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Regd. Trade Mark

ELECTRICAL.
MEASURING
INSTRUMENTS

Universal AvoMinor D.C. AvoMinor
IGH 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

Some delay in delivery of an “AVQ” instrument for every essential electrical test.
Trade Orders Is inevitable,
but we shall continue wo. do

our best to fulfil yoirr require-

S i Y ”,
ments as promptly as possible, Sole Proprietors and Manufacturers 1—

The AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT
Co., Ltd.,, Winder House, Douglas Street, London, S.W.1.

*Phone ; VYiCtcria 3404-7,

——PREMIER RADIO——

SHORT- WAVE GONDENSERS

Trolitul insnlation. Certified superior Lo cergmic,

| on, Easily ganged.
All-brass co'nst,ructl2 A B et s

ég Ef,}% o g;g égg m.mfg, %’7
mw Hr%‘ ‘Chokes, 10-100 m.. 10id. H1gh grade

Pie-wound, U.S.A. type. SM m.. 2/8 each

PREMIER REPLAGEMENT VALVES
4-yolt, A.C. types, 5-pin.
MOVING COIL SPEAKERS

n, P.M. Speaker, 25/-.
gﬁflggl:lg;&inFP }\‘{1 gg?aker 25/
3
ggleaz];gfg g.remco;npiete with output transformer.
MR1 UNIVERSAL 4-WATT QUTPUT
"TRANSFORMERS
ed for Power, Pentode, and Push-Pull, suitable
{IIC%?E and 7/9 ohms speech ¢oil, 718,

ACHL, ACSG. 5/6 each. |

TRANSFORMERS,
CHOKES, MORSE
EQUIPMENT, and
VALVES.

Stil ava!iaﬂe Serd
for lists.

MATCHMAKER
UNIYERSAL
QUTPUT
TRANSFORMERS.
Will match any out-
put valves to any
speaker impedance.
11 ratios.from 13-1
to 80-1, 5-7 watts,
20/~, 10/13. wabts,
26/-.

NEW PREMIER S.W. COILS Eé-‘f:ggﬁé-i‘{géﬁ §£.F. TRANSFORMERS
4- and B-pin types now have octal pin spacing, ard spn«oored 450-470 kcfs, plam and with flving lead,
will fit International Bctal valve-holders. 1 & mfd. 32 v,, Wet | 5/§ each

4-pia. Type §-pin Type Can Type, 3/.
Type Range Pz'}’(‘e Tywe quan“e Price | 15 mea. A0'v., 1)- PREMIER BATTERY
i 28 0 w28 mE 2% vl 16 CHARGERS FOR A.C. MAINS
0B 33 oogg 4‘% ﬁ$ 2 ;’3 ?r:ffg -éé ; ’ ;r’,g Westmghggse regtlﬁ(iatlon complete l:md ready for
86 1- A i LEEh P vy A use. 7o arge § volts at-1 amp. (a ta g ft

e D88 eep waem, 38 | s bt 195 v 2and 4 v, 208, 12 7. 1 a {alse topped on 3 and
04K &~ “tubular, 1/6 6 v.), 37/6. B v. at 2 a. (also tapped to char'reﬂand
04F 3i- Chassis  3Mounting 4 volts), 48/~
04G 4. Qe t.\!l ylolderr-.
028 g- 103d. ‘each. PREMIER MAINS | PREMIER 4-WATT A.C. AMPLIFIERS

Each- Amplifier is completely wired and tested.
Selected components, Valves and Energised Moving-
coil Bpeaker, £5 bs.

PREMIER MICROPHONES
Transverse Current Aike. High gvade large
-outpugs unit. Response 45-7,500 cycles. Low hiss
level, 23/~
Moving-C'oil Mike, Permanent magnet model,
reqmﬁnv no energising. Response 90-5.200 cycles.
Output .25 volt average. Excellent reploduvtion
of speech and music, 63/~ Super Modgl, £5 5s.
Microphone Transformers, 10/- each.

H.T. Elmipaters. 150 v. 50 mA. output, 41/6
ditto, with 2v, 3 A, charger, 52:6.

2.000 ohms 25 w. Resistances with 5 tapping clips, 2/~
Mains Resistances, 860 ohms, .8 A. tapped 360
+180+60+60 ohms, 5/6. 1000 ohms, 2 A., tapped
at 000, 800, 700, 600, 500 ohms, 4/6.

1,000 ohm Wire Wound Potentiometers, 3/11 each.
B %l\e Screens fsr Internamonal and U.B.A. types,

172 each. ;

ALL ENQUIRIES MUST

ALL POST

ORDERS "T0:

BE ACCQMPANIED BY
A 2id. STAMP.

)': JUBILEE WORKS; 167, LOWER CLAPTON ROAD,
. LONDON. £5 (dinkerst 4723).

CALLERS TO : Jubilee Works, M‘ ‘160, Fleet Street, £.0.4 (Central 2833),

or 50, High Street, Clapham,

$.W.3 (Macaulay 2381).
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FRANK PRESTON.
BY THE EDITOR

After the War

“PPOST-WAR Planning in Radio Communication ’’

was the subject of a discussion which concluded
the 1942 session of the LEE. The debate was opened
by Colonel Sir A. S. Angwin, who said {hat 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 Lnew 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 afiairs existed in the bicycle
trade for mearly 40 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 dernger
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

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 lcad 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 systern is somewhat analogous
to silent films. There are good reasons for believing
that after the war television will be simplified and
eheapened to-the point where it will become popular,

Problems Being Solved . .
HE intricacies of the ultra-short-waves, and the
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, enthusiagtic 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 expensive apparatus neces-
sary. Whether some optical system of projection from
a small tube (this has, of course, been successfully
demonstrated) will replace the Jarge cathode-ray tube,

remains to-be seen. It is possible

that the velocity modulationsystem

your- design® to some suitable

will replace that used by the B.B.C.

permutation of the components
available, it you were to compete
on a price basis with your competi-
tors. The wireless trade, largely an
unskilled Dbusiness, 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 egch year’s models ob-
solete, by producing new models
each year.

Post-war Planning -

HE inside of a wireless set still

lools like a passable imitation

of a Heath Robinson -cartoon.
Odd-shaped screening cans, odd-
shaped condensers and resistances
all * proclaim the assembled, as
distinet from the designed, product.
Large numberss of finns 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, Sonthampton Street, Strand,
W.C.2. ’Phone: Temple Bar 4363.
Telegrams : Newnes, Rand, Lom}on.
Regisiered at the G.P.O, for transmission by
Canedian Magazine Post.

The Editor will be pleased to consider

arlicles of a practical- nature suliable for
publication in PRACTICAL WIRELESS, Suckh
ariicles showld be written vn one side of the
paper only, and should eontain the nane and
addyess of ihe sender. WAilst the Editor does
not kold himself responsible for manuseripls,
every efforl will be made to relurn them f a
sigmped and addressed envelope is enclosed.
Al correspondence’ intended for the Editor
&hould he addressed : The Editor. PRACTICAL
WTRELFSS, George Newnes, Ld., Tower House,
Southampton Sireet. Strand, W.C.2.
" Orwing o the rapid progress in lhe design of
wireless apparatiz and lo our efforts to keep
our veaders in fouch with the lalest develop.
menfr, we give no warrqnty that apparaius
described in owr rolumnus is not the subjeci
of letters paient.

Copyright in all drawings, pholographs and
arlicles publisked in PRACTICAL WIRELESS {8
specifically reserved ihroughout the counlries
siguatory v the Berne Convention and the
U.8.4. Reproductions or imitatlons of any
of these are lherefors expressly fordidden.
Practicar WIRELESS éncorporates ' Amateur
Wireless.”

The fact that goods made of raw malerials
#n short supply owing lo war condiions are
advertised in thiz paper should not be taken
as an tadiedlion that they are necessarily
available for exporl.

before the war.. Itcertainly should
be given a chance. It also seems
reasonably certain that a higher
line frequency will be adopted.

Queries
ILL readers please nofc that
during the war we areunable
to undertake alterations of circuit
diagrams, nor the -redesign of
receivers to incorporate particular
components.  This involves far
more work and time thanis 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
malke quite sure before submitting
a query that they comply with
those .rules? A stamped and
addressed euvelope, and the coupon
from the current issue -must be
enclosed. Queries must be limited -
to two. We do not answer guestions
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

tel i
ephone jp
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ROUND THE ;

WORLS.

2 "OF WIRELESS

CYc‘mg to Radio v Orchestra’s New Leader

BECAUSE of the petrol shortage a worker of Hull
(Quebec) cycles to work, He does it to music from
a ;mall radio set carried in a baslket on the handlebars.

A Link with Home
EVERY 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,
edch aircraft.

Bombers keep radio silence till they aresover the
nien are ready if needed to send new instructions.

Radio in Schools |
EVERAL head teachers in Devon having expressed
‘their opirion on the desirability of havmfr wireless
in' their schools, the Plymstock Junior:School '\Ian agers
sent'a resolutmn on the matter to the Devon Education
Commlttee which has replied thatit is prepared to make

a grant of up.to 50'per.cent. of the cost of providing and -

mstallmg a wireless set in any school in Devon under
the jurisdiction of the county authority.

American Valves
ACCORDI\TG to a.report from-the U.S.A. the long-
standing problemn: of the radio industry in that
country; thaf. of ‘too many valve types, with many

dupllcates has been solved by the War Production Board .

order to valve manufactirers to discontinue manufacture
of 350 out of 710 valve types now on ‘the Amencan
markét. Many of the discontinued valvcs are in small
demand or obsolete.

"BB.C. as Enemy of Axis Powers
MR BREND: AN. BRACI&E\‘, Minister of Information,
told the House of Commons recently thiat the
B.B.Ci,the world's largest and most trusted broadcasting:
mstrument ‘was Tégarded by -the Axis Powers as a
mighty enemy. Its audience was estunated at.about
200,000,000 people every week,

These wireless operators are constantly in touch with apera*ars on

" grown, themselyes.

I'l is announced that Mr. Jean Pougnét, 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 ture 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
URING the past twelve months there has been a drop
of 8,144 in the number of people holding wireless
licences in Eire, chiefly owing to the
fact that listencrs cannot pbtain dry
batterics for their sets. In spite of
this, people who retain their sets but

are un'ﬂ?le to use them are still ex-
pected to pay their licen_ces

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

gow Univ ersity has recentlr made
a motable 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 thesc
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.

Faciory Workers Broadcast

to US.A.

A “WORKS WONDERS?Y pro-

gramne broadcast :rom a North
Country factory to America in the
earty hours of one morning recently
‘brought a cablegram to the managing
dlrector of a British firm from the presi-
dent of an American firm with which they have
business dcalings. The head of this American manu-
facturing firm, who. heard the broadcast from this
North Countxy factory, cabled :

“ Your many fricnds joih meinsending congratulations
to.you and your employees on succusful broadcast.
Your Governinent must be proud of the fine spirit of
your workers and the contribution they are malking in
the war effort. Stop. It must be great satisfaction to
have such an organisation. Stop.” Had advised your
many iriends and they were all listening.”

B.8.C. Allotment

HE -team of enthusiastic amatcur gardeners from the
B.B.C.. Outside Broadcasting Department, who cul-
tivate an a]_lotment inl a London residential square, are
now reaping the’fruits of six months’ ** hard ™ labour,
They are cating lettuce, spinach, cabbages, radishes,
spring onions and other vegetables- which- they h'wz,
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 a“ay with 4 large cabbage or some lettuce
-tuclied under his arm ! Raymond Glendenning, the
all-round sports commentator, cocks the vetretdbles
as well and is said to be as skilful as a housemfe at the
business.:

target, but. these .
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Beam Approach

IT is intcresting to note that beam approach, the

R.AF. 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 TIlying
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 Heam
approach for themselves.

 Calling Gibraltar ”

OAN GILBERT, commére of the B.B.C. “'Calling
Gibraltar ”’ programme, gets a large fan mail
from listeners in other parts of the world who hear her
- broadeasts. 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 nof in Gibraltar with a stop-watch.
But after she had “‘ repHed ” to one officer in the Western
Desert who said that he was ‘ five hundréd 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 therc is a very
strong desire among the public and members of

the Services for more virile and robust dancc music,.

and it has drawn up a four-point policy en dance band
broadcasts.

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

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

3. To exclude numbers which are slusln 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 susceptibilitiés.

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

Signafure Tune Password

AI\NE 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 Frontler of India.
Annpe Shelton receives hun-
dreds -of letters a week
from troops in all parts of
the world.

Gramophone Record
Sales

A RECENT report from
America states that
in 1941 more than x10
million gramophone records
were sold, add the final
figures for sales of discs in
this country during last
year may also prove to be
arecord. 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 factorylabour.

Decreasing Licences

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

the following ﬁcures 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, 8,004,177 1041,
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

HE various broadcasfing departments of the Crosley
Station WLW,- Cmcmnati recently moved to
more commodiots premises, con51stmg of six floors
with over-all dimensions of 58ft. by r1oft. The new
building, which is admirably adapted to the meeds 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, engimeers’ 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

HE studios on this floor will allow for 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 500.

The fourth floor will be taken up by the organ loft
for 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 departx'nent offices.

Studio “ A’ or the station's largest broadcasting
theatre, will fake over practically the entire 5th floor.
This large rootu of approximately .50 by rxo feet will
have a neiw Stage 235 feet deep and 30 feet wide with a
seating capacity for about 900 persons. A small dining-

room and a musicians’ loungeis also located on this floor.
A balcony, three-rooms for the engineering dep’u tment,
and the organ loft Wwill encompass the sixth or top floor,

Part of the training of wireless operators for the R.A.F. Axrcraft operating messages being sen:
from the instructors’ table to the wireless operators in aeroplane cockpits.
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LUFTWAFFE RADIO EQUIPMENT

The receiver with cover re-
moved, Part of the tuning
mechanism is visible on the
front of the compact assembly.

N - the receiver-side ot the installation separate
0 units. are provided for short and long waves,
The recgivers are similar. in design, both being
continuously tungd ‘superheteredynes  having four spot
frequencies which are determined by a cam click device
on the main condenser.” All tuning controls are ganged,
the 1nain knob being large and-occupying most of the
front -panel. -The tuning scale is visible. behind a
magnifying window,: very accurate setling being possible.
“The. overall - dimensions are - approximately 8in. by
8lin. by 7in. "The.chassis is puilt up of die-castings.
The reéeivers are majnly for C.W. reception,-but R.T.
_or ‘N.C.W. -can - also. be received .on ' the short-wave
reeeiver. --The frequency ranges are_30p-600; kcfs and
3-6 mcjs. The performance of the receivers is of a very
high order both - for-selectivity -and’ sensitivity. ‘The
construction ' is, however, -expensive and rather
complicated. I

Mechanieal Constructio ‘

The chassis is constructed in' three main die-castings
of magnesiuni 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
plaies mounted on a ceramic spindle which runs in ball
bearings, one of which is spring ‘mounted to .give
frecdom 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 potch which engages a projection on a
hinged lever fex the-purpose of locating the tuning
control at any one of the four spct 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 . frequencics
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 spot frequency is in use. The

transmitters have a similar control systeni.

Circunit 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 Exiensive Installation
of the Heinkel HEI11H

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 1,000 cycles above or below it. The oscillator is
switched on when the panel is’ set to Ar for C.W.
reception. - A note filter is also switched in under
these ecircumstances. 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 1.F.  ampliier. '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 reccivers 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 Componénts

Valves are perhaps the outstanding feature of the
receiver. They are all of the Telefunken Type R.V, 12
P.2000 and are H.F. pentodes. The dimensions-.are
very small, a ring sea! 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 ineans of positive and negative temperature co-
efficient ceramic condensers. k: ]

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 L.F. circuits, which are
coupled by a variable condenser comnected between
taps on the coils, being tuned by fixed ceramic condensers.

- Top view of aevial tuning unit, showing one of the variomeiers
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 0.3 amperes, each valve taking 68. mA.
at 12 v. The H.T. supply is from a motor generator,
being 40 mA. at 200 volts.

Long- and Short-wave Transmitters

The wireless equipment contained two transmitters,
one coveripg the hand '300-600 kcfs and the other
3,000-6,000 kcfs. ; These transmitters are of the same
mechanical design and in many respects resemble the
Lorenz commercial transmitter, but on a smaller scale,

.The fransmitters each comsist of a master oscillator
valve driving two amplifier valves in parallel. Only one
type of valve is used throughout, this is a Telefunken

vaive, Typé R.L.12 P33, thus the problem of replace--

~ments is simplified considerably.

Iron-cored Variometers

The essentials of the two tramsmitter 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-tuming on the
top of the transmitter. This koob 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
thé vernier by a small magnifying glass, The tuning
mechanism is fitted with a fine adjustment control, and
is s0 arranged that four frequencies can be preset to
lock in position consecutively as the dial is rotated.
The lecking arrangemeénts have beensdescribed in the
receiver sectiomn. ’

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 frem rectified A.C. from this rotary
transformer. - ~The heater supply for these valves is
obtained directly from the aircraft battery. .

The total power corisumpti®n of the transmitter, in-
cluding the heater wattage, is approximately 120 watts
for approximately 45 watts FLF. output. The anode
efficiency of the amplifier valves measured at 4.5 mefs
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 comstructed 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 .elgctrical performance is reasonably good, but
the constiuction would appear to be costly.

Long-wave . Transmitter . )
7. This transmitter can .be used to. cend pulse trans-
.mission as ‘well-as C.W., the pulses being applied to the

amplifier; grids- from the audio. dmplifier "uniit through -

‘the aerial controller by means of the type-trafismission
‘switch,’ . g
~: The general performance of. the transmitter is very
similar to that of the S.W. transmitter. - . = .
- The power output obtainable from'-this"trahsmitter
in the pulse position is approximately the same’as that

under C.W. operation.

Aerial Circuits and Controls. .

Both- the fixed: and trailing aeridls are located at
points remote from the radio equipment 50 'that tuning
units have.to.be provided at the base of edch deriak

Remote tuning of the units. is performed’ by elé¢trical
remote control from the:aerial controller.

The aerials are switched from send to receive by
meéans of a magnétically-gperated vacuum relay con-
trolled from the Keying.circuit.

The aerial winch i$ electrically controtled from the

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

Remote Tuning Controls -

The remote tuning is operated from altetnating current
of frequency approximately 250 cycles derived from
the transmitter power :unif. The conirol is cffected by
repeater motors more fainiliatly: known 'in this country
as Selsyn motors. - Each mofor has & 'single phase wound
rotor and.a ‘threé:phdse stator. The Stator Windings of
the controlier ‘motor and. thé controlled. motor. are con-

. nected together phaseto Phase.: The rotor,windings;of

each motor are connected in parallel aid epergised from
the 230 cycle 1xo volt.-supply. By transforirier-action
due to thé phase of-the:currents -induced in the stator
windings the rotors -take up.similap angular positions
and any rotation.of one rotor is foltowed by the .other.
Two control motors -are. fitted in.the aerial contrgller,
one. to drive each remote aerial- unit: . The metors. are
rotated by the controls marked Schlépp and:Fest: “The
position of the variometers is indicated on the scales
seenl through-the windows in.these controls.- The' motor
and ‘tuning-dials -are ‘drivert-through an electro-magdetic
clutch, so. that in the event of the.control knobs béing
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 epicychi¢ gear.

