 

106 
{ 

z 
where L and C are in microhenries and microfarads 
respectively. Now let us see how this can be used. We 
start by taking f as 5oo,000, n as the usual 3.14 and C 
as .0005 nifd., which is the standard capacity for tuning 
purposes on medium waves. From this we could find the 
value of Lin microhenries. Those who work out this 
little sum will find that the answer comes out at around 
zoo, which is an average inductance for medium -wave 
coils. 
Alteration of Capacity - 

The inductance will remain unaltered, so it remains to 
find whether or not the frequency can be raised to the 
required r,5oo kc/s by reducing the capacity of the tuning 
condenser to its minimum. That minimum value is not 
zero, as may at first be thought, but is appreciable. In 
addition, it must be remembered that incidental wiring 
capacities are of greater consequence at the minimum 

(Continued on page 432.) 
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REPLACEMENT 
IMPOSSIBLI ' 

It is impossible to replace many of the items shown below. 
Stocks are getting lower and lower, rainy are not now being 
manufactured. You are strongly advised to purchase before 

it is too late. 

..-- .. 
5 A JAC1(SpoWerf á 

:riae°ks h ensuring 

TgosPhor-bTO°te éxxñe pPiomP d). .', .. -t `' , perîe ded smo ntrn tás1 llustrat 
1 pl'b 

GH 
VOy?AGE with 

best aujg521' 
Plugs 

Pp11L1PSA ORMI opt in 
516 

?ß 
ns o.. 

: 4a F 

Vey, 
350_e-0 1nPs., tn a 

m la 
$ä pr gs i° IId ,..,0074. árd' 3 Freg 

4 v. .65 aCarria 
Pe32i6. t0o:in. p, 

diag 

formers aP 
d.-s450,5 

ROLA 
SPEAKERS Nola 

Brand 
new moving 

Sin. Y'a trans - 
coil, withtuner 
former for 
Power °T,FPentcad- 

ode 

vaive 
latedchassis, minor p 

2116. Sin. 

OELEg410N coil, 

cutode output. 
gew, 266 moving call 

Pnoutput 

bin. e"2 suable for 

igsal transform 
r ut valves, 

2116` 

"ligalluie. 

rSCS 

M H ING 

3~OKES 
Well 

1erhos 
seim, 

D0b92;nlnW 
Also ce 6Dresistne 

OOre m.a1 

Cash with order. No 
C.O.D. No orders accepted 
from Eire or N. Ireland. 
Postage must be included. 

23. LISLE 

..o ..._,_._ 

PHILIPS VAGNENVABtABLE 
SPIRAL. use' SP re COND N6Rutñrmu5 trimmers. 
.0005 m `yell-Icnoa` 
Philips ers. 416 
ers. 

BVzZER 

GP`®' 
MORSE 

yCEV 

& tl es° 
yNl? ...,,all nuibniofessioú,l 

tee 
ust 
ice 

BIG CONDENSERS 
PURCHASE 

We are able to offer the following at 
prices much below to -day's value. 
ELECTROLYTICS.-25 mfd. 25 volt,,, 
25 mfd. 12 volt, 50 mfd. 12 volt, 
25 mfd. 50 volt. All sizes, 2/- each. 
TUSULARS.-.0003 mfd., .005 mfd., 
7d each. .ol mfd., PM. each. 0.1 mfd. 
1/ each. 
METAL CASED PAPER. -1 mfd. x 
1 mfd 300 volt, 2/- each. 1 mfd. 
300 volt, 2/- each. 
SPECIAL TUSULARS.- 0.1 mfd. 3,090 
volts D.C., 9/6 each. 

Illimmummimiscommommommomie 

PHILIPS TRIMMER 
CONDENSERS 

Non -drift air di -electric, 60 m. do, 
suitable for S.W. work, 1/3 each. 

MOVING IRON D.C. 
VOLTMETERS 

A good quality 
panel mount- 
ing meter with 
clear - reading 
211n.diaL Volt- 
age measure- 
ment 0-9v. 
Fitted with 
terminals at 
back. Brand 
new. Price 
20/, 

VARIABLE POTENTIOMETERS 
380 ohms 10 watt. Low price to clear. 
7/6 each. 

SPEAKER GRILLES. Solid chronium-plated 
Beautifully made, 3/6 each. Similar, lighter 
Each 14in. long, 4 -bar, 1¡iu. wide. 

ONDt)H CENT ° A 
R+A: D t O STORES 

STRE ET. _6fRrard2969 LONDON. W.C.2 

decorative speaker grilles, 
eight, nickel -plated, 2/6. 

See also our classified 
advertisement on page 459 
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of, the tuning condenser. Assuming the use of a high- 
grade condenser, and that care is to be exercised in. 
building the receiver, ìt is reasonable to take the minimum 
capacity as one -tenth of the maximum. If this is done and 
the figure substituted in the formula given above, it 
will be found that the answer obtained is approximately 
1,50o ke{s, as anticipated. 

Oscillator Frequency . 

Now when we turn to the oscillator circuit, bearing 
in mind the considerations already explained, it will be 
seen that the frequency range to be covered is that of the 
signal -frequency circuits, plus 465 kc/s. In other words, 
the range is 1,955 kc/s to 965 kc/s. It is at once evident 
that a smaller coil or a smaller condenser, or both, 
will be required for tuning. A. condenser of lower 
maximum capacity is certainly desirable because the 
ratio of maximum to minimum frequency in the range. 
is smaller than before ; whereas it was three to one for the 
signal -frequency circuits, it is little more than two to one 
for the oscillator circuit. 

Suitable inductance and capacity values could be 
found by means of trial in the formula previously em- 
ployed. But we know that the condenser may be of 
fairly low maximum capacity, so we should ,start by 
trying a value of, say, .0002 rnfd. If this capacity is 
substituted in the formula it will be found that an 
inductance of about 125 microhenries will suit our 
purpose. The method of working is as follows : 

965,000= 
toe 

6.28VL x .002 
The only convenient method of working this out is by 
squaring throughout. This will be made easier if we write 
our 965,000 as toe, which is approximately correct. 

The formula, after squaring throughout, can then be 
written : 

1012 
rose= 4o x .00021. 

(It should be mentioned that 4o is only approximately 
correct for " two pi all squared " or " four pi squared," 
but it is sufficiently near for present purposes. At ,this 
point it may be mentioned that pi squared approximates 
fairly closely to ro, and that this is useful for 'quick 
estimation.) 

By cossa -multiplication we can 'see that the above 
equation may be written in the form : 

roux 40 X .0002L= I012 
Simplifying, we get: 

Io9X8L=rot" 
Or 8L=103 
or L=125 (microhenries). 

Maximum Oscillator. Frequency 
Assuming that an inductance of this value would be 
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used, the next step would be to try substituting it in the 
formula, allowing the value of C to be .00002 mid., 
one -tenth the maximum value, plus .00002 mfd. for 
stray capacities. 

The working is as follows : 

f _ I06 
27ry/I25'X.O0004 . 

It will be found that -this comes to about 2,200 kc/s, 
which means that the frequency coverage should be 
adequate. 

If the self -capacity of the coils was known, and if.. 
an average figure were taken for incidental -capacities 
it would be possible to calculate the exact capacity re- 
quired for the oscillator condenser at any setting of the 
signal -frequency tuning condensers and so -'to design a 
ganged condenser with which the tuning Could be kept 
in line throughout the frequency range. ' In sonie cases 
the end plates of the condenser sections are split radially 
so that they can be bent toward or away from the adjacent - 
fixed vanes and the tuning thereby ` trimmed at- a 
number of settings of the tuning condenser. 

Padding ' 
When a number of frequency ranges have to be 

covered the position is rather more complex. The method .- 
often adopted for ensuring correct alignment in these 
circumstances is to use separate oscillator coils for the 
different ranges and to wire small fixed or pre-set 
condensers in series with them ; these are known as 
padding condensers. When the coils are switched into 
the circuit one of these condensers is virtually in series 
with the oscillator tuning condenser, and it may be so 
adjusted that correct alignment is maintained. it is 
not proposed to work out the results of connecting 
condensers í n -this manner, but readers who are interested 
may do to, remembering that when condensers are wired 
In series the overall capacity is equal to the reciprocal 
of the sum of the reciprocals: Expressed mathematically, 
this means that : 

C-I Ii 
where C is the overall rapacity, and e1 and c2 .are the 
capacities of the two condensers that are in series. 

We have not dealt with the calculation for the in- 
ductance of the windings of the S.F. transformers, but 
readers may find suitable values for these by adopting 
the formula used above and assuming a maximum 
capacity of about .0005 mid. for the trimmers. The 
required I.F. should be obtained when these are set 
to half their maximum capacity. 

S.G. SNAGS 
Screened Sleeving 

SOY1F 'troubles seem to crop up in periods; at the 
time of writing, the chief delight of many 'con- 

structors appears to be the lack of attention to the 
ends of metallised sleeving and, believe it' òr not, actually 
connecting the sleeving to the conductor which normally 
passes .tltrough the centre of the insulating tubing 
inside the outer metal covering. 

Such little pranks can prove quite expensive, apart 
from the fact that the circuit is likely to be struck dumb, 
while the tester or constructor will give vent to his 
feelings in a more expressive manner. 

When metallised sleeving :is used, and in a modern 
high -gain receiver it is employed :quite' a lot, do make 
sure that the ends are at least tin. away from the ends 
of the imsulating sleeving and that they Fire securely 
bound with thread, folded back on itself and soldered 
neatly, and covered with insulating tape or, better still, 
a short length of systoflex or valve rubber tubing such 
as used on most cycle tyres. 

Unless you are asking for trouble, don't leave frayed 
ends on metallised sleeving. . 

S.G. Detectors 
When many constructors switch over for:the first time 

from an ordinary triode to a screened -grid detector, they 
are often very disappointed with the results, Under 
,correct operating conditions an S.G. or H.F. pentode . 

valve will give increased gain when used in the- detector 
position, but where so many constructors_ slip up is in - 

the value of applied H.T. voltage to the screen. 
In the majority._of cases quite a -low voltage: will give 

the best results? an average value being, in the neighbour- 
hood of 3c to 36 volts: 

MOINES SHORT-WAVE MANUAL 
e),, or 616 by post from . 

George' Newnes,'Ltd., Tower House, Southampton St., 
LondonxW.C.2. 
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Valve Curves-Static or Dynamic ? 
Their Meaning. The Difference Between Static and Dynamic Figures. Practical Effects 

IF you examine any page of a valve manufacturer's 
catalogue you . will observe a table giving the 
" characteristics of the valve ; that is, anode 

impedance, amplification factor, and mutualconductance. 
This table will be prefaced by a statement that these are 
the published characteristics of the valve, taken under 
some special operating conditions-usually anode volts 
roo, and grid volts zero. Further, there will be " char- 
acteristic curves "-usually one or two showing the 
relation between anode current and grid voltage for 
various values of anode voltage. 

It is generally understood that these characteristics 
audcúrves are wh atare known as" static " characteristics, 
that is to say, they are derived from test figures taken 
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Fig. 1.-Static characteristics of a typical general purpose 
battery -operated valve. 

in the laboratory, and not as a result of measurements 
made while the valve is operated under reception con- 
ditions with a signal applied to the grid and a "load " 
connected in the anode circuit. On the other hand, it is 
not commonly known that, under practical working 
conditions, the values of the characteristics are not so 
high as the "static " figures. 

Why not Dynamic ? 

The reader may, therefore, quite reasonably ask why 
"static" characteristics and curves are published 
by valve makers instead of the more practical " dy- 
namic" characteristics. There are two very good 
reasons. In the first place, the static characteristics 
are published merely as an indication of the qualities of 
various valves, and since all the valve makers publish 
characteristics taken under the same voltage conditions, 
these figures serve perfectly well as a standard of com- 
parison between various types and makes of valves. 

The second reason requires a rather extended explana- 
tion. It is that the "dynamic" characteristics are not 
constant, but depend upon the actual operating condi- 
tions, and more particukfrly upon the nature and impe- 
dance of the "lead," that is, the type of apparatus 
connected in the anode circuit of the valve. 

An Example 
This Will be made clear by taking a typical example. 

Fig. r shows the published (static) grid volts/anode 
current characteristic curves of a typical 2 -volt general- 
purpose valve-the type of valve used as a detector 
or first low -frequency amplifier. Separate curves are 

given for anode voltages of 75, loo, 125, and 15o volts 
Taking the 125 -volt curve-the top curve but one- 
it shows that if a pressure of 125 volts was applied to 
the anode of this valve, and the voltage applied to the 
grid was varied from zero to 7 volts negative, the anode 
current would vary from about 7.4 milliamps down to 
zero, the corresponding values of grid voltage and 
anode current being represented by points on the curve. 
It is necessary to realise, however, that this curve pre- 
supposes that the anode voltage remains constant at 125 
volts all the time. 

In Practice 
Now sec what happens in actual practice. TO begin 

With, some piece of apparatus, such as a resistance or a 
transformer, will be connected in the anode circuit, and 
if the valve is being employed as a low -frequency ampli- 
fier, a negative bias voltage will be applied to the grid. 
Suppose this negative bias is 3 volts, and that with no 
signal applied to the grid the actual voltage -on the anode 
is 125. When a signal is applied to. the grid, the grid 
voltage varies above and below the bias voltage of 3 
volts negative. When the grid voltage increases (-that 
is, becomes less negative) the anode current.will rise, and 
when the grid voltage becomes more negative the anode 
current will decrease. 

But when the anode current, rises, the voltage drop 
in the anode load will increase and the actual voltage 
at the anode will be less than 125. Similarly, during 
negative half -cycles when the anode current decreases, 
the voltage drop in the anode load will also decrease, 
and the actual voltage at the anode will be greater than 
the nominal figure. Thus, the true values of anode 
current during positive half -cycles will not be those 
indicated by the static curve, but will be lower ; and the 
true values of anode current during negative half -cycles 
will be greater than those found from the curve. 

Practical Effects 
In other words, the " dynamic" curve of the valve 

will be " flatter " than the static curve, as though it has 
been moved round bodily with the point corresponding 
to the working grid -bias as the pivot, as indicated in Fig. 
2. It is easy to understand from this graph, which shows 
that the dynamic curve has a less steep slope than 
the static curve, 
that the practical 
effect of using a 
valve under re- 
ception condi- 
tions results in a 
reduction of its 
mutual conduc- 
tance below the 
` static" figure. 

Another and 
still moreinterest- 
ing way of show- 
ing the difference 
between static 
and dynamic con- 
ditions is to derive 
a dynamic curve 
from the anode 
volts/anode .cur- 
rent curves of the 
valve. This 
method will ap- 
peal to those lis- 
teners who like to 
study radio from 
the theoretical 
angle, and should Fig. 2.-Static and dynamic curve forms. 
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also interest those who, so far, have not come across 
anode volts/anode current curves. 

Deriving Other Curves 
Referring again to Fig. i, we can take readings rom 

the curve, showing the anode currents for various grid 
voltages, as for example o, -I, -2, -3, and so on. 
The following table has been compiled from the curves 
in Fig. r. 

® F 
RIO VOLTS ANODE RRENT. 

I 

ANODE VOLTS/ ANODE CURRENT y0 

y . CHARAGTERISTI'CS. 

® 8-, OP\O ` 
x . Q ®® PI 4 4,1 

i 
.. 

- 
A 

` 

4 

/i á- 
. 

X 4.`pJo ; 
3 

-'i 
. GA .. Jto Atli .. . a. 
.Y 

-50 -9 8 -7 -6 -5 4 3 -4 
GRID VOLTS X ANODE VOLTS. 

Fig. 3. -Anode volts' anode current curves and derived dynamic curves. 

Negative 
Grid Volts. 

Anode Current. ; 

75 Volts. 100 Volts. 125 Volts. 150 Volts. 

0 3.1 3.25 7.4 10.0 
1 1.8 3.9 3.9 8.4 
2 0.95 2.4 4.3 6.7 
3 0.4 1.4 3.0 5.2 
4 0.1 0.65 1.85 3.3 
5 0 6.2.3 1.0 2.4 
6 0.05 0.4 1.35 
7 0 0.15 0.7 
8 0 0.35 
9 0.1 

10 0 

Now take a sheet of graph paper and plot the differ- 
ent values of anode current at zero grid volts against the 
corresponding anode voltages. You will then obtain a 
curve similar to that shown at the top in the right- 
hand half of Fig. 3. Similarly, by plotting the various 
anode currents for --r grid volts (second horizontal line 
of the table) against the respective anode voltages, a 
second anode volts/anode current curve for grid volts -r can be plotted. To complete the work a whole 

family " of such curves must be drawn. 
Now we have considered in our example that at 

-3 volts grid bias the anode voltage is 125. If the 
anode voltage remains constant (which, of course, it 
does not for reasons already explained) a 3 -volt (peck) 
signal on the grid would cause the anode current to vary 
between the points X and Y, for the grid voltage would 
vary. by 3 volts above and below the bias of -3 volts. 
Thus, the instantaneous grid voltage will range from 
zero to -6 volts. 

The Effect of Impedance 
These conditions would only exist, however, if the 

load " in the anode circuit of the valve had. no im- 
pedance -and therefore prdducedno voltage drop. But 
the anode load does possess impedance -must, in fact, 
possess impedance in order that an amplified reflection 
of the grid input 4ignál shall be developed across it. 
And because the load possesses impedance, and produces 
21 voltage drop which depends upon the current flowing 

through it at any instant, the fluctuations in anode cur- 
rent will not be so great as those indicated by the inter- 
sections of the Iine XY with the various anode volts) 
anode current curves. 

Operating Conditions 
The operating conditions of the valve will still slide 

from one curve to another, but along another line, such 
as X1 Y1, which represents a load of just over ro,000 

ohms, being given 
by " resistance 
equals volts - 
divided by amps." 
The greater - the 
impedance of the 
load, the less steep 
will be the slope of 
X1 Y1. For the 
present we will as- 
sume that the -line 
so marked in Fig. 3 
represents the ac- 
tual working con- 
ditions. 

The Dynamic 
Curve 
The working 

values of anode 
current at various 
iinstantaneous 
values of grid volt- 
age will therefore 
be shown by the 
points at which the 

line X1 Y1 cuts the various anode volts/anode current 
curves, and are marked a, b, c, d, etc., on X1 Y1 (Fig. 3). 

From these values we can now construct a dynamic 
characteristic curve, as shown at the left-hand side of 
Fig. 3. In this way the true variations taking place in the 
valve under actual working conditions can be studied 
with accuracy. 

----PRIZE PROBLEMS--..-: 
Problem No. 435 

WILLIAMS 
wished to fit up a simple battery -operated set in his local 9 

A.R.P. post ; he found in his den an old three-valver complete 
;, with one of the early horn type loudspeakers. After overhauling, the outfit 

gave quite good results, although the tone was not all one would desire. 
Seeing a moving -coil speaker marked at a very reasonable price, he 
decided to purchase it to replace the horn model. On connecting the 
new speaker, he was very surprised to find that the results were mesh 
and poor in quality. Thinking that the speaker might be faulty, he took 

i it back to the dealer, who connected it to a test receiver and proved that q 
it was in perfect condition. Again Williams tried it on his set, but results T 
were still hopeless. What was wrong? 

i Three books will be awarded for the first three correct solutions opened. 
i Entries should be addressed to The Editor, PRACTICAL Wcnºcaso, 

George Ncwnes, Ltd., Tower House, Southampton Street, Strand, ;, i London, W.e it. Envelopes mist he marked Problem No. 4.25. in the 
top left-hand corner, and must be posted to reach this office not later 
than the first post on Monday, August lath, 1242, 

Solution to Problem No. 434 - - 

The A.C./D.C. receiver Pie. Asks -ell was using did not include a condenser 
in series with the throw-outaerial, therefore, the latter iras in direct contact with 
the chassis -through the aerial coil -and, as one side of the mains is connected 
to the chassis, is, a short circuit could be produced , - o -s the mains if the curial 
touched the und. It will be rememhered that eSe side of the mains is always 
earthed. When the rust teat was carried out, no defect was present, but, owing 
to the poor insulation on the sire used for the aerial, a short circuit was caused 
by the pouring rain. 

The three following readers successfullysolved Problem No. 433, and books 
have accordingly been forwarded to them : H. Wiener, 213, Willesden Lane, 

itdr. E. P. Andrews, P.A.; N. D. Twiddy, 54, Woodbridge Road 
Rust, Ipswich, Suffolk. - 

Radio Engineer's Vest Pocket Book 
3/6, or 3/9 by post, from 

GEORGE NEWNES LTD., Tower House, 
Southampton Street, Strand, London, W.C,2. 
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The Cathode- ray Oscilloscope 
The Puckle Circuit. Fly -back Eliminator. Synchronisation 

(Continued from page 39o, August issue) 

THE limit of this, build-up is reached when the grid of 
VI is driven so negative that the valve is com- 
pletely cut off, and anode crurent ceases. As soon 

as this happens, condenser Cr begins to discharge through 
repistance R, the time of discharge being determined as 
before by the product of C5R. When the dis- 
charge is complete the current through Vi ,commences 
to increase, and the action is reversed. A study of the 
condenser current waveform. during a full cycle will 
show the saw -tooth effect which obtained from this 

curve, a device must be found whereby the charging 
current will be constant irrespective of the applied 
potential. With a supply voltage that is constant, there- 
fore, the resistance must not be constant, but a varying 
function of the current. This condition can be fulfilled 
by replacing the series resistance by a saturated valve. 
Early methods employed a diode for the purpose, as the 
potential curve across the condenser went up the 
voltage drop across the diode went down, the sum of 
the two potentials being equal to the applied H.T. .The 

charging current remained, however, unaltered, 
due to the characteristics of the diode, and 
thus the rate of charge of the condenser was more 
or less constant. - 

An alternative to the diode was found in a 
valve of the - pentode class. With such valves 
the anode current is practically independentof 
the . anode voltage, provided that the latter 
exceeds a certain value. (See Fig. rgb.) In 

modern , pentodes this value is usually in - the order of 
4o -7o volts, and provided the anode voltage is not 
allowed to fall below this figure the anode current remains 
substantially constant. Referring to Fig. rga, which 
shows a pentode used as a constant current device, it will 
be seen that i. variation of screen potential by means of a 
potentiometer can become a means of varying the anode 
current and therefore the' rate of charger of condenser C. 
As this component is the actual producer of the saw - 
tooth time -base waveform it, is obvious that the speed 

Fig. 18. Ware forms Produced when interval time equals time of 
duration. 

circuit, and which can, of course, be used for the produc- 
tion of time -base potentials. It will be seen from Fig. 18 
that the time interval between successive waves depends 
on the values of each alternate condenser and grid leak, 
C1R and CR1, and can be adjusted by varying any one 
of the pai4,s. For equal values of CC' and RRr the wave- 
form will approximate that drawn in the figure, where 
interval time=wave duration. 

Other Time Bases and Constant Current Devices 
It is by no means essential to use the principle of 

coil coupling and oscillation in hard valve time -base 
generators. A valve is required for the charge and 
discharge of the condenser as we have seen in the 
previous circuit arrangements, and this valve must be 
provided with adequate feedback to make its working 
constantly repetitive. In generators where this feed- 
back is obtained by coil coupling it is possible to make 

.one valve perform the complete function-apart, that 
is, from separate waveform amplifiers, which will be 
'dealt 'with later on. In the case of circuits, however, 
which depend on resistance capacity coupling between 
the anode and the grid, it is necessary to use another 
valve in the line of the feed-back, in order to obtain 
the necessary reversal of phase. 

One of the most popular and efficient of these latter 
circuits is due to Puckle, and is drawn in full in Fig. 21. 
It consists essentially of the discharger valve V1, phase 
reverser V2, and a constant current pentode V2. A 
brief- note on the latter would be preferable before 
attention is paid to the rest of the circuit. 