The transmitting unit with valves in position and prolecting 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 Winech

The electrie winch is remotely operated frem 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 the" winch is ‘‘reeling in”” or *‘reeling out” is
shown on the main control panel by two electro-magnetic
shutter indicators. The "indicators ‘absorb 0.8 watts
from the 24-volt aircraft supply and, duc to their small
dimensions and simple copstruction;.they are of par-
ticular interest. .

(To be conitnued.)
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Why’rhe Baffle?

Folded Air Columns and Suitable Designs Are Discussed in this
By L O. SPARKS

Concluding Article.

HE idea of the short flare incorporated in thé cabinet,
can be developed along simple lines when larger
cabinets are under c01151de1at10n or when more

-adequate loading of the cone is desired. Many designs
have been produced, the majority utilising the: basic
principle of the hoin in one form or another, and while
.somne have not becn adopted generally, others———usuallv
the simpler. types
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 colurnn of sufﬁment 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 (cabmet) and the form of construction used

for the internal parti-

tions, The fundamen-
tal idea is shown in Fig.
Ul Ui U

v, and it will be seen
that if:the channel was

Fig, 7.—Thé fundamental arrange-
 ment to secure a Sfolded back air

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 conmsideration. In this direction, Fig. 8 shows an
arrangement which the writer has used successfully ;
it is sumlar so far as basic prirfciples are concerned, to
the many tx rpes 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
eariy days of radio in lieu of a speaker, With a small
dianmeter modern nioving-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
bemg arranged as shown in the diagram.

opened out into a
column.

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 ‘{0 bé rather commplicated, but in practice
it is not so difficult. as it looks. A little patience is
required, and care should be exercised when niaking
measurements and marking off' the partitions and thelr
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 fbe main features which, if
observed, wﬂl simplify ‘madtters,

‘will be better

of view ‘of sound absorption and
_resonances,

To start with,
the cabinet
should be. con-
structed from
wood of reason-
able thickness; I
would not advise
the use cof any-

thing thinner
than, say, 3in.
plywood, and

with this damper
struts or battens
should be fixed
to eliminate any
possibility of

boom or " reson- fig 11—

ance. (See pre- A suggested design

‘vious articl c.) which should prove satisfactory.

The interior con-

structional work can Dbe.carried out with the same

material, although-—as with the cabinet—thicker wood
After using 5-ply wood for the partitions,
I experimented with one of the many thick composite
boards which decorators oftcin use for ceilings, etc.  This
was found to be easy to work with, good from the point
freedom from
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 cabinct in the positions
previously determmed by measurement. A word is
necessary here to draw attention.to two points on the
diagram (Fig. ¢9). It will e seen that the {wo vertical
partitions are not the same 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 {o 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 Qut
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
cowrse,. now be necessary to
dxspense with glue, therejore
additional precaution should be
taken to ensure everv 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 bhe
removable, it’ is advisable to
* start these operations by work-

ing from the front to the back.
The upper, or’ speaker -sheif,

- should be the first to be fixed ;
follow this with the two-frent

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 wvertical
partition. Now fix the remaining three sloping pieces
in the section below the shelf, and follow thesée 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-

To simpiify construction and recmoval of the speaker,
the latter could be placed in the bottom-rear corner
of the cabinet, so tliat it is .faciig 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, 11. This is put forward not as a tested design, but
as a suggestion, as the writer has not yet been able to
undertalke the constructional work. It appears to offer
possibilities, and it would seem ideal for use in a corner-
fitting cabinet. The originator of the idea suggested

simplified all the infernal work con-
siderably, including removal of
speaker, etc., therefore, if one con-
siders makmg 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 cément, to
kill any possible vibratien, etc.

Alternative Arrangements - .
The design shown in Fig. 710 is
an (,\perlmn,ntal 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 cabiiet. B
The arrangement. dends 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'can be filled with kapok-or similar material as shown
in the speaker cab‘net ilustrated 111 the August issue

(Fig. 4).

Fig.

cabinet,

Note the

9.—The system applied to a large

gradual
width of the air column.

Fig, 10, An al!c‘maiwe arrangement
which, in the writer’s opinion, gave the
most’ safisfactory resulls.

increase in

that a hlgh -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 objeetion to this isthe fact that the radiations
from a tweeter are incliped to be beam-like and

very directional. However, it would certainly be well

worth trying,

An A'nal'ysis of the B.B.C. Forces Programme

N the recent debate on the Ministry and Broadcasting
in the House of Commons a Member spoke of pro-
grammes of ‘‘sentimental, sloppy muck tnat go

out hour after hour on the Forces programme.’

An analysis of the Forces programme between 5.15—"
10.15 p:mo., the hours when the Forces have most oppor-
tunity of hstemn shows that for a recent and typical
week, just over 50 per cent. of the tiine was taken up
by the.spoken word {news, newsletters, talks, feature
and magazine programmes, plays and rellglon)

This ﬁgure is sufficient in itself to rebut the charge of
continuous ‘‘sentimental, sloppy, . muck,’” but further
percentages are equally reveahng Dance music took
6.5 per cent. of the time, as against 5. 7 per cent. for
serious musie. - The ﬁgure for light music was 7.4, and
for variety 20.3. These are perpentages ‘which. vary
very little either way from week to: week, -though the
amount of time given to.talks and serlous music tends
to be slightly on the increase.

Evolutionary Stages

The Forces programme has gone through several
gvolutionary stages since it was originally plannéd for
the B.E.F. in France. At first the demand was almost

exclusively for entertainment. After Dunkirk the
emphasis changed, and more serious material was
gradually mtroduoed The arrival of contingents of
Empire troops treated . the need for programnmes of
special interest to them, and Dominion newsletters and,
sports commentdries 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 cc—partnerslup of
the Services and workers in industry is increasingly
reflected in the programmes (*‘ Award for Industry,”
“I am an Aircraft Designer,” etc.). i

Educational Items

In addition, the Forces programme includes such
regular features as ‘* The World at War,”” ‘‘ Radio
Recopnaissance,” ‘‘Marching 'On”’ and the Weekly
Newsletter, w hich are edncatxonal‘ in the widest sense
of the vs.ord

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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Experzmem‘mg with R eﬂex Crrcuits

Circuits Which Still Offer Scope for the Experimenfer are Discussed in This Article

EFL EX circuits were extremely popular between
1922 and 1924, and in splte 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'

g HT+
© -
TUNED
L ANODE i = -0005MFD
CGL HF
J002MFD
AERIAL COIL
N cavsTar
. QOOSMFD | oeTEcTOR
i
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. n 3 T
: I HT-
/
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Fig. l.—An‘early type of reflex circuit, in which use was made of
a crys[al 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
expernnenters and eonbtructors to explain exactly what
a so-called reflex circuit is. The name is talrlv exp]ana-

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 throuﬂh the d(‘tector they are
passed back to the high-irequency amplifying: valve, in
which they are then amplified at
low frequency, It will be under- \ /
stood from this somewhat Dbald

statement that one valve is made
to function as both a high-fre-
quency and low-frequency amp]mer
Theoretically, then, it is possible to
obtain the same output from two
valves wired in a reflex arrange-
ment as from three valves connected

HF PEN

overlooked in the days when valves, and all other
components, Wwere very e\pensx\e ‘and when- the
average valve filament (there were only battery-operated
valves then, of course) consumed sowething like 4 watts,
as r'ompared with the .z watt required- by modern
210-type” valves. To-day the particular '1dvantages
mentioned do not weigh so heavily, although the saving.
of one valve 1s worth consxdermg For purposes of
comparison an early type of reflex circuit of the kind
just referred to is given in Fig. 1, where the simplicity
of the arrangement is clearly o be seen. If the ceurse
of the swnal voltages is followed it will be scen to go
from the acrial- tuning circuit to the grid of .the valve,

from there te the (tuned-) ariode circuit, to the crvstal
detector, back to the grid:filament cireit. of the valve -
by way of an L.F. transformer and, - finally,. te the
phones or speaker joined between :hé tuned-anode
cireu't and H.T. positive,

The arrangement -is simpie enough and the- pune!ple
perfectly obvious.. As to the practical details, it should
be observed that the .sccondary winding of the L.F.
transformer is at the carth end of the aer 1a1 circuit, and
also that it is by-passed by means of a..ooz-mfd. Fixed
condenser. Pue to the method of connecting the
low-tension battery and filament rheostat (this compo-
nent was always used with the earlier ty pes 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 ium,tlon
efficiently at both high-and low-frequencies. “1i spite
of this difficulty, however, rcally good results were
frequently obtained, and the actual arrangement shown
can be tried out with modern componems ~ One point
to observe is that reaction is provided by coupling
together the tuned-anode and aerial coils; this imeans
that one coil must be movable in respect of the gther.
For this reason the circuit is most easily tried out’ by
making use of solenoid-wound coils having a variable
couplmg in the formm of one winding ahdmo in or over
the other. Approptiate windings for medium waves
are 44 turns of 2z s.w.g.-.cnamelled wire on a 3in

HT A+

—y 5. O

HTv2

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-
Jarly in a receiver of the simpler

type.
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At this pomt it is worthy of note

that the first reflex circuits to be

used . actually emploved a erystal
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detector, with the result that
““ three-valve " reception was to be
cbtained by using only one valve.

This was an advantage not to be . ponrits.

-k

=T

Fis, 2— The above circuit is a suggestion for a reflex circuit employing medern com-
Broken line shows an alternative earth connection, which should be fried.
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diameter former L1, and 52 turns of the same wite on
a 2}in. diameter former for Lz, 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. I, since better results can be
obtained with a more up-to-date arrangement usin,
modern components and a valve (instead of the crystal
as rectifier, with reaction. A suitable circuit for such
an arranoement 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, prov1ded {that two co1ls of similar type be -

-employed.

The circuit now in question is an'efficient one which

.is capable of good reception and reasohably good quality
so long. as no attempt is made to obtain gre’{t volume.
A variable bias voltageé is applicd 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 o6f only
2:1 step-up ratio, whilst a ratio of ‘even 1: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~ha~ving:a high secondary
impedance. The other comstants of the circuit conform
to present-day standards, whilst the anode circuit of the
detector valve 1s,su1tably decouplod so that only one main
H.T. positive tapping is required..” For conveniencé and
sunphclty a sccond tapping is used to supply .the
screening grid of the high-frequency pcntode. .

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

There -are various modifications of the two general
circuits dealt with, and, provided that the principles are
understood, the e\perlmenter 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 en]oyment of wireless experi-
mentation.

A Mains O )perated Oscillator

An Efficient Umt for Morse Class Instruction.

HE meagre performance of a battery operated
T 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-
talen morse instruction.

The usual scheme of using a L.F. transformer for the
oscillator circuit was tried, but was discarded for the
fbllowing reasons: Flrstly, the output levél varies
conslderably when the note is changed; 'a variation
of 4 to 1 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

By A. E IRWIN,

transformer Tz has the following windings. 4 volt 4
amps, 4 volt 3 amps and 250 volt 50 milliamps. Half-
wave rectification is obtained by the wvalve Vg,
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. 1, makes common
the output of two identical electron—coupled oscillators
of 100 kefs, 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 100 ke,
the other, by means of the variable condenser, can be
varied between 100 kefs to 95 kefs; thus giving:a range
of beat notes from o to 5 kcfs. Supposing the variable

defect, the note changed when the volume
control was altefed. Thirdly, a pure -
‘note which does not vary audibly with &>
“keying could: not be obtained.
The-circuit described
in .this earticle was
designed to overcome

the dlsadva.ntages enu-

merated above, and it
is claimed that the

. note is much purer,
quite steady during €2
keying, the volume

control definite, and
the output level con-,

stant over a wide range
of frequencies. The

wide range frequency
control (0 to 5 kefs),

combined ™ with . the

volume control, pro-
vide a desirable fea-.
‘ture if several oscilla-
tors “are used in the
same room to assimilate
the interference met.
with in practice

Cireuit -Details
The H:T. and L.T.

Fig. 1.—The’ theoretzcal circuit of the unit in which V1 and VI aré the two electron-coupled omllatoxp

responsible for the audible note.
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oscillator is adjusted to g9 kefs, the beat note or differ-
ence frequency will be 100—99 kc/s, or 1 ke/s.

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

/6" y
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Fig, 2-—The actuel layout, as used by the writer of the article.
ote positions of Vi and V1.

length. A circular top and bottom about 1}ins. diameter
are fixed to these formers, so that they resemble large
cotton reels. Four hundred turns of 30 -S.W.G. copper
cotton-covered wire is wound on the former

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 lc/s is obtained.
C6 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 ontput from the
oscillators, by medns 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 sccond an output tctrode. By
means of S1 the first amplifier can be cut out, the re-
moval of the loudspeaker plug from jack Jr1 closes the
circuit by means of a contact incorporated in the jack.
The output transformer should be a 7 to 1 ratio if possibfe,
if one is not available an ordinary L.F. transformer will
suffice, but must be connected as a step-down transfoimer,
that is, the secondary (marked grid/grid-bias or 18;0S)
joined in the anode circuit of V3 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
16ins. 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. equipment'is assembled
on the -extreme left, the centre porfion being occupied
bv thé 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

L3

(L1), and then the wire brought out for HT+
several inches and back again for winding a —
further oo turns {Lz), the loop thus -formed G

being the tapping point shown connected to

the cathode of Vi.  The oscillators were built 230) 8o

up on a small piece of ,wood forming a sub- AL csl
baseboard 8ins. by 6ins., and tested initially i~

as a separate unit. The output level was low, & O
but could be heard quite.well on headphones A=
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 Cz until no note is heard. The frequency of

"LIST OF COMPONENTS
The bracketed numbers denote quantities required.

Cl1 .0005 pf Condenser (2).

C2 50 ppt Trimmer Condenser (1).
C3 ,0003 uf Cofidenser (2).

C4 .002 pf Condenser (2),

C5 .01 uf Condenser (8).

C6 50 uuf Vatiable Condenser (1).
C7 25 uf Electrolytic Condenser (2).
C8 4 uf Condenser (2).

J1  Jack, with contact (Bulgin) (1),

J2  Jack ().

K1 Morse key (1). -

L1 400 turns 30 S.W.G. .

L2 100 turns 30 S.W.G.

L3 L.F. Choke (Ferranti B2) (1).

P1 .5 megohm Potentiometer.

R1 50,000 ohm Resistor (2).

R2 100,000 ohm Resistor (3).

R3 10,000 ohm Resistor (2).

R4 20,000 ohm Resistor (3).

R5 300 ohm Resistor (1).

R6 250,000 ohm Resistor (2).

R7 800 ohm Resistor (1).

S1 Switch, D.P. change-over (1).

$2 Switch, D.P., on off (1).

T1 Output Transformer 7:1 ratio (1).
T2 Mains Transformer (1).

Vi H.FE. Pentode, Mazda SP.41 (2). g
V2 Triode, Osram MH41 (1).
V3 Output, Tetrode MKT4 (1).
V4 Half-wave Rectifies- (1).
X1 4-volt Lamp (1).

g Fig. 3—The mains unit incorporating
gy 44 a half-wave reciifer and efficient

smoothing.
b

close to the transformer Tz. The keying leads are
brought out from the right-hand side near the oscillators
Vi. ) 5

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

- an output of -} watt was measured, or ample leudspeaker

strength for a small room. With the two L.F. stagesin
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, enouglh
power to operate an almost unlimited number of pairs of
headphones.

The total power consumption from the mains is 35
watts. - !

¢
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Ruadio Examination Papers—10

A Further Selection of Questions, wﬂh Appropriate Answers, by The Experimenters

1.—Delayed AV.C.

HE circuit for a double-diode second detector is
given in Fig. 1. Detection is provided by the
common cathnde and the diode anode marked D.1,

in conjunction with the load resistance R.1. Ancde D.2
provides A.V.C., and resistance R.2 is the load across
which the rectified A.V.C.

tion, because the load resistor (R.1) of the detector diode
is returned directly to the cathode. It may be added
that R.5 is' a decoupling resistor and, wlong with C.x, it
provides smoothing of the.A.V.C. voltage

2.—H.T. Smoothmg

voltage is developed ; the
end of R.z whick is con-
nected to the diode anode
becotnes negative in res-
pect of the cathode, and
also of the earth line.

If the cathode were
returned directly to the
egarth line, in the wusual
manner, an A.V.C. voltage
would e applied to the
controlled valves immedi-
ately a sighal was rectified.
Consequently, some nega-

SPECIMEN

also fo provide delayed A
delay 4s obiained.

3.—~1In a twpical batfery

valve 2,

I.~—Draw an outitne circuit of w second detector designed

2.—Lxplain bricfly the function of the c]zoke and
condensers in an H.T.-supply smoothing circuit of
the tvpe shown i Fig. 2.

would vow expect of the follomw’ faults
© (a) Open-circuited grid leak in the oscillator
circutt of the frequency-changer ?
(b} Burni-out filament

Fig. 2 shows-a simple smoothmg circuit of the type that

. i may be used in conjunc-

p tion with a rectifier when
QUESTIONS drawing H.T. from A.C.
mains. A half-wave rec-

tifier is shown for sim-
plicity, but the principls
would be the sare if any
other type of rectifier
were employed,

The output from the
rectifier is D.C., but it is

V.C. Explain  how the

superhet, what symptoms

pulsating; - _that is, the
voltage is constantly
i the I.IF.-amplifier rising Trom zero to a

maximum and then fail-

tive bias would be fed (¢} Low wesistance leak across the secondary ing back again to zero.
back as A.V.C. on even ’ . winding of the sccond 1.F. bransformer ? In that form it would
the weakest of signals. A~—What 1s the difference between elecirostatic and obviously be unsuitable
This would mean that electro-nagnetic screening ? for use as high-tension
sensitivity would be re- ——E«plmn the reason /or frequency-doubling in the with a receiver. Tt is
duced on 2ail signals. excifer stages of an ultra-pigh-frequency transmiticr. therefore nccessary to

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 ‘eathode of the double-

6. —VWhat would be the correct resistance and wa ‘tape
reting for the bias resistor shown in Fig.
valve jvaswd 35 mA anade curvent and 7.5 mA screen
curvent ‘at the corvect H.T.
correct working bias of —4 volis?

“*iren out ™ the pulsations
and te obtain a reasonabiy
steady D.C. voltage sup-
ply. The “‘ironing out”
or smoothing is performes
*by the iron-cored choke

ffze

Woltage and with the

diode valve. As long as
the cathode is positive in respect of D.2 there can’ be
no electron . flow from the cathdde to the anode, and
therefore no rectified voltage across R.2. But when the
anode P.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 bP«applwd until the posm\e lalf-cycles reaching
D.z are of higher potential than the cathode. In other
words, AV (,. will not be applied until signals of certain
amplitude are applied to the diode.

1f the value of R.4 be fixed, the extent of the delay
can be gov erfied by variation of R.3. The latter can be
set so that A.V.C.is nét applied to the controlled valves
until the amplitude of the signal reaching the second
detector exceeds any desived figure.

The delay voltage does not have any eflfect on detec-

11000/ mid . HT+
[} )
:% r"*‘l e
2R4 -
mid 2
Hr+ FT o ermsss
. ZSMa
05 '
i N 3R 5; Delay
Y ey e e 4 5.3 l-—;. Wi’
] Mo 2 g
: 3 O,
e AR
AT 'SMn,RS T

1.—A double-diode used for second detection and to provide

Fig.
: _dclaycd AV.C. for the preceding H.E. and LF. stages.

and the two large capacity

condensers. That mquod C.1 becomes charged as the
vo]tarrn rises, and then starts to discharge as the voltage
falis, thus ¢ absor bing " the shocks of the pulsations, In
that way a certain amount ot smoothm" is effected, the
sharp ‘“peaks” and deep ‘* troughs " of the pulsatm*
voltage being flattened out to a certain extent.

De:pxtc the action of the condenser, the voltage still
pulsates, although to a less marked extent. W hen the -
voltage rises 'mrl the current through the choke tends
{0 increase, a so-called back E.M.F. or rcverse voltage
occurs, due to the self- induction of the ¢hoke. As the
current starts to fall so does the back L.N.F. The
result is a tendencyv for the ¢urrent throngh the choke
to remain steady, and therefore for the output voliage to
remain steady.

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

. Rect/ﬁér ii;zc foke
Fig. 2.— A simple m 0000 -
rectifier and Qsmooth- |
ing system. uestion .
2 asks for anexplana-- AC, -~
tion of .the function ' ;lC; / [
of the choke and the g
candenser. 4 mid om i
cordlenser

on the slight irregularities in voltage appearing between
the negative output lead and the r;szht hand end of the
choke, so that an almost perfectly ste’ldy D.C. voltage
may be apphed to thé receiver,

3.—Superhet Faults and Sympioms

(a) The oscillator grid leak, in con}antlon with the
grid condenser, provides a small amount of * self-bias
to the osciliator grid, so prevcntmg the amplitude of -
oscillation from rising to the point at which the grid
would be so heavily biased negatively that oscﬂldtlox;
would cease.
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Therefore, if the leak were not connected, or if it-

weré open-circuited, the oscillator- would (théoretically) -~

goout of operation after.the first few cyeles of oscillation.
In practice, there would generally be sufficient “* leakage
resistance’” befween filament and grid——either at the

HEC

Cz

(]

AAAAAAAA
VWY

v
_ Fig, 3— A simple frequency-doubling circuit. V.1 is a crystal oscillator,
the anode circuil of which is tuned to the crystal frequency by L.I an
C.i. V.2 is the doubler, and L.2 and C.2 tune to twice the crysial
frequency. - .

valve base or valve holder—ior the high négative bias to
leak away atintervals. 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. G

(b) 1f 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
thevalve and the wiring forstrongsignals to pass through
to the second detecfor. Reception would-thus be ob-
tained on.very strong signals, but signalstrength would
be poor. At the same time, tuning wounld probably
be very critical.

{c) Leakage across the LF. transformer would clearly
result in a nrarked loss: of signal strength, and if the
resistance. were sufficiently [ow, reception would not be
obtained at all, provided that the stages were well
screcned. In pther circumstances, in,adgition to weak
signals, it would be found that tuning was unduly flat
and that adjustment of the trimming condenser across
the secondary of the faylty LF. transformer would not
have any effect.
4,—Screening i _

Electrostatic sereening is used in H.F. cirenits, 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 belwecen the
clectrodes. Expressed rather crudely, the screen
.neutralises the capacity.

Electro-magnetic screening - is different in that a
screen of magnetic (ferrous) material is employved. This
is placed in the field of such componenis as iron-cored
chokes and transformers carrying low-frequency or A.C.
currents. Eddy-currents-are developed in the iron
screening, and so the magneti¢ field is virtually pre-
vented irom extending lLeyond the .screen. Sheet
iron is generally used for electro-nagnetic sereening,
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 sericus losses if placed in H.F. fields.

PRACTICAL  WIRELESS

5.~Frequency~doubling

Crystal control is desirable in all transmitters, so
that the gencrated 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
for 40 megacycles is so thin that itis not only déficate,
but very costly to produce. .

So that a thicker and more robust (lower-frequency)
crystal may be used, frequency-doubling wasintroduced.
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
triode frequency-doubler (V.2). The anode circuit of
V.1 is tuned, by coil L.1 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, zo megacycles, is applied to the grid of V.z, the
anode circuit of which is tuned by means of L.z and
C.z to 40 megacycles. This circuit receives * kicks””
at every half-cycle and therefore oscillates at twice the
frequency of the previous tuned circuit.

In practice, it is often found desirable slightly to
over-bias V.2 so that the wave-formis distorted, By this

means, more effective ““ kicks’' are applied to L.z and-

C.z with the result that the frequency-doybling is
carried out mere efficiently. 5

6.—Bias-resistor Value

The bias resistor shown in- Fig. 4 carried the total
cathode current of the valve, And thiscurrentis thesum
of anode and screen currents. In the casein question
this amounts to 42.5 mA.
© 'We know .from Ohin's Law that resistance in ohms
is equal to the voltage divided by the currentin amps.,
or that R=E/I. 1f we substitute in this equation
we get:

Rae %
23 X 1,000

the fraction being muylti- f
plied by 1,000 to convert
the current in mA., to the
cutrent in amps. If the
equation is worked out it
will befound that R=g94,1
ohms. That, therefore, is
the value of bias resistor
required. The figureis not
very critical in practice, rF
and we should use aresis-
tor ot goc or g5 ohms,
whichever were the more
convenient ; it mighteven
be permissible to use a

AAAAAAAAA A

value. of 100 chms, but s +

that would cause the A&mas, =

valve to be slightly over- fesstor—|" & =y
biased and would there- 2

fore reduce the output to £ dng

a certain extent,

The nccessary wattage
rating can be found either
by multiplying the bias
voltage developed, by the
current passing through the resistance ; or by multipiy-
ing theresistance in ohms by the square of the current
in amps. The former is the simpler, and we have

Fig, 4—The circuit of an outpuf

tetrode using cathode biasing, I

is required to find the correct value
for the bias resistor.

W::‘B%—i’ which gives us .17 watl.
.

Using the second method we have:

t We=I2R= 42:3 5, 425
W R I,cmo>< 'I,ooprA"I

-which also gives the answer as .17 watt.

In practice we should use the nearest higher Wattage‘
rating, whichis .25, or { watt.

»
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oN Youm WAY

B.B.C. or C.B.C.? -

CORRESPONDENT 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 thaf 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 fature
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 wé should become even
more quickly bared 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 forward to it, as we did in the days of
Writtle, and the early days of 2L0O. There is pleasure
in anticipation. It is more pleasant to travel than to
arrive. Asitis, we do not look forward to broadeasting,
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 and 21.0. 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 1ot over-critical about the
poor transmissions, nor about the well-worn gramo-
phone records which were played by Eckersiey. .

Familiarity has bred contempt and made us over

critical,;perbaps.

Criticism . )
UT thatis no excuse for the B.B.C. If critics continue
to criticise particular broadcasts, the B.B.C. should
drop them. They must remember that once a man has
broadcast his views they sailaround 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 MRoll of (Derit

Readers on Active Service—Twentg-sixth List,
W. Gall (Gnr., R.A., Home Forces),
R. P. Munn (Lieut.,, R.N.V.R.)

J. E. Jackson (Lieut., R.E.)
A, Rossi (Pte., RA)
D, Giddens (Spr., R.E.)

By THERMION

they cannot praise, they will not damn. They may
even apply to the spoken word the principle of “de
mortuis nil nisi bonwn,” for as Barry said in one of his'
plays, the three things which cannot be recalled are the
pastlife, the spoken word, and the neglected opportunity.
Praise, on the other hand, is a particularly harmless
thingy it can be handed out even where itis 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 if the unit value is now only 50 per cent. of what
it was-pre-war, 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 spedkers 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 nof to
permit the mild- and popular cxpletives and execrations
1s 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 Puritanisin of the Victorian era. The
B.B.C. must not endeavolir to bolster that up.

B.B.C. Pundits Prohibit Launghter.
{The B.B.C. has officially. stated that its Brains Trust is a
serious item of its programmes and should nbdt be laughed at.}

A grave announcement owm ‘the air
We feel constrained (o make

When hearing our Professors speak—
Don’t laugh, for pity’s sale.

If Joad and Huxley, splitting hairs,
With rage should make you wriggle,
Remember this injunction, please :
Rage on, but do not giggle.

When into abstruse arguments
Our Brains Trust takes a ramble, .
Remember what respect you owe
To our Commander Campbell.

We beg you take them seriously,
Derision” is a sin,

We’re really most pertfurbed to-thinlk
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”
) ““ Torem,™
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SUPERHET TUNING CIRCUITS

2
HE 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 first detector and also as a high-frequency
oscillator. The oscillator is' tuned to a frequency which
always differs by the same amount from the ffequency
of the signal it is wished to receive. In most modern
superhets this difference frequency is approximately so0
kilocycles per second ; 165 kefs is a widely used fre-
quency.

In theory, the osc ;
either higher or lower than the signal frequency by
463 kefs, but in-practice it is the bigher] {requency that
is used. The reason for-this will-become fairly obvious
a little later when itis seen, for example, that'for a 600~
metre signal the oscillator frequenty would be only 35
Ike/s if it were 165 kcfs lower than:the signal frequency.

The intermediate frequency is fixed at 465 kefs, At
least, it is fixed at a i

illator may be tuned to a frequehc%z ’

How Inductance and Capacity Values are’ Calculated

Inductance and Capacitance Values .
In designing these two tuning wcircuits; the correct
inductance and capacity can be determined from the”

standard tuning-circuit formula, which is:

1
f= —
~27VIC o

where f is the frequency in cycles per second, L is the
inductance of the coilin 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 conderisers is almost invariably in terms
of microfarads, it is conivenient to ‘modify the formula
for the praétical units.‘ This is equivalent to multiplying
both L and C by-1;000,000, or 106 (a more convenient
way of expressing the'$dme thing).. And-since the two
are multiplied together, this means thdt.the denominator
is multiplied by the squaré root 6f 1012 ; this is, ot course,
108, - And those readers who have been following the
scries entitled “ A Refresher Course in Mathematics_,”, .
will know that, if the result is to remain unchanged in

frequency quite close
.to this figire,~ al~
though . the .. actual
frequency. . in . ke/§
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 frst four stages
of a modern super-
het, There is an
H.¥. 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-
diode in nearly all cases. The aerial is tuned by the
oscillatory circuit made up of the coil L.1 and the
tuning condenser C.x. On the usual medium-frequency
band this circuit has to cover a range of about 200 to
690 1netres, this corresponding to a frequency range of
1,500 to 500 kefs.  For those who have forgotten, it
may be mentioned that the formula for converting
wavclength to frequency is:—

£..300,000,000

{500-500 A¢fs

Thisskeleton circuit of the first four
tuning circuits. L1 and Cl, and
corresponding oscillator frequency r

where f is the frequency-in cycles per second, and the
Greek letter 2 is the wavelength in metres,

For convenience, it is generally better to take f in -

terms of kilocycles persecond, 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
1,000,000 cycles.

Referring again to Fig. 1, it will be clear that the
tuning circuit made up of L.2 and C.2 must-also cover the
same frequency range as do L.x and C.x. Thisis because
there is a simple H.F. transformer used to couple the
HL.F. ataplifier to the first detector..

L2

Y ] AL
465KEk *
Hf (ot FC (mtm . Det
I oo 1 "'ﬂ_'l
1t i % % ) 2 I 4 AN
[} s ] 2 ]
i \ TN < i .
minm. :
=] s
: = | T’ LF
. ! \ B ] -
200-600 Metres 1500-500kts 1965-965K5fs ~—AVC

valves of a typical good-class superhet shows the frequency ranges of the
and C2 cover the signal-frequency range, while L3 and C3 cover the
ange, The i]wlg ;625 kcis LE. transformers are marked LF.T.] and

value, the nuinerator and denominator of the fraction
must be multiplied.by. the same figure.
Thus, we can re-write our formula as:
" 10
fem——

2nvIC
where L. and C are in microhenrics and microfarads
respectively. Now let us see how this can be used. We
start by taking f as 500,000, w as the usual 3,14 and C
as.0003 mid., which is the standard capacity for tuning
purposes on medium waves. From this we could find the
value of L in icrohenries. Those who work out this
little sum will find that the answer comes outat around
zo%, which is an-average inductance for medium-wave
coils.

Alteration of Capacity =

The inductance will remain unaltered, soit remains to
find whether or not the frequency can be raised to the
required 1,300 kefs by reducing the capacity of the tuniug
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.)



September, 1942 } PRACTICAL WIRELESS 431

REPLACEMENT
IMPOSSIBLE

It is impossible to replace many of the items shown below.

Stocks are getting lower and lower, many are not now being

manufactured. You argtsﬁr(zngl{ at\dvised to purchase before
. it is too late.

pemBIG CONDENSERw==w

PURCHASE

| We are able to offér 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. Al sizes, 2/ each.

. TUBULARS.—.0003 mfd., .005 mid.,
7d.each. .01mfd., 10d.each. 0.1mfd.
1/- each. -

METAL CASED PAPER.—1 mfid. x
1 mfd. 800 volt, 2/- each. 1 mfd.
300 volt, 2/~ each.

SPECIAL TUBULARS.— 0.1 m#d. 6,060

volts D.C., 8/6 each.
w

3 G TV
gPIRAL iLs used i i-drift qoulpfnlts 'ERSG‘ =
N R 1S, AS S eceiv: Nomi-drift air di-electrie, 0 m.mfds., §
co igpout &‘A“%“m ‘putton suitable for 8.W. work, 1/3 each. 3
1d. W

0005, Y 611 g "
ruties W56, MOVING IRON D.C:
ors. VOLTMETERS

A good quality
panel mount-
ing.meter with
clear - reading
2iin.dial. Volt~
age measure-
ment T 0-9v.
Fitted with
fterminals at
. back.  Brand
new. Price

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

EAKER GRILLES. Solid chronium-plated decorative speaker grilles,
]sz»:autifuliy made, 3/6 each. . Similar, lighter ‘weight, nickel-plated,  2/6.
Tach 14in. long, 4-bar, 1}n. wide.

Cagh with order. No
C.0.D._No orders accepted
from Eireor N. Ireland,
Postage must’be included.

See also our classified
advertisement on page 459

23, LISLE STREET, GFRrard 2969 LONDON. W.C.2
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of the tuning condenser, As'sumipg the use of a high- used, the next step would be to try substituting it in the:
grqde_ condensm;, angi >that care is to be exercised in. formula, -allowing the value of C to be .ocoooz mid.,
building the receiver, it isreasonable to take theminimum one-tenth the maximum value, plus .00002 mfd. for
capacity asone-tenth of the maximum. Ifthisisdoneand stray capacities. s
the figure substituted in the formula given above, it . et "
will be found that the answer obtained is approximately The working is as follows : %
1,500 kefs, as anticipated. e L
d - 274/ 125X .00004 oth )
It will be found that- this comes to about 2,200 kcjs,
in mind the considerations already explained, it will be vﬁndh {1 neans that the frequency coverage Sl
seen that the frequency range to be covered is that of the 20°quate. [ . : oy P
signal-frequency circuits, plus 465 kefs. In other words, If the self-capacity of the coils was known, and if
the range is 1,995 ko/s to 965 kejs. Itis at once evident @0 average figure were taken for incidental:capacities
that a smaller coil or a smaller condenser, or both, it would be possible to calculate the exact capacity re-
will be required for tuning. A. condenser of lower duired for the oscillator condenser at any-setting of the
maximum capacity is certainly desirable because the Signal-frequency tuning condensers and so'to design a
ratio of maximum to minimum frequency in the range = ganged condenser with which the tuning could be kept
issmaller than before ; whereas it was three to one for the 10 line throughout the frequency range. 'In sonie cases
signal-frequency circuits, it is little more than two toone the end plates of the condenser sections are split radially
for the oscillator circuit. so that they can be bent toward or a\vay“frm.n theadjacent
Suitable inductance -and capacity values could be fixed vanes and the tuning thereby trimmed” at-a

Oscillator Frequeney . . .
Now when we turn to the-oscillator circuit, bearing

" found by means of trial in the formula previously em- number of settings of the tuning condenser.

3

ployed. But we know that the condenser mav be of y
fairly low maximum capacity, so ‘we 'should start by Padding - ) i

trying a value'of, say, .oo02 mid. If this capacity is When a number of frequency ranges have te be
substituted in the formx_lla it will be found that an uoyered the position is rather more complex. The method
inductance of about 125 microhenties will suit our gften adopted for ensuring correct alignment- in ‘these
purpose. The method of workmgu is as follows : circumstances is to use separate oscillator coils for the
! PR (O diffcrent -ranges and to wire small fixed or pre-sét
6.284L X .002 - condensers in series with them ; these are known as
The only convenient method of working this out is by - padding condensers. When the coils are switched into
squaring throughout. This will be made easier if we write the eircuit onc of these condensers is virtually in series

965,000=

our 965,000 as 108, which is approximately-¢orrect. * with the oscillator tuning condenser, and it may be so
The formula, after squaring throughout, cari then be adjusted that correct alignment is maintained. - it is
written : not proposed to work out the results of comnecting
12 1012 condensersin-this manner, but readers who are interested

0= % .000al. - may do 8o, remembering that when condensers are wired

It should be mentioned that 40 is only approximately Iin series the overall capacity is equal to the reciprocal
éorrect for “two pi all squa’reé 0 or ¢ f};urpgj squared,’}: of the suin of the reciprocals. Expressed mathematically,

but it is sufficiently near for present purposes. At.this thismeans that:

point it may be mentioned that pisquared approximates R«
tfairly closely to 10, and that this is useful for quick 22
estimation.) iy . . 3 )
By cross-multiplication we can see that the above ypere € is the overall capacity, and ¢; and cy are the
equation may be written in the form : capacities of the two condensers that are in series.

102X 40X .0002L= 1012

38 ifyving get : We have not dealt with the calculation for the in-
Stmplifying, we get 109X 8L=101? ductance of the windings of the L.F. transforiners, but
‘ or 8L=103 readers may find suitable values for these by adopting

or L=125 (microhenries}. the forinula used above and-assuming a” maximum

o capacity of about .ooo3 mfd. for the trimmers. The

Maximum Osciliator Frequency required I.F. should be obtained when these are sét

Assuming that an inductance of this value would be to half their maximum capacity. :

S g . my o,

S G SN AGS Unless vou are asking for tr'ouble,‘don’t leave frayed
) Dhis ends on inetallised sleeving. © -
Screened Sleeving L .
OME ‘troubles sgem to crop up in periods: at the S-8- Detectors - = ’
time of writing, the chief delight of rany con- ° When many constiuetors switch over for the first time
structors appears to be the lack of attention to the from an ordinary triode to a scréened.grid detector, they
ends of metallised sleeving and, believe it or not, actually ~are often very disappointed with the results. Under
connecting the sleéving to the conductor which normally. .correct operating conditions an S.G. or H.F. pentode .
passes through the centre of the insulating tubing valve will give increased gain when used in the detector

inside the outer metal covering. position, but where so many constructors_skip up is in
Such little pranks can prove quite expensive, apart ~the value of applied. H.T. voltage to the screen.~
from the fact that the circuit is likely to be struck dumb, _In the majority. of cases quite a low voltage will give
while the tester or constructor will give vent to his the best resultszan average value being in the neighbour-
feelings in a more expressive manner. - hood of 3¢ to 36 volts: ' WLl .