As already explained, 
when a condenser is 
charged through a resis- 
tance the voltage across it 
rises, exponentially, and 
as the charge on the con- 
denser more nearly reaches 
potential of the applied 
e.m.f., so does the expo- 
nential characteristic of 
the charging curve -become 
more pronounced. When 
it is not convenient to em- 
ploy a high value of 
charging voltage for the 
time base in 'use, Ce., 
when it is necessary to' use , 

practically the whole of 
the waveform amplitude - 

and not depend on the 
initial linear section of the 

Fig. 9. (a)' A pento 

wave 

50s voltage 

(a) 
Fig. 20.-The effect produced if steps are not taken to suppress 

the cathode -beam during discharge. 

of the sweep can smoothly be controlled by means of 
this potentiometer in the same way that variation of a 
charging series resistance will control the time -base 
speed. This device can be used to replace any of the 
R resistances in the previous circuits, and will ensure a 
practically linear output of only some 5o volts less than 
the full H.T. to be obtained from the generators. 

la 

(a) 

//.I--'''''.__._._..- 

E9=-IS 

Anode Volts. Ae. 

50 vofis - 

e used as a constant current device : (b) Showing how the anode current 
remains reasonable constant independent of voltage. 

(b) 
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Puekle Circuit 
The circuit due to Puckle (Fig. 25) is an ingenious 

and popular hard -valve time -base circuit, which is 
capable of providing stable operation over a very wide 
frequency range. 

The operation of the arrangement is as follows: the 
time -base condenser C charges linearly through the 
constant current pentode V2, thus carrying the cathode 

ourPar fv - 

Fig. 21.-The Puck a hard valve tim -base cir nit capable of providing stable operation over a 
very wide frequency range. 

C must charge before V1 becomes' conductive and, 
therefore, by making R2 a variable, the amplitude may 
be easily controlled: 

The rate at which C charges depends on its capacity 
and the current through V2. A rough control can be 
obtained by a selection of capacities between .000l and 
i 0F, while a progressive control, ensuring frequency 
overlap betWeen the ranges covered by the condensers, 

is obtained 'by varying the 
screen volts of V2. This is 
generally called a velocity 
control, and as the slider 
approaches the positive end 
of the potentiometer the 
current of the charging 
valve will increase, as will 
the speed of the time base. 

It will be noticed that 
there are two sections of 
the circuit which have not 
yet been mentioned any- 
where in this article ; they 
are the leads synphronisa- 
tion and fly -back eliminator. 

The Fly -back Eliminator 

SYNC. 

FLY- BACN 
(TO TUBE GRID) 

of the discharge valve Vr more and more negative 
relative to its anode. The control grid of this valve is, 
however, connected to the H.T. positive line through the 
comparatively high anode load resistance R2 of valve 
V3, and is appreciably negative with respect to its 
anode due to the voltage drop produced in R3 by the 
anode current of V3. 

As soon as the cathode of V1 has travelled sufficiently 
negative to approach the potential on its control grid, 
this valve will commence to pass current and a voltage 
drop will be present across Rr. This will swing the 
suppressor grid of V3 negative, causing the anode of 
V3 and also the grid of VI to travel positive. The action 
is cumulative and condenser 
C rapidly discharges through 
the saturation of VI, until, 
when it is completely dis- 
charged, no further current 
flows through Rr and the 
cycle repeats. 

It will be seen that the re- 
sistance R1, which is in the 
discharge path, will affect the 
amplitude of the triggering 
impulse present in the grid 
circuit of V3, and also modify 
the period of the fly -back, 
and by being a variable can 
be used -as a triggering con- 
trol. The voltage developed 
across C before each successive 
discharge is equal to the am- 
plitude of the produced wave- 
form, -and is dependent upon 
the extent by which the grid 
of Vr is maintained negative 
relative to its anode by the 
voltage drop across R. The 
greater the value of this re- 
sistance the greater the time 

Unless precautions are 
taken to suppress the cath- 
ode beam diming the dis- 
charge or fly -back period, 
this latter stroke can often 
be seen either as a light 
kind of time -base sweep, 
cutting through the .ob- 

served waveform or as an 
irregular arc joining up both 
ends of the trace proper. 
This at times can prove 
confusing and cause some 
annoyance, as turning down 

the brightness control to reduce the fly -back will also 
reduce the observed waveform in the same ratio (Fig. 2o.) 

A method of _ overcoming this fault is generally used 
in oscilloscope circuits, and consists of applying a 
negative pulse to the grid of the cathode-ray tube 
during the period of fly -back, thus cutting off the beam 
during this time. 

In the circuit (Fig. 25)_ it will be sean that a lead is 
taken from the grid of V3 through a small condenser 
and applied to the grid of the tube. If the brightness 
control of the latter is now adjusted just to the required 
brightness, the negative hick which occurs on the grid 
of V3 during the period of discharge of the condenser C, 

Fig. 22.-A, suitable time -base power supply 
smoothing is essential. 

Amplifier H.T. 

Time Base HT. 

e 

o 

circuit. Good 

will be applied to the grid of the tube and the beam will 
be suppressed for that time. 

. ,In some eases the brightness control is turned just to 
cut off, and the charging stroke is arranged to give a 
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positive pulse to the tube's grid. This method is some- 
times called the forward stroke release. 

Synchronisation 
Synchronisation is not a subject which can be fully 

dealt with in the present article, and is therefore only 
described briefly. V/hat is meant by synchronisation 
is the locking of the time base to the potential being 
examined so that the time base is only triggered off at 
certain periods of the work voltage. 

Consider a frequency of go cycles applied to a time 
base running at a speed which is not a factor of that 

Final 
Anooe 

From °-II 1 
Time Base 

Fig. 23.-An amplifier circmt which can be introduced between the 
X plates of the tube. 

frequency ; obviously the time base will be commencing 
each stroke at a different part of the go waveform, with 
the result that detailed study is impossible. By varying 
the velocity control the waveform can be brought to 
rest, but drift is difficult to eliminate, and unless the 
velocity is continuously adjusted the picture will not 
remain stationary. 

By injecting a small portion of the work voltage into 
the discharging network it can be arranged that the 
time -base sweep is not released until a certain amplitude 
is reached in the work voltage. 

Synchronism, or stable. figures, occur when the ratio 
of the time base and work frequency can be expressed 
as an integer, that ïs, a whole number or a ratio of two 
whole numbers. The resultant traces need not be 
confined to a single pattern, in fact an intricate pattern 
might be obtained which at first sight might appear 
difficult to understand. 

These cases are known as Lissajous effects, and their 
pattern depends on the relative ratiq of the time base 
and work frequencies. Again, this subject can only be 
dealt with in later articles. 

In most cases excessive sync. potentials are liable to 
cause a shortening of the time -base, traverse and destroy 
linearity. . The sync. control should always be kept 
at its minimum value, i.e., with zero work potential 
applied, and after steadying the trace by means of the 
velocity control a slight advancement of the sync. 
control usually suffices to lock the time base. 

Time -base Power Supplies. 
The power supplies for the time -base circuits are quite 

conventional, the total output supplied depending on the 
arrangement in use. Generally good smoothing is 
essential and voltage regulation should be constant over 
a wide current range. The pack can be used to supply 
the heater volts for the cathode-ray tube (only adt'isable 
when the tube pack negative is eatthed), as well as H.T. 
for any amplifying stages which might be used between 
the work input and the Y plates. At all times the tube 
must be kept away or screened from the A.C. fields 

surrounding the transformers, chokes and heater 
leads (Fig. 22). 

Time -base Amplification Stages 
Owing to insufficient amplitude of the generated saw - 

tooth -waveform, -and also due to the defocusing effect 
of the deflector plates in ,high vacuum tubes which 
causes a blurring of focus at the extremities of the time 
base sweep, it is sometimes necessary to introduce an 
amplifier between the time -base output and the horizontal 
controlling or X plates of the tubé to overcome either or 
both of these difficulties (Fig. 23). 

The defocusing effect can 
H.Tt only be avoided by the use of 

- symmetrical deflecting circuit 
in' which. the ,plates are con- 
nected with their electrical 
centre point at final anode 
potential. (See earlier.) 

The circuit shown uses two 
valves of similar character- 
istics, and these are biased 
by R1 in their cathode circuits. 
The anode resistors of V1 are 
together equal to the anode 
resistor of ¿Va, and ,in order to 
obtain equal output from the 
valves their inputs also must be 
equal. The input to V2,' there- 
fore, is only a proportion of 
the output of V1, depending 
on the values R2 and R3. 

For optimum results (R2+R3) 
R3 

=amplification of V2, assuming 
that the grid leak of V2 is 
much greater in value than R3. 

There is a reversal of phase 
in each valve, therefore the potential applied at any,. 
instant to either X plate is equal and opposite to the 
potential on the other. 

time base output and the 

METER READINGS 
A PROBLEM was recently put forward by a reader who 

4-11. was testing a receiver with a multi -purpose meter 
and who could not decide upon the reading obtained. 
It appeared that the meter had a series of voltage ranges, 
obtained with a selector switch, and when on a high volt- 
age _range he obtained a reading of just over roo volts. 
To make quite certain what the reading was, he used the 
next lower range which read slightly more than roo 
volts, and he then found that the reading was only 
slightly above 6o volts. He thought the meter was out 
of order, but this was not so. On the high voltage range 
the total current flowing through the meter would be less 
than on the lower range, owing to the higher resistance 
of the meter, and thus this would be the more accurate 
reading. The voltage being tested was probably the 
screen voltage, where the 'additional drain of the low 
resistance meter would considerably, modify the voltage 
actually applied to the circuit. 

* * x 

INEFFECTIVE SCREENING 
WHEN metal screens are employed between stages in a 

v receiver it may be found that screening appears to 
be ineffective. This may be due to several reasons, but it 
is important to bear in mind that the screening will not 
act in the desired manner unless it is complete. This 
means that the separate pieces of a complete screen must 
be bolted together so that no gaps or air spaces are left, 
and it may also be found that it must be macle in such a 
manner that it forms a complete box -with top and 
bottom. An obstinate superhet was recently tested 
where oscillation could not be avoided until the chassis 
(which was of metal) was placed upon a sheet of metal so 
that it was closed in entirely. The underside screens had 
been made exactly to the 'depth of the 'chassis and this 
enabled each section to be enclosed by the bottom plate. 
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T is generally known. that an A.C. mains receiver is 
appreciably more efficient than a battery receiver 
of similar type and having the same number of 

valves, but there are many constructers who prefer to 
build the latter type of set because they believe that the 
construction is easier and that the receiver is "safer. " In 
many respects this is a fallacy, since a mains set is no 
more difficult to build than a battery one, although there 
is a little more work involved, principally due to the fact 
that a power unit has to be made in addition to the 
receiver proper. But this does not lead to complications 
of any sort, and the final result, provided that reasonable 
care is taken, is just as " safe " in every respect. The 

essential point is 
that the compo- 
nents which are in 
connection with 
the mains supply 

ANDRE 
should be beyond 

LEAD reproach, and 
should be insu- 
lated in the best 
possible manner. 

All -mains or Eli- 
minator ? 
When the above 

points are fully 
realised there 
may be many 
constructors who 
would like to con- 
vert their battery 
sets for mains 
operation, and the 
following practical 
advice will prove 
useful. It is, of 

course, a simple matter to construct an eliminator ;to 
replace the H.T. battery as well as to provide a source 
of power for charging the accumulator, but this is only 
a compromise, and does not give an 'improvement in 
reception. We will therefore disregard that aspect of 
the question and deal, instead, with the alterations 
required when the set is to be entirely modified for use 
with the more efficient indirectly -heated mains valves. 
In the first place the connections Ito the valve -holders 
require to be modified, whilst if the holders originally 
fitted are of the four -pin type, they must be replaced by 
others suitable for -five -pin valves. 

The grid and. anode connections remain as before, 
but all earth -return leads have to be made to the cathode 
-terminals (see Fig. i), whilst the original filament ter- 
m'nals beccine heater terminals, and must be connected 

eEÂRTA LEAD 

CR1t? 
LEAD 

tÉÄD 
FLEX 

ANODO 
LEAD 

HEATER 
LEADS 

\4>t Ae) 

EARTH LEAD 

Fig. 1.-Shows how the' valve -holder 
connections have to be altered to suit 

A.C. mains valves. 

-r- o 

Bajtery to A.++ 

How to Convert a Battery -opera 

to a 4 -volt supply of A.C. As it will generally be desirable 
to build the mains portion as a separate unit, the heater 
terminals should be re -wired with twisted double ilex, 
as indicated. The object in using twisted flex is to prevent 
hum, which may be caused due to the magnetic field 
set up round wires carrying alternating current ; the 
fields are neutralised to a large degree when the wires are 
twisted together. The flex 'should be stout material 
of good quality, so that its resistance, and hence the 
voltage -drop across it, is reduced to a minimum. 

Simple Wiring Alterations 
We may first of all consider the simple modifications in 

wiring required in the case of a two -valve (det.-pentode) 
battery receiver employing a circuit such as that shown 
in Fig. 2. The few alterations are indicated in the new 
circuit (Fig. 3), from which it will be seen that in the 
case of the cathode 
lead to each valve a 
bias resistance is in- 
cluded, this being by- 
passed by, a 25-mfd. 
electrolytic conden- 
ser, of which the 
positive terminal is 
joined to the cathode 
of the valve. The 
value of the resis- 
tance is, in each case, 
governed ' by the 
type of valve em- 
ployed, but the values 
indicated apply to 
two well-known types 
of Cosser valve-the 
4i H.L. and the 
M.P./Pen. When 
other valves are used 
the resistance values 
must be changed dig. 3.-The circuit shown in Fig. 2 nod - 

accordingly. cathode. 
The altered con- 

nections for the pick-up should also be noted, whilst it 
will be seen that additional decoupling has been added 
in the detector anode circuit in the form of a second 
25,000 ohm resistance. Actually this second resistance 

may not always be required, but it is 
25,000A 

ó 

LS. 

1 

-OH,T,t generally necessary in order to ensure 
smooth reaction, and to keep down to a 
reasonably low value the current passing 
through the primary winding of the L.F. 
transformer. 

Another point which should be borne in 
mind is that the H.T. voltage employed 
after altering the set will be a good deal 
higher than before, so that the decoupling 
condenser marked C may have to be 
changed. The condenser should have a 
rated working voltage of not less than 23o 
when an indirectly -heated valve rectifier is 
used in the mains unit, or of ago when a 
directly -heated valve or a metal rectifier 
is employed. The rest of the circuit may 

o LY- remain unchanged. 

O H.T. 

0r0--6 iT.+ 
A Three-valver Example - In modifying a receiver having a vari 

2,-A typical 2 -valve battery -operated circuit which lends itself to easy able -mu 'or a screened -grid stage rather_. 
conversion. greater precautions must be taken if the 

Lü.1.11On.0.n.101.i11a.i+ ,iel».04s...... .o.1,4..o.11wl.10.1tiUeff.0.4.o11.1nsn.01.t .opt,liKeRlel1 0leo.111.C)eOeL ofl11.n.r)- 4ias 
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Battery to AC. Operation 
CENTRE PAGE CIRCUIT 

How to Convert a Battery -opera -Set to an All -mains Model 

to a q. -volt supply of A.C. As it will generally be desirable 
to build the mains portion as a separate unit, the heater 
terminals should be re -wired with twisted double flex, 

,,as indicated. The object in using twisted flex is to prevent 
'hum, which may be caused due to the magnetic field 
set up round wires carrying alternating current ; the 
fields are neutralised to a large degree when the wires are 
twisted together. The flex - Should be stout material 
of good quality, so that its resistance, and hence the 
voltage -drop across it, is reduced to a minimum. 

Simple Wiring Alterations 
We may first of all consider the simple modifications in 

wiring required in the case of a two -valve (det.-pentode) 
battery receiver employing a circuit such as that shown 
in Fig. 2. The few alterations are indicated in the new 
circuit (Fig. 3), from which it will be seen that in the 
case of the cathode 
lead to each valve a 
bias resistance is in- 
cluded, this being by- 
passed by, a 2 5-mfd. 
electrolytic conden- 
ser, of which the 
positive terminal is 
joined to the cathode 
of the valve. The 
value of the resis- 
tance is, in each case, 
governed by the 
type of. valve em- 
ployed, but the values 
indicated apply to 
two well-known types 
of Cossor valve-the 
41 'H.L. and the 
M.P.IPen. When 
other valves are used 
the resistance values 
must be changed 
accordingly. 

The altered con- 
neètions"for the pick-up should also be noted, whilst it 
will be seen that additional decoupling has been added 
in the detector anode circuit in the form of a" second 
25,000 ohm resistance. Actually this second resistance 

may not always be required, but it is, 
generally necessary in order to ensure 
smooth reaction, and to keep down to a 
'reasonably low value the' current passing 
through the primary winding of the L.P. 
transformer. 

Another point which should be borne in 
mind is that the H.T. voltage employed 
after altering the set will be a good deal 
higher than before, so that the decoupling 
condenser marked C may have to be 
changed. The condenser should have a 
rated working voltage of not less than 250 
when an indirectly -heated valve rectifier is 
used in the mains unit, or of 35o when a 
directly -heated valve or a metal rectifier. 
is employed. The rest of the circuit may 
remain unchanged. 

-41 MHI. 

p` 
Ru. Z; 

possibility of instability and self -oscillation is to be 
avoided. As an example, we may " compare the 
circuits represented by Figs. 5 and 6, of which the 
first is a standard battery -operated arrangement and 
Fig. 6 is its A.C. counterpart. In Fig. 6 the variable - 
bias voltage for the first valve is provided,by means 
of.a 2,000 -ohm graded potentiometer included in the 
cathode lead, whilst the voltage for the screening 
grid of this valve is obtained by means of a potentio- 
meter comprising two fixed resistances joined in 
series between H.T.+ and the cathode (equivalent 
toH,T.-). 
Increased Decoupling 

Additional decoupling is provided for the 
detector valve, and the anode of the variable - 
mu valve is also decoupled by means of a 

EStOoon 2, o o o -o h m 
41t!+ resistance 

and 'a s infd. 
Ls. fixed - con- 

denser. Al- 
though not 
always necessary, 
the auxiliary grid of 
the pentode is de - 
coupled instead of 
being connected 
directly to the posi- 
tive high-tension 
lead. As the modi- 
fied circuit is likely 
to prove rather 
"critical" because 
of the much higher 

MO/PEN. 

° ok.r,' degree of amplifica- 

g ri provided,the 
a,. A.0 id circuit off the 

pentode is also de - 
shown in Fig. 2 is to"oliareda+to suit A.C. mains values. Note coupled by inserting 

cathodsè a axoo,000-ohm fixed 
resistance between 

the G.B. terminal on the I:.F, trans- 
former and the earth line, the cathode 
by-pass condenser being connected 
between one end of the decoupling 
resistance and the' cathode of the 
Valve. - 

Just äs in -the cage of the two -valve 
circuit discussed above, the decoupling 
condensers C, Cr and Cz should have 
rated working voltages of at least 250 
and 35o in the conditions referred to ; 

condenser C3 should be rated at 
not less than zoo volts working, while 
the by-pass condensers C4 and Cs may 
be standard electrolytic condensers, 
designed for a working voltage of not 
less than re and 20, respectively. In 
the case of both circuit arrangements 
considered, the fixed 'resistances may 
all be of the z watt type, since the 
current which they have to carry is 
comparatively low. 

Despite the fact that the general 
A Three -valuer Example modifications required when converting 

In modifying a receiver having a veri receivers of other types than those 
able -mu 'or a screened -grid stage rather mentioned are the same as have been Fi 5.-This ìs r greater precautions must be taken if the described, readers are recommended 

^c- 

ig. 3.-The circuit 

N»I11111111,1140e111111.1 .1.M.11M1,Ilill.114l11».flll411.11FHffl16«111s11.en11111.1 41.f,Al,llli 
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35:000e 

< ,; I 

4.. Operation 
ed Set to an All -mains Model 

possibility of instability and self -oscillation is to be 
avoided. As an example, we may compare the 
circuits represented by Figs. 5 and 6, of which the 
first is a standard battery -operated arrangement and 
Fig. 6 is its A.C. counterpart. In Fig. 6 the variable - 
bias voltage for the first valve is provided sby means 
of a 2,000 -ohm graded potentiometer included in the 
cathode lead, whilst the voltage for the screening 
grid of this valve is obtained by means of a potentio- 
meter comprising two fixed resistances joined in 
series between H.T,+ and the cathode (equivalent 
to H.T. - ). 
Increased Decoupling 

Additional decoupling is provided for the 
detector valve, and the anode of the variable - 
mu valve is also decoupled by means of a 

z,000 -ohm 
H + resistance 

and a r mfd. ITp 
fixed . con- I 
denser. Al- AO MAINS 

though, not - 

always necessary, 
the auxiliary grid of 
the pentode is de- 
coupled instead of 
being connected 
directly- to the posi- 
tive high-tension 
lead. As the modi- 
fied circuit is likely 
to prove rather 
" critical" becaúse 
of the much higher 
degree of amplifica- 
tion provided, the 
grid circuit of the 
pentode is also de - 
coupled by inserting 
aroq,000-ohm fixed 
resistance between 

the G.B.--terminal on the L.F. trans- 
former and the earth line, the cathode 
by-pass condenser, being connected 
between one end of the 'decoupling 
resistance and the' cathode of the 
valve. - - 

Just as in the cafe of the two -valve 
circuit discussed above, the decoupling 
condensers C, Cr and Ca should have 
rated working voltages of at least 25o 
and 35o in the conditions referred to ; 
condenser C3 should be rated at 
not less than zoo volts working, while 
the by-pass condensers C4 and C5 may 
be standard electrolytic condensers, 
designed for a working voltage of not 
less than ro and zo, respectively. In 
the case of both circuit arrangements 
considered, the fixed `resistances may 
all be of the r watt type, since the 
current which they have to carry is 
comparatively low. 

Mo/Pent. 

i... 

OH.T; 

wrx. iiií.oit i._fili . A.0 

ù:reaieto suit A.C. mains valves. Note 
íiouurte. s... 

Despite the fact that the general 
y W modifications required when converting c,0- O. receivers of other types than those 

_ 
D G.B. B. - 

mentioned are the same as have been Fig. 5. -This is representative of 3 -valve battery circuits of the 7-'V-1 described, readers are recommended - it with Fig. 6. 
8+ s,fifYbif:oOeoutsowHeipwowUire.Owsf, uummem rsn urrrüwwwb+lllnewcrsoeme.Usbaru01 

not to attempt the modification of receivers having 
two H.F. stages, or of the super -heterodyne type 
unless they have a fairly wide experience or are prepared 
to carry out a certain amount of experimental work. 
The reason for this is that stable operation is not 
always easy to obtain with more sensitive receivers, and 
it is not possible to treat the subject of their alteration 
in general terms, since each individual circuit múst be 
considered on its merits. 

The Power Unit 
It remains- now to consider the battery eliminator, ! í 

AC, 4v 5A. 

250v-- 
230v - 
ZOO - 

5AMP FüSr 

ji 
HT.- 

4.-The compo- 
nents and wiring of -a 
simple full -wave valve 

rectifier. 

300 SOM/A, - 

/ 
+- 

or power unit, and the connections are given in Fig. 4, 
for a circuit which employs an indirectly -heated valve 
rectifier. A satisfactory unit of -either 'type can be 
assembled on a simple flat baseboard, and may he housed 
in the same cabinet as the set,'or in a separate container. 

For the purpose under consideration it is generally 
better to use the indirectly -heated valve type of rectifier, 

-since the peak-" voltage when first switching on is not 
so great, and the condensers in the set do not require 
to be of so high á working voltage. The circuit is self- 
explanatory, and the output from- the unit is approxi- 
mately 25o volts at 6o m.a. and 4 volts at 3 amps. ; 

60%e 
H:L+ 

> 120e 

type. Compare 

1 

P 
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During manufacture of the battery the tube is swollen 
by immersing it in .a mixture of acetone and water, so 
that it can be fitted over the stack ; it is then dried to 
cause shrinkage, so that it adheres tightly to the edge of 
the zinc plates. Contraction of the sheath produces the 

}eprrugations shown in Figure z, and causes the ends of 
the sheath to turn inwardly, as shown at F, thus holding 

7!/I/III>/!/NOa'ly tosoc 00^ Ill.ysiflíl/I//1Ye¡-.., AC. 

Fig. 6.-The circait modified for A.C. supplies, variable bias being provided for the H.F. 
valve. 

H. provision is, however, made for re - 
during the H.T. current to about4o 
m.a., when only two valves are 
employed in the receiver. 