When metallised sleeving'is used, and in a modern

high-gain receiver it is employed quite’ aﬁl:ot, do make - = —
sure that the ends are at least §in. away from the ends g Y] QR e

of the imsulating sleeving and that they are securely: | NEWNES SHORT-WAVE MANUAL
bound with. thread, folded back on iiself and soldered 6/~ or 6\]6 by post from

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.

George: Newnes, Ltd., Tower House, Southampton St.,
LondongW.C.2, 4

-
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Valve Curvef_S iatic or D)//mmzc 2

Their Meaning. The Difference Between Static’and Dynamic Figures.

T you examine any page of a valve manufacturer’s
cataloﬂue you . vull observe a table giving the

“ characteristics” of the valve; that is, amode
impedance,amplificationfactor,and mutualtonductmce
This tahle will be prefaced by a statement that these are
the published characteristics of the valve, taken under
some special operating condxtlons—-usuaﬂv anode volts
100, and grid volts ZETO. 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
andcurvesare whatareknown as “static’ characteristics,
that is to say, they are derived from test hgures taken

. : T 13
; 3 ] Y3
=
/ 1°%
L Lal
S g
- % 78
A1 &
VAVIE I
AN .2
AV.AS
A 3
4 P4
// /////'4 ‘!
/r ~ L~
-0 -8 -

GRID VOLTAGE,

Fig. 1.—Static characteristics of a fypical general purpose
attery-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, itis
not commonly known that, under practical working
conditions, thc values of the characteristics are not so
high as the “static” figures.

Why not Dynamic?

The reader may, therefore, quile reasonably ask why

“static?’ characteristics and curves are published
by Nalve 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 uader 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. Itis thdt the “dynamic” characteristics are not
constant, but depend upon the actual operating ‘condi-
tions, and more partncula’ﬂy upon the nature and impe-
dance of the “lcad,” that is, the type of apparatus
connected in the anode circuit of the valve.

Au Example

This will be made clear by taking a typical example.
Fig. T shows the published. (static) grid wolts/anode
current characteristic curves of a typlcal 2-volt general-
purpose valve—the type of valve used as a detector
or first low-frequency amplifier. Separate curves are

" ditions isto derive

Practical Effects

given for anode voltages of #5,.100, 125, and 150 volts
Taking the 125-volt curve—the top curve but one—
it shows that if a pressure of 125 volts wds applied to
the anode of this valve, and the voltage appiied to the
grid was varied from zero to 7 volts negative, the anode
current would vary from about #.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 /hds curve pre-
supposes that the anode voliage remains constant at 125
volis all the time.

In Practice

Now see what happens in actual practice. To'begin
with, some piece of apparatus, such as a resistance or a
tmnsform(-r will be connected in the ancde cireuit, and
if the valve is béing cmployed as a low-frequency amph—
fier, a negative bias voltage will be applied to the grid.
Suppose this negative blas is 3 volts, and that with no
signal applied to  the grid the actual ¥ olt”u’e -on the anode
is 125. When a slgnal 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 deu‘ease

But when the anode current rises, the voltage drop
in the anode load will increase and the actual voltage
at thé anode will be less than 125. Similarly, during
negative half-cvcles 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 ¢rue Vvalués of anode
current during positive ha1f~cyc1es will not ‘be those
indicated by thestatic curve, but will be lower ; and the
true values of anode current daring 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, asindicated in Fig.
2. Itiseasytounderstand from this graph, whichshows
that the dynamic curve has a less steep slope than
the static curve,
that the practical
effect of using a
valve under Tre-
ception condi- . -
tions results in a ! 4
reduction of its [
mutual conduc-
tance below - the
“static’’ figure.

Another .. and
still moreinterest- 1
ing way of show- o
ing the difference ]
between  static
and dynamic con-

N
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4 ,
\ ]
s VO uw

ANODE CURRENT(m A)
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N

a dymamic curve o
from the anode P“\P

volts/anode -cur- %
rent curves of the . A
valve. This “.g 5 _¢
method will "ap- GAID VOATS

peal to those lis-
teners who like to
study radio from
the  theoretical
angle, and should

N
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<

é
1
o
>
1
g

WORKING
GHip BIBS

.Fig. 2.—Static and dyngmic curve forms.
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also interest those who, so far, have not come across
anode volts/ancde current curves,

Deriving Other Curves

Referring again to Fig. 1, we can take readings rom
the curve, showing the anode currents for various grid
voltages, as for example o, —1, —2, —3, and s0 on.
The following table has been compiled froni the curves
in Fig. 1.

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 line XY with the various anode volts/
anode current curves, :

Operating Conditions i

The operating conditions of the-valve will still slide
from one curve to.another, but along another line, such
as X; Yy, which represents a load of just over 10,000

ohras, being -givein
< ! by “ resistance
-l ; equals volts
1 m J divided by amps.?”
GRID| VOLTS /| ANODE GURRENT.| & | NODE voLTS / ANODE CURRENT] 8 The greater the
F— o+ t i t oy impedance of the
c-1AnL\cT'5m5T|CS L CHARACTERISTICS, ¥ load, the less steep
a7° O&° & will be the slope of
g . % X; Yy For the
A i /L\g/ 9 ‘present we will as-
o717 o7 sume that the.line
S/ | _Q‘\-%,j’) so marked ml'FiG' 3
& N N represents the ac-
'_v"/ e %\4 Vd “‘7{40/_ 2 tugl working con-
{/4/ // )& Y S ¢, ditions,
I 22 / 7 o =% J}é | E g
- i A 2T 0 #° The Dynamic
o < // L7 A 5 Qq\f’ Curve
s *\07/" {o—t 7 ,/‘/ © The working
/] . [ aw A L1 values of anode
> ¥ 7 /' P §Y1 current at various
4 . - 1 a7 . ifnstantaneous
40 -9 <8 =7 +6 -6 -4 -3 -3 . 0O 25 [ 75 o 195 150 values of grid volt-
€e——— GRID VOLTS a3 ANODE VOLTS st age will therefore
Fig. 3.—Anode volts|anode current curves and derived dynamic curves. be shown by the
A . points at which the
- line X; Y; cuts the various anode voltsfanode current
G‘\’ﬁgﬂ‘%\“{s Anode Current. curves, and are marked a, b, ¢, d, etc., on Xy Y; (Fig. 3).
=S e N o= o 7 From thesce values we can now construct a dynamic
75 Volts. | 100 Volts. | 125 Volts. | 130 Volts. characteristic curve, as shown at the left-hand 3gilde of
0 '3.1 525 7.4 10.0 Fig. 3. Inthisway the true variations taking place in the
1 1.8 3.9 5.9 8.4 valve under actual working conditions can be studied
2 0.95 2.4 4.3 6.7 with accuracy.
3 0.4 1.4 3.0 5.2
4 0.1 0.65 1.85 3.8 [ g
2'3 0 QZE 1.2 %é' -
7 R I PR B e PRICE  PROBLEMS.
0 0.35 .
9 0.1 Problem No. 435
10 o " LLIAMS wished fo fit uy a simple battery-operated set in is local

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 —x grid volts (second horizontal line
of the table) against the respective anode voltages, a
second anode volts/anode current curve for grid volts
—1x 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. Tf the
anode voltage remains constaut (which, of cousse, it
does not for reasons already explained) a 3-volt (pe’hk)
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 Impedancs

These -conditions would only exist, however, if the
“load ”’ in the anodé circuit of the valve had. no im-
pedance -and therefore prddiced ‘no voltage drop. But
the anode load does possess impedance—must, in fact,
possess impedance in order that an amplified reflection
of the grid input gignal shall be developed across it.
And because the load possesses impedance, and produces
a voltage drop which depends upon the current flowing

AR.P. post; he found fn his den an old fhree-valver complete
- with one of the early horn type loudspeakers. After averhauling, the ontds
gave quite good results, although the tone was not all one would desire.
Seeing -4 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 resnlts were wehk,
and poor iu quality. Thinking that the speaker might be faulty, he took
it bacx to the dealer, who couneeted it (0 a test receiver and proved that
it was in perfect condition. Azain Williams tried it on his set, but resnlts
were s4ll hopeless. What was wrong ? °
Three boaks will be awarded for the firat three correct solutions opened,
Tntries should be addressed to The Editor, PracTican WIRELESS,
teorge Newnes, Lid., Tower House, Southampton Street, Strand,
London, W.C.2. Envelopes must he marked Problem No. 435 in the
top left-hand corner, and wmust be posted to remch this office not later
than the iirst pest on Monday, August 17th, 1942, '

Solution to Problem No. 434 -

The A.C./D.C. receiver Pte. Askwell was using did not include a condenser
in series with the throw-out-aerial, therefore, the tatter was in direct contact with
the chassis—throngh the aerful coil—and, a8 one side of thé Mains is copnected
to the chawsis, a short circuit vould be produced pcross the inains if the aeria}
touched the ground. It will-be remembered that Nie side of the mains is always
earthed. When the Orst test was carried out, no defect was present, but, owing
to the poor insulation on the wire used for the aerlal, a short circuit was cansed
by the pourivg rain. i

The three tollowing readers Successiully enlved Problem No. 434, and books
have accordiniy been forwarded to them : H. Wiener, 243, Willesden Lane,
N.W.2; Bdr. B. P. andrews, R.A.; N. D. Twiddy, 54, Woodbridge Road
Hagt, 1pswich, Suffoik.

| 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.z.
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T/Zﬁ Cathode-ray Oscilloscope

The Puckle Circuii.

Fly-back Eliminator.

Synchronisation

(Continied from page 300, August issue)

*HE limit of this build-up is reached when the grid of
Vy is driven so negative that the valve is com-
pletely cut off, and anode cwurent ceases. As soon

as this happens, condenser Cy begins to discharge through
registance R, the time of discharge being determined as
before by the product of C;R. When the dis-
charge is complete the current: through Vypwcommences
to increase, and’ the action is reversed. A study of the
condenser current waveform during a full cycle will
show the saw-footh 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, tflfere-
fore, the resistance must not be constant, but a varying
functlon of the current. This condition can be fulfilled
by replacing the series resistance by a saturated valve.
Early methods emploved 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 apphed 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 zlternative to the diode was found in a

Fig. 18. Wave forms produced when interoal time equals time of
uration.

circuit, and w hich can, of course, be used for the prodiic-
- tion of time-base potentxals It wiil be seen from Fig. 18
that the time interval between successive waves depends
on the values of each alternate condenser and grid leak,
CiR and CR;, and can be adjusted by varying any one
of the pai¥s. For equal values of (,Cl and RR, the wave-
form will approximate that drawn in the. figure, where
interval time=wave duration.

Other Tims Bases and Constant Current Devices

1t 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 malke its working
constantly. repetitive. In generators where this feed:
back is obtaincd by coil coupling it is. possible o make
.one valve perfoarm the comp]ete 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 couphmY between
th¢' 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 thcqe Jatter
circuits is due to Puckle,dnd is drawn in full in Fig. 21.
1t consists essentially of the discharger valve Vi, phase
revérser V3, and a “constant current pentnde Vg A
bricf note on the latter would be preferable before
attention is paid to the rest of the circuit.

As alreadv explained,
when a condenser is
charged through a resis-
tance the voltage across it
rises, expomentially, and
as the charge on the con-
denser more nearly reaches
potential of the applicd
emn.f.,, so does the expo-
nential characteristic of
_thé charging curve became
more pronounced. When
it is not convenient to em-
ploy a high value of
- charging voltage for the
time basc in ‘use, ie.,
when it is necessary touse .
practically the whole of
the waveformm amplitude
and not depend on the
initial linear section of the

Fi'g 19, (a) A pentods used as
remains 1.

wave

{a)

valve of the pentode class. With such valves
the anode current is practically independent of
the - anode voltage, provided that-the latter
exceeds a certain  value. (See Fig. igb.) In
modern . pentodes this value is usually in-the order of
40-70 volts, and provided the anode voltage. is not
allowed to fall below this figure the anode current remains
substantially constant. Referring to Fig. 19a, which
shows a pentode used as a constant current device, it will
be seen that 4 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 gctnal producer of the saw-
tooth tlme base waveform ‘it is obvious that the speed

50°voitage

(b}

Fig. 20.-— The effect produced if sieps are not taken to suppress
the cathode beam during discharge.

of the sweep can smoothly be controlted 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 50 volts less than
the full H.T. to be obtained from the generators.

la (6)

Eg: -{5

Anode Volts. Ae.
50 volts v '

a canstant current demce, (6) Showing how the .anode current

voltage.
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Puckle Cirenit

The- circuit due to Puekle (Fig. 21) is an -ingenious
and popular ‘hard-valve time- base circuit, which is
capable of providing stable operation over a very wide
-frequency range..

The opemtlon of the arrzmuement is as follows: the
time-base condenser C charfres linearly through the
constant current pentode Vg, thus carrying the cathode

- I /11‘

C must charge before V) becomes’ conductive and,
theréfore, by mahnw Ry a variable, the amplitude may
be easily cotitrolled:

The rate at which C charges depends on its capacity
and the current through VQ. A rough control can be
obtained by a aelectlon of cap’l(:ltles bet\vccn .oooxr and
while a progressive control, ensiring ﬁequency
ove11ap between the ranges cov ered- by the’ condensers,
is obtained "by varying the

HT+

1 p.'
QUTPUT ll

screen volts of V. Thls 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 synclnomsa—
tion and fly-back eliminator.

Syse.

The Fly-batk Eliminater-
Unless precautions are
taken to suppress the cath-
ode beam during the dis-
charge or ﬂy—back period,
this latter stroke can.often
be seen cither 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.

—0
FLY-BACK
(70 TUBE 6R107

Fig. 2I.

very wide frequency .range.

of the discharge valve V; more and more negative.
relative to its anode The control grid of this va]ve is,
however, conuected {o the H.T. po<1t1ve line through the
Lomparatn ely high anode load resistance Ry of valve
Vs, and is- applccmblv uegative with respect to its
anode due to the voltage drop produced in Ry by the
anode ‘current .of Vy

As soon as the l,athodc of V; has travelled sufficiently
negative to approach the potultxal on its control grid;’
this valve will cothmence to ‘pass current and a voltage
drop will be present across’ Ry This will swing thc,
suppressor grid of V; negative,. cansing the anede of
Vs and also the grid of VI to travel positive. The action
is_ cumulative and condenser
C rapidly discharges through
the saturation of V,, until,
when it is completely dis-
charged, no furthcr current
flows through R; and the
cycle répeats.

It will be seen that the re-
sistance R;, which is in the
discharge. path, will atfect the
amplitude of the' triggering
unpulse present in the grid
- circuit of - Vg, and also modify
the period of the fly-back,
and by being a variable can N
be used -as a triggering con-
trol. The voltage developed
across C before each successive o=

S

~_0000¢

—7The Puckle hard-valve ttme -base circuif capable - of providing stable operation over a

This at times can préve
confusing and causs some
annoyance, as turning down
the brightness control to reduce the fly-back will also
reduce the observed waveform in the same ratio {Fig. zo0.)

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. 2r) it will be seen that a lead is
taken from the grid of V3 through a small condenser
‘and applied to the grid of the tubc. If the brightness

. control of the latter is now adjusted just to the required

brightness, the negative ‘kick which occurs on the grid
of V3 during the period of discharge of the condenser C,

e ————
. - Amplifier HT.
— OG0 ! DU AN
Time Base AT,
b
—— b -
1‘7 - —
O -

discharge is equal to the am-
phtude of the produced wave-
form,*and is dependent upon
the extent by which the grid
of V, is maintained negative
relative to its anode by the
voltage drop across R;. The ig
Oreater the value of this re- .

sistance the greater the time

Fig. ZZ—A sutlable time-base power supply “circuit. Good

crnont’lmg is essential,

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

-In some cases 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

Svnchronisation is not 4 subject which can be fully
dealt with in the present article, and is therefore only
described - briefly. ~ What is meant by synchronisation
is the locking of the time base to thc potential being
examined so that the time base is only triggered off at
certain periods of the work voltage.

.Consider a frequency of 50 cycles applied to a time
base running at a speed which is not a factor of that

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

Time-base Amplification Stages

Owing toinsufficient 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 somnetimes necessary to introduce an
amplifier between the time-base output and the horizontal
controlling or X plates of the tube to overcome eltheL or
both of these difficulties {Fig. 23).
The defocusing effect can

Final
Anode

AAAA

3 - ] YVV

From O-—I

Time Base

H H7' only be avoided by the use of
symrmetrical deflecting circuit
in’ which. the plates are con-
nected with their electrical
centre point at final anode
potential. (Sec earlier.) ~

The circuit shown uses two
valves of similar character-
istics, and these are biased
by Rl in their cathode circuits.
The anode resistors of V; are

Va2 together equal to the anode

resistor of {\'p, andrin order to
obtain equal output from the
valves their inputs also must be
equal. The input to Vp," there-
- fore, is only a proportion of
the output of V;, depending
on the valaes Ry and Rj.
For optimum results <R°+R3)

Qe

Fzg 23.—~A4n ampltﬁer circuit which can be mtrodaced between the time base oatpat and the

X plates of the tube.

frequeﬂcy ; obviously the time base will be commencing
each stroke at a different part of the 50 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 Yo eliminate, and unless the

ve10c1ty is continuously adjusted the picture will notf

remain stationary.

By injecting a small portion of the work voltage mto
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’ i, a whole number or a ratio of two
whole npumbers. The resultant traces need not be
confined to a single pattern, in fact an intricate pattern
might be obtained which at first sight mwht appear
dithcult. 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 cigcuits 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 heater volts for the cathode-ray tube (only ad\'lsable
when the tube paclk negative is earthed), as well as H.T.
for any amplifying stages which might be ysed between
‘the work input and the ¥ plates.” At all times the tube
must be kept away or screened from the AL, fields

The pack can be used to supply *

=amplification of Vy, assummg
that the grid leak of V, is
much greater in value than Rn

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.

METER READINGS

A PROBLEM was recently put forward by areader who

] 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 readmg of just over roo volts.
To make quite certain what the reading was, he used the
next lower range which read slightly more than ioo
volts, and he then found’ that the reading was only
slightly above. 60 volts. He thought the meter was out
of order, but this was not so. Onthe 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 fhe low
resistance meter would considerably modify the voltage

~actually applied to the circuit.

*

!NEFFECTIVE SCREENING

HEN metal screens are employed between stages in a

- receiver it may be found that screening appears to
be ineffective. This may be due toseveral 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 6f a complete screen must
be bolted together so that no gaps or air spaces aré left,
and it may-also be found that it must be made in such a
manner that it forms a complete box—with top and
bottom. An obstinate superhet ‘was rccently 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 constructdrs who prefer to
build the latter type of set because they beheve that the
construction is easier and that the receiver is *“safer.”” In
many respects thisis a fallacy, since a mains set is no
more difficult to build than a battery one, although there
is a little more work involved, prlncxpally 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 takcn is just as “‘safe ™ every respect. The
essential point is
that the compo-
nents which are in
connection with

SEARTH LEAD ) the mains supply
= should be beyond

T AnggE reproach, and

CAIp === A should be ‘insu-
HLAMENT lated in the best

possible manner.