There is no necessity for fitting 
terminals to the mains unit, and it 
is generally more convenient to pro- 
vide suitable flexible connecting 
leads as shown, these being joined 
to the appropriate terminals on the 
receiver. Particular makes of 
smoothing chokes are not given, 
since any good component rated at 
3o henries when carrying 5o m.a. 
is suitable, provided that the D.C. 
resistance does not exceed 1,500 

H°. ohms. The same remarks apply to 
the electrolytic smoothing con- 
densers, fuse, and Q.M.B. on -off 
switch, but all components must 
be of reputable make and unim- 
peachable quality. 

Improved Flat -cell Type Dry Battery 
A- Constructional System to Eliminate Electrolyte Leakage 

® WING to the demand for a dry battery of `reduced the cells together. The tension within the sheath 
volume for a given output, the flat -cell type of produces the end pressure necessary to maintain the cell 

battery has recently come into prominence. An elements in good electrical contact. 
important point in the manufacture of this kind of battery As shown in Figs. z and z, it is preferred to place a 

is the provision of an effective seal between adjacent ring or band A of suitable material, which may also be 

cells of the battery, so that internal leakage . of the a plastic material, round the margin of each zinc to form 
electrolyte does not occur, and the accompau}fng a cushion -between the outer sheath and the edge of the 
diagrams illustrate a satisfactory construction .that , zinc plates and also to protect the margins from the 
accomplishes this in a simple manner. electrolyte. The ring or bands A may be cut from a tube 

As, shown in Fig. I, each cell comprises zinc and of plastic material and expanded, and then shrunk 
carbon elements Z and C, an electrolyte S,> and a on the zinc 
depolariser. M, and a number of cells (four are shown in in the manner 
the illustration) are stacked together to form a battery. already de - 
The carbon element C preferably comprises a coating scribed. The 
of carbon on one surface of the zinc plate or element Z. ring A may, 
The feature of the construction shown is that the zinc as a 1 r ea d y 'M 
or zinc -carbon elements are made somewhat, larger` in state d, b e , 

area than the electrolyte and depolariser elements, so coated with 
that marginal portions of the zinc piates,project beyond adhesive to 
the main body of the cells, and a sleeve B of suitable cause adher- 
electrolyte-resisting material is placed over the stack of ence to the 
cells and then, shrunk on to them so that it embraces zinc plate and 
the edges of the zinc elements tightly and forms an to the outer 
effective seal between adjacent cells. Preferably a ringA sheath. Suit - 
of suitable electrolyte -resisting material is arranged round able adhesives 
the marginal portion of each zinc element Z, and are : A suit - 
suitable adhesive may be used to cause adherence both able grade of 
of the rings A to the zinc elements Z, and the outer chlorinated di - 
sheath B to the ;edges :of the kings A. The sleeve B phenyl, a soft 
assumes the corrugated form shown when shrunk on, sticky cumar 
and will permit some expansion of the air spaces ) .resin, or, .a 
round the cells to accommodate gases generated in the mixture i'of 
battery. beeswax, resin 

andlinseed oil. 
Constructional F?etails The battery 

In the preferred construction the outer sheath corn- is completed 
prises a tube of plastic material, such as polyvinyl by the attach- 
chloro-acetate, celluloid or cellulose acetate plastic, ment of termi- 
which can be swollen by immersion in a suitable liquid, nal leads (not 
such as acetone ; the tube is cut slightly longer than the shown), and it 
assembled stack of battery cells and its cross-sectional may, if de - 
area is somewhat less than the area of a zinc plate. sired, b e 

coated with bitumen, 
Mich or other 
suitable mate- 
rial before be- 
ing placed in 
a container. 

Figs. I and 2.-Sectional elevation and plan of 
an improved dry battery, showing how'efectíve 

inter -cell sealing is obtained. 
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The Month's News, of Members' Activities 

Natal, S. Africa 
" i WAS interested to observe in an earlier issue of I PRACTICAL WIRELESS a statement to the effect 

that the B.L.D.L.C. was not a club established for 
the benefit of those enthusiasts who merely wish to 
hang a certificate on the wall, so consequently I thought 
that I had better get busy and attempt to show that 
my interest is really genuine. To this -end, therefore, I 
enclose a photograph of my ` den.' 

" The cabinet on 
_ the left contains an 'fin. M.C. 

speaker. On its right is part of an 8 -valve superhet 
all -wave receiver chassis of Atwater Kent manufacture. 
Being of 1936 or 1937 vintage, it does not possess really 
adequate bandspread, but pulls in the more powerful 
stations quite well. Next to it is a home-made 4 -valve 
H.F: Det.-L.F. regenerative set, which, with change- 
over cols, performs really well on the higher frequencies 
(10-40 metres). It is with this Rx that I am trying to 
form a respectable log of `stations received,' but, as I 
have not long been in the S.W. Iistening game, my 
present log is not worth mentioning. Although I have 
heard such stations as Daventry, Sydney, Tokyo, and 
all South African transmitters, they are so com- 
monly heard that they are not unusual. As I 
take in PRACTICAL WIRELESS regularly, I derive 
great interest from articles, etc., published about 
S.W. work, and heartily approve of its new and 
.handier size. Also, the descriptions of P.A. 
amplifiers and sound systems have been of great 
use to me and my wireless friends who have 
lately 'been busy on that work. PRACTICAL 
WIRELESS is an excellent all-round publication, 
and,incidentally, to the best of my knowledge, 
it enjoys a wide sale in this country. 

":In conclusion, therefore, let me say that 
I hope that PRACTICAL WIRELESS continues to 
appear every month."-J, Hotchkiss, Member 
6,994. 

[Many thanks, No. 6,994, for your interesting 
letter and photograph. We hope you will make 
good progress with your S.W. work, and soon com- 
pile a fine log of Dx transmissions. We are 
pleased to note that you gel your copy of PRAC- 
TICAL 'WIRELESS regularly : many readers in this 
country would like to be able. to say the same.- 
HON. SEC.]. 

Belper, Derby 
"WITH reference to the article in the July issue of 

Y PRACTICAL WIRELESS, ` Who Can Help ? ' 
I think that my log may help. On April 21st, 1942, at 
15.30-16.00 hrs. G.M.T., I received a station which 
said, ' This is Asad Hin calling over Free India Radio.' 
(This was spelt out.) The wavelengths were 31.92 and 
26.16 metres. The 31.92 m. station has since been 
replaced by one on the 24 m. band. Later, in May, another 
member of the club told me that he had had conclusive 
proof that this station was not India at all, but Germany. 
Asad Hin signed off for the day at 16.00 hrs. G.M.T. 
and lefthis carrier wave on. A few minutes later came 
the words, ` This is Germany calling in her Indian 
transmission.' I hope this log will help out thóse 
members who sent in a query about Asad Hin, I should 
like help over a station which I -received on June yth 
at 19.3o hrs. G.M.T. on a wavelength just above WCW, 
18.9 m. and yet below 19 metres. It said, ' This is WSH 
calling HET7.' WSH would be an American, but I can- 
not trace the origin of the call -sign HET7. Perhaps you 
could tell me the coúntry."-R. Braithwaite, No. 7,176. 

rB 

Ramsey, Hants 

" 
AFEW lines to report reception of the following 
5stations during June: 16/6,142-Chungking, China, 

XGOY, 25.21 metres news i n English from 23.30- 
23.55 hrs. R. 6, QSA. 4, T. 8, very bad QRM. 
18/6/42-WDO, New York City, U.S.A., 20.7 metres, 
14,770 kc/s ; close down 24.0o hrs. ; 22.36-24.0o hrs. 
programme in Portuguese. This station appears to have 
the same schedule as WCW. R. 6, QSA. 4, T. 8. Also 
logged during June : WCW, WLWO, WRUL, WCBK, 
WCRC, WGEA, FZI."-T. Hyder, No. 7,089. 

Lurgan 
" j HAVE also been experimenting with several S.W. 

1 circuits for an o -v -I, using an output pentode with 
separate oscillator and a pre -selector which I intend to 
build shortly. e 

"On May 31st, between o3.3o_and 09.00, I had a S.W. 
DX competition with a friend. The following are afew 
of the best catches Moscow, RWG, x9 m., R.S.T. 550 ; 

Chungking, XGOY, 16 m., R.S.T. 446 ; Cincinnati, 
WLWO, 19 m., R.S.T. 568 ; Bound Brook, WRCA, 

A section of the receiving station owned and operated by a Natal member, 
Mr. J. Hotchkiss. A neat and businesslike -layout. 

14 m., K.S.T. 557 ; Vatican City, HVJ, 19.8 m., R.S.T. 
588, and Hull, WBOS, 19.2 m., R.S.T. 344. 

" Incidentally, my friend received WSI on 16 metre 
band, answering RWG. 

" These loggings were received on an o -v -r, band - 
spread tuning with a short indoor aerial. 

" A few days ago I picked up a small transverse 
current mike, for which I built a 2 -valve R.C. cóupled 
amplifier for phone work. 

" I would like to make contact with any S.W. en- 
thusiast who builds his own equipment,"-M. Posner, 
No. 7,224. 

Walthamstow 
NOTE with regret the lack of any notice regarding 

2. a club being formed in Walthamstow yet. Surely 
a district of this size can muster at least six members 
even in these times. If a club was formed it could be of 
benefit to all who join, as radio needs co-operation at 
all times. 

"I am going to rebuild my o -v-, with the addition of 
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an R.F. stage, also I am going to modify the detector 
circuit. I don't know whether to use suppressor grid or 
electron coupled reaction. Could you advise me which 
is the best for short-wave work ? "-K. C. Hawkes, 
No. 6,736. 

[Well, it is up to the other members in Walhamstow. If 
they will respond and write to us, we will see about fanning 
a grout. Regarding reaction, we would advise No. 6,736 
to try the electron -coupled system, as it is certainly most 
effective.-Hoy. SEC.] 

`lxrnding I31nding/ 

This shows the correct method of connecting the halyard and aerial 
to a shell -type insulator - - 

Exeter 
" HERB are details of some of the alterations I have HERB 

made to my three -valve receiver. Finding that 
the .000x mfd.'grid condenser leaked through its casing, 
so much that the set would work without a grid -leak, 
I made a more efficient one from two pennies, a small 
piece of mica, and some amyl -acetate cement. 

" I also erected a 4oft. outdoor aerial, about soft, of 
which is vertical. Lately automatic grid -bias has been 
added, and the :ox mfd. condenser parallel -feeding the 
transformer changed for a ,1 tsifd. The value of the 
condenser feedingthe'phones was changed from .02 mid. 
to r mfd. These latter changes appear to make static 
less.troublesome,'and definitely improvequality. 

" The best reaction arrangement I have tried is- that 
in which the condenser is connected between the junction 
of coil and choke and earth. This arrangement does not 
affect timing nearly as much as the proper throttle - 
control method. 

" To close, -I give the list of stations which I have 
lately received : FZI, WRUL, WGEA, \tiCW, WCBA, 
WNBI, WGDA, WCRC, WLWO, Radio Metropol, 
Moscow, PMA, WBOS, HVJ and others. 

"If anyone could supply me with details of Radio 
Metropol I should be very pleased. Its wavelength is 
19.69 metres. A news in English and musical programme 
i$ given daily at Is a.m. D.B.S',T. No location was given. 

Also, instead of a resistance in the grid circuit of an 
untuned R.F. valve, I find a good wave -wound R.E. 
choke much better. It gives more volume, and, in my 
case, better selectivity and freedom from local station 
break-through."-W. A. Jubh, No 7,168. 

Egypt 
WITHIN a day or two of receiving the letter from 

Member 6,994, of S. Africa, án "airgraph "-letter 
arrived from Mahmoud Hosni-No. 5,871-of Daher, 
Cairo, on which he says : " I am very- pleased to send 
you this first letter by the airgraph' system, which I, 
think will be of great use in correspondence between 
amateurs in Egypt and England, due to its speed when 
compared with the normal postal system." 

Reproduced on the airgraph is a photo of his equip- 
ment, which includes a " Sky Buddy," an A:C:/D,C. 
four -valuer ; a x -v -I S.W. receiver and a combined 
one -valuer and L.F. oscillator for morse practice: Unfor- 
tunately, owing to the size of the airgraph, it is not feasi- 
ble for us to reproduce it to show the actual layout of 
the gear. Mahmoud Hosni ends his letter by " Wishing 
the club and PRACTICAL WIRELESS every success," 

[We thank Member 5,871 for the interest shown and his 
hind wishes, and we feel sure that the airgraph system 
still, . undoubtedly, speed up communications between 
c ah a's--all the world over, when we return to normal 

activities. Although the airgraphh was- the first we have 
received from a civilian 'member, it was not. the frst to 
be delivered to Headquarters, as several members in the 
Forces serving overseas have already taken advantage of 
the system to send its greetings.] 

Aerial Insulators 
WHEN giving the aerial its annual summer overhaul, 

particular attention should be paid to the state 
of the insulators and the halyards. The former should 
thoroughly be cleaned, all sooty deposit being removed 
and the surface of the insulator polished. Halyards 
should be examined for fractures, rust and brittleness. 
If in doubt about any part, it is always advisable to 
replace it with more serviceable material. If ropes are 
used, they should be subjected to a thorough, test to 
determine whether they are still in a condition to 
withstand their Ioad. This can be done by fastening 
one end to a convenient spot, and then exerting a reason- 
able pull on the whole length of the rope. Appearances 
are often deceptive; a rope might look sound and yet 
be rotted in parts. Any frayed portions should he cut 
out as they are liable to foul the pulley and, during the 
high winds ofi the winter, break and let the whole aerial 
down. 

If fresh :,fixings have to be made to the insulators, 
make quite sure that you use the correct method of 
fastening them to the wire or rope. The illustration 
(left) shows how it should be done. It is only a small 
point,but it is a very important one, and it is surprising 
the number of constructors who do not use the correct 
method. If the diagram is examined, it will be seen 
that the two loops actually pass through each ; there- 
fore, if by any mischance the insulator breaks, the 
aerial will still be held by the guy. In addition to this, 
the system makes the greatest use of the insulator by 
ensuring the longest path for any leakage between the 
two ropes or wires. 

Note the simple, neat and effective way in which the 
aerial and halyard are made secure. There is no need to 
use several unsightly knots of doubtful value use the 
method shown, finishing off the loose ends by binding 
neatly with waxed thread. 

fiRASS WXY4X5ei' 

PHOSPHOR BRONZ 
STRIP21kXhäX%4 

WASH 

BACK 
CONTACT 

EBONITE BASE 
14`X252"54W' 

'BONI 
CONTACTS 

EBONITE STRIP 
3ia'X%2'X2v 
BOLTED TO BASE 

AD -LISTING SCREWS 

e'h)'IGIIIIgemen1Ne' 

BRONZESTRIP 
ASSEMBLY 

Fiere are the constructional details of a handy Morse key 10r those 
who wish to practise the code. _ 

MASTERING MORSE 
By the Editor, of PRACTICAL WIRELESS 

2nd EDITION 
This handbook, written with special regard for service 
requirements, will enable even the beginner rapidly 

to become proficient in sending and receiving. 
Of adz Booksellers, or b2, post 1/2 from GEORGE 11" NEWNES, LTD. (Book Dept.) Tower Haase, 

net 'Southampton Street. London, W:C.2. net,,:; 
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AND 

-the dependable 

BATTERIES 
FOR 

RADIO, CARS 

MOTOR CYCLES 

COMMERCIAL 

VEHICLES 

ETC. 

Sales Concessionaires: 

HOLSUN BATTERIES LIMITED 
137 Victoria Street, London, S.W.I 0.9 

LOOK AT THESE 
hooks ! 

RADIO SIMPLIFIED 
A.T.C. Cadets will be looking forward to this 
follow-on book by John Clarricoats-to be 
remembered for his " Radio Simply Explained." 
This time the author goes' farther and deals more 
fitly: with Modern radio practice. A masterpiece 
of compression elucidation and instruction. 
Members of the junior services will find it ideal. 
After all, the author should know what they want ; 

he is a well-known A.T.C,. Signals Officer 
4s. 6d. net. 

SHORT-WAVE RADIO 
By J. H. Reyner. A comprehensive, practical survey 
of modern developments in the use of short, ultra - 
short and micro -waves. It provides a great deal 
of valuable data concerning the practical methods 
of their use in radio and television transmission. 

10s. Bd. net. 

MODERN RADIO COMMUNICATION 
Also by Reyner. A particularly valuable introduc- 
tion for prospective recruits. for Signals branches 
of the Services. Deals with every point and 
explains fundamentals in the clearest possible 
manner. There is no more popular or successful 
book. 2 vols. 7s. 6d. net each. 

Parker Street, Kingsway 

PITMAN 

YES! BE PREPARED 
Times are difficult, but that 
is no reason why you should 
not be looking confidently 
forward to the future. Your 
future will be what you make 
it. Use your spare time to 
increase your earning power, 
then war or no war your 
future will 
be secure. 

EARNING POWER IS A SOUND INVESTMENT 

DO ANY OF THESE SUBJECTS INTEREST YOU ? 
Accountancy Examina- 

tions 
Advertising and Sales 

Management 
Agricultm'e 
A.M.I. Fire E. Examina- 

tions 
Applied Mechanics 
Army Certificates 
Auctioneers and Estate 

Agents 
Aviation Engineering 
Aviation Wireless 
Banking 
Blue Prints. 
Boilers 
Book-keeping, Account- 

ancy and Modern Busi- 
ness Methods 

B.Sc. (Eng.) 
Building, Architecture and 

Clerk of Works 
Builders' Quantities 
Cambridge Senior School 

Certificate 
Civil Engineering . 

Civil Service 
All Commercial Subjects 
Commercial Art 
Conunon Prelim. E 7.E.B. 
Concrete and Structural 

Engineering 
Draughtsmanship. All 

Branches 
Engineering. All branches, 

subjects and examina- 
tions 

General Education 
G.P.O. Eng..b)ept. 
Beating and Ventilating 
Industrial Chemistry 
Institute of Housing 
Insurance 
Jolunalism 
Languages 
Mathematics 
Matriculation 

Metallurgy 
Mining. Ali subjects 
Mining. Electrical Engin- 

eering 
Motor Engineering 
Motor Trade 
Municipal and 'County 

Engineers 
Naval Architecture 
Novel Writing 
Pattern Malting 
Play Writing 
Police, Special Course 
Preceptors, College of. 
Press Tool Work 
Production Engineering 
Pumps and Pumping 

Machinery 
Radio Communication 
Radio Service Engineering 
R.A.F. Special Courses 
Road Malting and Main- 

tenance 
Salesmanship, I.S.M.A. 
Sanitation 
School Attendance Otncer 
Secretarial Exams. 
Sheet Metal Work .. 

Shipbuilding 
Shorthand (Pitman's) 
Short -story -Writing 
Short-wave Radio 
Speaking in Public 
Structural Engineering 
Surveying 
Teachers of Handicrafts 
Telephony and Telegraphy 
Television 
Transport Inst. Exams. 
Viewers, Gaugers, Inspec- 

tors 
Weights and Measures 

Inspector 
Welding 
Wireless Telegraphy and 

Telephony 
Works Managers 

If you do not see 
any subject. 

r 
nFullparticulars 

abfreeuirernents 

. 

write to us on 

IF YOU ATTEND TO THIS NOW IT MAY MAKE A 
WONDERFUL DIFFERENCE TO YOUR FUTURE 

COUPON 
CUT THIS OUT 

To DEPT. 104, THE BENNETT COLLEGE, 
LTD., SHEFFIELD. 
Please send me (free of charge) 
Particulars of .....................:.... l (Cross out line 
Your private advice } which does 
about ................................. not apply.) 

BLRASE WRITE IN BLOCK LETTERS 
Name 

Address 
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An A 4ccwìi ulator charger 
Constructional Details of a 

Suitable for One to Six Two - 

volt Cells 

THE design of this imit provides for 
the charging of 2, 4, 6 or 12 volt 
accumulators at a maximum 

current of 11 amps., therefore, it is 
suitable for use with radio cells and 
trickle -charging car batteries. Under 
present conditions when so many cars 
are laid up, this is of definite value, as 
one is able to keep the battery in trim 
throughout the period. 

The circuit diagram is shown in 
Fig. r. The mains transformer is 
wound to give A.C. voltages of ro, x3, 
15 and zo volts, at 2 amps., and all 
the essential details are shown in the 
data panel, given below. 

For more complete details of the 
actual winding operations, readers are 
asked to refer to the article on" A Universal Filament 
Transformer" in the issue dated August, 1942, where 
the method of construction is equally applicable to this 
component. 

The L.T. rectifier employed is of the selenium type, 
made by Standard Telephones, Ltd., and is rated at 
12 volts, r amp. This seems to be a rather conservative 

The charger assembled 

Fig. - 1.-The complete circuit of the charger, showing he secondary voltages for 
accumulators of various voltages 

estimate, as the writer has found that even at 2 amps. 
over a long period, it functions quite satisfactorily 
without any undue heating up. The makers do not, 
however, advocate so much overload, therefore, the 
highest rate of charge for this instrument should not 
exceed 1} amps. 

When the construction of the original charger was 
contemplated the writer had on hand a cheap grade of 
moving -iron voltmeter reading o-8 volts. As it proved to 
be fairly accurate it was incorporated in order to facilitate 
some sort of check on the batteries before and after 
charging. It is connected across the output terminals, 
when required, by the rotary on -off switch in the bottom 
right-hand corner, readings being taken, in all cases 

MAINS TRANSFORMER DATA PANEL 

Primary 
2001250v. 

8 turns per volt=2,000 turns for 1250v., 
tapped at 1,840 for 230v. and 1,600 for 
200v. Gauge 30 S.W.G. enarn... 

Secondary 
10, 13, 15, 20 

volts 

8 turns per volt=160 turns for 20v., 
tapped at 120 for 15v., 104 for 13v., 80 
for 10v. Gauge 20 S.W.G. enam. 

Wattage 20v. x 2 amps. -=-40 (+25 per cent. losses)= 
50 watts .'. Core consists of 6 dozen 
pairs No'4 Stalloy stampings. 

and ready for operation. 

with the charger switched off, otherwise misleading 
indications will result. 

From the foregoing it will be realised that the voltmeter 
is by no means essential, but if one is available it will 
certainly prove most useful. 

In view of the fact that a variable charging rate is 
provided for, an ammeter is necessary, and an instrument 

reading up to 1.5 or 2 amps. is 
suitable, An ordinary moving -iron 
type of meter will be quite satis- 
factory for this purpose. 

In the original model a " Bulgin 
miniature meter" reading o -r amp, 
was utilised, and shunted by a 
resistance equal in value to the 
resistance of the 

- 
meter. By 

adopting this procedure t h e 
effective range of the meter is 
doubled. 

For the benefit of readers who wish 
to use a meter of lower value than 

- that required, the formula for meter_ 
shunts s: R of shunt-R of meter, where N is the N -- 
number of times the full scale reading is to be increased. 
A practical method of doing this would be to arrange 
for full scale deflection of the meter, and then, by trial 
and error, find the correct value of shunt by connecting 
a short length of resistance wire across its terminals. By 

- gradually shortening 
4 the wire, the reading 

may be adjusted to 
any point on the 
scale. Thus, half - 
scale deflection would 
double the effective 
range and a quarter - 
sale reading would 
increase the range 
by four. 

24 

Fig.2 (Top left).-The measurements 
of the parts required foi* the bobbin. 

(Bottom left).-The dimensions of the 
No. 4 Stalloy stampings used for 

the transformer. 
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Construction 
When the mains transformer has been completed the 

assembly of the charger may be commenced. 
The original measures rain. X Tin. x g -in. deep, but if 

the voltmeter and its switch-mentioned previously- 
are omitted, this size may be reduced considerably. A 
suggested panel layout for this requirement is shown in 
rig. 4, but whatever the size is, a panel and baseboard 
will be required. They can both be of wood, although 
ebonite is -preferable for the 'panel. 

Panel Layout 
The, layout of the parts is not at all critical, and a 

approximation may be secured from the illustration 
and back -of -panel diagram. Looking at the former 
the meter on the. left is the ammeter, below this 
is the variable resistance for adjustment of the 
charging rate. In the centre is the volt -meter and 
below it the-, main on-off switch-, with the volt- 
meter switch on its right. The remaining control 
is for. the adjustment of the charging voltage, and 
consists of four sockets, to either one of which is 
connected -a-' plug.- This -plug -is -joined- to a short 
length of flex which passes through a small hole 
in the panel anda:iredup as shown on the diagram; 
The sockets (reading from left to right) are for 
z, 4, 6 and 'rz volts respectively. 

The two terminals on the right of the instrument 
are the L.T. output for connection to the battery, 
whilst those on the left .are merely joined to the 
voltmeter and ammeter, respectively, for external 
application should they at any time be needed. 

After drilling the panel for the necessary components 
it should be fixed at its lower edge to the baseboard by 
four strews. Panel brackets may be used if desired, but 
if the baseboard is }in. thick or over the screw fixing 
alone will be quite rigid. 

The panel components should be mounted first, then 
only the transformer and rectifier remain to be screwed 
to the baseboard. It may be advisable to wire up some 
points on the panel before the transformer is mounted. 

The metal rectifier is quite small and a simple right- 
angle bracket fixed to one side of it will suffice for 
mounting. 

Note should be made of the two r amp. fuses inserted 
in the mains lead. These were incorporated on the 
transformer assembly, but a separate fuse holder and 
fuses can, of course, be screwed to the baseboard. 

The variable resistor calls for some comment. Its 
alue is 6 ohms, and one of the old type of filament 

résistors will serve the purpose admirably. It has to 
carry a fair current, however, so that one of the more 
robust types-with a porcelain body, for example- 
should be selected if possible. ' 

Back 

7" .L. 

Side 

Flex Lead 
anchored 
to panel 

/2' 

Top 

7, 

Side 

Fig.i3: The perforated zinc used for the cover should be marked out as 
shown here. 

The inclusion of a resistor is of the utmost'import- 
ance, and, if by any chance a variable one is not obtain- 
able, a fixed 'resistor of z ohms must be included in the 
circuit. 

Wiring should be carried out with thick wire, well 
insulated, and care must be taken to see that the rectifier 
is connected according to the diagram. Be sure, also, 
that the transformer secondary tappings go to the 
correct sockets on the panel. 

VlMeter 
Switch 

Making the Cover 
When the wiring of the unit has 

V/Meter A/Meter- pZ been completed it will become 
A+ necessary to provide some form 

of cover that will provide ample 
ventilation, and prevent the 
possibility of receiving shocks 
from the instrument. This was 
accomplished in the original unit 
by the use of perforated zinc. 

It is cut in one piece to a shape 
similar to that shown in Fig. 3, 
the back and sides being bent 0 Áa down at right angles to the top, 
and the joins soldered up. The 
cover, should be of such dimensions 
that it reaches down to the bottom 
edge of the . baseboard, thus a - -, - -- -- good fixing is afforded by passing 

Main 
On/Off 

Syi1çch 

Coin. 

cÓ 15 13 18v Maths rTransf , 

screws through the metal and intr 
the edges of the wood. The front 
piece of the cover marked X in 
Fig. 3, is bent down at right 
angles to the top. Into this angle 
fits a strip of wood of Mn. square 
section, and the length of the 

Black cover, and is held in place by one : Red or two brads. The next procedure 
is to drill four small holes along 
the top edge of the panel, tin. 
down. 

After " registering " these holes 
in the wood strip, screws are 
passed through the panel into it, 

A,C Mains and together with the bottom 
fixing, and the whole will then he 

The detailed wiring diagram of the charger, showing the location of the component parts, quite rigid. 

/amp 
Fuses 

200 25O V 

Rectifier 

B/ack-r- r 

(IGreen 

12 
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eta 

THE 
RADIO SERVICE MAN, 
DEALER AND OWNER 
The man who enrolls for an L C. S. Radio 
Course learns radio thoroughly, com- 
pletely. practically. When he earns his 
diploma, he wilt KNOW radio. We are 
not content merely to teach the prin- 
ciples of radio, we woe to show our 
students how to apply that training in 
practical, every -day, radio service.work. 
We train them to be successful! 

INTERNATIONAL CORRESPONDENCE SCHOOLS. 

Dept. 94, International Buiidisige, 
Kingeway, London, W.C.2. 

Please explain fully about your .instruction in the subject 
marked X. 

Complete Radio Engineering 
Radio Service Engineers 

Elementary Radio 
Television 

If you wish to pass a Radio examination, indicate it below. 
Institute of Radio Engineers 

P.M.G. Certificate for Wireless Operators 
Provisional Certificate in Radio Telephony and 

Telegraphy for Aircraft 
City and Guilds Telecommunications 

Name Aga 

Address 

(Use. penny stamp on unsealed envelope.) 
'Cs 

for QUALITY COMPONENTS 
& ACCESSORIES 
SPECIAL TERMS t, members of H.M. Forces and 

Civil Defence Services. 
Jar technical advice is at your service. 
See. also Disp!a.0 Advertisement page:455 

51-52 CHANCERY LANE. 
LONDON. W.'C.2,. Te%phnnsNßl9oRN4637. 

Operation 
Before switching on, the voltage selector plug must 

be adjusted for the voltage of the accumulator or accu- 
mulators being charged. If you have, say, six 2 -volt' 
cells, then all these may be charged at once by wiring 
them in series-on the rz-volt adjustment. The charging 
rate is then adjusted to the specified figure by the vari- 
able resistance. 

This would probably be r amp., if all the cells were of 
the 4o ampere -hour type. 

On the other hand, the rate may be dropped to z amp. 
for lower capacity batteries of the same voltage. Again, 
if you have, say, two 2 -volt 4o A.H. and two e -volt 
20 A.H. cells to charge, connect the two smaller ones in 
parallel, but in series with the larger cells. Ira this Way, 
they can be charged at 6 volts at the rate of the large 
batteries, whilst the small ones will still be receiving 
their correct lower charging current. A car battery 
should be charged at the highest rate, that is, II amps., 
for the circuit in question. Even under these conditions, 

8o 

4.-Dimensions and («Lout of the panel if the voltmeter s 
not used. 

it is only what is termed a' " trickle -charge," although 
over a period of about four or five days it could probably 
be rejuvenated to full capacity. 

Safety Resistance 
It is important to remember that a portion of the 

resistance element should always be left in circuit ; the 
control knobs should never be turned to the extreme 
clockwise position. Provided that the value of the 
resistance is as specified, this requirement is net, as at 
r amps. on the meter the knob has still abouta quarter 
of its travel to spare. 

Finally, if difficulty is experienced in obtaining the 
specified ammeter, do not forget that even a voltmeter 
may be pressed into service. A voltmeter consists of 
a milliammeter with a resistance in series with it. By 
removing the resistance, it may be treated as a :milliam- 
meter, and the shunt formula applied, as described 
earlier. 

ARE YOU ON "PIECE" WORK 
and Making a " Pile"? 

Your country urgently requires a huge pile of waste 
paper -100,000 tons. All those little biu and pieces 
count, and don't forget string, rope and rags are also 
vital necessities to the war effort. Do your bit 

by saving bits. 
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Practical Hints 
A Three -band S.W. Coil 

HERE is a dodge for making 'a 
three -band S.W. coil. Take a 

bakelite shaving soap case and stick 
six matchsticks equally round the 
outside. Wind over the matches 24 
turns of 22 S.W.G. d.c.c. wire. 
Anchor the ends under brass bolts at 

Match Sticks 

Bakelite 
Case I", fill _ 

Holes for 
Topping 
Points 

..e Grid 
Winding 

,, (r One bracket is âxed at one end of 

i " 
THAT DODGE OF YOURS! 

i 
the two wooden strips by screws. 

Every Reader of PRACTICAL WIRE- The other bracket can be adjusted to 
LESS " must have originated some little suit the length of the chassis `under 

1 dodge which would interest other readers. 
Why not pass it on to us? We pay 21-10-0 = test, by removing the butterfly -nuts, 
other item published on 
for the best hint submitted, and for every i and fitting their bolts in other holes this page we will 

t pay half -a -guinea. Tun that idea of yours in the_ two strips at the required dis- 
to account by sending it in to us addressed i tance from the fixed bracket. The 
to the Editor, "PRACTICAL WIRELESS," removable bracket is then placed George Newnes, Ltd., Tower House, South- $ amptoa Street, Strand, W.C.2. Put year hack on the bolts, _and the nuts 

1 
name and address on every item. Please 

I tightenedllp. .This stand is also use - note that every notion sent in must be b ful for " wiring -up." 
Ioriginal. 

Mark envelopes"" Practical Hints." I 
3 DO NOT enclose Queries with your lints. Dimensions can be judged to suit 
i i individual requirefnents arid the 
I SPECIAL NOTICE 2 materials at hand.-G. T. EDWARDS 

1 
All hints must be accompanied by the i (Halifax, Yorks). 

coupon cut from page iii of cover. 
A Wiring Hint 

the base and bring 
up through the 

Peactionholes. Make tap - 
Winding pings at the fourth 

and ninth turns, 
Zee f and space the wire 

diameter during 
winding 

Below the 
matches place the 
reaction winding 
Which consists of 
nine turns of the 
same wire, close 
wound. Both wind- 
ings are in the same 
-direction-anti- 
clockwise. 

f 

Method of making a S. W. coil. A countersunk 
hole in the centre 

of the base facilitates fixing.-G. H. WI-IALEN (Warring- 
ton). 

A Radio -chassis Cradle 
THE sketch below shows a simple chassis -holder 

which I recently devised. Radio or amplifier 
chassis often have to be placed upside down when 
repairs and tests are being made. But often this cannot 
be done without the possibility of damaging the valves 
or coils. With the aid of this chassis -holder, which is 
adjustable, these dangers can be avoided. 

The construction -can be followed from the sketch. 
The two supporting brackets can be made out of any 
fairly strong metal, which can be bent into shape. These 
are supported on two wooden strips. Before the metal 
strips are bent into shape pieces of rubber tubing are 
slipped over them, as shown. 

Ho/es for Adjusting 

A radió -chassis cradle of simple construction. 

NOW 
that components are so 

difficult to obtain, it is often 
necessary to connect two resistances in series to 
produce the required value. For example, two ro,000 
ohm resistances in : cries will give a value ` of 

area Sleeving 

Small Sleeving 

Soldered 
Joint 

Large Sleevïnp. 
slipped over 

Simple dodge for protecting soldered ioints: 

20,000 ohms. When doing this a neat finish to the joint 
can be obtained by using two sizes of insulating sleeving 
and sliding the larger piece along over the soldered. 
connection. The sketch clearly shows the method.- 
R. L. GRAPER (Chelmsford). 

An Efficient Coil Assembly 

THE percentage efficiency and 
degree of low loss of this 

coil former design are such that 
it is only superseded by air -spaced A 

wound coils. The following B 

material- is required for its con- 
struction (this, irrespective of the 
type of wire and type of coil re- 
quired) : Two test tubes, one to 
fit into the other with approxi- 
mately 'gin. air gap between the 
inner surface of " A" and the 
outer surface of " B " ; this mea- 
surement will vary according to 
the size of the particular coil, how 
wound, and the valve base to be 
used. Small. blobs .of sealing -wax 
are applied in the manner indi- 
cated to prevent the windings 
from slipping before " painting 
with " pure " afityl acetate. The 
4B.A. screw and nut, corks and 
S.G. valve .pap are taken from the 
junk -box.. 

Reference to the illustration will 
make apparent the method of 
assembly.-R. A. 'FENTON (Cam- A novel coil assembly, bridge). using test tubes, 

5OvALvt; CAP 

ST TUBE5 

,---T-BLOBS OF, 
S fAUNGWAR 

REACTION' 
iaeNSrAe4.e) 

IjRA 
SCREW 
£ NUT, 

vALVE 
BASE 
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A Refresher Course 
Mathematics 

By F. J. CAMM 
(Continued from page 399, August issue 

Interest and Discount-Indices 

11= 
Log (I+r) 

A=P (I+r)° 
A 

Discount and Present Value 
Discount represents the difference between the Amount 

and its present value. Expressed in another way, it is 
the interest on the present value for a given period. 

Banker's discount, or commercial discount is the 
interest charged on the amount of the debt, and it is 
hence greater than the true discount. 

The present value of a sum of money which is due 
at some future date is that amount of money which, 
plus its interest from the present moment to the time 
when the payment is due will equal the given amount. 

The present value of £500, for example, due r2 months 
hence at 5 per cent., is £475, because the interest amounts 
to £25. 

Let P =the Present value. 
Dr =Banker's discount. 
A =Amount of Debt.; 
r =Interest on £- for one year. 

as=Number of years. 
A=P(I+nr) 
A=D(1+nr) 

rar 

Compound Interest 
THE interest due at the end of each year is added to 

the principal in compound interest, and thus the 
principal increases from year to year as the 

interest is added. 

Let A=Amount. 
P=Principal. 
r=Interest on Lr per year, or stated period. 
Then : 

Log A -Log P 

D=A-P=A- A _ Anr 
r+nrI-i-rar 

A P_1+nr 
Dr=Anr 

n= Pr n-P 
Factors 

I have dealt in earlier articles with the elementary 
algebraic processes of addition, subtraction, multiplica- 
tion and division, and it is now necessary for the reader 
to acquire a knowledge of factors and indices. In any 
algebraic expression which is the product of two or 
more quantities, its factors are those quantities. 

The factors of x2+lox+21 are x+3 and x+7, because 
when multiplied together they produce that expression. 
The process of finding the factors of an expression is 
known as resolution, or the resolving of the expression 
into its factors. It is a process reverse to that of 
multiplication. Now in algebra there are many expres- 
sions, or identities, which occur frequently, and because 
their factors -may easily be recognised they must be 
memorised. When memorised, the factors of expressions 
having similar form may be extracted on sight and 
without calculation. Here they are:' 

in 

and Factors-Quadratic Equations 

(r) (a+b) (a+b), or (a+b)2=a2 +2ab+b2 
(2) (a-b) (a-b), or (a-b)z=a2-aab+b2 
(3) (a+b) (a-b)=42-b2 
P4) a3+b3=(a-Fb) (a2-ab+b2) 
(5) a3-b3-(a-,b) (a2-Fab+b2) 
(6) (a+b) 3=a3+3a2ó+3ab2+b3 
(7) (a-b)3=a3-3a2b-F3ab2-b3 

a3+b3+ ea- 3abc=(a+b+c) (a2+b2+c2-be-ca-ab)' 
If we meet the expression x2+2xy-j-y2, we know at 

once that the factors are (x-Fy) (x+y), from the 1st of 
the algebraic identities given above ; because these hold 
true no matter what letters are employed. 

From this 1st identity (a+b)2=a2-1-2ab+bs we deduce 
-the rule : The square of the sum of two numbers or quantities 

is equal to the sum of the squares of the quantities plus 
twice their product. 

- 

From the and identity (a-b)2 we deduce the ru -e : 
The square of the difference of two numbers or quantities 
is equal to the sum of the squares of the quantities minus 
twice their product. 

From the 3rd identity (a+b) (a-b) we deduce the 
rule : The product of the sum and the -difference of two 
numbers or quantities is equal to the difference of their . 

squares. 
-Suppose we encounter, during calculation, the expres- 

sion z52-z4`2. Remembering the rule for the 3rd 
identity, we write , - 

(25+24) 25-4)=49X1=49 
This, it will be agreed; can be solved mentally. once the 
rule is committed to memory. Without knowing the 
rule, some little time would be taken to work it out. 

Another example : 

2452-.0412. - 

= (.245+.o4r) (.245-o4r) 286-.204 
= .282 

Suppose we wish to know the factory of a4-54. Re- 
membering the 3rd identity, - 

a4-b4=(a2+b2) (a2-b2) 
We know from the 2nd identity that a2-b2= (a+b) (a- b); 
therefore the factors of 

a4-b4=(a2+b2) (a b) (a-b) 
Therefore, it can be said that an-b° can be divided by 

a+b when n is odd, and when n is an even number it can 
be divided by (a+b) and (a-b) ; and a.°+b° is divisible by 
a+b when n is odd. 

Now let us take the expression a2+13a+4o, the 
factors of which are a+8 and a+5. Here we see that : 

The first term is the product of a and a, or a2. 
The middle term is the product of the first term 

and- the sum of 8 and 5. 
The last term is the product of 8 and 5. 

From this, it is a fairly simple matter to find the 
factors of an expression. 

Example: Find the factors crf a2+8a+15, 
We know that the sum of the two numbers must 

be 8 and their product 15. 
Now 6 and 2, 7 and I, 5 and 3, 4- and 4 are pairs 

of numbers which total 8, but of these only one pair, 
5 and 3, will give a product of 15. So -the two figures 
required are 5 and 3 and the factors of a2+8a+15 
must be (a+5) and (a+3). - - 

Find the factors of x2+22x+Io5. 
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The sum of the figures must be 22 and their product 

res. Split 22 into pairs of numbers : 
, 

ss and I 

20 2 
3 
4 
5 
6 
7 
8 

13 ,, 9 
Is , Io 
II II 

Inspection shows that only one pair of numbers gives 
the product 105. and those are 7 and 15. Hence the 
factors of x2+22x+105 are (x+25) and (x+7). 

The factors may also be found by Substitution, that is, 
by substituting .a value for x to bring the quantity to 
zero. Take the expression x2 -15x+56. 

Inspection shows that two possible factors of 56 are -8 and --7,' which equal -15 when added together, 
and +56 when multiplied together. bo cheek this as,. 
sume x=8. 

Then 64-120+56=0. As x=8, 
so x-8 =o and therefore -8 must be á factor. 
Now try the other factor, 7. 

49-205+56=0, 
This value of x also satisfies the equation. As x in this 

case equals 7, then x -7=o, and so the factors of x2 - 
15x -{-56 must be (x-8) and (x-7). Prove by multi - 
plying them together: 

x-8 
x-7 
x2-$x 

-7x+56 

Examples x2-I5x+56 
Factorise the following: 

a2-a-54 
Answer : (x+6) (x-g). 

a2-zaa+S7 
Answer : (a- 3) (a- ro). 
What quantity must be added to x2-2xy to malee it 

divisible by x-y ? 

Answer : ±y2. 
x2- I ox+4%Y-Y2- 32Y+21 

Answer : (x -3+5y) (x -7-y) 
x2Y+5x7-4x+6Y-8. 

(xY+3Y-4) (x+2). 
ax2y+bx2y-+-3ay±3by-as-bs 
(x2Y+3Y-z) (a+b). 

I2x2-13xY+14Y2, 
(3x-731) (4x -2Y). 

Answer : 

Answer: 

Answer : 
Indices 

We have seen, in a previous article on logarithms, 
that the number which expresses the power of a number 
is termed the index. 

Hence in x2, y5, a4, a5y, xyy7, the indices are, respectively, 
2, 5, 4, 2 and 7, 

The rules regarding indices which have been given 
in connection with logarithms also apply in algebra. 
We have seen that, in multiplying two numbers, such 
as roe and ro3, we add the indices, and write Io5 as the 
product. It iseimportant to remember that we must, 
when multiplying, only add the indices of similar 
quantities. If we wish to multiply 73 by 52 we must 
not add the indices and write 75. Simple arithmetic 
would prove that to be wrong ; but if we need to multiply 
73 by 75, we may add the indices, and express the 
product as 78. 

The rule is : To multiply together different powers of 
the same quantity, add their indices, when the numbers are 
positive. 

Thus, x4xx3=(xxxxxxx) (xxxxx)=x4+3=x7. 
When one power is to be divided by another, the index 
of the divisor misst be subtracted from that of the dividend. 

Thus x5.-(xxxxxxxxx)-xa 
(xxx) 

s 
Therefore x5- s=x3 

When the indices 'are symbols, the plus sign must be 
placed between them when the different dowers of the 
same quantity are to be multiplied together, and the minus 
sign must be placed between them when they are to be 
subtracted. 

m 
Thus xm X xe would be written xm+n, and xx ewoud 

be written xm_n. 
When a power of a quantity is itself to be raised to a 

power, the indices must be multiplied together. Thus 
(x2)5=x2x5=x10 
Similarly e/x is written xi 

3, is written x1 
I 
------ is written x-f 

=is written x-á 
3l/x 

Fraetiona Indices 
The rules apply to fractional and negative indices. 

When multiplying a fractional power of a quantity by 
the fractional power of another quantity the indices are 
added, and similarly when dividing such fractional 
powers of quantities the indices are subtracted. 

Thus xs x xl=xs+l=x=, and xi X xi=xi+i xf ; 
adXxl=x1 and so on. 

Hence xI means the cube root of x 
xl means the square root of x 
xº means the cube root of y2 

also x=xx-}=x 
ad x} 

annd 
z1 

xf-i=xA=l 
and (x2)3=(x5)2 (both equal x5). 

It is most important that the rules of indices be learned, 
and the following examples should be worked out : 

xltxxf 
Answer : xa 

X'125 X x375 

Answer : x5, or xi, or ve - 
x5 

xl 

Answer : x43 
(x5)3 

xá 

Answerxlx . x133 

Answer : le -e1 
x4f 
x -i 

Answer: x2=r x 
xt 

Answers x-t, or z 
Notice that the sign of the index of the denominator 

is changed. Thus in the last example: 
x l r^1, or 

Fractions 
Algebraic tractions are treated in the same way as 

arithmetical fractions, but in algebra it is often more 
convenient to write out the factors of an expression in 
simplifying the fractions. Factorisation of algebraic 
expressions has already been dealt with. 

Remember that, as in arithmetic, when comparing, 
adding or subtracting fractions, they must have a 
common denominator, and the latter should for ease of 
working be as small as possible, 

Take, for example, Sad 4 
Multiply the numerator and denominator of ; by 5a, 
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obtainingaoa° now multiply the numerator and de- 

nominator ofIa by 4, obtaining,oa . The latter is thus 
a common denominator. 

Hence + = Sa + 4 
5a 4 2oa 20a 

_55+4 
2oa 

Examples : 

Simplify 
2_xJ ' 

a+ \ (4X-9 \z - 
Express this as a fraction in the usual way: 

I I 2..F 
2x 

.. 

4x-x4 
Now simplify by reducing to a common denominator : 

2x+2 
4x 

4x5-4 
x 

Here it will be seen that the numerator and denomina- 

tor of have been multiplied by sr to produce 
4z> 

and the numerator and denominator of 2x have been 

multiplied b -y 2 to produce 
4x As in arithmetic, the 

value of a fraction is not altered if numerator and 
denominator are both multiplied or divided by the same 
number-any convenient number. 

zx 
Thus, 

4x 
{ 

2 

4+ 
2 

x 
Now for the denominator portion. Here we write 45 as 

41 and multiply numerator and denominator by x, 

producing 4x2 ; so we now have 4x2- which is the 

same as 4x2-4. Next write the whole as an ordinary 

fraction : 

2x+2 x 

4x x 4xß-4 
Note here the application of the rule for division in 

fractions; which applies : Invert the divisor and multiply. 

It will be seen that 4x2-4 thus becomes . Apply - 
4x` -4 

ing the usual rules, the expression becomes: 
x(2x+2) 

6x(2x+2)(2x-2) 
I 

6(2x-2) 
Here it will be seen that x(2x-2) has cancelled out, 

leaving r for the numerator and 6(2x-2) as the de- 
nominator. 

In this example advantage has been taken of fac- 
orisation to effect cancellation of quantities common 
to numerator and denominator. - 

Highest Common Factor 
It is not always possible, however, to factorise, and we 

therefore, as in arithmetic, make use of the. Highest 
Common Factor (H.C.F.); which is tantamount, as in 
arithmetic, to finding the Greatest Common Multiple 

The highest common factor of two or more expressions 
is the highest expression which will divide without re- 
mainder into each of the expressions. 

Suppose we wish to .simplify 
ad+a3-1-2a-4 

a' -3cí2=4 
First we divide the denominator into the numerator 
thus: 

a" -F 3a2 -4)a4 -4-a-3+ 20, -4(a-2 
a4i-3a3-4 

-2a,3 -1-6a-4 
-2a3 -6a2-{-8 

6a2-{-6a-I2. 
This equals 6 (a2 -{-a-2) 

Now divide 03-F3a2-4 by a2 -1-a-2 

a2+a-2)a3-1-S52-4(ad-2 a3-1-0-sa 
2a2 -{-2a,-4 
2a2í -2a-4 

The Highest Common Factor is, as shown above, 
a2+a-2. 
Lowest Common Multiple 

We find the Lowest Common Multiple when we wish 
to compare, subtract, or add two fractions. Thelowest 
common multiple of the denominators of a fraction is 
the smallest expression into which each of the expres- 
sions will divide without a remainder. 