All-mains or Eli-
minator ?
When the above

points are fully

QE%%’ realised there

P f- may be many
f?ADo g ”fé{ég constructors who
T FLEX “xAL) would like to con-

< vert their battery

EARTH LEAD sets’ for - inains

Fig. 1. —S’wws how the' valve-holder Ol)erat}on_ an_d‘the
connections have fo be altered to suit following’practical
. mains valves. advice will prove

useful. It is, of

course, a simple matter to construet 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 dlsregard that aspect of
the question and deal, instead, with the . alterations
required when the set is to be entxrely modified for use
with the more efficient indirectly-heated mains valves.
In the first place the connections {to 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. 1), whilst the original filament ter-
minals hecome heater terminals, and must be connected

AN

Battery to Al

How to Convert a Baifery-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 flex,
-asindicated. 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 curreut the
fields are neutralised to a large degrec when the w ires 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
Wumg required in the case of a two-valve (deét.- -pentode)
battery receiver employing a circuit such as that shown
in Fig. 2. The few alterations are indicated in’ the new
c1rcu1t (Fig. 3), from Wthh it will be seen that in the
case of the cathode
Jead to each valvea -
bias resistance is in- \ /
cluded, this being by-
passed by, a 25-mid.
electrolytic conden-
ser, , of which * the |
positive terminal is
joined to the cathode {t
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

ATMHL.

NAVY

AR

L1

A [

,
b3
P
7500
]

25:MFD

1 S A IS S AL LS4

-

41 H.I. and - the
M.P./Pen. When
other valves are used
the resistance values
must be changed
accordingly. :
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 circujt in the.form of a second
25,000 ohm resistance. - Ac¢tually this second resistance
oHT+ By mnot always be required, but it is

L

catho

2s0000 )

\/

ooy |

AAAAAR,

]

[.——.QH,'[-
- <]

gencrally 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 emploved
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 1nducctly heated valve rectifier is
used in the mains unit, or of 350 when a
directly- -heated valve or a metal rectifier
is emnployed. The rest of the circuit may

r
.

& O LT

.

4
GBR-

Fig, 2, —A typical 2-valve battery-aperated cireuit which lends itself to easy

COIZY)ETS‘IOH

L¥~ yemain unchanged.

A Three-valver Example
In modifying a recciver having a vari-

able-mu ‘or a screened-grid stage rather,
greater precautions must be taken if the

e o e -

- yo—1 - —{

th 3.—The circuit shown in Fig, 2 now-
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CENTRE PAGE CIRCUIT

How to Convert a Batery-operated Set to an All-mains Model

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 flex,
-asindicated. 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 matcrial
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 fcw-alterations are indicated in the new
circuit (Fig. 3), from which it will be seen that in the
case of the cathode

25,0000 . :

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 valveisobtained 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 g B
Additional decoupling is provided for the
detector valve, and the anocde of the variable-
mu valve is also decoupled by méans of a
2,000-0hm

lead to each valve a - A=A OHIH resistance
bias resistance is in- \ / ; 25,0000 $ anda x mfd.
cluded, this being by- . 3 fixed - con-
passed by a 25-mid. denser. Al-
o vhion fhe - e v
ser, , of whic he always = neccssary
positive terminal is SlnL | Mo/PEN. the auxiliary grid of
j(;jnteld to t?e cath’f)ge £ ~fr—t - the lggntg)det i% ‘ de;
of the valve, e : d coup instead o
value of the resis- = being connected
tance ishjn egch Czﬁf’ g s ?g‘xlzctly- ltq 1thte p<ons1-
governe ‘the high-tension
z1?ype of: valge em- 3 lead. As the modi-
ployed, but the values . s ,L':'g fied circuit is lilgely
indicated apply ' to i 63 they to prove rather
t\fv%we_ll-kno\im types ' p'?“' t 3 Tgs kz’ma' gf(‘:rittlicall“ hbt;c.euﬁzg
gx gsﬁr v;ryg_—?ﬁg i E ; * <O T v:legreee o?uzclmplli%ca-
M.P./Pen. .When | 3} " tion provided, the
other valves are used =i %.- ovng &rid circuit of the
the resi?taucehvélueg o pentlocg: bxs glsortgie-_
must be- change : i et R - . C. 2 couple y inserting
e asClal ' Fig. 3—The circuit shown in' Fig. i‘zzx:’l:;e:’it\o suit A.C. mains oalves, ‘Note ar0o,000-olm fixed

The- altered con- . . ) resistance between
nections for the pick-up should also be noted, whilst it the G.B.— terminal on the I'.F, trans-

p rireare—

will be seen that additional decoupling has been added
in the detectO; anode circuit in the form of a second
25,000 ohm resistance. - Ag¢tually this second resistance

may: not always be required, but it is
in order to ensure

gencrally necessary
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 emplayed
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 condcnser should have a
rated working voltage of not less than 230
when an indirectly-heated valve rectifier is
used in the mains unit, or of 350 when a
directly-heated valve or a metal rectifier
is employed. The rest of the circuit may
remain unchanged. ¥

A Three-valver Example P
In modifying a receiver having a vari-

able-mu ‘or a screened-grid stage rather.

greater precautions must be taken if the

described, readers ‘are recommended

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. : =" '

Justas in the case of the two-valve
circuit discusséd above, the decoupling
condensers C, Cr and Cz2 should have
rated working voltages of at least 250
and 350 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 10 and 20, respectively. In
the cdase of both circuit arrangements
considered, the fixed ’resistances may
all be of the 1 watt type, since the
current which they have to cairy is
comparatively low,

Despite the fact that the general
modifications required when converting
receivers of other types than those
wmentioned are the same as have been

V

T4 L
-—l—-—:.—_-! (.
Fig. 5—This is 1

AA
VAV

re— - A | 5400 1
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ed Set to an All-mains Model

. not to attempt the modification of receivers having
two - FLF. 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 reccivers, and
it is not possible to treat the subject of their, alteration
in general terms, since each individual circuit must be

possibility of instability and self-oscillation is to be considered omn its merits,

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 2,000-0hin graded potentiometer included in the
cathode lead, whilst the voltage for the screening
grid of this valveis obtained by means of a potentio-
meter cowprising two fixed resistances joined in
seri';s between H.T.+ and the cathode (cquivalent
to H.T.—).

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

Increased Decoupllng

Additional decoupling is provided for the
detector valve, and the anode of the variable-
meéans of a
2,000-0hm

)

g's‘g??,n‘"""v' OHI+ Tesistance
es000af & and a 1 mfd.
5. fixed - con- %
denser. Al- acmans
though not X ' ’
always  necessary, Fis 4~*d,ThF, o
ME/PEN. the auxiliary grid of "F”l;“/" s u"fl’v‘;
the  pentode is de- #mPleSuene v
coupled ‘instead of
being connected
Y directly to the posi-
S} tive high-tension
: R lead. = As the modi-  or power unit, and the connections are given in Fig, 4,
- GQ fied circuit is likely for a circuit which employs an indirectly-heated valve
L] $F sy to prove rather -rectifier. A &atisfactory umit. of ‘either “type can be
"o, 23 @% “critical”  because assembled on a simple flat-baseboard, and may be housed
T e ¢ T’W = of the much higher in the samecabinet as the'set,’or in a scparate container.
i R SR LS degree of amiplifica- For the purpose under consideration it is generally
N o tion provided, the _better to use the indirectly-hedted valve tvpe of rectifier,
- i, s Ac¢ grid circuit of the ’since the “peak” voltage when first switching on is not
’ ~o pentode is also de- - so great, and the condensers in the set do not requiré

leredoto suit A.C. mains valves,  Note

coupled by inserting
aroo,oco-ohm fixed
between

to be of so high 4 working voltage. The circuit is self-
explanatory, and the output frowr the unit is approxi-
mately 250 volts at 60 m.a. and 4 volts at 3 amps. ;

)

resistance

the G.B.— terminal on the I..F, trans- !
- ' — e 6O
) . ! T+

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. o : '

Justas in the case of the two-vaive
circuit discussed above, the decoupling
condensers C, Cr and Cz should have
rated working voltages of at lcast z50
and 350 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
e standard electrolytic condensers,
designed {or a working voltage of not
less than 10 and 20, 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,

Despite the fact that the general
modifications required when converting -
reccivers of other types than those
mentioned are the same as have been

_ described, readers are recommended

Iy
: LT-
No—>co+

] ‘ : s . LT+

G:B~ GB-

L—‘éoﬂ.‘

Fig. 5—This is representative of 3jvalz{e batlgrjgircuits of the 1-V-1 type. - Compare

A

it with Fig,

=S -t

1 1

O - Y
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~. ptovision is, however, made for re-
dueing the H.T. current to abbut4o

LA

/.

000N ¢
MVS/PEN

J

50,0000 )

100,0000.

m.a., when only~ two valves are
employed in the receiver.

- Thére is no necessity for fitting
terminals to the mains unit, and it
is generally-more convenient to pro-
vide suitable flexible connééting
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
30 henries when carrying 5o m.a.
is suitable, provided that the D.C.
resistance does not exceed 1,500
ohms. The same remarks apply to

VYWWY

AAAAAA

gé;
H
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oHT:
=" the electrolytic smoothing con-
densers, fuse, and Q.M.B. on-off

Fig. 6~The circuit modified for AC supp
- valve.

llics, pariable bias being provided for the H.F.

L O .
<..:;Lj\5;

switch, but all components must
‘ be of reputable make and unim-
‘pedchable quality.

Improved Flat-ce

A- Constructional System to

O‘NING to the demand for a dry battery of reduced
volume for a given output, the.flat-cell type of
battery has recently come into prominence. An
important pointin the manufactureof this kindofbattery
is the provision of an effective seal between adjacent

cells of the battery, so that internal leakage. of the

electfolyte does not occur, and the accompanying
diagrams illustrate a satisfactory construction that
accomplishes this in a simple manner. = =
“As_shown in Fig. 1, each cell coinprises. zinc and
carbon elements -Z .and C,.an ‘electralyte: S, and a
depolariser. M, and, a riumper of cells {f6ul.are shown in
the illustration) are stacked togétheér to form a battery.
The carbon .element: C preferably comprises 2, coating

ot carbon on one of the me
The feature of the construction shown. is that the zinc'
ot zinc-carbon elements are made somewhaf larget’in
area than the electrolyte and depolatiser elements, so
* that marginal portions. of the zinc plateg projett
the main body ‘of the cells, and a slegve B of suitable
electrolvte-resisting inaterial i§ placed over-the stack of
¢ells .and then shrunk on 'to theém so that it embraces.
the ‘edges of the zinc elements tightly and forms an
effectiveseal between adjacent cells. Preferably a ring A
of suitable electrolyte-resisting material is arranged round
the marginal portion of each -zinc element Z, and
suitable adhesive may be used to cause adherence both
of the rings A to the zinc elements Z, and the outer
sheath B to the ledges of the jrings A. The sleeve B
assumes the corrugated form shown when shrunk om,
and will permit 'some expansion of the air spaces D
round the cells to accommodate gases generated in the

battery.

Constructional Petails . 5.

In the preferred construction the outer sheath com-
prises a tube of plastic material, such as polyvinyl
chloro-acetate, cellulpid or cellulose .acetate . plastic,
which can be swollen by immersion in a suitable liquid,
such as acetone ; the tubeis cutslightly longer than the
assembled stack of battery cells and its cross-sectional
area is. somewhat less.than the area of a zinc plate.

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
sgprrugations shown in Figure 1, and causes. the ends of
the sheath to turn inwardly, as shown at T, thus holding

surface of the zinc plate or elemenit Z.

beyond. -

| Type Dry Battery
Eliminate Electrolyte Leakage 4

the cells together. Thé tension within the sheath
produces the end pressure necessary to maintain the cell
elements in good electrical contact.

.As shown in Figs. 1 and 2, itis preferred to place a
‘ring or band A of suitable material, which may also be
_a plasti¢ material, round the margin of each zinc to form
a-cushion-between the outér sheath and the edge of the
zinc plates and also to protect the margins from the
elgctrolyte. Thering or bands A may be cut from a tube
of . plastic material -and expanded, and then shrunk
on to the zinc %

inthe manner .
already  de- f G 4 £
cribed. The ¥

ring A may,
.as- already
stated, be
coated ~ with
adhesive  to
cause adher-
.ence to - the
zinge plate and
to . the outer
sheath. Suit-
able adhesives
are: A suit-
able grade.of
chlorinated di- .
phenyl, a soft
sticky. cumar
sresin,- o1/ .a
mixture “tof
.beeswax, resin
andlinseed oil.
The battery
is completed
by the attach-
ment of termi-
nal leads (not
shown), and it
may, if de-
sired, be
coated with.
bitumen,
pitch or other
suitable mate-
rial before be-
ing placed in
a container.

Figs. 1 and 2.—Sectional elevation and plan. of
an improved dry battery, showing how ‘effective
inter-cell sealing is obtained.
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RITISH gozvc

The Month’s News of Members’

Natal, 8. Africa
£ I WAS interested to observe in an earlier issue of

PracTican 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 mierely wish to
hang a certificate on the wall,50 consequently I thought
that I had better get busy and attempt to show" that
my interest is real]y genumex To thisend, thcrefore 1
enclose a photograph of my ‘den.’

“The ‘cabinct on "the left contains an 1rin. 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 reaily
adequatc bandspread, but pul]s 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 co'ls, performs really welion the hlgher frequencies
(ro-40 mctrcs) It is with this Rx that I am trying to
form a respectable log.of ‘stations received,” but, as 1
have not long been in the S.W. hstenmg game my
present log is not worth mentioning. Although I have
heard such stations as Daventry, Sydnov Tokyo and
all South African transmitters, they are so com-
monly heard that they are not unusual, As I
take in PRACTICAL WiRrELESs regularly, I derive
greatinterest from articles, ete., published about
S.W. -vork, and heartily approvc of its new and
Jhandier size.  Also, the descriptions of P.A.
amplifiers and sound & systems have been of great
use' to_me and my wireless friends who h:ne
lately “been busy on that work. PracricaL
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 cvery month.”—J. Hotchluss Member
6,994.

[Many thanks, No. 6,994, for your inferesting
Letier ~and photograph. We hope vou will nmke
good” progress with your S.W. work, and soon com-
pile a fine log of Dx tmmnmswus We are
pleased to note “that you gel your copy of Prace
TICAL WIRELESS n'vulm'ly iany readers i this
coundry would like to be able to say the same.—
-Hox. SEec.]

Belper. Derby
ITH reference to the article in the Julyissue of
PracticaL  WireLEss, ‘Who Can Help?’
1 think that my log may help. On April 21st, 1942, at
' 15.30- -16.00 lirs. GMT [ received a station which
said, ‘ Thisis Asad Hin calling over Free Inidia Radio.’
(’I‘his was.spelt out.}) The wavelengths were 31.92 and
© 26.16 metres, The 31.92 m. station has since been
replaced by oneon the 24 m_band. Later,in May, another
member of the club told e that he had had conclusive
proof that thisstation was not.India at all, but Germany.
Asad Hin signed off for the day at 16. oo hrs. G.M.T.
and left his carner wave on. A few minutes later came
the words, ‘ This is Germany calling in her Indian
transmission,’ - 1 hope -this log will help out those
members who sent in a quety about.Asad Hin. I should
like help qver: a_station which I received on June 7th
at 19.30 hrs. G:M.T. on a waveléngth just above WCW,
18,9 m1. and yet below 1g mietres. ‘It said, ‘ Thisis \’VSH
calling HET7. WSH would be an %meucan but I can-
not trace the origin of the call-sign HET7. Perhaps you
could tell me the country.”—R. Bralth\\ aite, No, 7,176.

ThY TANCﬁng TENERS él UB

Activities

Romsey, Hants
“ FEW lines to report reception of the following
Wstations during June: 16/6/42 -—Chungking, Chma
XGOY, 25.21 metres; newsin English from 23.30-
23.55 hrs.” R. 6, QSA. 4, T. 8, very bad QRM.
18/6/42—WDO, New York City, USA ., 20.7 metres,
14;770 kcfs; close down . 24.00 hrs.; 22.36-24.00 hrs
programipe in Portuguese. This qtatmn appears to have
the same schedule as WCW. R. 6, QSA. 4, T. 8. Also
logged during June: WCW, VVL’WO \\'RUL WCBK,
WCRC, VVGEA, FZ1L.”—T. Hyder, No. 7,089,

Lurgan
HAVE also been experimenting with several S.W.
circuits for an o-v-1, using an output pentode with
separate oscillator and a pre-selector which Iintend to
build shortly,

“On May 31st, between o3. 3o and 09.00, 1 had a S.W.
DX competition with a friend. The. follomngare a few
of the best catches : Moscow, RWG, 19 m., R.S.T. 550;
Chungking, XGOY, 16 m., R.S. T, 446 ; Cincinnati,
WLWO, 19 m., RS.T. 368 Bound Brook, WRCA,

A section of the receiving station owned and oberated by a Natal member,

v. J. Hotchhiss.

A neat and businessiike lagout.
14 m,, R.S.T. 557; Vatican City, HV]J, 19 8 m., R.S.T.
588, and Hull, \\BOS 19.2 m., RS.T.

- Inmdenta]ly, ‘mny friend received \VSI ‘ofi 16 metre
band, answering RWG.
-« These loggings were received on an o0-v-1, band-
spread tuning with a short indoor aerial.

“A few days ago I picked up 2 small transverse
current mike, for which T buiit a 2-valve R.C. coupled

. amplifier for phone work,

“1 would like to make contact with any S.W. en-
thusiast who builds his own equipmént.”*—DM. Posner,
No. 7,224.

Walthamstow
- I NOTE with regret the lack of any notice regarding
a club being formed in Walthamstow vet.. 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.
‘1 amn going to rebuild my 0-v-1 with the-addition of
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an R.F. stage, also I am going to modify the detector
circuit. -1 dox. f know Svhethier 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 fo the other members n W’althmmtom If
they will vespond and write to us, we will sce about forming
a group. Regarding reaction, we would advise No. 6,736
to try the e/utron-roupled syslcm as it s certain/y wost
effective—Hox.

SEC.]

Binding Bincing

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

Exeter
ERE are details of some of the alterations 1 have
made ‘to my three-valve receiver. Finding that
the .ooor 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. .

“T also erected a 4oft. outdoor aerial, about zoft of
which is vertical, Lately auntomatic gud -bias has been
added, and the .o0r mifd. condenser parallel- feeding the
transformer changed for a .x mfd. The value of ‘the
condenser feedingthe ‘phones was changed from .oz mfd.
to 1 mfd: These latter changes appear to make static
less.troublesome, and definitely improve .quality,

“ The best- reactmn arrangement I have tried is that
in which the condenseris connected between the junction
of coiland choke and earth. This arrangeinent does not
affect tuning nearly as much as the proper throttle-
control method.
~ #Ta close; Frgive the list of st'xhonc which I have
lately received.: FZI, WRUL, WGEA, WCW, WCBX,
WNBI, Wi CDA, WCRC WLWO Radio '\Ietropol
Mo:co“ PMA, WBOS, HVJ and others.

“If anyouc "could supply me with details of Radio
Metropol T sheuld be verv pleased. Its wavelength is
19.69 Tvietres. A newsin Enghsh and musical programine
iggiveh'daily at 12 a.m, D.B.S.T. Nolocation was given,

« Also,instead of @ resistance in ‘the grid ¢ircuit of an
untuned R.F. valve, I find a good wave-wound R.F.
choke much better. It gives more volume, and, in wmiy
case, hetfer selectnlty and freedom from local station
breql\ through.’~~W. A. Jubb, No 7,168.

Egypt
TTHIN a day or two of receiving the letier irom
Member 6,994, of S. Africa, an *airgraph **letter
arrived from ‘»[ahmoud Hosm»—No 5,871—o0f Daher,
Cairo, on which he says: “1 am Vvery pleased to seénd

you, this first letter by the “airgraph’ svstem, which. 1,

’

thiuk will be of great use in’ correspondence between -

amateursin Eg vpt and England, due to its speed when’
coupared with the normal- postal system,”’
Reproduced on the "urgraph isa photo of his equip-
ment, which includes a “ Sky Buddy,”” an AC./D.C.
four- valver; ; a I-v-1 S.W. receiver and a combined

one-valver afd 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 geat. Mahmoud Hosni ends his letter-by * Wishing
the club and Pracricar WIRELESS every success.’
[We thank Member 5,871 for the interest showi and liis
kind wishes, and we feel sure that the airgraph system
w®ill, . undaubtedlv, speed  up communications befween
dwmatonrs=all the world over, whf:n we return o normal

activities.  Although the airgraph was-ihe first we have
received  from . a auzlzm; “member, it was nof, the. first to
be delivered to Hmdqmzrfus as” several’ wmembers in the
Forces sevving overseas have already takew ad:vuﬂmge of
the system to sznd us greetings.]

Aerial Insnlators
HEN giving the aerial its annual summer overhaul,
particular attention should be paid to the staté
of the insulators and the halyards. The former should
thoroughly be cleaned, all sooty deposit being removed
and . the surface of the insalator polished. Halyards
should be examined for fractures, rust and brittleness.
If in doubt about any part, itis always advisable to
replace it with more serviceable material. If ropes are
used, they should be subjected to a thorough. test to
determme whether they are still in a condition to
withstand their load. This can be done by fastening
one end to a convénient 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, An} frayed portionsshould be cut
ottt as they are liable to foul the pulley and, during the
high winds of the winter, break and let the Whole aerwl
down
If fresh fixings have to be made to the insulators,
make gquite sure that you use the correct method of
fastening them to the wire or rope. The illusiratien
{left) shows how it should be done. 1It.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 throuzh each ; there-
fore, if by any mischance the insulator breal\s the
aerial will'stiil be held by the guy. In addition to thls,
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 cifective way in which the

aerial and halyard are made secure. There is no need to
use several unswhtlv knots of doubtful vahie: use the
method shown, finishing off the loose ends b) binding
neatly with Waxcd thread.

BRASS G XHNSE

PHOSPHOR BRONZE _ -
STRIP2G XA G X

EBONITE STRIP
XX 2%
BOLTED TO BASE

- EBONITE BASE
wxa'/a"m%"

BRONZE ST RIP

Here are the cmstructmnal details of a handy Morse key lor Hrose
who wish to practise the code. 7

MASTERING MORSE

'By the Editor. of PRACTICAL WIRELESS
* 2ad EDITION -

This handbook, written with special regard for service
requirements, ‘will enable even the beginner rapidly
to become proficient in sending and receiving. d
1 l_ Of ulI ~Bnoksellers or by post 1{2 from GEORGE 1 /_
a Book Dept.) Tower House,
'Southampton Street London, WiC.2. net,
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DAGE N ] T?-"

—the dependable
BATTERIES

e FOR
RADIO, CARS

, MOTOR CYGLES
COMMERGCIAL
VEHICLES

ETC.

Sales Concessionaires :

HOLSUN BATTERIES LIMITED

137 Victoria Street, London, S.W.i D.9

LOOK AT THESE
books!

RADIO SIMPLIFIED

AT.C. Cadets will be looking iforward _to this
follpw-on book by John Cldrrlcoats———to be
rernembered for his ““ Radio Simply Explained.”
This time the author goes farther and deals more
fally: with modern radxo practice. A masterpiece
of “compression, elucidation and instruction.
Members of the jumior 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.

'S HORT-WAVE RADIO

By J. H. Reyner. A comprelensive, practical survey
of modern developments in the use of short, ultra-
short ‘apd micro-waves. It provides a grcat deal
of valuable data concerning the practical methods
of their use in radio and telewsmn transmission.

10s. 6d. net.

MODERN RADIO GOMMUNlGATION

Also by Reyner. A partxculax 1y 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,

forward to the future.

YES! BE PREPARED

Times are difficult, but that
is no reason why you should.
not be looking confidently
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. W‘

EARNING POWER IS A SOUND INVESTMENT

Accountancy. Examina-~
tions

Advertising and Sales
Management

Agriculture
h .I. Fire E. Examina-

tio;

Anpﬂed Mechanics

Army Certificates

Auctionecers and Estate
Agents

Aviation Engineering

Aviation Wireless
anking

Blue Prints

Boilers

Book-keeping, Acecount-
ancy and Modern Busi-
ness Methods

B.Se. (Eng.)

Building, Ax-chitecture and
Clerk of Wopr

Builders’ (!uantnles .

Cambridge Senior School
Certificate

Civil Engineering

Civil Service

A1l Commercial Subjects

Commercial Art

Common Prelim. E.JE.B.

Concrete and Structural

Engineering
Draughtsmanship. All
Branches
Engineering. All branches,

subjects and examina-

tions
Genvral Education

.0, Eng. Pept.

Heating and \'cnmntma
Industrial Chemistry
Institute of Housing
Insurance
Journalisin
Languages
Mathematics
Matriculation

any subject,

DO ANY OF THESE SUBJECTS INTEREST YOU ?

Metallurgy

Mining. All subjects

Mining. Electrical Engin-
eering.

Motor hngmeelm,

Motor Trade

‘\{umoipal and County

\aval Architeulm,

Novel Writing

Pattern Making

Play Writing

Police, Special Course

Preceptors, College of

Press Too! Work

Production Engineering

Pumps and Pumping
Machinery

Radio Co@m\mimmon

Radio Service Engineering

.- R.A.F. Special Courses

Road Making and Main-
tenance

Salesmanship, LS. MLA.

Sanitation

School Attendance Officer

Secretarial Exams.

Sheet Metal Work

Shiphuilding

Shorthand (Pltman’s)

Short-story Writing

Short-wave Radic

Speaking In_ Publie

Structural Engineering

Surveving

Teachers of 1fandicrafts

Telephony and Telegraphy

Televislon

Traasport ¥nst. Exams,

\icwm s, (xaugers, Inspec-

tor

Welgllts and Measures
Inspeetor

Welding

ereloss Telegraphy and
Telephony

Works Managers

If you do not see your own requirements above, write Lo us on
Full particulars free.

PITMAN|

To DEPT. 104, THE BENNETT COLLEGE,
LTD., SHEFFIELD.
Please send me (free of charge)
Particulars of . 900
Your pnvate advnce

Name...... 00oBoBe0 00 arsisfoisrere :

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

; COUPON
CUT THIS OUT -

(Cross out line
which does
not apply.)
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Constructional Defails of a - Unit
Suitable for One 1o Six Two- '
volt Cells

HE design of this Tinit provides for
the.charging of 2, 4, 6 or 12 volt
accumulators at a maximum

current of 14 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, thisis of definite value, as
oneis able to keep the battéry in trim
throughout the period.

The circuit diagram is shown in
Fig. 1. The mains transformer is
wound to give A.C. voltages of 10,13,
15 and 20 volts, at 2 amps., and atl
the essential details arc shown in the
data panel, given below.

For more complete details of the
actual winding operations, readers are:
asked to refer to the afticle on* A Universal Filament
Transformer’ in the issue dated August, 1942, where
the method of constructionis equally applicable to this
component. q

The L.T. rectifier employed is of the selenium type,
made by ‘Standard Telephones, Ltd., and is rated at
12 volts, T amp. Thisseems to be a rather gonscrvative

—~ ¥ Res,
WAV WA

-
$ ‘+
()
],

' ]
LY/ Meter Sw,
+

i LT

LT Rectifier

AnA.C. Accumulator

The charger assembled and ready for operation.

C/Zarger

with the charger switched off,
indications will result. ’

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

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

- reading up to 1.5 or 2z amps. is

suitable, An ordinary moving-iron
type of meter will be quite satis-
factory for this purpose, o

In the original model a “ Bulgin
miniature meter ”’ reading o-1 amp, -
was utilised, and shunted by a
resistance equal 'in value to “the
resistance of ' the .meter. By
adopting this procedure the

otherwise misleading

Fig, 1.—The complete circuit of the charger, showing the secondary veltages 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} amops.

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. Asit proved to
be fairly aceurateit wasincorporated ih order tofacilitate
some sort of check on the batteries before and after
charging.
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 - 8 turns per volt=2,000 turns for {250v.,
200/250v. tapped at 1,840 for 230v. agd 1,600 for
200v. Gauge 30 S.W.G. enam.
Secondary 8 turns per volt=160 turns for 20v.,
10, 13, 15, 20 tapped at 120 for 15v., 104 for 13v., 80
volts for 10v. Gauge 20 S.W.G. enam,
Wattage 20v. X 2 amps. =40 (+25 per cent. losses)=
o 50 watts ... Core cousists of 6 dozen

pairs No.™4 St%a.i}oy stampings.

NN

1t is connected actoss the output terminals,

effective range of the meter is
doubled.

Forthe benefif of readers who wish
to use a meter of lower valué than
-that required, the formula for meter_

shunts s: R of shunt:g%imeter, where N is the
number of times the full scale reading is to. be increascd.
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
ashort length of resistance wire acrossits terminals. By

gradually shortening
Ly | ] g g

”
6 the wire, the reading
- o may be adjusted to
"1 23 any point on the
, scale,  Thus, half-
. i i scaledeflection would
s double the effective
range and a quarter-
sale reading would
increase the range
by four,

Fig. 2 (Top left)s—The measurements
of the parts required fo the bobbin,

(Bottom left)—The dimensions of the
“No. 4 Stalloy stampings used for
the transformer.
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Construetion

When the mains transfornier bas beern completed the
assembly of the charger may be cémmenced. 2

The original measures I2in.x 7in.X 5jin, deep, but it
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
Fig. 4, but whatever the size is; a panel and baseboard
will be required: They can both be ¢f -wood, although
¢bonite is: preferable for the panel. ¢

Panel Layout .
" The layout of the parts is not at all critical, and an
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 centreis the volt:meter and
below. 1t the: main on-off switch, with the volt-
meter switch onits right. The remaining control
is for the adjustment of the charging woltage, and

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 1 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. - Tts

alue is'6 ohms, and one of the old type of filament
resistors will'scrve 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

consists of four sockets, to either one of whichis
connected a-plug.~ Fhis-plug-is-joined- to-a -short
length of flex which passes through a small hole
in the panel and wired up as shown orn the diagram,
The sockets .(teading from left to right) are for

2, 4, 6 and- 12 voltsrespectively. .-
The twoterminals 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
voltineter 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 sérews. 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 en the panel before the transformer is mcunted.

Fig.{3.—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 Ttesistor of 2z ohms must be included inm the
circuit.

Wiring shoild be - carried out with thick wire, well
insulated, ard care must be taken to sece 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. ]

-

- Making the Cover

7"

Fler Lead
anchored -
to pane/

When the wiring of the unit has
been completed ‘it will become
_necessary to provide some form
of cover that will provide ample
ventilation, and prevent the
possibility of receiving shocks
from the instrument. This was
accownplished. in the original unit
by the use of perforated zinc.

It is.cut in one picce to a shape
similar to that shown in Fig. 3,
the back and sidés being bent
down at right angles to the top,

- and the joins soldered up. The
cover.should De of such dimensions
that it reaches down to the bottom
edge of the . baseboard, thus a
good fixing is afforded by passing
screws through the metal and intg,

Mains -
7§ 7ransrr,

» YRectifrer
Black-»

52/14

/amp.
Fuses

‘-Ew&

¢ (200‘,—250[/

/

A

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 }in. square
section, and the length of the
cover, and is held in place by one
or two brads. The next procedure
is to drill-four small holes along
_the top edge of the panel, iin,
down. :

After “‘registering ” these holes

in the wood strip, screws are

2"

& ’{ A.C.Mains

The detailed wiring diagram of the charser, showing the location of the temponent parts.

passed. through the panel into it,
and together with the bottom
fixing, and the whole will then be
quite rigid.
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RADIO SERVICE MAN,

DEALER AND OWNER

The man who enrolls for an I. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin-
ciples of radio, we want #o show our
students how to apply that training in
practical, every-day, radio service . work.
Wée train them to be successful!

SCHOOLS .

INTERNATIONAL CORRESPONDENCE

Dept. 94, International Buildings, .
Kingsway, London, W.C.2.
Please explain fully about your fnstruction in the subject
marked X.
Complete Radio Engineering
Radio Service Engineers
Elementary Radio
. Television
#f 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

AgRuceveereionr

Address

(Use penny stam~ on unsealed envelope.}

-
f' OR.THE

for QUALITY COMPONENTS
& ACCESSORIES

SPECIAL TERMS
> members . of H,M. Forcas
Civil Defence Services.
Jur technieal' advice is at your servics.
Sze also Disptay Advertisement pagefdss

N

and

Operation

Before switching on, the voltage selector plug musti
be adjusted for the voltage of the accumulator or aceu-:
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 r2-volt adjustment. The charging
rate is then adjusted to ‘the specified figure by the vari-
able resistance. |

This would probably be 1 amp., if all the cells were of

.the 40 ampere-hour type.

On the other hand, the rate may be dropped to } amp.
for lower capacity batteries of the same voltage. Again,
if you have, say, two 2-volt 40 A.H. and two z-velt
20 A.H. cells to charge, connect the two smaller ones in
parallel, but in series with the larger cells. In this way.
they can be charged at 6 volts at the rate of the large
batleries, 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, 14 amps.,
for the ¢ircuit in- question. Even under these conditions,

I

Var: @Res, ort @ij

e —%

)

i

—Le

Bk

Fig. 4.—Dimensions and layout of the panel if the voltmeter 15
not used.

it is only what is termed a’* trickle-charge,” although
over a period of about four or five days it could probabiy
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 i1s as specified, this requirement is riet, as at
14 amps. on the meter the knob has still about.a quarter
of its travel to-spare. >

Finally, if difficulty is experienced in obtaining the
specified -ammeter, do not forget that evén 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””7 = .

Your country urgently requires a huge pile of waste
" paper—100,000 tons. All those little bits 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 SW.G. d.c.e. wire.

Anchor the ends under brass bolts a%
Matoh Sticks

THAT DODGE OF YOURS!

Every Reader of “PRACTICAL WIRE-
LESS ¥ must have originated some liitle
dodge which would interest otber readers.
Why not pass it on to ns ? We pay £1-10-0
for the hest hint submitted, and for every
other item published on this page we will
pay half-a-guinea. Turn that idea of yours
to ‘account by sending it in'to us addressed
to the Editor, ** PRACTICAL WIRELESS,”
George Newnes, Lid., Tower Houss, South-
wmpton Street, Strand, W.C.2. ‘Put your
name and address on every item, 'Pleage
note that every mnofion sent. in. must be
original. Mark envelopes)*: Practical Hinfs,”
DO NOT enclose Queries with your hintg.

SPECIAL NOTICE

One bracket is &ixed at one'end of
the two wooden strips’ by screws.
The other bracket:can be adjusted to
suit the length of tlie . chassis “under
test; by removing the butterfly: nuts,
and fitting their bolts in other holes
in -the two strips at the required dis-
tance from the fixed .bracket. The -
removable bracket is then placed
back on the bolts, .and the nuts
tightened=tip. This stand is also use-
ful for ¢ wiring-up.”

Dimensions can be judged to suit
‘individual - requirements. »and . ‘the

Grid
Winding

Al hints must he agcompanied by the
coupon cut from page iii of cover.

materials at band.—G. T. EbWARD
(Halifax, Yorks). o

A Wiring Hint

the base and bring

~ up through -the
‘Reactionholes. . Make tap-
Winding pings at the fourth
and ninth turns,
and space the wire
one diameter during
winding.

Belew 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.

Method of making a S.W. ceil. A countersunk

hole in the centre

of the base facilitates fixing.—G. H. WwuarLeN (Warring-
ton).

N

A Radio-chassis Cradle
HE 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.

Brackets —

Rubber

- Countersunk
7:'{b/n‘g Screws

Holes for Adjusting

A radio-chassis cradle of simple construction

'NOW that ~ components are so
% - difficult to obtain, it is often
nccessary to connect two
.produce : the required value. "
ohm resistances in series

resistances in_ series to
For example, two 10,000
will give. a- value * of

Lirge Steeving

Large Sleeving
slipped over

Simple dodge for protecting soldered joints.

20,000 chms. 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. Grarer (Chelmsford).

An Efficient Coil Assembly
THE percentage efficiency and
degree of low loss of this C
coil former design are such that i
it is onl¥y superseded by air-spaced A-ffx f]
wound coils.  The ~ following 8-,
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 }in. 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 g
are applied in the manner indi- @
cated to prevent the windings.
from slipping before “ painting
with “ pure 7 amyl acetate. The
4B.A. screw and out, corks and
S.G. valve cap are taken from the
junk-box.

Referénce to the illustration will
make apparent the method of
assembly.~R. A. Fexron (Cam-
bridge). ’

REACTIO!
) (20.USTABLEY

A novel coil assembly,
using test fubes.
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Interest and Discount—Indices and Factors—Quadratic Equations -

Compound Interest
HE interest due at the end of each yearis added to
the principal in compound interest, and thus the
: principal increases from year to year as the
interest is added. - i

Let A= Amomﬁ:.
P=Principal.
r==Interest on £1 per year, or stated period.

Then : :
— LogA—TLog P

Log (147)
A=P£{I+1’)“
=g

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. F
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 12 months
hence at 5 per cent.,is £473, because the interest amounts
to £25.
Let P =the Present value,
D1 =Banker’s discount.
4 =Amount of Debt.j
» =Interest on £z for one year.
n==Number of years.
A=P(14n#)
ey
w
D=A—P=4—
_ 4
R
Di=Adnr

Pr

A Aw
I4#r 14+nr

=

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 faclors are those quantities,

The factors of ¥24-10z+421 are x+3 and x-4-7, becapse
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

_info its factors. 1t is a process reverse fo that of
multiplication. Now in algebra there are many expres-
siouns, or #dentitiés, which occur fréquently, 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:’

(z) {a+0) (a+Db), or (a+b)2=a2 +2ab+b2

(2) - (a—b) (a—Db), or (a—Db)2=a2—~2ab}b2

(3) {atb) (a—~b)=a?—p?