One method is to find the H.C.F. of the expressionsin 
the manner indicated above, divide one of the expressions 
by it, and then multiply the quotient by the other. 

In the above_example the H.C.F. of the two expres- 
sions has been found to be a2 +a - 

Divide this into the first expression: 
52 -í -a -2)a4-{-ä ;+ 2a -4(a2-í-2 

a4+ä3 -2a5 
2á2+2a-4 
2a2 -l -2a-4 

Therefore the L.C.M. of 53-{-352-4 is a2+2 (53+352-4). 
Quadratic Equations 

Factors, indices, H.C.F. L.C.M. and fractions are 
necessary for a proper understanding of-. methods of 
solving quadratic equations. Let us now return to them. - 

As we have seen, any equation in which the highest 
power of the unknown quantity i5 2, such as x2+y2, ii 
known as a quadratic equation. 

The well-known equation a2+2ab+b2 is a quadratic 
equation, and the solution of such equations is concerned 
with finding their root. A quadratic equation may con- 
tain the unknown in its first andsecond powers, or they 
may contain only the second power of the unknown. The' 
simplest quadratics to solve fall in -the latter class, and 
I shall deal with those first. Let us take a- simple 
example 

5x2=2o 

Then x2=20 
5 

=4 

Then x=+/4 - 

x==2 (plus or minus 2). 
It is important to remember the rule that all quadratie 

equations have two roots. - We have seen in an earlier 
article that when two pbsitirve quantities are multiplied 
together the product -is positive, and also that when 
two negative quantities are multiplied together - the 
result is also positive. When a negative -quantity is 
multiplied by a positive quantity the result is negative. 
Renee the rule: The two roots of a positive quadratic 
are positive or negative. 

A real value for a negative quantity cannot be found, 
and so such quantities are termed imaginary quantities, 
and when roots of quadratics reduce to, negative quan- 
tities they too are said to be imaginary and without 
practical meaning. 

The square root of any positive number'inust, therefore, 
be positive or negative, and although in ordinary 
arithmetic we express the square root of a -number as two 
positive quantities, they are really positive or negative. 

Solve: 

By cross 
x=%5 

3x 
ultiplication 352=75 

and x2=ry3 

x2=25 
x= 1/25 
x= +5 (Cont. on p. 452) - 
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LIIT, .ull(IIIL,lilil J% 
The "Fluxite Quins" at Work. 

Said 00, "I bet that's a top E.' 
'Course maybe it, only a `D." 

Growled EH, "Strike a Light! 
Why-that set needs FLUXITE, 

It sounds like a dead C' to me." 

See that FLUXITE is always 
by you-in the house-garage- 
workshop - wherever speedy 
soldering is needed. Used for 
30 years in government works 
and by leading engineers and 

manufacturers. Of Ironmongers 
-in tins, 4d., 8d., 114 and 218. 

Ask to see the FLUXITE 
SMALL -SPACE SOLDERING 
SET-compact but substantial 
-complete with full instruc- 
tions, 716. Write. for Free Book 
on the art of " soft " soldering 
and ask for Leaflet on CASE- 
HARDENING STEEL and 
TEMPERING TOOLS with 

FLUXITE. r--- ------ i 
To CYCLISTS I Your wheels will NOT 
keep round and true unless the spokes 

Iare tied with fine wire at the crossings 
I and SOLDERED. This makes a much I 

stronger wheel. It's simple-with 
--PLUXITE-bbutIIMPORTANT. 

THE FLUXITE GUN puts 
FLUXITE where you want it 
by a simple pressure. Price 

116, or filled, 216. 

FLUXITE LTD. (DEPT. W.P.), 
BERMONDSEY ST., S.E.I. 

FLUXITE 
SIMPLIFIES ALL SOLDERING 

COMMUNICATIONS DEPEND 

BULGIN FOR 
TRANSFORMERS 

THE largest and most extensive range of 
midget and ultra small intervalve 

(voltage) transformers in the world. Pro- 
vided with high-µ cores and carefully. 
proportioned windings of finest enamelled - 
copper wires. All joints welded ; mono- 
metallic from start to finish for long life 
under all conditions. 

ON SMALL 
PARTS... 

N countless instances 
quite intricate pieces 

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

All products from the 
House of Bulgin are pre- 
eminent for superior de- 
sign and workmanship, and 
every article bearing our 
Trade Mark has to pass 

exacting and exhaustive 
tests during the course of 
its production. 

We ask the kind indul_ 
gence of the public in 
delivery until peaceful 
conditions return. 

ALWAYS DEPEND ON 

BULGIN 
PEGI ST,E R E D TRADE a' -MARK` 

A. F. BULGIN &CO., LTD BY-PASS RD.,BARKING, ESSEX 
TEL. RIPPLEWAY 3474 (4 lines). 
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Solve : 5x2+ 125=o 
.'.5x2=-125 

- x2=-25 
x=± V-25 

This is an example of an imaginary quantity. 
Now, in quadratics of -the form ay2+by=r6 it is nearly 

always convenient to equate the quantity to zero as 
in the above example : 

ay24-by-16=o 
It is necessary to understand what is meant by a 

perfect square before we deal with the general methods 
and formuin for the solution of quadratics. For example 
the quantity a2+roa+25 is a perfect square because 
its roots are +a-{-5. Thus 

ß/a2-I-aoa+25= =(a-1-5) 
Also x/a2-8a+16 is a perfect square because the 

factors are -f-(a-4). 
From these two expressions we can deduce a rule. 

Let us take the first two tenne of each of the above 
expressions, 021 -roa and a2 -8a. It will be seen that 
to convert both to a perfect square 25 has been added 
to the first, and -i6 to the second. 

2 ( \2 
It is obvious that 25=t 2) , and a6=\2) . 

This, it will be seen, is in each case the square of 
the coefficient of a, and the rule is : To convert an 

expression such as x2-{ xy .into a perfect square- 1 )2 
\2 

raust be added to it. 
2 

Bence x2 -}-xy becomes a- perfect square, when' x 
4 

is added to it. 
So, in a general quadratic of the form ay24-byl-c.o, 

we must first make the coefficient of y equal to a by 
dividing throughout by a, and the equation 

a 
Transposing: 

y2+b - C a 
Now convert the left-hand side into a perfect square 

by adding the square of the coefficient' of y (applying 
the rule already given); and to preserve the equality of 
the equation add the same quantity also to the other 
side. 

The square of -1 the coefficient of y is (2 )2 and 

the equation becomes : 
2 

z 

Y l Y I 
( 
iza)2=-a-f-(i ) 
(( ¡¡ or y2-1- y-i-\za)2-1 á a 

(To be continued.) 

Radio Terms Defined 
Capacity or Capacitance 

etMOTHER component which is as vitally essential 
to a radio receiver and transmitter as an induc- 
tance is the condenser. Although a pure in- 

ductance has to possess very low self -capacity, it is 
necessary, in the case of tuned circuits, to use additional 
external capacity by employing condensers. 

A condenser can be defined as that which is able to 
receive and retain a charge of electricity or, in other 
words, electrostatic energy. - 

.The amount of energy which any one condenser will 
hold depends on the size and construction of the con- 
denser. 

A condenser consists of two or more metal plates, 
each of which is separated from its neighbour by some 
suitable insulating material or medium. This insulating 
medium is known as the dielectric, and it can be formed 
from such substances as mica, glass, bakeised paper or, 
as in the case of variable condensers, air, to mention 
only the most usual. - - 

By virtue of their construction, i.e., no direct electrical 
connection between the two plates or set of plates, no 
direct current will flow through a condenser, but if such 
is applied to the plates, then the component will become 
charged. 

The ability to receive and hold a charge in this manner 
is due to electrons and protons present in the conductors; 
the electron being the smallest possible quantity of 
negative electricity while the proton - is its positive 
counterpart. When electrons are in motion, it is stated 
that an electric current exists, or, conversely, an electric 
current is due to the flow of electrons. When a voltage 
is applied, therefore, to the condenser, one set of plates 
receives additional electrons, and the other becomes 
deficient. , The former will be in a negative state and 
the latter in a positive. 

If the dielectric and construction is perfect, the con- 
denser will hold i is charge until a path is provided between 
the plates. If a piece of wire is joined to the two 
points, the additional electrons on the negative plate 
will flow or surge along the wire to the positive -plate and 
constitute an electric current, as explained` above. 

The name condenser only appliesto the actual com- 
ponent. When one wishes to ipeak of the ability of a 
condenser to take a charge- it is usual -to refer to the 
capacity or capacitance. 

Dielectric Constants 
The capacity of a condenser depends on the nature 

of the dielectric, the number of plates in each set or 
section, the area of the plates and the distance between 
each plate. As the nature of the dielectric plays such 
an important part in the resultant capacity, a table 
has been prepared showing the relative values of the 
different materials to air, which is taken as the standard 
or unit. Such values are known as the dielectric constants - 

of the materials. 
The variable types are used whenever it is required 

- 

to tune the associated circuit by varying the capacity 
in or across the circuit. These are so designed that one 
set of plates is free to be rotated so that they interleave 
with the other set which is fixed. 

The shaping of the plates, or vanes, governs, the 
law which any particular condenser will follow as regards 
its variation in capacity with relation to the movement 
of the moving vanes. 

For circuits requiring a constant capacity, condensers 
having a fixed value are used. 

With these types, great care has to be taken in their 
construction to see that no variation can take place as 
regards the factors which control their capacity, other- 
wise, their value would vary over wide limits. 

It is usual for the makers to specify definite voltages 
for the safe working of different types, and on no account 
should these figures be ignored, as a breakdown in a 
condenser might result in serious harm to the associated 
components. 

Measurement of Capacity 
The unit of capacity is the farad. This,, however, is 

far too large for radio work, so this is divided into -a 
million parts and the term snicrofarad applied to the new 
units thus formed. For high -frequency work, micro- 
farads are often too large, so these are, in turn, divided 
by a million and we obtain the micro-microfarad. ' 

It has been explained that a condenser will not allow 
direct current to pass through it, but it must not be 
thought that the same law applies to alternating currents. 

With A.C. the plates will become alternatively charged 
positive and negative which, in effect, will be equivalent 
to the alternating current passing through the ' con. 
denser. Considerable use is made of this property in 
radio apparatus. 
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Comment, Chat and Criticism 

Post-war Broadcast Programmes 
Suggestions for Improving Wireless Musical Entertainment 

By Our Music Critic, MAURICE REEVE 

THERE, is little doubt that the B.B-C.'s post-war 
plans are well under way. The end of the war won't 
arrive finding it in doiibt or irresolution- concerning 

what it intends giving the public. We have already heard 
rumours of a radio city that is going up in place of Broad- 
casting House, and- we need not hesitate to prophesy 
that television will be the main inspiration in formulat- 
ing programmes. 

In spite of the fact that the highbrow and the low- 
brow bate each other and all their works, and that Mr. 
Brown, compelled to listen to a Brahms symphony from 
next door on a hot summer's afternoon, turned on 
"Swing those hips, baby," as loudly as it'could be blared 
out to drown the too cerebral efforts from over the wall ; 

the pre-war programmes were designed with much 
ingenuity and gave a large measure of satisfaction to 
many -listeners.. 

It was amazing, all things considered, how wide 
was the sphere of activity through which we were taken 
during a day's programmes. Considering that he must 
only belong to a small minority of the listening public, 
the highbrow music lover had little to complain of so 
far as total hours given to his art was concerned. 

Good Music 
A keen musician once said to me, " it is really appalling 

how little good music is broadcasted." I had studied 
the Radio Times rather carefully that week, so I 
was able to correct, and astonish him at the variety of 
classical music that had come Over just then. Sym- 
phonies, concerts, chamber works, songs, piano recitals, 
Bach's Chorals, all manner of famous and beautiful 
things were performed that week. Unfortunately they 
were, far the most part, given in tiny doses of fifteen 
or twenty minutes ; the symphonies, etc., were in 
splendid isolation, and I think I am correct in saying 
that the B.B.C. Symphony Concert from the -Queen's 
Hall on the Wednesday evening was ,the only thing of 
its kind. To make matters worse, the " snippet " 
progranmmes were given at the most impossible times- 
I- often broadcasted at 7.45 a.m. and 6.30 pan., and even 
my'musical soul rebelled at having to play the Moonlight 
Sonata before my eggs and bacon, so I am sure it must 
have been much worse for those listening and frying at 
the same time -that my friend, and I am sure many 
others, missed many of those plums that week. 

-Awkward Hours 
What the music loyer had given him with one hand 

was often taken back with the other. Often my own 
friends, after Making every effort to listen in to my 
broadcasts, with the personal element adding to their 
efforts, would have to admit it was impossible to do so 
owing to the " awkwardness of the hour." Whilst 
nothing can ever be perfect for anyone all the time, the 
music lover-for the most part a professional or business 
man or woman or a busy housewife, was frequently 
scurvily treated in this respect. 

The - twin programme is obviously. necessary for 
avoiding the worst exasperations of timing, and I 
suggest that a triple one is really"indispensable if as 
near complete satisfaction as is attainable is to be given. 
I also advocate the segregation of different types of 
entertainment on to the one programme, so as to avoid 
that other annoyance of constantly having to "change 
over " and " fiddle about " for the new wavelength. 
I see no reason why two or three consecutive hours of 
classical innsic, or of any other particular hind of enter- 
tainment, cannot be given in one dose. To those .whom 
it is a " dese," I would say,-" there is nothing in the world 
to stop you fiddling about and looking around for some- 

thing else you may prefer," but my highbrow listener 
cannot sit down to it at any other time and as to hire 
it is a banquet and not a " dose " of anything he must 
come first ! As the same line of thought would be 
applied to all and every taste, no one would be accused 
of favouritism. 

In this way a person could have a complete evening's 
music, drama, opera, music-hall, or what he would. 
The need for potted opera and special radio abbreviations 
of plays would disappear. A man could listen to 
" Hamlet " or half a dozen Beethoven quartets without 
being made to feel that he was being cursed by others. 
That admirable series the Foundations of Music " 
deserved many of the jests and much of the ridicule that 
was heaped upon it-there was no sense in, or reason 
for, having to listen to the last movement of one 
Beethoven sonata and the first two of another-as 
frequently happened-except the observance of. the 
fetish that they must not exceed twenty minutes ! 

Mechanical Reproduction 
Another point-mechanical reproduction should bt 

made of most of the programmes, and the third 
" station " could consist of the ,other two rearranged 
and shuffled, enabling one to hear certain items one day 
which they were unable to attend to when they were 
first given. This is being done now, to a limited extent. 
The cinemas do it by giving a popular film on a Sunday 
which was in the weekly bill a few weeks before. 

Another, and very important, point. Most people, 
and especially the better informed on any given subject, 
must be very tired of the way the B.B.C. insisted on 
" teaching its listeners through the medium of its 
announcers or the Radio Times. Certain famous 
works are broadcasted several times during a year, but 
to hear Beethoven's or Tchaikovsky's " Fifth " prefaced 
each time with such a comment as, " This symphony, 
the most popular of all the master wrote, was created 
at the height of his powers. Coming, as it did, hard 
on the heels of the Fourth, the Sixth quartet, the opera 
' So and So,' " etc. " B (or T ) was overflowing 
with creative genius, and this justly famous work is 
fairly packed with saute of his most beautiful melodies 
and original harmonies," etc. I suggest that the B.B.C. 
get all such comments off its chest at the first performance 
each year of all the great masterpieces. 
Broadcasting House 

I have no space left in which to discuss the possi- 
bilities of television in post-war broadcasting, but -will 
conclude with a few words on the temple from which 
our wireless entertainment will emanate in future. 
Broadcasting House is an unlovely and an unloved 
place. It was a sort of cross between the Regent Palace 
Hotel and a penitentiary for ladies and gentlemen. It 
took ages-many broadcasts-before one could get to 
feel at home" there, which probably accounted for 
many of the spiritless performances given from there. 
Also, it seemed to have been designed on very unbusines,s- 
like lines, and I should imagine it was a very " difficult 
and " tiring" place for those who had to u-ork long hours. 

The Broadcasting House of the future should comiste 
of many buildings. I see no reason why offices, control 
rooms, concert and music-halls, .theatre, church- 
almost everything, in fact, should be centralised 'under 
one roof and, as it were, between four walls. Aim the 
departments above mentioned need their own special 
atmosphere and intimate associations if the best perform- 
ances are to be given in any branch of art. And no wonder 
we didn't always hear that ` best "- when soloists had to 
perform in the church and actors in the Music-hall 
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0 Impressions 
Review of the Latest 

SERGE KOUSSEVITZKY and the Boston Symphony 
Orchestra give a wonderful performance of Mozart's 

Symphony No, 29 in A major, K. 201, on H.M.V. 
DB5957 and 5958. It is in four parts. The first is con- 
cerned with the first movement-allegro moderato- 
which is a merry tame into which is introduced a second 
subject in march rhythm. The first part of the second 
movement-andante-is on the reverse side, and it is -in my opinion-one of the finest parts of the symphony. 
It is a most graceful movement-rich in beautiful work 
for the strings. Part two, DB5938, completes the 
second movement and continues with the third, minuetto 
and trio. 

The Preludes to Act i and Act 3 of La Traviata, by 
Verdi, are recorded on H.M.V. DB5956-double-sided 
-by the N.B.C. Orchestra, conducted by that great 
maestro Arturo Toscanini. The recordings are distinctly 
outstanding-not solely because of the features already 
mentioned-but by virtue 'of the wonderful recording 
balance of the N.B.C. Orchestra, which was-in fact- 
specially established for Toscanini by the National 
Broadcasting Company of America. The individual 
instruments are beautifully defined. 

At any time a beautiful player, Moiseiwitsch rises to 
great heights in his masterly performance of Beethoven's 
Sonata No. 21 in C Major (Waldstein}, Op. 53. There are 
three records, H.M.V. C3289 to 91 ; 'five sides are 
occupied .by the Sonata, and the sixth records Rondo 
itt C, Op. 5r, No. r. 

The first recording by the popular screen comics, 
Bud Abbot and Lou Costello-with The Sportsmen 
Quartet-is entitled, " Laugh, Laugh, Laugh," and it is 
*e highlight of the latest releases in the variety section. 
It is in two parts on record H.11f.V. BDroo9. 

Froto the Dance Section, I have selected one of Joe 
Loss's latest, " Moonlight Cocktail", and " You Again," 
H.M.V. BD5748: 

Parlophone 
" THAT'S a promise to you" and " I'll just close my 

1 eyes," are the two numbers-both in fox-trot 
time-which Billy Thorburn, H. Robinson Cleaver and 
Don Adams as the vocalist, offer on Parlophone F9116. 

Joe Daniels and his Hot Shots in Drumnasticks, has 
selected " Time on My Hands " and " Down Beat," for 
his contributions this month. Parlophone F19r5. 

Geraldo and his Orchestra give a fine performance of 
that fascinating tune. " Blues in the night," which is 
featured in the film of the same name. On the other 
side of the disc is " Moonlight Cocktail," and Geraldo 
presents it in a style which makes most enjoyable 
listening. Parlophone FIgr4: 

Tin Pan Alley Medley No. 46 consists of a selection of 
the latest popular hits, which Ivor Moreton and Dave 
Kaye-ean two pianos -weave into ä skilfully arranged 
medley on Park/phone Fr9z8 .- 
Columbia - 

COLUMBIA have released two fine recordings by 
Louis Kentner playing Polonaise in A Major 

and Etude, in C Minor, Op. ro, No. r2, by Chopin. 
These are on- Columbia DX1o83; and deserve every 
recommendation. 

" The Marriage of Figaro," Mozart, provides excellent. 
material for that talented soprano, Joan Hanunond, 
who, accompanied by The Halle Orchestra, gives 'a 
beautiful rendering of the ( Récit).:: "Still Susanna 
Delays" and (Aria): "Whither Vanished." These 
occupy both "sides of .Columbia DX1o82.. 

The Regimental Band of I ,M Grenadier Guards 10,237 Joe -+Petersen gives a vocal rendering of " Where 
have recorded "Ballet Busse "-(N-o 2) Valse Lent» the Bluejsells and the Heather Grow Together," and 
and "'Ballet Reese" (1 0 :5)-.,Marüfre lflI$se- btI.0 tn, Somebody -else is Taking My Place." He is accom- 
on Columbia DB2078. These are two fine recordings. pamed by James Bell at the Wurlïtzer Organ. 

o t the Wax 
Gramophone 'Records - 

Isobel.Baillie, on Columbia DB 2080, sings in a delight- 
ful manner the famous traditional ballad "Commn' Tbro 
the Rye " and " Think of Me." 

Turner Layton, at the piano,sings "I'll Just Close My 
Eyes" and "Somebody Else's Children," on Columbia 
FB2807. 

Two piano solosby Carroll Gibbons, " Smoke Gets 
in Your Eyes " and " The Way You Look To -night," 
are on Columba FB28o4, which I recommend. - 

Victor Silvester's Strings for Dancinw offer ` Morgen- 
blatter',', J. Strauss, arr. Silvester, and " Waltzing in 
the Ballroom," which introduces Bal Masque ; Thoughts ; 
Valse Vienna and Valse Septembre, 'Columbia FB28ö5. 
For those who like it " hot," Nat Gonella and his Geor- 
gians serve up " He Stole My Heart Away," and " Who'll 
Buy a Rose from Margareeta ? " with Nat taking the 
vocals. The record is Columbia FB2800. 

Deem 
IN the Decca releases, I find two more notable piano- 

forte records. The first I tried is a particularly good. 
recording of an equally good performance of Schubert's 
Sonata in A Minor, Op. 164-allegro ma non troppo-by 
Kathleen Long. It is on both sides of Decca Kr067. - 

Moura Lympany-with such exquisite expression and 
technique -'--records three more of the Rachmanihoff 
24 Preludes on Deere Kro28. She has selected No. 14, - 
in E Major, Op. 32, No. 3 ; No: z8 in F Major, Op.' 32, 
No. 7, and No.13 in B Flat Minor, Op. 32, No. 2. 

Those which I have extracted from the ro in. F series 
are chiefly in the Dance section, but there are two 
exceptions, one of which is the Bournemouth Municipal 
Orchestra, playing that rather fine piece, the " Dance 
of the Hours" from, La Gioconda. It is recorded on 
both sides of Decca F8150. 

The other record is by that popular artiste Adelaide 
. Hall, who makes a splendid recording of " Song of the 
Islands," and " The Pagan Love Song," Her vocal 
performance is enhanced by the accompaniment by 
Ronald Peachy and his Royal Hawaiians. Decca F8o58. 

Mantovani and his Orchestra, on Decca F8245, put up 
a fine show with "Spanish Cocktail," a medley Of 
Spanish numbers, an da rumba serenade `' Siesta:" 

"Strange as it May Seem," -vocal. by Anne. Shelton, 
and " This Love of Mine," are the -two numbers recorded 
by Ambrose and his Orchestra, Deere F8í56. Hatchett's 
Swírígtette offer-" Watch - the Birdie," and " I Said 
No," on Decca F814o. " Somebody is Taking My Place,", 
and " You Again," are playèd by ,Oscar Rabin and his - 
Band on Decca F8 r44,while Bob Crosby and his Orchestra, 
on Decca F8158 give, " A Zoe -I Suit " and Don't' Sit 
Under the Apple Tree 

Brunsw ek . 

THE single record I have to mention from the Bruns - 
la wick list is- one which gives two recordings by the 

ever -popular Deanna Durbin. She.. has selected two. 
well-known numbers,. " Love's Old Sweet Song," and 
" When the Roses' Bloom Again," which she sings well. 
Brunswick 03334B 

Rex_ - - 

THE Band of H.M. Irish Guards have recorded two 
fine Marches on ReX 10,134. They are entitled 

" With Sword and Lance," a splendid martial air, and 
By Land. and Sea," which is a ceremonial march. 
Billy, Cotton and His Band play Moonlight Cock- 

tail" and " This -Love of Mine," on Rex 10,135. On -Rex 
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ELECTRADIX BARGAINS 
FULTOGRAPII. Spare parts,.new. Chart. 
Drum and Clips, 56. Magnetic Clutch, 
6 -volt, complete, 25/-. 9 in. Traverse Shaft, 
4 in. threaded 120 to inch, with bearings, 
1216. Stylus, with carriage reds and 
brackets, 7/6. 5 -pin plugs. with panel 
socket and cords, midget type. 4/6 pair. 
14 -way Plug and Socket, with cord, 7/6. 
4 in. Aluminium Panel, drilled 13 in. s 
61 in., 3/-, Bakelite ditto, 71 in. x 6; in., 2'3. 
AMPLIFIERS. Portable Mark IV, 3 -valve 
Battery Amplifiers, ex W,D. 9 in, x 9 in. x 

.61 in. double doors, mahogany -covered, 
metal -bound case and handle. Fitted 4 
transformers, 5 -tap switch rheostat, ter- 
minals and sockets, etc. Suitable for con- 
version for test set, mike amplifier. oscil- 
lator. etc., unused, 45/-. -. 
DYNAMOS. Wind drive am; 'Lucas-. 
Rotas, 6/12 volts, 81 amps., D.C., 3rd brush 
size, 8 in, by 41 in., U lb. cost Ell), unused, 
15/-. postage 21-. G.E.C. Double -current 
Dynamos, 6 volts and 600 volts, ball -bearing, 
17 lb_ as new, 95f-. Carr. 2/6 extra, Charging 
Dynamos, 30 volts 15 amps.. £5 151- A.C./ 
D.C. Motor Gen. Chargers. State wants. 
PUMPS. Stuart motor pumps, centrifugal, 
C.D. Shelter. 12 volts D.C. or 2'30 volts A.C. 
in. . stock. - Twin -piston pumps with or 
without motors. for suds or water. 
D.C. MOTOR GENERATORS. 100 volts 
to 17 volts, Ramps., £4 7/8. Ditto, 220 volts 
to 16 volts, 5 amps., £5 8.'-- 
VALVES. " Weco " Triode general purpose, 
1 volt midgets, 4 -pin, 3/6. 6 volt Power 
Triodes, 4/6, Neon Lamps, 230 volt letters, 
SOLO VARIABLE A I R 

. CONDENSERS for : Wave - 
meters and Single Circuit 
Tuning, logarithmic blades 
.0005 mfd., now. Type F., 

:boxed, 316 
CONDENSERS, Fixed. 2 

mfd. G.P.O. for - smoothing, 
2/8. R.T. Mica Fixed Con- 
densers. 1-4 mfd.. 4,010 volts, 
10/-. Large 1 mfd., 2,000 volts, 
10/6. 1 mid., 6,000 volts. oil - 
filled BI condensers. 35/-.t-.. -2 mid.. 4,000 
volts, eased. 45.-. 
INSULATORS. All shapes and sizes from 
aerial egg or shell at 2d to big Navy 6' type. 
Cleats and pedestal insulators.. No list 
ready. Pibase specify wants. 
8 -WAY Lucas -Rotaa; Switch Boxes. 8 
levers and fuses for charging, etc., 3.6. 
6 -way Push Button, R.A.F. switches, 20. 
METER MOVEMENTS, small type, low 
current. Few only. 8'6. Standard 6 -in. 
ditto. 7/6. 
RAND MAGNLTOS, A.C. output. useful 
tester, 10/6. 
OZONIZERS. 2,30 v., A.C.. tor sweet air, 251-. 
MORSE KEYS. Type B.1, 51, Type M., 
6/6. Type R, " Speed Key " : a first-class 
British -made Key of American design. 
New, S'6 each. Type P.F., 916. Type IV, 
1216. Special Fuller Service Key, few 
only. 17/6. 
MORSE RECORDERS. Spring drive 
G.P.O. Inter Morse Recorders. Standard 
6 -volt type, £12. Morse Trainer Recorders, 
direct acting with key, £3 10'-. 
THE CAMBRIDGE 'I'OWNSEND BUZ - 
BER, is the highest note and smallest 
Buzzer made, used 
by Government on 
wave -meters, and 
has ample platinum 
contacts. Ideal for 
key work. 10/-. 

Other Buzzers - 
Practice, bakelite - 
cased, 2,- and 3/6. Square brass -cased 
Buzzer. 4/6. Heavy type bakeüte eased. 
516.- Few D111 Buzzers, multi windings, no - 

.contacts, 5/6. 
DICTAPHONE SOUND AMPLIFIERS 
and horn for loud use with buzzers, 7/6. 
MICROP.HONES.- Armoured type, metal 
clad, for heavy duty,5/-. G.P.O. sensitive 

-Mitten type. 2/6. tudio mikes, £3.. Mike 
' Transformers, 4/8 to 15/-. 
P.M. SPEAKERS for home repair of cones, 

'shortly available. 61 in. and 55 in: diem. 
.HOME GUARD. Field telephone cable, 
single or twin in I mile reels. - Ceiling 

'Roses, porcelain. with 2 scruit " couplers 
for conneat boxes, 6/6 doz. Old bayonets: - 

make 2 daggers. 3.-6. Relaya and Drop 
Indicators, Portable Field Telephones, etc. 
Please add upstage for ail mail orders. Send 
stamped envelope for replies to --all enquiries. 

7ï4i- LfSS 

Special list. 
OF RADIO COMPONENTS 

S.W. VARIABLE CONDENSERS 
Cyldon Midget 20 mmf., ceramic end 316 
Eddystone microdenser 18,mmf. 4/6. 

40 mint. 5/-, 60 mmf. 5/6, 100 mmf. 
519, 16 mmf. 

Wavemaster 250 mmf 15e mmf. and 
3/6 100 mmf. 

Eddystone midget air trimmer con- 
denser 5.55 mmf:. ... 5/ - 

Slow motion drive condenser .00135 
aluminium vanes, heavy type -816 

FIXED CONDENSERS AND TRIMMERS 
Ceramic trimtners,compression type, 

250 m.nf., 450 mini. and 750 mmf. ... Ih 
U.I.C. trimmers and fixed con- 

densers, all values in stock. 
Aerovox 4C refd. 200 -volt condensers 

for midget receiver .. 616 
Aerovox 30 mid.+32 mfd. 175 -volts 

condenser for midget receiver ... 616 
el mfd.1000-volt condenser at ... 61- 

INTERVALVE TRANSFORMERS . 

I.F. 465 ko/e. square can type .., ,.. 
I.F. 485 kc/s small cylindrical 
Low frequency small shrouded 8/I 

ratio 3/6. Heavier type 
Small Ericsson L.F. transformers 

ELWTRADIX RADIOS, 
19, Broughton Street, 

' town Road, London, S. W.8 e Teleptrdne:'d"acau/ay 2:59: -sue 

7'- 

61- 
4//- 

5!-,a 

31 

LOUDSPEAKERS 
Philips 81" P.M. 3.5 ohms 1716. High 

flux model 201 Goodman 8' 15/-. 
Speaker transformers ... 4/9 

MISCELLANEOUS ITEMS 
Push -back insulated flex (single) 

doz. yds. 
Resistance cord for A.C./D.C. re. 

ceivers 100 ohms per ft. per ft. 
Flexible couplers for. t shaft, rubber 

insulation ... .. each' 
80 -ohm concentric cable er eau.) 

maxiinum length 150ft. ...per ft; 
Magic eye adaptor kit with instruc- 

tions 6/6. 6G5 valve for same . 

Highest quality distoflex 11mm. 
(yellow only) .. .. ...per ft. 

Black bakelite boxes, screw -112 lid, 
sub -platform 4' x 5" 3/6. 3l" x 

11- 

21- 

4d. 

Sd. 

1L- 
3d. 

2/6 

VALVE -HOLDERS 
American Octal chassis mounting 

4d. (Paxolin) 
Ceramic (amphenol)5-p1ì1ß-- 
Ceramic 4- and 5 -pin (lemon), British 11- 
Side- contact valve -holder for E 

serles valves ... ... ... ... 8d 

POTENTIOMETERS 
Most value%from stock 4/6. Midget 
Ceatralaa 

Wearite midget- coils. R.F. aerial 
oscillator B.F.O. 7 to 2.000 metres 
all in. stock. 

Additional charge of Il- for postage and 
packing on orders below 10í- 

WEBB'S RADIO, 14 Soba StOxtord St., 
London, W,1 Telephone :,Gerrard 2089 

Open 9 a.m. to 5 p.m. Sots., 9a.m. 
- to 12 noon 

516 
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S.M. DRIVE,; 2 -speed,: 4 -waveband (3 
short and medium). Complets with 
dial and 51n. square chromium -plated 
escutcheon. 'Price 5/11. 
MAINS TRANSFORMERS, 350-0- 
350v: 80-100 rrm.a.; 4v. 4a.; 4v. sa., 
input 200-250v. A.C., £1 ; Philips 
300-0-300v. 80 m.e., 0.3v. 3a., 4v. la., 
input 110-240v. A.C., 1716. 
SCREENED COILS. Medium. and 
Short -Wave Band (12-17 metres), 2/6 ; 

Long and Short -Wave Band (l0-50 
metres), 2/6. Both types fitted with 
two ceramic trimmers. Circuit free. 
BANDPASS COILS, 1/3 each. 
MAINS H.F. CHOKES, for interference 
suppression, 2/6. 
S.W. CHOKE, 2/- ; short-wave double - 
wound filament -choke, 
TAPPED MAINS.DROPPIíNS REßIST- 
ANCES,, approx.,800 ohms, standard 
for Pye, Lisseu, etc., .2 atop., 3/6 ; 

Replacement for line cord resistances, 
0110 ohm, 6/- ; 750 ohm, 416 ; 31/0 ohm, 
4/3 801 Ferguson, .4 amp., 6/6'; 802 
Ferguson, .4 amp., 6/6 :',,Vider, .3 
ammp., 4/6 ; Ferranti, .3 amp., 4/6 ; 

Belmont, .3 amp., 4/6. 

SPECIAL+ 
Complete kit of parts for building 
3 -valve battery receiver, S.G..D.ET. 
OUTPUT. - Includes valves, chassis 
(size overall with components mounted, 
12,'íu. x Sin. x Plin.) P.M. Speaker, 
all components, wiring, etc. with 

circuit. Price £4 12e. 6d. carriage 
paid, less batteries and cabinet. (Regret 

no cabinets. available.) 

RESISTORS, different values, ;-watt 
3d., //-watt 4d., /-watt 6d., 1 -watt -8d. 
B.I. TUBULAR CONDENSERS, P.1, 
11.0501, 0.000 2, 0.0003, (3.0005, 0.005, 
5d. ; 0.01, 0.05, 8d. 
Y.C.C. TUBULAR CONDENSERS, 
0.00015, 5d. ; 0.01, 0.05, 0.1, 8d. ; 

0.25, 1/3; 0.5, 2/-: -T.C.C. tubular 
electrolytics, 25 mfd. 25v., 2/-; 50 
mfd. 25v., 2/- ; 25 mfd., 50v., 2'- ; 50 
mfd. 12v., 1/8. 
MICA CONDENSERS, 30 m.mfd. and 
0.0005 and 0.0001, wire ended, 8d- ; 

assorted mica condensers,' tag or 
terminal type, 1/-. 
MANSBRIDOE TYPE PAPER CON- 
DENSERS, various -Makes sud values 
from 9d. to 31-. 
VALVE HOLDERS, English ehassls 
type, 4 -pin.. 4d.:5,pin and 7 -pin, 6d. ; 

English Octal, 6d. ; American U.X. 
type, 4-, 5-, 0., and 7 -pin, and Inter- 
national Octal, 6d. 
OCTAL CABLE PLUG3 AND 
SOCKETS, 1/6 complete. 
CELLULOID DIALS, -assorted, t'rotn 
64. each. 8leeving, red, hlaék, yellow, 
blue; brown, good quality, 4_d. per 
yard length ; Screened Cable, single, 
1/6 per yard ; twin,. 1/9 per yard. . 

HOURS : 0-6 p.m., Saturdays 1 pan. ; 

C.O.B. orders accepted ; prices 
subject to alteration without -notice ; 

special terms to members of H.M. 
Purees and Civil Defence workers ; 

licence to export to Nortlscrts Ireland 
and Irish Free State ; please add 
postage for enquiries and snail orders. 

-: 5i.52:ÇHANCERYz LANE.'."r 
T:ORD'ON. W G.2:Tefep!ri'ne.H01BÖRNoi31 
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Replies to 
Dry Battery for -'Filament Supply 

"I am going to build a one-valver for' ocal station listening, 
and I do not wish to use an accumulator. With a 3 -volt dry battery 

.for lighting the filament what value resistance shóuld I use and 
how should this be wired up ? "-L. G. (Woking). 
IT is assumed that the valve will be of the 2 -volt general- 

purpose type, having a.1 filament, The voltage to be dropped 
is therefore 3-2, which equals 1 volt. The current is limited by 
the filament to .1 amp., and therefore the series resistance 
required to deliver 2 volts will be 1 volt divided by .1 amp., or 
10 ohms. 

H.F. Choke Windings 
" Can you explain whether there is any advantage to be gained 

by making the H.F. choke in several parts ? I notice that the 
commercial article has a sort of slotted former and yet it is not 
tapped at the various sections. What is the point of this ? "-- 
S. W. (Watford). 
THE object of an H.F. choke is, as its name implies, to choke . back ,the high frequencies, and for this purpose inductance 
only is required. The smallest capacity will by-pass the high 
frequencies and, therefore, an efficient choke would consist of 
an inductance only. Commercially, it is not practicable to 
wind a choke of this nature, but the distributed capacity can be 
kept at a very low salue by adopting the sectional winding. 

-Cutting Down the Bass 
"I have built a splendid A.C. receiver, but it gives rather too 

much bass for my liking. I believe it is actually due to the loud 
speaker, as the values in the circuit are quite standard, and one 
of the L.F. stages is fed with the transformer. What is the simplest 
way of reducing the bass notes-if possible, with some sort of 
adjustable reducer ? "-C. H. T. (Hounslow). 

ATONE control may be fitted in your loudspeaker circuit if 
this is used with an output -filter circuit. Yon need a large- 

capacity condenser, say, 25 or ,5 mfd., and a variable re- 
sistance of 13,000 ohms. The latter should be connected across 
the condenser and the two should then be inserted in series with 
one loudspeaker lead. Adjustment of the resistance value will 
vary the degree of low -note response, and, obviously, when the 
resistance is short-circuited it will short-circuit the condenser 
and the normal response of the receiver will be obtained. 

e Parallel -fed Transformer 
" Would you be kind enough to show me how I may be able to 

change an ordinary L.F. transformer to a parallel -fed transformer 
coupling unit, and let me know what resistances I must use for 
same ? "-P. J. (Wigan). 

Tparallel-fed arrangement is simply the addition of a 
resistance and condenser, and the three components may 

be mounted on a small ebonite panel or the resistance and 
condenser may be mounted direct on the transformer. The con- 
nections are as follows Anode of the valve to one side of 
resistance and one terminal on the fixed condenser. Other 
terminal of resistance to H.T. positive (or decoupling com- 
ponents), and other terminal on condenser to terminal P on 
transformer. Terminal H.T. on transformer is joined to earth, 
whilst terminal G is joined to the grid of the next valve, and 
the G.B. terminal is, as usual, joined to the grid -bias battery. 
It is, however, possible to modify the ratio of the transformer by 
various combinations of the four connections, and this has been 
explained on several occasions in our pages. 

Reaction Problems 
" In examining various commercial coils I notice various methods 

of winding the reaction coil. Is there any rule which should he 
followed ? Furthermore, the condenser used to control reaction 
seems to vary from ,0001 to .0005, and may be differential or 
ordinary. As a beginner I am somewhat confused and should 
like to know the ins and outs of this business."-Ii. P. (Bristol). 

ALL that is required in a reaction circuit is that a coil shall 
be ,inductively coupled to the grid coil and the degree of 

H.F.feed-back controlled by a condenser. Obviously, therefore, 
the size of the coil, its position in relation to the grid winding, 
and the capacity of the condenser will all be inter -related lind 
insist generally be found by trial and error. The differential 
condenser, having two sets of fixed vanes, allows an anode by-pass 
circuit to be used and controlled by the setting of the reaction 
condenser.'- - - 

ueries 
RULES 

We wish to draw the reader's attention to the fact that the Queries 
Service is intended only for the ,solution of problems or difficulties 
arising from the construction of receivers described in our pages, from 
articles appearing in our pages, or on general wireless matters. We regret that we cannot, for obvious reasons 

(1) Supply circuit diagrams of eömplete multi -valve receivers. 
(2) Suggest alterations or modifications of receivers described in 

our contemporaries. 
(9) Suggest alterations or modifications to commercial receivers. 
(4) Answer queries over the telephone. 
(5) Grant interviews to querists. - 

A stamped, addressed envelope must be enclosed for the reply. All sketches and drawings which are sent to us should bear the name and address of the sender. 
Requests for Blueprints must not be enclosed with queries, as they. 

are dealt with by a separate department. 

Send your queries to the Editor, PRACTICAL WIRELESS, George 
Ninnies, Ltd., Rower Home, Southampton Street, Strand. London, W.C.E. 

The coupon on page iii of cover mast be enclosed with every query. 

Pick-np Connection 
"I have a four -valve A.C. mains receiver which gives 

exceptionally good `quality of reproduction on radio, but when I 
connect a pick-up between the grid and the cathode of the de- 
tector.valve I cannot get faithful reproduction of gramophone 
records."-P. R. (Harrogate). 

As you have connected the pick-up lead to the cathode of the 
detector valve, this valve is not biased, - and therefore 

it cannot function very satisfactorily as an amplifier. The pick-up 
leads should be connected between the grid of the valve and the 
earth line of the set, and a bias resistance should be connected 
between the earth line and the valve cathode. The value of 
this resistance should be chosen in accordance with the, valve 
manufacturer's instructions, and it is advisable to connect a 
condenser having a capacity of approximately 1 mid. across it. 
Biasing will not be necessary for rectification, however, and 
therefore the leak grid should be joined between the grid and 
the cathode. 

Removing Hum 
" With further reference to your letter, I. have not tried the 

centre -tapped resistaneé across the heater terminals. Could you 
give me some idea of the values to use and outline the principle ? 
Is the centre tap connected to earth ? The L.T. windingd on the 
mains transformer are already centre -tapped and earthed."- 
W. S.( Chelsea). 
THE usual value for the resistance is 30 or 50 ohms. Although 
1 the actual L.T. winding is centre -tapped, it is possible that 

this centre point is unbalanced by the actual heater circuit wiring, 
and thus it is often found advisable to remove the connection 
between this point and earth and to fit a small potentiometer 
of the above value direct to the heater terminals on the valve - 
holder in The receiver. The arm of this potentiometer is then 
joined to earth, and it may thus be moved about until an exact 
electrical balance is found and the hum removed. It will not, 
of course, remove hum due to other causes, but it is one of the 
first precautions to take when hum difficulties are encountered, 

A Speaker Problem 
"I am contemplating constructing a receiver which specifies a 

2,500 -ohm field. I should like to use my speaker, which has a 
2,000 -ohm field. Could you please inform me what adjustments 
are necessary to enable me to do this? "-J. W. (Bristol). 
AS the circuit has been designed with a resistance of 2,500 

ohms in the H.T. positive line it is necessary to adhere 
to this value, and therefore, as your speaker is 500 ohms short of 
the total required, all that is necessary is to include a fixed 
resistance of 500 ohms in series with the field winding. A sub- 
stantial component, such as a Bulgin 20 -watt wire -wound resist- 
ance, should be used. 

Blueprints 
"I wish to get a wiring diagram of a commercial five -valve 

A.C. superhet. Do you stock blueprints of the products of the 
various British firms ?"-H.K.L. (Mitcham.) 

NO, the blueprints we publish are those covering only. our own 
designs. Suggest you write to the makers. 
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ea tojssEoa 
The Editor does not necessarily agree with the opinions expressed by bis correspondents_ All letters moot 

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

Centring M.C. Speaker Cones 

SIR, 
-Many of your readers will doubtless be interested 
in the following dodge for the rapid centring of 

moving -coil speaker cones, which I have successfully 
used over a period of years. All that is required is a 
mains transformer with a filament winding, and a.screw- 
driver, the method being as follows : Slacken off the 
centre fixing- screw and then apply an A.C. current to 
the speech coil. Due to the opposing magnetic field 
between the speech coil and the field magnet, the coil 
will then automatically centre itself in the gap. While 
the current is still switched on, carefully -tighten the 
centre screw. Make sure that there is a washer under 
the head of the screw, as this will prevent the action of 
tightening the screw from throwing the coil off centre. 
For the ordinary low resistance coil, an A.C. voltage of 

. 2 volts is ample. This system also has the advantage 
that the coil is centred while actually vibrating, i.e., 

` under working conditions. -L. HOLLINGWORTH (Ealing). 

L.T. From Dry Cells 
SIR, -I read with interest Mr. F. G. Rayer's letter in 

the August issue of PRACTICAL WIRELESS.. A few 
days afterwards I read in the same issue under, the 
heading "Component Tolerances" the following: 

"What is not always as obvious is that if the voltage 
is too low the valves might be still more seriously 
affected. The reason is that if the heater is not raised 
to the correct temperature, the 'sucking' of the 
electron stream from it causes gradual' disintegration. 
This is, of course, most pronounced in the case'of large- 
power output valves and rectifiers, the anode current of 
which is comparatively heavy. It is very easy to ruin. 
a high -efficiency output valve taking a high anode 
voltage by under -running the filament or heater." 

- I think I previously stated in coriespondence that the 
valve might be injured if the anode voltage was increased 
to make uli for the loss of volume when using a 1.5 volt 
dry cell. It seems probable that it depends on. the value 
of the voltage applied to the anode: I have found a 1.5 
volt dry cell very useful for experimental work, and I 
have not noticed any damage to valves, probably 
because I have not used high anode voltages. 

It would be interesting to test two valves of similar 
characteristics over a period, one with rio volts on the 
anode and 2 volts on the filament, and the other with 20 
to 40 volts on the anode and 1.5 volts on the filament, 

' with- suitable G.B. voltages; and note the condition of 
each valve at the end. I have not the time for this 
experiment, but I still favour a 1.5 volt dry cell for 
experimental work, where only small : anode currents 
and -voltages are required.-D'Aacv FORD (Exeter). 

_.SIR, -On the subject of .L.T. supply -from dry cells; 
last year my brother and I built a little portable 

,having- two z -volt o.r amp. valves in series, working . 

from a 44 volt box battery (and two 9 volt G.B. batteries 
in -series for the -11.T.). The results have been. most 
satisfactory, the voltage appearing not at all too high, 
and, as the current' drawn is one-third or less of that 
taken by a bulb; the battery has a ,very useful life (an. 
ordinary flat type battery could, of course, be used, but 
the terminals on the box type make the latter much 
more; convenient). Only once has the.: portable's 
performance been poor, and this I discovered }was,cagsed 
by the. L.T. leads to the box battery. having_ been 
unknowingly reversed. One point, however, which has 
to be borne in mind when using the above arrangement, 
is that both valves must take the same current. - 
R. V. GOODE (York). 