¢4) ad+-B3={(a1D) (a®2—ab3-b2)

(5) a*—bi=(a—b) (a*-+ab+02)

(6) (a+b)d=a’+3a2b-+3ab2403

(7) (a—b)’=a?—3a%--3ab2—b?
a8+4-b3-4c3—3abe=(a+b+c) (@24 Db2+c2—bo—ca—ab)

If we meet the expression 22+4-2xy-442, we know at
once that the factors are (x4-y) (x+9); from the 1st of
the algebraic identities given above ; because thesc hold
true no matter what letters are employed.

From this 1st identity {a+b)2=a2+2ab+b2 we deduce

~the rule : The square of the sum of two mumbers or quantities

15 cqual to the sum of the squares of the quantities plus
twice their product.

From the 2nd identity (@—5)2 we deduce the rive:
The square of the difference of two 1nbers or quantities
15 equal to the sum of the squares of the quantities minus
twice thewr product.

From the 3rd identity (z48) (a—b) we deduce the
rule: The product of the sum and the" difference of iwo
numbers or quantities is equal fo the difference of lheir .
squares. .

‘Suppose we encounter, during calculation, the expres-
sion 252—242 Remembering the rule for the s3rd
identity, we wrife , . -

(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 tinie would be taken to work it out.
Another example :
2452—.0412,
(-245-+.041) (.245=.041)
286 —.204
282

Suppose we wish to know the factors of at—5% Re-

membering the 3rd identity,

at—bi=(n24-b2) {(a2—b2
We know from the 2nd identity that 42— 2= (a4-8) (a—b);
therefore the factors of

at-bt={a?+b% (a}b) (a—b)

Therefore, it can be said that a®—b" can be divided by
a-+b when n 15 odd, and when n s an even number 1t can
be divided by (@+b) and (a—b) ; and av--b is divisible by
a--b when n is odd. =

Now let ns take the cxpression a24-13a¢4-40, the
factors of which are a8 and a+45. Here we see that:

The first term is the product of 4 and a, or a2.

The middle term is the product of the first term
and the sum of 8 and 3. :

The last term is the product of 8 and s,

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

Example: Find the factors of a24-8a-415.

We know that the sum of the two numbers must
be 8 and their product 15.

Now 6 and 2, 7 and 1, 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-+t15 -
must be {#+5) and (a--3). - .
¥ind the factors of 424221} 105.
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The sum of the ﬁgurés must be 22 and their product

105. Split 22 into pairs of numbers;

. 21 and I
20 ,, 2
9 , 3
8, 4
17 5, 5
6 ,, 6
5 5 7
4, 8
I3 ,, 9
iz ,, IO
1r',, II

Inspection shows thationly one pair of numbers gives
the product 105, and those are 7 and 15. Hence the
factors of x24-z2v4-105 are (x+15) and (x+7).

The factors may also be found by Substitution, thatis,
by substituting a value for x to bring the quantity to
zero. Take the expression x2—15%456.

Inspection shows that two possible factors of 56 are
—8 and —¢%, which equal—15 when added together,
and 56 when multiplied together. Jo check this as-
sume ¥=28, ,

Then 64—120+56=0. As x%=38,
80 z~8=0 and {herefore —8 must be a factor.
Now try the other factor, %,
49—105+56=0, L ..p

This value of » also satisfies the equation. As zin this
case equals 7, then x—7=o0, and so the factors of ¥2~—
15%-+56 must be (x—8) and (¥—7), Prove by multi -
plying them together:

-8
x=7
%2=8z
~ 7%+ 56
Examples 155+ 56
Factorise the following:
a?—a—34
Answer: (x46) (x—g).
a?—z22a+57
Answer: (ea—3) {a—19

What quantity must be)added to #2—2xy to make it
divisible by x—y ¢

Answer: 492, ;

22— 10% 4 4wy —y2—32y+ 21

Answer : (x—3+35y) (¥—7—=9).
29+ 55y — 4% +-6y—~8,

Answer : (xv+3y—4) (x+2). .

ax2y+bx2y+%ay+3by—az-bz ‘
Answer: {(x%y-+3y—2) (a-+b).

1252 —132y 4149
Answer: (3¥—79) (4x—29).
Indices

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

Hencein #%, 3%, a4, a2y, 237, the indices are, respectively,
2, 5, 4,2 and 7. L, S - .

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 102 and 103, we add the indices, and write 10% as the
product. It isgimportant 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 5. Simple arithmetic
would prove that to be wrong ; but if we need to multiply
73 by 4%, we may add the indices, and express the
product as 78, | i ]

The rule is: To multiply together differeni powers of
the same quantity, add their tndices, when the numbers are
postiive. ] A

Thus, ##X¥3=(2 X2 XXX %) (rX¥Xx)=xt+3=47,
When one power is to be divided by amother, the index
of the divisor must be subtracted from that of the dividend.
) Thus - i W:(xxx"xxxxxx)_xs

sl 2 Xy

Therefore:  Docabmim g
e A==t

When the iniices.'arg symbols, the plus sign sust be

- Placed between them when the different powers of the

sawme quantity are to be multiplied together, and the minus
sign must be placed between them when they are to be
subtracted.

. gm
Thus #™ X 22 would be written xm+2, and—, awou.d

be written ym~—2, 0
When a power of a quantity is itself to be raised to a
power, the indices must be multiplied together, Thus
(32)5=x2x5=yi0 . : .
Similarly +/x is written #?
3y is written st

I
ﬁv—is written =3
N
~==18
3/%
Fractiona' 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, sixxt=zi+i=x> and sixst=zi+ti=yt;
# X xt=x1, and so on.
Hence x* means the cube root of %
#} means the square root of ¥
x} means the cube root of #2

.,
also a=w =T

written s=i

xt .
and =t =g=1
and f‘;a—xi—‘izx‘):x
x
and - (#?)3=(x5)2 (both equal #8).

Itis mostimportant that the rules ofindicesbe‘leamed,
and the following exaﬁxpleg should be worked out :
: X %2
o Answer: a%
x°128 ¢ x-370
Answer é %9, or.x%, ot £
X

Answer: x4
(x5)3
%
Answer: #%3
Answer: #=}
==t
x—=t
Answer : 0==1
x=i
&
L g
Answer: x—t, or 3

Notice that the sign of the index of the denominator
is changed. Thusin the last example:

ot eyl or T

T = Il gl or >
Fragtions .

Algebraie fractions 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 ef 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 possiple, = - o '

1
Take, for example, 5’% +;.
Multiply the numerator and denominator of } by sa,
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obtainingziga g

. I s 4
nominator iju by 4, obtaining it The latter is thus

a common denominator,
Hence ga-l-;:z‘ga-l-;o-a
_5%t4
204
Examples :

e AW 4
Simplify (—+ Z—x)— (4:{— )
Express this as a fractlon in the usual way

-

-+ = . .

_.‘}
4x—>

Now 1mphfv by reducing to a comumon denormnator
2x-4-2 .

4x2—4
x

Hereit will be seen thai the numerator and denomina-

tor of } have been multiplied by 2;1' to  produce %?:—

. 1 |
and the numerator and denominator of o have been

multiplied by 2z to produce sz As in arithmetic, the

value of a fracltion is not altered if-numerator and
denominator are both multiplied or divided by the same
number—any convenicnt nuraber.
2x+2
Thus, 4x+4%— =
Now for the denominator portion, nge we write 4x as

4% and multiply numerator and denominator by z,
I

452

%2 ’ ..
producing 47 ; 56 we now have —x—-—%, which is the

N D e .
sarmeds 4”x 4 Next write the whole as an ordinary
fraction : F
2542 x
PR

Note here the application of the rule for division in
fractions; which applies: Inwvert the divisor and snultiply.
1t will be seen that 4—'L—;{_——“&thus becomesﬁr—#xj. Apply-

ing the usual rules, the expression becomes:

x(25+42)
6x{2x+2)(2x—2)
I
= 6(2x—2)

Here it will be seen that z(2#—2) has cancelled out,
leaving 1 for the numerator and 6(zx—z) 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
1t is not always possible, however to factorise, and we
therefore, as in-arithmetic, make use’of the. Highest
Cominon "Factor ‘(H.C.F.); which is: tantamount, as:in
arzthmetlc to ﬁndmg the Grealest Common Multzple
{G.C.Mi).:,
lee In"lzcst COMmAON mator of two or miore ex;tnasszons
is the /ughzst expression -which will divide without ¥e-
smatnder o each of the exprcsszans
Suppose we wish to simplify: .
at+tad-2a—q
; as+ 308 —4
First we divide the denominafor into the numetator
thus:

now multiply the numerator and de-

¥+3 a2—4)a4;a”+2a 4{a—2

38%—4
—2a% +-60—
—2a0—6a2+8

: 6a%+6a—12.
Th1< equals 6 (a2+a—2)
Now divide a%-3a2—4 by a?+a—2
a*+a—2)ad 308 —4(a+2
atta2—o2q
202420 —4
202+ 20 —4
The Highest Common Factor is,
a2+a_o
Lowest Common Multxple

We find. the Lowest Common Mulliple when we wish
to corapare, subtract, or add two fractions, Thelowest
common multiple of the denominators of a fraction is
the sidllest 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 nannerindicated above, divide one of the expressions
by it, and then multiply the quotient by the other.

In ‘the abave -example the H.C.F. of the two cxpres—
sions has been found to be a2 Fa—2z

Divide thisinto the first expressmn :

a2+4-a—2)at+a’4-z2a—4{a%+2

as shown above;

- @itad—ea?
2024204
2024 2a—4

Thexefoxe the L.CT. of a® +3a2-4 is cr2+2 (a%+30%—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. Letf us now return to them,
As we have seen, any equation in which the lughest
power of the unknown duantity i¢ 2, such as 42 +y2 is
Lnown as a quadratic-cqudtion.

The well-known equation a2+2ab+452 is a quadratic
equation, and the solution of such equatmn515 concerned
with finding their roof. A quadratic equation .may: con-
tain the unknown.in its first.and second powers, or they
may contain only the second power of thcunknown, The’
simplest quadratics to solve fall in the latter class, and
I shall deal with those first. ILet us take a.simple
example : .

Then xﬂ-—-%o—;;
Then x~V4 . €
x= -2 (plus or minus 2).

Itis impor t'mt to remember the rule that a/l guadratic
equations have two roots, We have seen in an carlier
article that when two ﬁosﬂ:nc quantitics are multiplied
together the product is positive, and also that when
two negative quantitics are multiplied togetliel:” the
result is also p051t1\e When a negative quantlty is

. multiplicd by a positive quantity the result is negative.

Henee the rule: .The dwo roots of a positivé quadratic
are positive or negative.

A'real value for a negative quantity cannot be found
and'so sich quantities arc termed #maginary qumzt:tzes,
and when roots of quadratics reduce to.negative quan-

.tities they too are said to be imag inarv and without

practical meaning.

Thesquarexrgot of any positive number must thercfore
be - positive or negative, and although in ordmary
arithmetic we expre:.s the square root of anumber as two
pogltlwe quantmes, they -are really positive or negative,

olve :

_75
i ' Y
By cross multiplication 3a?=75
‘ .and x?:_%s
L=z
r=+£v25 o 5,
K=45 (Cont. on p. 452)



September, 1942

451

The “Fiﬂxite Quins ” at Work.

Said 00, ““ 1 bet that’s a top ‘E?
"Course maybe itB onlya D" ;
Growled EH,  Strike a Light'!
W hy—that set nceds FLUXITE,
(¢ 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 lIrenmongers
—in tins, 4d., 8d., 1/4 and 2i8.

BAsk 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 Leafiet on CASE-

HARDENING . STEEL and
TEMPERING TOOLS with
FLUXITE.

o s st e o e e e . S

] To CYCLISTS| Your wheels will NOT

! keep round and true unless the spokes I

| are tied with fine wire at the crossings

and SOLDERED., This makes a much

stronger wheel. It’s simple—with
] —RUXITE—but IMPORTANT. i

THE FLUXITE GUN puts

FLUXITE where you want it

by a simple pressure. Price
116, or filled, 2I6.

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

rwxn‘s

'SIMPLIFIES ALL SOLDERING }

PRACTICAL WIRELESS

_COMMUNICATIONS DEPEND ...

B

'ON SMALL
PARTS...

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

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

BULGIN FOR
TRANSFORMERS

THE largest and most extensive range of
midget and ultra small intervalve
(voltage) transformers in the world. Pro-
- vided with high-u cores and carefully
proportioned windings of finest enamelied-
copper wires. Al joints welded ; mono-
metallic from start to finish for long life
under all conditions.

ALWAYS DE PEND ON

T R .A DE « MARK
A. F.BULGIN &CO., LTD,, BY-PASS RD., BARKING, ESSEX

TEL. RIPPLEWAY 3474 (4 lines).

REGISTERED »
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Solve: 5424 125=0 ¢
S 5x2=—125
#r=—25
X=F+/ —25

This is an example of an imaginary quantity.

Now,in quadratics of-the forr ay2--by=16 itis nearly
always convenient to equatc the quantity to zero as
in the above example: . ‘

ay2+by—16=0

It is necessary to understand what is meant by a
perfect square before we deal with the genéral methods
and formulz for thesolution of quadratics. Forexample
the quantity a?+roa--25 is a perfect square because
its roots are —4+a+35. Thus

vaitioa+tz25=+(a+5)

Also va?—8a-416 is a perfect square beeause the
factors are --(@a—4).

From thése two -expressions we can deduce a rule.
Let ‘us take the first two terms of each of the above
expressions, a?--1oz and 42—8z. It will be seen. that
to convert both to a perfect square 25 has been added
to the first, and —16 to the second. -

. 2 © /822
*It is obvious that 25=(§29) , and 16=(£) .

This, it will be seen, is in each case the square of }
the coefficient of 4, and the rule is: To convert an

expressz‘on‘»suclz as x%fxy dnfo a perfect square. (‘—:’)2
wmust be added 1o it

] 2

Hence #2-fxy becomes a- perfect square, when i—

is added to it, ’

So, in a general quadratic of the form ay?+by+c=o,
we must first make the coefficient of ¢ equal to x by
dividing throughout by @, and the equation becomes

el oo
. e e,

Transposing :

g =8
T a

Now convert the left-hand side into a perfect square
by adding the square of } the coefficicnt of y (applying
the rule already given), and to preserve the equality of

the equation add the same quantity giso to the other
side.

The square -of ¥ the cocfficient of' ¥ is (%)2 and *
the equation becomes: I

A (==Y

it (-
(To be continued.)

Radio | Terms Deﬁned

Capacity or Capacitance .
NOTHER 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 tunéd 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. L

.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 dicleciric, and it can be formed
from such substances as mica, glass, bakelised paper or,
as in the case of variable condensers, air, to mention
only .the most usual. 3

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 condeénser, but if such
is applied to the plates, then the component will become
charged. : e

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 gquantity of
negative electricity while the. protonis its -positive
counterpart. When electrons are in motion, it is stated
that an clectric current exists, or, conversély, an electric
currént 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 regative state and
the latter in a positive. - ’ )

If"the dielectric and construction*is perfect, the con-
denser will hold its charge until a path is'provided between
the plates.’ If a piece of wire is* joiried” to the two
points, the additional electrons on-the négative plate
will flow or surge along the wire td the positive plate and
coustitute an electric cutrent, as’ explained ‘above. -

The name condenser only appliés ‘to the actual com-
ponent. Wthen one wishes to-Speak of the ability of a
condenser to take a charge it:i$ dsual ‘to refér-to the
cabacity or capacitance.

Dielectric Constapts ) ) g
The capacity of a condenser depends on the nature
of tle 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 régards
its variation in capacity with relation to the movement
of the moving wvanes. ’

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 breakdowh in a
condenser might result in serious harm to the asseciated-
components,

Measurement of Capacily

The unit of capacity is the farad. This, however, is
far too large for radio work, so this is divided into a
millton parts-and the term snicrofarad applied to the new
units thus formed, For high-frequency work, micro-
farads aré often too largé, so these are, in turn, divided

by a nillion and we obtain the micro-microfarad.

It Has been éxplained that a condenser will not allow
direct currént 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’ altérnating current passing through the’ con-

~denser. Cobsiderable 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

~HERE 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 doubt or irresolution concerning
what-it intends giving the public, We have already, heard
ramours of a radio city that is going up in place of Broad-
castiniz House, and- we need not hesitate to prophesy

that television will be the main inspiration in fornwlat-

ing progranmes.

In spite of the fact ibat the highbrow and the low-
brow hate each other and .all their works, and that Mr.
Brown, compelled 1o listen to a Brabms symphony from
next deor on a hot summer’s afternoon, turned on
“ Swing those hips, baby,” as loudly as it'zould be blared
out to drown the too cerebral efforis from over the wall ;
the pre-war programmes were designed with much
mgenuity and gave a large measure of satisfaction to
many -tisteners.

1t” was amazing, all things comsidered, how wide

was the sphere of activity through which we were taken

during a day’s progranunes. Cobsidering that he must
only lelong to a sniall winority of the listening public,
the highbrow music lover had little to complain of so
far as total hours given tc his art was concerned.

Good Music

A keen musician once said to me, “ it is really appalling
how little good wusic is broadcasted.” - 1 had studied
the. Radio Times rather carefully that week, <o [
was able to correct, and astonish him at the variety of
clasSical music that had come over just then. Sym-
phonics, coneerts, chamber works, songs, piano recitals,
Bach’s Chorals, all manner of famous and - beautiful
things were performed -that week. Unfortunately they
were, for the most part, given in tiny doses of fifteen
or twenty minutes; the symphonies, cte., were in
splendid isolation, and I think I am correct in saying
that the B.B.C. Syvinphony Concert from the-Queen’s
Hall on the Wednesday cvening was the only thing of
its kind. To make matters worse,” the * snippet”
programnies were given at the most impossible times—
T often broadcasted at 7.43 a.m. and 6.30 p.m., and even
my musical soud rebelled at having to play the Moonlight
Sonata before mnv eggs and bacon, s6 I am sure it must
have been ninch worse for those listeuing and fryving at
the same time—tihat my friend, and 1 am sure many
others, misscd many of those plums that week.

.Awkward Hours

What the music lover had given him with one hand
was often taken back with the other. Ofien my own
{riends, after making every effort to listen in to my
broadcasts, with the personal element adding to their

eforts, would have to admit it was impossible to do so.

owing tothe “awkwardness of .the hour.”” Whilst
nothing can ever be perfect for anyone all-the time, the
music lover—for the most part.a proiessional or busincss
man or woman or a busy housewife, was frequently
scurvily treated in this respect. '

. The - twin programme is obviously hecessary for
avoiding the worst cxasperations. of tining, and I
suggest that a triple one is- really”indispensable if as
near comnplete satisfaction as is attainable is to be given.
I also advecate the segregation of different types of
entertainment on to the one progranume, so as-to avoid
that other annoyance of constantly having to *‘ change
over” and “ fiddle about’ for the new wavclength.
I sée no reason why two or three consecutive hours of
classical music, or of any other particular kind of enter-
tainment,. cannot be given in one dose. -To those whom
itis a** dese,” I would say, ** there is nothing in the world
to stop you fiddling about and 16eking around for some-

‘one roof and, as it were, between four walls. .

thing else you may prefer,” but my highbrow listener
cannot sit down to it at any other timé and as to him
it is_a banquet and not a *“ dose ”’ of anything he ‘must
come first! - As the samne line o6f thought would be
applied to all and every taste, no one wonld be aceused
of favouritism.