Transmissions from WRUL 
SIR, -I have just made a three -valve set from an old 

w7 - circuit 'iil 'PRACTICAL WIRELESS ; it has two Cossor 
izo V.S.G.s and .a triode output. It also has four -pin 
coils, and not six as specified. So far I have only received 
the normal -American stations. I recently received. a 
letter from WRUL, with their programme schedule, 
and here are ..a. few. . extracts : ro.o0a.m. to 10.55 a.m., 
Monday through Saturday (beamed to Far East) 
17.75 me/s and' 15.35 me/s. 'Loa a,m. to Iz.3o p.m., 
Monday 'through. Saturday (beamed to Middle East), 
17.75 mc/s and 15.35 me/s. 1.15 p.m: to 6.3o p.m:, Monday 
through Saturday.(European beam), r 1,73 me/s, 9.7o mc/s 
and 6.04 mc/s. Sundays : Io.00 a.m,!tó noon, 11.79 me/s, 
11.75 .mc/s (European. beam) ; .' 2.00 p.m. to .7.0o p.m., 
9.70 me/s, 11.79 mc/s, 6.04 mc/s (European -beam) ; 
7.00'p.m. to. 9.15 p.m., :9.7o me/s, 1I.79 inc/s, 6.04 uic/s 
(beamed to Western Hemisphere). There is a programme 

"for Australia on Mondays, Wednesdays, Fridays at 
5.15-5.3o p.m.- News at ro.00 a.m. and last-minute 
bulletins at 10.45 a.m. (Mondays through Saturdays). 
News bag at 4.45 to 5.00 p.m. on Mondays, Wednesdays 
and Thursdays. On Mondays at 7.0o to 3.00 p.m., there 
is instruction in- the international morse code. Times 
are Eastern War Time. -B. G. MEADÉn Liverpool). 

B.B.C. Postscripts . 

SIR,-blay 1 congratulate you upon your excellent 
colnment on " Government Speakers on . the. Air." 

Your remarks, might also, I think, have included such 
persons as are so often inflicted upon us in unnecessary 
postscripts. There is one who, not only in his talks, but 
also in his plays and sketches, bores thousands of 
listeners. 

It seems that the B.B.C. has fallen off its non-political 
perch, for not only does it constantly hand over its 
microphones to various undesirables, who all, have an 
axe to grind, but in its news it seems to give undue 
weight to the views of these undesirables even when 
away from the microphone. 

What, if anything, can be done by the ordinary long- 
suffering individual except switch off in disgust ? Or is 
it wrong and anti -social to be an individual any more ? 
-ANTHONY J. NOTT. - 

Superhet Alignment 

SIR, 
-After reading the article by ".Experimenters" 

on" Radio Examination Papers " I should like to 
point out, with reference to superhet alignment, that 
in correct commercial practice the superhet is lined 
differently from the method outlined by the " Experi- 
menters." Usually the. second . I.F. is lined "first, and 
then the first I.F. For additional accuracy -particularly 
where good shoft-wave'reception is essential -the meter 
is fixed across the cathode bias resistor on the I.F. valve 
(when A.V.C. is used). -N: SOLODIONs (Finchley). 

A Moving -coif Milliammeter 
SIR, -I see in "Notes from an Amateur's Log -book" 

in the July issue, an account of a project to design 
and make one's own moving -coil meter. - 

Having done this over 20 years ago, resulting in a 
meter which has been in constant. use ever since, I would 
point out that the springs gave me little trouble, two 
non-magnetic watch hair springs being used. The 
bearings were two ,of the kind that are used in small 
alarm clocks for the balance wheel spindle. These I 
sent to a firm of jewellers, who fitted them with agates. 
What I found the most difficult.work was the fitting of 
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the pivots to the ends of the moving coil so that they 
were. central with: the coil, square to it, and dead in line 
with each other. This is necessary if the air gaps are 
to be kept short, which is important for sensitivity. My 
scale is 4in. long, divided into 6o divisions, each equal 
to one hundredth of a milliampere : that is, the full 
scale reading is .6 of a milliampere with no shunts. - 
A. O. GRIFFITHS (Wrexham). 

Stations WCW and' WLWO 

SIR, 
-I would like to thank Mr. A. T. Whithorn for his 

reply to my letter concerning station WCW. This 
station has always given WCW as its call sign, however, 
its owners as " Press Wireless," and its locality as NeW 
York. I have never as yet picked up the station of 
which he speaks, namely, WOWO. It is, of course, just 
possible that the ownership may be the same and conse- 
quently the programmes -of both stations might- he 
identical. 

On the other hand, there exists another station on the 
19 -metre band with a very similar call sign to the one 
he gives. This is station WLWO, whose studios are in 
Cincinnati, Ohio, and transmitters at Mason. The 
owners and operators in this instance are the Crossley 
Radio Corporation of America. -JOHN W. MACVEY 

(Kelso). - 

SIR, -I disagree with K. T. Whithorn's statements in 
the August issue concerning station WCW. This 

station transmits news on the x8 -metre band every hour 
from Radio City, New York. - 

With reference to WOWO, this is in actual fact 
WLWO transmitting on the r9 -metre band from the 
same place with the same programme. . Recently, on 
five consecutive evenings I have received the above 
stations with my o -v -x battery receiver, sometimes on 
the loudspeaker. As from July 12th, WLWO now 
operates on a -wavelength of 25.6 metres, as well as on 
the r9 -metre band. -B. G. COLLIER (Henley-on-Thames). 

S.W. Broadcasts 

SIR, -In reply to two B.L.D.L.C. members, the " Voice 
of Free India," announcing variously as " Azadian 

Radio'' and "The Voice of Azad Hina," operates on 
20.39 and 26.16 metres, 14.74 and 12.47 me/s 
(14.00-16.00 G.M,T.) and on 14.47 mcis only (o1.3o- 
03.30). As far as I know, the station is German -controlled. 
As regards WGEO on 9.53 me/s, I have not heard it, but 
according to the G.E.C.'s programme summary (14.00 
on WGEA, 15.33 mels) it works to Latin America 
22.oO-o3.30, to Europe 04.00-05.00, and to Australia 
10.00-12.00. 

The C.B.S. have a new European schedule : WCBX 
on 15.27 me/s, 10.00-19.45 ; WCRC on 11.83 
1o.00 -x3.30, and WCDA now appears to work on 
9.59 in/es, 19.30-20.45, but has never been heard. The 
first few hours are also transmitted on a Latin American 
beam in either the 29 or. 3r -metre band. - 

WCW, 15.85 me/s, works 13.00-22.45 ; WCB, also 
owned by " Press Wireless," transmits in French on 
15.58 me/s, 1945-20.45 > WDO on 14.47 me/s, works 
moo -r6.15 and 16.30-22.00. 

Chungking transmits news in English on XGOY on 
11.90 me/s at 31.30, and the Australian stations 
VLG7, on 15.16 me/s, and VLR8, relay London at. 
20.45 and give news at 21.95. VLG7 works 20.3o-22.30 
and oz.00-Ó4.00 on 15.16 me/s. A summary is given at 
21,00 of all Melbourne short-wave stations. 

Guatemala gives English announced programmes 
each Sunday on TGWA, 15.17 m/cs between 20.45 and 
22.00. 

A station Was heard on 14.42 mks on June 27th -at 
18.35 calling SCY, Lisbon, in English. Could it be 
identified ? - - - 

VWY2 in Bombay transmits to London each 
Saturday on 17.97 me/s between 12.15 and 11.45. All 
times are G.M.T.-D. W. KAHAN (Harrogate). 

YOU MUST KNOW 

"MATHS" 
WE have already trained hundreds 

1 of men for radio duties with - 

pie R.A.F. and other vital war -time 
Now, in response to many 

equests, we have introduced new 
atliematical Courses. - 

"If you wish to join the R.A.F., or 
increase your efficiency in other war - 
work, you must know Mathematics. 
By our simplified method of Home 
Studying, you can at last learn this 

cinating subject really thoroughly, 
your spare time. Waste no time, 

ut post coupon now for free details 
f our Home Study Courses in 
Mathematics, Radio Calculations, 

Radio Servicing, Radiolöcation, 

t'elevision 
and Transmission. 

T. & C. RADIO COLLEGE 
29, Market Place, READING 

r- (Post in unsealed envelope, 1d. stamp.) 'I 

iPlease 
send me free detiails of yonal Home - 

Study Mathematics and Radio ÇoürsSA 1 

}ADDRESS 
j 

C../....1.--, 
- J 

MORSE CODE 
TRAINING! 
The Candler System of Scientific Code 
Training is carried out in your own 
home. It is definitely the quickest, 
easiest way of becoming a skilled 
wireless telegraphy operator. 
Numerous Candler trained operators 
are serving In the Army, Navy and 
Royal Air Force. Why not write 
now for a copy of the 

FREE "BOOK OF FACTS" 
it gives full details of the courses for 
Beginners and Operators. 

CANDLER SYSTEM Co. 
-(5.1.0), 121 Kingsway, London, W.C.2 
Candler System Co., Denver, Colorado, U.S.A. 

BATTERY -CUT-OUT 

ee 

TYPE LFIC 
Simple, robust 
and sensitive. 
Works in any 

position. 
Ask for leaflet 

PEW. 

LOÑDEX 
LTD. 

Anerley Works, 207, Anerley Road, 
London, S.E.20. -'Phone ::SYD 625819. 

FAYLO ETE' 
MODEL 90 

A NEW 

38 
RANGE 

UNIVERSAL 
METER 

The Sensitivity of this Taylor precisioni 
instrument is, 1,000 ohms per volt on 

all voltage ranges. - 

D.C. VOLTS. 7 ranges from 0-0.25 to 1.000 
volts. - 

A.C. VOLTS.. 6 ranges from 0-2.6 to 1,000 
volts. 

OUTPUT. 5 ranges from 0-2.5 to 500 
volts. - 

A.C. & D.C. CURRENT, 5 ranges each, from 
0-1 10.21. to 2.5 amps, 

RESISTANCE. From 1 ohm to -10 
megohms. 

DECIBELS. 6 ranges from. - 22 db. to 
-F 60 db. 

METER. 5 scales. Outer scale is 35 inches 
long. 

Supplied complete with lead and test 
prods, internal battery £11 "11 -- afid instruction book. 
British Made by: 

Electrical 

'Phone t ,$s 

Ltd. 

TAygm 
.A 

Avenue' 
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Classified Advertisements 
ADVERTISEMENTS are accepted at 
Is. per line or part of a line. Minimum 4s. 
Advertisements must be prepaid and 
addressed to Advertisement Manager, 

Practical Wireless," Tower House, 
Southampton Street, London, W,C.2. 

LOUDSPEAKER REPAIRS 

LOUDSPEAKER repairs, British, Ameri- 
can, any make, moderate prices. Sinclair 
Speakers, 12, Pembroke Street, Copen- 
hagen Street, N.1_ - 

LITERATURE, MAPS, etc. 

AMATEUR Radio Handbook. Second 
edition now on sale. 328 pages, price 4s. 
-Radio Society of Great Britain, 16, 
Ashridge . Gardens, London, N.13. 

WEBB'S Radio Map of the World. Locates 
any station heard. Size 40" by 30", 4/6, 
post 6d. On linen, 10/6, post 6d.-. 
Well's Radio, 14, Soho Street, London, 
W.I. GERrard 20S9. 

RADIO SOCIETY OF GREAT BRITAIN 
invites all keen amateurs to join. Reduced 
war -time subscriptions. Send is. for 
latest " T. it R. Bulletin " and details. - 
10, Ashridge Gardens, London, N12. 
GENERATE free electricity from the 
wind,- build your own Wind Charger. 
Complete drawings, instructions for build- 
ing, Mast, Head, Vane, Propeller, 2/6, 
post 24d.-Pearse, P.W., Middle Taphouse, 

.Liskeard. 

DETECTION.-New theory, experiments, 
circuits. 44 -page booklet, 2s. post free. 
-D'arcy Ford, Gaudy Street, Exeter. 

NEW LOUDSPEAKERS 

"3,080 Speakers, P.M. and energised, Sin. 
--to- l4in., including several Epoch Thin,- 

Sinclair Spea.kers, 12, Pembroke Street, 
-Caienhagen Street, N.1. 

RECEIVERS AND COMPONENTS 

SOUTHERN Radio's Wireless Bargains :- 
//6.-Assorted Components contained 
in attractive permanent box. 9 Assorted 
Valve Holders, 2 ,Volume Controls, 12 
Assorted Condensers, 6 Resistances, 
Choke, Wire, ,Plugs, Circuits, etc. 7/6, 
postage 7d. 
ORMOND Loud Speaker Units, Balanced 
Armature Types. Enshrouded, 3/-; 
largest 4 -pole type, 6/6. 
ACE P.O. Microphones ready for use on 
any receiver, 6/6. 
TELSEN Radio Magazines, complete with 
4 circuits, Od. post free. Wireless Crystals, 
6d. each, 5/- per dozen. Permanent 
Magnet Speakers, 8", complete with 
multi -ratio transformer, 22/6. Many 
other bargains for callers. All goods 
guaranteed. Please add extra for postage. 
SOUTHERN Radio Supply Co., 46, Lisle 
Street, London, W.C. Gerrard 6653. 

COULPHONE Radio, New Longton, Nr. 
Preston. Brand new goods only. P.M. 
Speakers with transformer, Sin. Rola and 
Plessey, 24/6. 63¿ín. Celestion, 21/-. 
Electrolyties, 500 v. 8 mfd.,5/6, 8+8 mfd., 
9/6. 30 mfd. 50 v 3/3. Erie 1 watt 
resistors, all value 9d. each. Push -back 
wire, 100ft. coils, 6/-. Barretter resistors. 
6/-. Parafeed L.F. Transformers, 4 : 1, 5/9. 
S.A.E. for stock list. 

MISC. Radio Components, lot only, 15/-. 
-Davies, 6, King's Road, Uxbridge. 

RECEIVERS AND COMPONENTS 

GALPIN3 ELECTRICAL STORES 

DYNAMO, 110 volts, 60 amps. shunt 
wound, interpole, ball bearing, speed 
1,750 r.p.m. continuous rating. Price 
£15, carriage forward. 

EX,G.P.O. MORSE INKER AND TAPE 
RECORDER, complete with actuating 
relay and tape reel, mounted on mahogany 
base, clockwork model, in good clean 
condition and perfect working order. 
Price £12, carriage paid. 
SHEET EBONITE, size 12ín. by i1ín. by 
1/32in., best quality. Price 4/- per doz., 
post free. 
ELECTRIC LIGHT CHECK METERS, 
well-known makers, first-class condition, 
electrically guaranteed, for A.C. Mains 
200/250 volts 50 cy. i phase 5 amp. load, 
10/- each ; 10 amp. load, 12/6 ; carriage 

D.C. _ELECTRIC LIGHT CHECK METERS, 
200/250 volts, 5 and 10 amps., in new 
condition and electrically perfect; 7/6; 
post 1/-. 
MOVING COIL METERS, high grade, 
panel mounting, 23in. diameter, reading_ 
o-1 amp. or 0-1z3 amps., full scale deflection 
15 milliamps. Price 25/- each, post free. 
MOVING COIL METERS, high grade, 
panel mounting, 2g -in, diameter, reading 
0-8 volts, full scale deflection 5 milliamps, 
Price 32/6, post free. 
AUTO. CHARGING CUT-OUT AND VOLT- 
AGE REGULATOR, ex-R.A.F., suit any 
dynamo úp to 20v. at 15 amps., fully 
adjustable; with wiring instructions, 
complete in metal case, 3/6, post 9d. 
INSTRUMENT METAL RECTIFIERS, in 
perfect working order, output 5 milliamps. 
Price 12/6 each, post free. 
AUTO TRANSFORMER, 1,500 watts, 
tappings 0-110-200-220 and 240 volts for 
step-up or step-down. Price £5, carriage 
paid. 
LARGE TRANSFORMERS for rewinding, 
rating unknown, size 1 kW. auto. Price 
17/6, carriage paid. 
LARGE TRANSFORMERS for rewinding, 
size 2 kW. auto, rating unknown. Price 
30/, carriage forward. 
HIGH FREQUENCY TRANSFORMERS, 
75 v. A.C. input at 300 cycles; output 
5,000-0-5,000 v.. at 500 watts. Price 45/-, 
carriage forward. - 

HEADPHONES, 120 ohms, complete with 
headband and cord, in good working 
order, suit H.G. and N.F.S. Price 6/ - 
per pair, post free. 
110 v. D.C.. MOTORS, maker KLAXON, 
precision built, approx. 1/10 h.p., ball 
bearing variable speed, laminated fields, 
in new condition. Price 20/-, post free. 
ROTARY CONVERTOR, 1).0. to D.C. ; 

input 220 volts D.C. ; 'Output 12 volts at 
50 amps. D.C., ball -bearing, condition as 
new. Price £10 carriage forward, or 17/6 
passenger train. - 

DOUBLE OUTPUT GENERATOR, shunt 
wound, ball -bearing, maker " Crypto," 
outputs 60 volts at 5 amps. and 10 volts at 
50 amps., condition as new. Price £10 
carriage forward, or 20/- passenger train. 
ALTERNATOR, -.output 220 volts, 50 
cycles, 1 p.h. at 180 watts, will give 1 -amp. 
easily, speed 3,000 r.p.m., self -exciting, 
condition.. as new. Price -£S carriage for- 
ward, or 15/- passenger train. 
TRANSFORMER, input 230 volts, 50 
cycles, 1 p.h.; output -1,100-0-1,100 volts 
at 220 milliamps. and 6 volts C.T. three 
times, earth screen, wound to 'B.S.R., 
weight ,32 -lbs. Price" £6 ; carriage pas- 
senger train 7/6. 

GALPINS ELECTRICAL STORES, 21. 
WILLIAM STREET, SLOUGH,- BUCKS, 

- Telephone: Slough 20855. 

Terms : Cash with order. 

RECEIVERS AND COMPONENTS 

GEE GEE GEE GEE GEE GEE 
15, LITTLE NEWPORT STREET, W.C.2. 
THE HOUSE FOR QUALITY COM- 

PONENTS AT LOW PRICES. 
STOCKTAKING- precludes us from adver- 
tising new lines, but we stili have stocks 
of Condensers, Stains Droppers, Trans- 
formers, Pilot Lampholders and valves 
available. See our advertisement in 
August issue. 
STAMPED Envelope must accompany 
all enquiries. 
GEE ELECTRIC, 15, .LITTLE NEWPORT 

STREET, W.C.2. -GERRARD 6794._ 

LONDON CENTRAL RADIO STORES. 
Stocks limited. Buy now. No further 

manufacture. 
FLEXIBLE DRIVES. Well -made shielded 
cable drives for remote control. Ideal 
for radiogramophones. Approx. 2ft. 
long. To clear, 4/- each. 
ELECTRO -MAGNETIC COUNTERS. Re- 
sistance 500 ohms. From 1-12,909, size 
41" x -2" x 1-'v". Ex-G.P.O. Invaluable for 
countless -purposes, 9/6 each. A smaller 
type. 1-1,999, size 4z" x Isr x 1r, 5/6. 
VARIABLE CONDENSERS. 2 and - 3 
gang. Die cast frames in first-class 
condition, 5/6 each. 
YAXLEY type switches, 2 -way, 1/6; 
2 bank 3 -way, 3/9. . 

OUTPUT TRANSFORMERS. Primary 
300 ohms D.C., Secondary .5 ohm D.C., 
Braced new, 6/6. Also new chokes, 30 
henry, 150 ohms, 5/6 each. 
RELAYS. Small relays for operation on 
2 v. D.C., with 6 -way make and break 
switches. Brand new, 5/- each. 
TRIMMERS. Twin trimmers on ceramic 
base, new, to clear, 6d. each, 5/- doz. 
COIL FORMERS. Cardboard and 
Paxolin. Assorted sizes, 2/9 doz. 
CHARGERS. '-Trickle chargers, metal 
rectification. Input 200/220 v. A.C. 
Output 2 v. 1 amp. Shockproof, 17/6. 
VALVES are inshort supply. Stock or 
3tu11ard , TSP 4's and HV I{, 2's to be 
cleared at 17/6 each. First come, first 
served.- - 

TELEVISION diode valves. - - nused 
Mollard EA50, 69 mm. x 12 mm. overall, 
6.3 v. heater at .15 anip., 10/6 each. 
CHASSIS. Heavy gauge metal chassis, 
battleship grey, 12" x 53- x 2r, 1/6 each. 
Also 10" x 54" x 3", brand new cadmium 
plated, 1/3 each. Special line of beauti- 
fully polished chassis, 12" x 81," x :3", a 
really super ,job, 4/- each. All drilled for 
valves, etc. 
PUSH -BACK Wire Flex, ideal for wiring 
receivers, etc., 1/6 8 -yard coil. 
VOLUME CONTROLS. Wire wound, 
1 ohm, 800 ohms, 2,000 ohms, 3/6 each. 
Carbon type, 100,000 ohms, 230,000 
ohms, 500,000 ohms. 1 megohrn, 4/6 each. 
Midget type, 5,000 ohms, 3/6 each. 
AERIAL WIRE, 3 strand, best quality, 
enamelled, copper, 50ft., 2/6. 
VALVEHOLDERS. Chassis mounting, 
7 -pin. -Bd. each ; 6/- doz. 
PHILIPS Mica -di -electric .0003 mfd. 
Reaction condensers. Brand new, 2/ - 
each. 
SISTOFLEX. Big purchase of this fine 
insulated sleeving. 3 mm., 4 mm., 5 mm., 
3d. each per yd. length, 2/6 doz. yards. 
8 nim., 5d. yd.length, 4/6 doz. yds. 16 nuü., 
7d. yil. length, 6/6 doz. yds. Special price 
for quantities. 
MINIATURE Rotary switch on porcelain 
base, 1/3 each. 
DOUBLE -THROW Panel knife switches, 
new, 1/9 each. 
G.E.C. Fractional H.P. Motors, 225 volts, 
single phase, 50 cycles, 1/100 h.p., 1,400 
r.p.m. To clear, 47/6 -each. 

(Continued top of page 46(4) 
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RECEIVERS AND COMPONENTS 

PAXOLIN PANELS. Thin panels, 5/8 doz. 
ACCUMULATORS. I.diswan 2 v. 60 amp., 
brand new, in ebonite cases, size 8" x 
4PUSH-PULL 1716 each. 

INPUT TRANSFORMERS 
by well-known maker, nickel iron core, 
in metal case, size 2" x 1k" x 1r high, 
ratio 6 : 1. Price 8/6. 
T.C.C. Tubular Electrolytic 2 mfd. 50 v. 
working, 3/6 each. 
B.I. 50 mfd.-1-50 Infd.+2 mfd. Block 
electrolyties, 5/6 each. 
TRANSFORMERS. Made by Standard 
Telephones. Beautiful Job, weight 121b., 
W x 4W" 350-0-350 v., 120 m.a. Four 
tappings giving 4 v. 2 amps., 4 v. 8 amps., 
3 v. 3 amps., and 20 v. 1 amp. Brand 
new, 25/- each, carriage forward. 
,EX -TELEVISION manufacturer. Heavy 
duty mains transformer. Input 240 v. 
A.C. tappings at 5,000 v. 5-8 milliamps., 
and for supplying filament of Mullard 
RVR 2 (6.3 v. at .65 amps.). _Shrouded 
in metal box, 10/6 each, carriage forward. 
VARIABLE RESISTANCES. Well -made 
resistances with wiping contact. Will 
carry about 10 watts. Brand new, first 
quality. Price 6/6 each. 
SEE ADVT. PAGE 431. ADD POSTAGE. 

NO C.O.D. ORDERS. 
LONDON CENTRAL RADIO STORES 
23, LISLE STREET, LONDON, W C.2. 

'Phone ; Gerrard 2969. 

FRED'S RADIO CABIN, 
75, Newington Butts, S.E.11. Rodney 2180. 
REMARKABLE PURCHASE ENABLES 
US TO OFFER THE FOLLOWING GOODS 
AT LESS THAN PRE-WAR PRICE.. 
FUSES, glass, 1} inches long, 2 amp. and 
1 h amp., 3/- doz. 
RESISTORS, 1 watt, various useful sizes, 
2/6 doz. 
MAINS DROPPERS, 0,2 amp., 3/6 each; 
also EKCO. type, 2/8 each. 
CONDENSERS. T.C.C., 8 mid. 150 volt 
working, 2/- each. 
VARIABLE CONDENSERS, mica di- 
electric .0003 mfd., brand new, ed. each, 
5/- dozen. 
MICROPHONES. Complete with trans- 
former. Solid ebonite job, full instructions 
included. New line, 8/- each. 
TRIMMERS. 100 m.mfd. small type on 
paxolin base, 4d. each, 3/9 dozen. New. 
PUSH BUTTON, 6 -way, complete with 
knobs -a really fine job. 2/6 each. New. 
TRIMMERS, straight line type, capacity 
3.35 m.mfd., 6d. each. 
SPEAKER GRILLES, Tin. x 311n. Chro- 
mium plated; cheap to clear, 1/6 each. 
GRID LEAKS, 1 meg. wire ends. 4d. 
each. 
SUPERHET CONDENSERS. Three -gang, 
.0005 mfd. 1/3 each. 
EKCO mains twin filter chokes. 1/6 each. 
CRYSTAL and Catswhisker in. metal box. 
New stock at low price of 6d. each. 
SLEEPING. First-class quality, 3;d. 
per yard length. 1 doz. lengths 3/-. 

Braided sleeving 8d. per yard length, 
7/- doz. lengths. 
MAINS CHOKES, Smoothing. 350 ohms 
60 m.a., 3/- each. 
GOODMANS Speakers, 8hi., suitable all 
output valves. Universal transformer. 
27/6 each. 
T.C.C. wire -end Tubulars, 0.1 mfd., 7d. 
each; 6/6 dozen, also .01 mfd. at Od. each, 
5/- dozen. 
CONNECTING WIRE. Heat resisting, 
tinned copper, ás used by Government. 
Bd. coil of 12ft. 
TRIMMERS. 50 m.mfd., 3d. each. Also 
250 m.mfd,, 3d. each. 
MICROPHONE Inserts, ex G.P.O. 043 
each. 

(Continued top of next colorin.) 

RECEIVERS AND COMPONENTS 

AERIAL ELIMINATORS. Lincoln Stewart, 
to clear. 1/6 each. 
RESISTANCES. Brand new, 500 and 
100 ohms. 3/- dozen. 
MORSE KEYS on polished solid oak base, 
exactly as supplied to the Air Training 
Corps, etc., 4/8 each. 
CRYSTAL Detectors, permanent tyke, 1/6 
each. New. 
T.C.C. Tnbulars, .25 mfd. 25 v. wkg., 1/3 
each. New. 
ROLA P.M. Speakers, 8in., Type SZ, with 
Power/Pentode Transformer. 24/6 each. 
DR. CECIL'S Radio Crystals, as advertised, 
special price, 9d. each. 
BAYONET Plugs for mains, British made, 
8d. each. 
STANELCO Electric Soldering Irons. 
Made by Standard Telephones, with 
special bit for radio service work. 21/ - 
each. All spares available. Resin -cored 
solder, 4/- lb. reel. 
Postage must be included. No C.O.D. 
FRED'S RADIO 'CABIN FOR BARGAINS, 
75, Newington Butts, 8.E.11. Rodney 2180.. 
New branch at 17, Hamilton Parade, 
Lnndo'i Road, North Cheam, Surrey. 

MORSE Sc S.W. EQUIPMENT 

" H.A.C." Short-wave Receivers. -Famous 
for over 8 years.. Improved one -valve 
model now available. Complete kit of pre- 
cision components, accessories, with full 
instructions, requiring no soldering, only 
16/-, postage 6d. Immediate despatch. 
illustrated Catalogue free,. -A. L. Bacchus, 
109, Bartington Road, S.W.8. 

FULL range of Transmitting Keys, prac- 
tice sets and other equipment for Morse 
training.-Webb's Radio; 14, Soho Street, 
London, W.1. Phone : GERrard 2089. 

SUNDRIES 

MAKE your own Torch Battery Cigarette, 
Pipe and Gas Lighter. No wick, 
wheels, flints, springs. Well tested, 
efficient, lasting. Diagram and full 
instructions for easy home construction, 
2/6 and stamp. Element (included Free. 
-R. W. Barham, Hilltop, Bradmore 
Green, Conledon, Surrey. 

TUITION 

LEARN MORSE CODE the Candler way, 
See advertisement on page 458. 

" RADIOLOCATION: -Students of both 
sexes trained for important war -time 
Radio Appointments. Also for peace- 
time careers hi all branches of Radio and 
Television. Boarders accepted. Low 
inclusive fees. College in Ideal peaceful 
surroundings. 2d. stamp for Prospectus. 
-Wireless College, Colwyn Bay. 

PRACTICAL Postal Radio Courses ; 

coaching for I.P.R.E. exams. ; qualifying 
for R.A.F. and A.I.D. posts ; booklet 
free. -Secretary, I.P.R.E., Bush House, 
Walton Avenue, Henley-on-Thames. 

WANTED 

LONDON CENTRAL RADIO STORES Will 
Pay good prices for Receivers, Radio- 
grams, Amplifiers, Dynaínos, Converters, 
Test Equipment, Electric Gramophone 
Motors, aid all Radio and Electrical 
Accessories.- 'Condon Central Radio 
Stores, 28, Lisle Street, London, W.C.2. 
Gerrard 2969. 

WANTED 

WANTED, TS S.W.G. Enamelled Copper 
Wire; sample, price, quantity available to 
Bain, 15, Dragon Road, London, S.E.15. 

URGENTLY required for a Government 
Contract of highest priority, only 
condition National Tuning Dials, type 
P.W.O. Current list prices will be paid. . 

-Box No. 101, PaACTICaL WIRELESS, 
Tower House, Southampton Street, W.C.2, 

GRAMOPHONE MOTOR wanted. Uni- 
versal Electric. -Price and particulars to 
Leach, 34, Park Avenue, London, N.22. 

FERRANTI Components for A.C. super - 
het. 1934.35 model. --James Dean, 78A, 
Alberta Avenue, Cheam, Surrey. 

WANTED; "Wireless Magazine"forJlidy, 
1933. -Murray, 246; Bath St., Glasgow. 

: A COMPLETE LIBRARY! 

!OF STANDARD VYORKS! 

I By F. J. LAMM $ 

t MASTERING MORSE If-, by post 1/2. 
GEARS AND GEAR CUTTING 6/-, by post 8/8. 
WATCHES; ADJUSTMENT AND REPAIR 

8/ by post 8,+8. 

i NEWNES' ENGINEERS' MANUAL 10/8,: by post 
ill-. 

PRACTICAL MOTORISTS' .ENCYCLOPIEDIA I 
1 10/8, by post 11/ 

MOTOR CAR PRINCIPLES and PRACTICE 
6/-, by post 6,'6. 

_ PRACTICAL WIRELESS ENCYCLOPEDIA - 
10/6, by post 11/-. 

1. 

. 
RADIO TRAINING MANUAL 8;-, by Dost 8/8. 

'EVERYMAN'S WIRELESS BOOK. 6/-, by' 
post 6/6. 

i PRACTICAL WIRELESS CIRCUITS, 6/-, by post 
6/6. 

1 COILS, CHORES and TRANSFORMERS, 9/-, I 
by post 8/8. - 

PRACTICAL WIRELESS SERVICE MANUAL 
8/6, by post 9/- 

WORKSHOP CALCULATIONS, TABLES AND: 
FORMULE; 8,'-, by post 8/8. 

i NEWNES' SHORT-WAVE MANUAL 8)-, by 
post e/6. 

WIRELESS TRANSMISSION 8/- by post 6/8. fe 

IDICTIONARY OF METALS AND ALLOYS 
! 7/6, by post 8/-. 

TEE SUPERHET MANUAL 6/-. by post 6/8. ' 
PRACTICAL MECHANICS' HANDBOOK 12/8, i by post 13.'-. 

SRADIO ENGINEERS' VEST-POCKET BOOR 
338, by post 3,9. 

iWIRE AND WIRE GAUGES (VestPocket 
Book) 3,8, by post 3/9. , 

DIESEL VEHICLES , OPERATION, MAIN- T 

TENANCE AND REPAIR 5i-, by pest 5/6. i 
NEWNES' ENGINEERS' VEST-POCKET BOOK 

7/8, by post 8/-. i 
All obtainable from or through ¡garments o,' 

¡ from Cleo. Nmenes, Le, Tueur Nome. Z. 

S 
Sauthamptoa Street, Strand, W.0.2. 

BOOKSELLERS TO THE WORLD 

*FOYLES 
FOR BOOKS ON WIRELESS 
AND EVERY OTHER SUBJECT 

113-125, CHARING CROSS ROAD, 
LONDON, W.C.2. 

Open 9 a.m.-ft p.m. including Saturday 
Tel.: Gerrard 5660 (16 lines) 
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BLUEPRINT SERVICE 
PRACTICAL WIRELESS No. of 

Dore of Issue. Blueprint. 
CRYSTAL SEPTS 

Blueprints, 6d. each. 
1937 Crystal Receiver remPW 
The " Junior "crystal Set .. PW94 

STRAIGHT -SETS. Battery Operated. 
One -valve . Blueprints, le. each. 
All -Wave Unipen (Pentode) .. 
Beginners' Ose valver 
The " Pyramid " One-valver (HF 

Pen) 
Two -valve : Blueprint, ls. 
The Signet Two (D & I Ft 
Three -valve : Blueprints, le. each. 
Selectone Battery Three (D, 2 LF 

(Trans)) .. 
Summit Three (Di Pen, D, Pen) 
All Pentode Three (HF Pen, D 

(Pen). Pen) .. .. 

Hall Mark Cadet (D, LP, Pen (RC)) 
F. J. Camm's Silver Souvenir (HF 

Pen, D (Pen), Pen) (AllWave 
-Three) 

Cameo Midget Three (D, 2 LF 
(Trans» .. 

1936 Sonotone Three -Four (HF 
Pen, HF Pen, Westector, Pen) 

Battery All -Wave Three (D, 2 LF 
(RC» 

The Monitor (H D Pen) F Pen, , .. 
The Tutor Three (HF Pen, D, Pen) 
The Centaur Three (SG, D, P) 
F. J. Camm's Record All -Wave 

Three (HF Pen, D, Pen) 
The "Colt" All -Wave Three (D, 

2 LF (RC & Trans)) 
The " Rapide " Straight 3 (D, 

2 LF (RC k Trans)) 
F. J. Camm's Oracle All -Wave 

Three (HF, Det, Pen) .. 
/938 " Triband" All -Wave Three 

(BF Pen, D, Pen) 
F. J. Camm's " Sprite " Three 

(HF Pen, D, Tot) 
The" Hurricane " All -Wave Three 

(SG, D (Pen), Pen) 
P. J. Camel's " Push -Button " 

Three (HF Pen. D (Pen), Pet) 
Four -valve : Blueprints, 3e. each. 

Beta Universal Four (SG, D, LP, 
elE) 

Nucleon Close B Four (SG, D 
(SG), LF, Cl. B) 

Fury Four Super (SG, SG, D, Pen) 
Battery Hall -Mask 4 (HF Pen, 

D, Push -Pull) . .. . . 

" Acme " All -Wave 4 (HF Pen, P 
(Pea), LF, Cl. B) 

The ' Admiral " Four (HF Pen, 
HF Pen, D, Pen (RC).. .. 

Mains Operated 
Two -valve : Blueprints, la. each. 
A.C. Tain (1);(Pes), Pea) .. 
A.C:D.C. Two (SG, Pow) 
Selectone A.C. Radiogram Two 

(D, Pow) 
Three.valve'r Blueprints, ls. each. 
Double -Diode -Triode Three (HF 
' Pen, DDT, Pen) .. .. 

D.C. Ace (SG, D, Pen) .. .. 
A.C. Three (SG, D, Pen) .. 
A.C. Leader (HP Pen, D, Pow) .. 
D.C. Premier (HP Pen, D, Pen).. 
Unique (HF Pen, D (Pen). Pen) 
Armada Mains These (HF Pen, D 

(Pen)) 
P. J. Comm s A.C. A11 -Wave Silver 

Souvenir Three (HF Pen, D, Pen) 
"All -Wave" A.C. Three (D, 2 

LF (RC» 
A.C. 1936 Sonotone (HF Pen, HF 

Pen, Westector, Pen) . 

Mains Record AllWave 3 (HF 
Pen, D, Pen) - 

Fear -valve : Blueprints, is. each., 
A.C. Fury Four(SG, SG, D, Pen) 
A.C. Fury Four Super (SG, SG, 

D, Pen) .. 
A.C. Hall-Mark (HF Pen, D, 

Peh,Bolp 
Universal Hall -Mar § (HF Pen, D., 

Push -Pull) 
SUPERHETS- 

Betiery Sets ; Blueprints, la, each, 
áa Superbet (Three -valve) . 

P..S Caurm's 2 -valve Superhet .. 
Mains Sets : Blueprints, le. each. 
AC. £5 Superhet (Three -valve) .. 
L.». £5 Superhet (Three -valve) ... 

- PW'3iA 
PW85 

PW93 

,7.42 PW76 

- PW10 - PW37 

PW39 

PW48 

PW49 

PW51 

PW53 

PW55 
PW61 
PW62 
PW64 

PW69 

PW72 

PW82 

PW78 

PW84 

PW87 

PW89 

PW92 

PW17 

PW34B 
PW34C 

PW46 

PW83 

PW90 

PW18 
PW31 

PW19 

PW23 
PW25 
PW39 

PW35C 
PW3âB 
PW36A 

PW38 

?WM) 

PW54 

PW56 

PW70 

PW20 

PW34D 

PW45 

PW47 

PW#) re -52 

PW43 
PW42 

Universal £5 Superhet (Three - 
valve) - PW44 

F. P. Camm's A.C. Seperhet 4 - PW59 
P. d. Camm's Universal £4 Super - 

het 4 .. .-. .. - PW60 
"Quaritone"Universal Four . ,, PW73 
Four -valve : Double -sided Blueprint, le. 64. 
Ptah Button 4, Battery Model 122.10.30 PW95 Push Button 4, A.C. Mains Model 

SHORT-WAVE SETS. Battery Operated. 
One -valve : Blueprint, Is. 
Simple S.W. One-valver . PW88 
Two -valve : Bluepints, ls. each. 
Midget Short. -wave Two (D, Pen) PW38A 
The "Fleet" Short-wave Two 

- (i) (HF Pen), Pen) PW91 
Three -valve : Blueprints, is. each. 
Experimenter's Short-wave Three 

(SG, D, Pow) - PW30A 
The Prefect 3 (D, 2 LP (RC and 

Trans)) - PW03 
The Band -Spread S.W. Three 

(HF Pen, D (Pen), Pen) - P,W68 
PORTABLES 

Three -valve : Blueprints, la. each. 
F. J. Camm's ELF Three -valve 

Portable (HP P,, D, Pen) - 19765 
Parvo Flyweight Midget Portable 

(SG, D, Pen) .. .. .. 3.6.39 PW77 
Four -valve Blueprint, ls. 
" Imp " Portable 4 (D, LF, LF 

(Pen)) . , - PW86 
MISCELLANEOUS 

Blueprint, ls. 
S.W. Converter -Adapter (1 valve) - PW48A 

AMATEUR 'WIRELESS AND WIRELESS 
MAGAZINE 

CRYSTAL SETS. 
Blueprints, 6d. each. 
Four -station Crystal Set.. .. - AW427 
1934 Crystal Set . .. .. - AW444 
150 -mile Crystal Set AW450 

STRAIGHT SETS. Battery Operated. 
One -valve : Blueprint, is. 
B.B.C. Special One-valver - AW387 
Two -valve : Blueprints, Is. each. 
Melody Ranger Two (D, Trans).. - AW3SS 
Full -volume Two (SG det, Pen).. - AW392 
A Modern Two-valver - WM409 
Three -valve : Blueprints, le. each. 
£5 5s. B.G. 3 (SG, D, Trans) - AW412 
Lucerne Ranger (SG, D, Trans).. - AW422 
£5 Se Three : De Luxe Version 

(SG, D, Trans).. AW435 
Transportable Three (SG. D, Pea) - W1/271 
Simple -Tune Three (SG, D, Pen) - WM327 
Economy Pentode Three (SG, D 

Pen) - WM337 
" W.M." 1.934 Standard Three 

(SG, D, Pen) 
£3 Is. Three (SG, D; Trans) - WM354 
1935 £G 6s. Battery Three (SG, 

D, Pen) .. .. - 89371 
PTP Three (Pen, D, Pen) - WM389 
Certainty Three (SG, D, Pen) . - W51393 
Minitube Three (SG, D, Trans) .. WM396 
All -Wave Winning Three (SG, D, 

Pen) 
Four -valve : Blueprints, is. 6d. each. 
65s. Four (SG, D, RC. Trans) - ÁR'370 
Self-contained Four (SG, D, LF, 

Cl. B) - W51331Lueerne 

Straight Four (SG, D, 
LP, Trans) - WM350 

£5 50. Battery Four (HF. D, 2LF) - WM381 
The H.I. Four (SG, SG, D, Pen) - WM384 
The Auto Straight Four (11F, Pen. 

HF Pen, DDT, Pen) 0W3S404 
Five -valve : Blueprints, Is. 64. each 
Super -quality Five (2 HF, D, RC, 

- WM:351 

- WM400 

- WM320 
Class B Quadradyne (2 SG, D, LF 

Class B)... - - WM344 
New Class B Five (2 SG, D, LF. 

Clara B) .' - WM340 
Mains Operated. 

Tees -valve : Blueprints, ls. each. 
Consoeleetric Two (D, Pen) A.C. - AW403 
Economy AA. Two (D, Trans) A.C. - WM286 

Three -valve : Blueprints, Is. each. 
Home Lover's New All -Electric 

Three (SG, D, Trans) A.C. . - AW3S3 
Mantovani A.C. Three (H.F. Pen, 

WM314 
£15 15s. 1936 A.C. Radiogram . 

(HF, D, Pen) . - WM401 
Fou. -valve : Blueprints, is. Sil. each.... 
All Metal Four (2 SG, D, Pen) - 
Roeris' Jubilee Radiogram (;F, 

Pen D, LF, F) .. . 
SUPERHETS. 

Battery Sets : Blueprints la..6d..each. 
'Varsity Four 
The Request All -Waver .- .. - 

*#kí329 

8981386 

These Blueprints are drawn full size. 
Copies' of appropriate issues containing 

descriptions of these sets can in some cases be 
supplied at the following prices week are addi- 
Sional to the coat of2he Blueprint. A dash before 
the Blueprint Humber indicates that the issue 
is out of print. 

Practical Wireless (issues dated prior. to Jane 
1st, 1940) 4d. Post Paid 
(Issues dated Jane 1st to July Pith. 
1940) 5d. Post Paid 
(Issues dated September, 1940, to November, 
1941) .. 7d. Pug Paid 
(Issues dated December, 1941, and alter) 

l0d. Post Paid 
Amateur Wireless ., 4d. , , 
Wireless Magazine .. 1/4 
The index letters which precede the Blueprint 

Number indicate the periodical in which the 
description appearso Thus P.W. refers to 
PRACTICAL WIRELESS, A.W. to Amateur 
Wireless, W.M. to Wireless Magetine. 

Send (preferably) a'postal order to cover the 
cost of the Blueprint, and the issue (stamps over 
6d. unacceptable) to PRACTICAL WIRELESS 
Blueprint Dept., George.Newnea, Ltd., Tower 
House, Southampton. Street, Strand, W.C.2. 

Mains Sets : Blueprints, 1s. each, 
Heptode Super Three A.C. .. 

PORTABLES 
Four -valve : Blueprints, is. 6d. each. 
Holiday Portable (SG, D, LF. 

Family Portable (HF, D, RC, 
Trans) . - AW447 

Tyers Portable (SG, D, 2 Trans) . - WM367 

SHORT-WAVE SETS. Battery Operated. 
One -valve : Blueprints, ls. each. 
S.W. One-valver for America P.W.15.10.38 AW429 
Roma Short -Waver .. .. - AW452 

WM359 

Two -valve : Blueprints, Is. each. 
Ultra -sheet Battery Two (SG, der, 

- AW393 

WM402 
Home-made Coil Two (D, Pen) .. - AW440 
Three -valve: Blueprints, ls. each. 
Experimenter's 5 -metre Set (D, 

Trans, Super -regen) AW438 
The Carrier Short -waver (SG, D, P). , WM390 

Four -valve : Blueprints, is. Bd. each. 
A.W. Short-wave World-beater 

(HF, Pen, D, RC, Trans) - ÁW436 
Empire Short -waver (SG, D, RO. 

.WM313 
Standard Four-valver Street -waver 

(SG, D, LP, P) .. .. .. `" WM383 

Snperhet : Blueprint, is. 8d. 
Simplified Short-wave Super - WM397 

Mains Operated. 
Two -valve : Blueprints, ls. each. 
Two -valve Mains Short -waver (D, 

Pen) A.C. .. .. - - .AW453 

Three -valve : Blueprints, 15. 
Emigrator (SG, D, Pen) A.C. .. 
Four -valve Blueprint, Is. 8d. 
Standard Four -valve A.C. Short. 

waver (SG, D, RC, Trans) ... 

MISCELLANEOUS 
S.W. One -valve Converter (Price 

sd.) 
Enthusiast's Power Amplifier (1/6) 
Listener's 5 -watt A.C. Amplifier 

Radio Unit (2v.) for WM 392 (1/-) 
Harris ltlectrogram battery am- 

plifier (1/) 
De Luxe Concert A.C. Eiecteo- 

gram (1/-) 
New Style Short-wave Adapter 

(1/-) 

Trickle Charger (64.) - 
Short-wave Adapter (1/-)- .. - 
Superhet Converter (1)-) 
B.L.D.L.C. Short-wave Converter 

WM352 

WM391 

AW329 
WM387 

WM392 
1931398 

WM399 

WM403 

WM388 
A -W462 
AW456 
AW457 

WM405 
Wilson Tone Master (1/-) WM406 
The W.M. A.C. Short-wave 080 - 

verter (1/) ... .., - WM40S 

FREE su CE COUPON 
). This coupon is available until September 

5th, 1942, and must accompany all j 
Queries and Hints. 

WM-895 PRACTICAL WIRELESS, SEPT., 1942. j 
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All applications respecting Advertising in this Publication should be addressed to the ADVERTISEMENT DIRECTOR, 
GEORGE NEWNES, LTD., Tower House. Southampton Street, Strand, London, W.C.2. Telephone : Temple Bar 4363. 



BUILD 
ROUND 
IT TELLS HOW 
TO MAKE YOUR 
FIJTURg. SECURE 

In the more competitive -days of peace, technical training will be a vital necessity to 
the Engineer who wishes to safeguard his position and make advancement. " ENGINEERING OPPORTUNITIES " will- show you how to secure_ this all. 
important technical training quickly. and èasily in your spare time. This 112 -page 
book, is full of valuable information and explains the simplest way of preparing for 
recognised Examinations. Among the courses described are : 

A.M.I.Mech.E. A.M.I.E.E. A.F.R.Ae.S. 
Irisi. of Pr duçtio i Engineers. City and Guilds, - Air Ministry Licences.. 
Mechanical eq4Tneering. Electrical Engineering, Aeronautical Engineering. 

Installations'. 
Electricity Spppry, A.M.I.A;E. 

Tracing. Repair Certificates. 
Works Management, A.M.LC.E.. Automobile Engineering. 
Jig and Tool De -sign, -- 

Civil Engineering. Garage Management. 
Maintenance Engineering. Structural Design, A.M.Brit.I.R.E. 
Diesels. L.LO.B. Wireless. 
Inspection. Building Construction, Radio Servicing. 

Clerk of Works, Television. etc., etc. 

Special Courses for London Matriculation and R.A.F. Mathematics. 
You cannot afford to miss reading "ENGINEERING OPPORTUNITIES." Write (or 
forward the coupon) for your copy, and subsequent matter, immediately. Sent (post free) on 
receipt of 21d. in stamps. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
409a, SHAKESPEARE HOUSE, STRATFORD PLACE, -LONDON, W.I 

I Plcase forward (post free) your 1I2 -page handbook, "ENGINEERING OPPOR- 
I TUNfTIES," and subsequent matter relating to the ;Institute, for which I encldse VA. I 

M stamps.' 

I Name ' Address. 

mamma 

..E.T. tS-'THE". LEADING- . INSTITUTE OF ITS .KIND LN THE' On!) 
I'ublisl?eä on the 7th; of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street,: Strand, London, W.C:2; finit printed in England by THE NEWNES & PEARSON PAINTING CO LTD,; Exmoor Street. London, W.IO Sore Agents for Austratta.. . 

and New Zealand : GORDON & GOTCH. LTD. South Africa : CENTRAL NEWS AGENCY, LTD. - Subscription rates including postage ; Inlandl0s, ed. per annum Abroad SOs. per annum, Registered at the General Post Office for the Canadian Magazine Pont. 