In this way a person could have a complete evenihg’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 upen it—there was ne’sense in, or reason
for, having to listen to the last movement of onc
Beethoven sonata and the first two of another—as

‘frequently happened—except the obscrvance of- the

fetish that they must not exceed twenty minutes!

Mechanical Reproduction

Another peint—mechanical reproduction should b
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 pecple,

. 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 . Tgimes: Certain . famous
works are broadcasted several times during a vear, but
{0 hear Beethoven’s or Tchaikovsky’s * Fifth ” prefaced
each tine with such a comment as, *‘ This symiphony,
the .most popular of all the master wrote, was created
at the height of his powers. Coming, ds it did, hard
on the heels of the Fourth, the Sixth guartet, the opera
“So and So,” "’ etc. ‘B {or' T ) was overflowing
with creative genius, and this justly famous work is
fairly packed with some of his most beautiful melodies
and original harmonies,” ete. 1 suggest that the B.B.C,
get allsuch comments off its chest at the first perforinance
cach 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 umnlovely” 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—belore 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 unbusiness-
like lines, and I should imagine it was a very ** difficult >
and “tiring?’ place for those who had to work long lours.

The Broadcasting House of the future should consist
of many buildings. I see no reason why offices, control
rooms, concert and music-halls, theatre, church—
almost everything, in fact, should be centratised under
All the
departinents above mentioned need their own speeial
atmosphere-and intimate associations if the best perform-
arnces are to be-given in any branch of art.  Aud no wander
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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Rewew of the Latest Gramophone ‘Records

SERGE KOUSSEVITZKY and- the Boston Symphony

Orchestra give a wonderful performance of Mozart's
Svephony - No. 29 in A major, K. 201, ou H.M.V.
DBs5957 and 5958. Itisinfour parts. The first i is con-
cerned with the first movemenl—allegro moderato—
which is a merry sne into which is mtroduced a second
subject in march rhythm, The first part of the second
movement—andante—is on the reverse side, and it is
—inmy opinion—one of the finest parts of the symphony
It is a most graceful movement—rich in beautiful work
for the strmg:- Part two, DBs9s8, completes the
second movement and continues with the third, minuetto
and trio.

-The Preludes to Act ¥ and Act 3 of La Traviata, by
Verdi, are recorded on H.M.V. DB5936 —double- sxded
—by "the N:B.C. Orchestra, conducted by that great
maéstro Arturo Toscanini, The recorclings are distinctly
outstanding—mnot 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 eostablished for Toscatini by the National
Broadcasting Company of America. The individual
instruments are beautifully defined.

At any time a beautiful player, Moiseiwitsch rises to
great heightsin his masterly performarnce of Becthoven'’s
Sonata No 21 in C Major {(Waldstein), Op. 53. There are
thrée records, H.M.V. C328g9 to g1; five sides are
oceupied . by the - Sonata, and the sixth records Rondo
in C, Op. 51, No. 1.

'lhc first recordma by the pepwlar screen comics,
Bud Abbot and Lou Costello—with The Sportsmen
Quartet—is entitled, “ Laugh, Laugh, Laugh,” and it is
#4e highlight of the 1atcst releases in the variety section.
It is in two parts on record H.M.V. BDroog.

. From the Dance Section, I have selected one of Joe
Loss's latest,  Moonlight Cocktail’] and “ You Again,”
H.M.V.BDs748. ~

Pa,rlophone
HAT'S a promise to you " and “ T’ just close my
eves,” are the two numbers—both in fox-trot
time—which Billy Thorburn, H. Robinson Cleaver and
Don Adams as the vocalist, offer on Parlophone For16,

Joe Daniels and his Hot ahots in Drumnastlcl\s has
selected “ Time on My Hands ”’ and “ Down Beat, 7 for
his contributions this mounth. Parlophone F1g1s.

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 mal\es most enjoyable
listening. Parlophone 1914, .

Tin Pan Alley Medley No. 46 consists of a selection of
the latest popular hits, which lvor -Moreton and Dave
Kaye—on two pianos—weave into & skilfully arranged
medley on Paalophona FIQIS

Columbia
OLUMBIA have releascd two fine recordings by
Louis Kentner playing Polonaise in A Major
and Etude in C Minor, Op. 10, No. 1z, by Chopin.
These are on: Columbin DX1083, and deserve every
recommendation. -

“ The Marriage of Fw‘uro & Momrt provides excellent
material for that talented soprano; - Joan Hammond,
who, accompanied by The Hallé Orchestra, gives a
beautiful rendering of the { Recit):: “* Stifl’ Susannd
"Delays” and (Aria): *“ Whither Vanished.”
occupy both sides of Columbia DXz082.

- The Reg\mental Band of ‘H,M. Grenadicr Guards-
‘ Ballet Russe’{(No; 2)—Valse: Lente—-.
(No Si=-Marche RusSe-~ ‘b, Laigin, .-

ave: recorded ¢
and “ Ballet Russe”

on Columbia: DB2078.  These arc two fine recordings:

These |

10y137 Joe Petersen gives a

Isobel Baillie, on Columbia DB 2080, sings inadelight-
ful manuer the famous traditional lnlla.d “ Comin’ Thro,
the Rye’ and * Thinl of Me.”

Turner Layton,at the piano,sings “T’ll Just Close My
Eyes” and “ Somebody Else’s Children,”” on Columbia

" FB28o7.

Two pianosolos by Carroll Gibbons, * Smoke Gets
in Your Eyes” and “ The Wayv You Lock To- night,””
are on Columbia FB2804, which ] recommend.-

Victor Silvester’s Strings for Dancing, offer Mergen-
blatter 7, J. Strausa arr. Silvester, and “ Waltzing in -
the Ballroom,’  which introduces Bal Masque ; Thoughts ;
Valse Vienna and Valse Septembre, ‘Columbia FB28os.
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 7" with Nat taking the
vocals. The record is Columbia FB2800.

Decca

IN the Decca releases, [ find two more notable piano-
forte records. The first I tried is a particularly good
recording of an equally good performance of Schubert’s
Sonatain A Minor, Op. 164—allegro ma non troppo—by
Kathleen Long. H is ont both sides of Decca K1067. -

Moura Lympany—with such exquisite expression and
technique+—records three more of the Rachmaninoff
24 Preludes on Decca K1028.. She has selected No. 14,
in E Major, Op. 32, No. 3; No. 18'in F Major, Op. 32,

+No. 7;and No. 13in B Flat Mmo1 Op. 32, Nb. 2.

Those which 1 have extracted from the 10 in. F series
are chiefly in the Dance section, but there are two
exceptions, one of which is the Boumemouth Municipal
Orchestra, playing that rather fine piece, the * Dance
of the Hours” from.La Gioconda. It i$ recorded on
both sides of Decca F8130.

The other record is by that popular artiste Adelaide

. Hali, who makes a splendid recording of ** Song of the

Islands,”” and * The Pagapn Love Song,” Her vocal
performance is enhanced by the accompaniment by
Ronald Peachy and his Royal Hawaiians. Decca F8058

Mantovani and his Orchestra, on Decca F8145, put up-
a fine show with “ Spanish Coclxtml ” a medlev of
Spanish numbers, and a rmxnba 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 Olchestra Decca F8156. Hatchett's
Swingtette offer W atch the Birdie,” and “1 Said
No,”” on Decca F814o “ Somebody is Talung My Place,”
and “ You Ag'un are playéd by Oscar Rabin and his
Band on Decca #8144, while Bob Crosby and his Orchestra,
on Decca F8158 gue' £ ot Suxt » and “ Don't Sit
Under the Apple Tree.”

Brunsw ck

THE single record I have to mention from the Bruns-

wicklist'is one which gives two recordings by the
ever-popular Deanna Durbm She has selected . two
well-known numbers,. “ Love’s Old Sweet Song, ” and
“ When the Roses “Bloom Again,” which she sings well
Brunsze"ck O3 3343

Rex . %
THE‘ Band of H.M, Irish Guards have recorded two
fine Marches on Rex 10,134. They are entitled

“With Sword and L;mce,” 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 Lovc of Mine,” on Rex 10,135. On Rex
a vocal rendermg of * Where
the'Bluebells and the Heather Grow Together and
“:Somehody.Blse. is Taking My Place.,” He is accom-
pamed by James Bell at the Wurlitzer Organ
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ELECTRADIX BARGAINS

FULTOGRAPII. Spare parts, new. Chart
Drum and Clips. 5/6. Magnetic Clutch,
6-yolt, complete, 25/~ 9 in. Traverse Shaft,
4 in. threaded 120 o inch, with pearings,
12/8.  Stylus, thh carriage Trods and
brackets, 7/6. 5-pin plugs, with panel
socket and cords, mideet type, 4/6 pair.
«d4-way Plug and Socket, with cord, '7/6.
; m Aluminium Panel, drilled 13 in. X
in,, 8/-. Bakelite ditto, 7 in. x 62 in., 2/3.
AMPLII‘ILRS Portablé Mark IV, 3—valve
Battery Amplifiers, ex W.D. 9 in. x 9in. x
64 in. double doors, mahogany-covered,
metal-bound case anrd_ bhandle. Fitted i
transformers, 5-tap switch rheostat, ter-
minals and sockets, etc. Suitaple for con-
version_for test set, mike ampuﬁer oscil-
1ator. etc., unused, 45/-.
DYN. 08S. Wind drive aero Lucas-
Rotax, ‘812 volts, 8% amps., D.C., 3rd brush
, 8 in. by 4} in., 11 1b. cost &10 unused,
15/-. postage ‘o). G.E.C. Double-curvent
Dynamos, § volts and 600 volts, ball-bearing,
-17 1b., ag new, 25/-. Carr. 2/6 extra. Charging
Dynamos, 30 volts, 15 amps., £5 15/~ A.C.J
D.C. Motor Gen. Chargers. State wants.
PYUMPS. Stuart motor pumps, centrifugal,
C.D. Shelter. 12 volts D.C. or 230 volts A,C.
in, stock.. Twin-piston pump-: with or
without motors, for suds or water,
D C. MOTOR GENERATORS, 100 volts
.to 17 volts, Ga.mps £4 7/8. Ditto, 220 volts
to 16 volts, 5 amp:
'VALVES, “ Weco ”Triode general purpose,
1 volt midgets, 4-pin, 3/6. 6 volt Power
‘Triodes, 4'6 Noon Lamps, 230 vol letters,

2/6:

SOLO VARIABLE AIR

.CONDENSERS for. Wave-
meters and Bingle Circuit
Tuyning, logarithmic blades
19005 mfd, new. Type F.,
0,

d, 3/6.
CONDENSERS, Fixed, 2
mfd, G.P.O. for smoothing,
2/@. H.T. Mica Fixed Con-
densers, 1-4 mid,. 4,000 volts,
10i-. Large 1 mfd., 2,000 volts,
10/6. 1 mid., 6,000 volts. oil-
filled BI condensers, 35-.- .
volts, cascd,

-2 mifd., 4,000

501 5.~
INSULATORS. All shapes and sizes from
aerial egg or shell at 24 to big Navy 6° type.

Cleats and pedestal insulators. No list
ready. Plbase specify wants.

-WAY Lucas-Rotax Switch Boxes, 8
Ievers and fuses for charging, etc., 3/6.

y Push Button, R.A.F. switches, 2/Q.

‘\rlElTR MOVEMENTS, simall t,ype low
current, Few only. 86. Standard 6-in.
ditso, 7/6.
IWAND MAGNETOS, A.C. output. useful
gaster, 10

r sweet air, 25,
MORSE KEYS. 1, 5~ e M.
6/6. Type R, © Speed Key ”
British-made Key of Am
New, 8'6 each. Type P.F.,
Fuller Ser\uce Key,

<
o

i a firsg-class
ican_ design.
Type 1V,

12/6. Special few
only, 17/6.

MORSE RECORDERS. Spring drive
G.P.0. Inter Morse Recorders, Srandaui

6-volt type, £12. Morse Trainer Recorders,
d1rect; acting with key. £3 10/

THE CAMBRIDGI ’IOVW\ D RUZ-
Z¥XR, is the highest note and smallost
Euzzer made, used
by Government on
wave - meters, and
has ample platinum
contacts, Ideal for &
key work. 10/-.

Other Buzzers :ay0
Practice. bakelito -
cased, 2~ and 3/6. Saquare Dbrass-cased
Puzzer, 4/6. Heavy type bakelite cased,
5/6. Few D111 BuzzZers, multl windings, no
Contacts‘ 5/6,

DICTAPHONE SOUND -\’\IPLIFIERS
and horn for loud use with buzzers, 7/6.
MICROPHONES. Armoured type, metal
clad, for heavy duty, 5/~ GP.0. sensitive
.Button type. Studio mikes, £3. Mike

‘shorily available. 6} in. and 5} in. diam.

_BOME GUARD. Field telephone cable,
.single or twin in § rmle reels. Ceumg
Roses, porcelain, with 2 * scruit 7 couplers
for conneet boxes, 6'¢ doz. Old bayonets:
make 2 daggers, 3:6. Relays and Drop
Indicators, Portable Field Telephones, etc.
Please add -postage for all mail orders. Send
stamped entelope for replies to-all enguiries,

ELECTRADIX RADIOS,
19, Broughton Street,
‘Queenstown Road, London, s.w.a
e Telepitone I Macaulay 2159, em—

Special List
OF RADIO COMPONENTS

§.W. VARIABLE CONDENSERS

Cyldon Midget 20 mmi.. ceramicend 3i6
Eddystone rmcradensex 18 mmf. 4/6.
40 mmt. 5/-, 60 mmf. 5/6, 100 mmf.
5/G. 16 mmf. -
Wavemaster 250 mmf., 150 mmf. and
00 mmf 3/6
Eddystone mldget air trimmer con-
denser 5556 mm 5/-
Slow notion dnve condenser 00038
- aluminium vanes, heavy type /6

FIXED CONDENSERS AND TRIMMERS
Ceramic srimmers,compression tvpe,
250 mmf,, 450 mmf. and 750 minf. . 1/~
UIC. trimmers and fixed con-
densers, all values in stock.
Aerovox 4C mfd. 200-volt condénsers
for midget receiver 86
Aerovox 30 mfd.+52 mid. 175-volts -

condenser for midget receiver 66
1 mfd. 1000-volt condenser at . 6/
INTERVALVE TRANSFORMERS
LF. 465 & square can tyne . G-
¥ 485 icc/s smali cylindrical | 4
Low frequency small shrouded 3
ratio 3:6. Heavier type 5/-,
Small Ericsson L.F. mansformexs
2341 X14 34
LOUDSPEAKERS
Philips 81" P.M. 3.5 chms 17/6. Hizh
flux model 20/-. Goodman 87 15/-
Speaker transformers 49
MISCELLANEOUS iTEMS
Push-back insulated fiex (aiu"le) v
rs
Resistance cord for A.C. /D O re—
ceivers 100 ohms per ft. per ft. 2=
Plexible couplers for3” shaft, rubber
insulation aC! 4d.
30-ohm concentri¢ cabie @~ dtam,)
. maximum length 150ft. .per It 8d.
Magic eye adaptor kit with instruce
tious 8:6. 605 valve forsame 11/~
Hiehest guality 51stoﬁex 1 hmm.
(yellow only) . per ft. 3d.
Black bakelite boxes Screw- i .
~ub—platwlm 475 x5 3/6. 3¥ X
4”27 .. . 216
VALVE-HOLDERS
American Octal chassis mountmg

(Paxolin)
Ceramic (amphenol) o—p*n U.SA,
Ceramic 4- and 5-pin (lemonj., British
Side contact valve- holder for E

serigs valves 8d
POTENTIOMETERS
Most values from stock 4/6. Midget
Centralad 3/6

Wearite midget coﬂs "R.F. aerial
oscillator B.F.0. 7 to 2.000 metres
ull in stock.

Additional charge of /- far postage and
packing on orders below 10/-

WEBB'S RADIO, 14 Soh> St,, Oxtord St.,

London, W.1 Telephone : Gerrard 2089
Open 9 a.m. to 5 p.mm. Sats., 9 a.m.
to 12 noon

7

-~ ANGES, approx. 800 ohms,

| 930 ohm, 6/-

$.M. DRIVE, 2-speed, 4-waveband (3
short and medium). Complete with
dial and Bin. syuare chromimm-plated
escutcheon. Price 5/11.

MAINS TRANSFORMERS, 350-0-
350v. 80-100 m.a., 4v. 4a., 4v. 2a,
input 200-250v. A.C., &1; Philips

300-0-300v. 80 m.a. G 3v. 3a., 4v. la.,
input 110-240v. A. ¢., 17/6.
SCREENED GOILS. Medium and

| Short-Wave Band (12-17 wetres), 2/6 ;

and Short-Wave Baud (1b~)0
metres), 2/6. Both types fitted with
two ceramic trimmers. Circuit free.
BANDPASS COILS, 1/3 each.

MAINS H.F. CHOKES, for interference
suppresqlon, 2/6. 1
KE, 2{-; shor(:-\\ ave double-

Long

i \mnnd ﬁimnent -choke,

1/-
TAPPED MAINS DROPPING RESIST-
standard
for Pve, Liscen,”etc., 2 amp 3/6 ;
Replacement for line Lord reiwtnmm
. 750 ohm, 4/6 ; 360 ohm,
4/3; 801 ker'mson 4 .nnp 8/6; 802
Ferguson, 4 amp., 66 \1(101, 3
amp., 46 ; Ferranti, .3 amp., 4/6 ;
Belmont, .3 amp., 4]6.
SPECIAL
Complete kit of parts for building
3-valve battery receiver, 5.G.-DET.
OUTPUT. Includes valyes, chassis
(size overall with components mounted,
12%in. x 8in. x 7iin) P.M. Speaker,
all components, wiring, etc. with
circuit.  Price £4 12s. 6d. carriage
paid, less batteries and cabinet. (Regret
no cabinets available.)

RESISTORS, different values, 1ewatt
3d., 1-watt 4d., i-watt 6d., -watt 8d.
B.I. TUBULAR GONDENSERS N.E,

0.0901, 0.0002, 0.0003, 0.0005, 0. 00.),

5d. ; 0.01. 0.05, 8d.

T.6.6. 7IUBULAR GONDENSERS
0. 0001 5, 5d.; 001, 0.08

0.25, '3 0. 5, 2/~

electrohtws 25 ,nfd ;
mifd. 25v., 21-; 25 mfd. 50v., ‘2' 3 20
mfd. 12v., 1/6.

MICA GONDENSERS, 30 m.afd. and
0.0005 and 0.0001, wire ended, 8d. ;
assorted miecn condemera, ta" or
terminal type. 1/-.

MANSBRIDGE TYPE PAPER GCON-
DENSERS, various makes and values
from 9d. to 3/-.

VALVE HOLDERS, anhsh ehaws
type, 4-pin, 8. b+ pm and 7-pin, 6d.
English Octal, 6d.: American U. R
type, 1-, 5-, 6-, and 7-pin, and Inter-
nationat Ont.ﬂ ad.
CABLE

OCTAL - PLUG3  AND
SOSKETS, 1/6 complete.
GELLULOID DIALS, assorted, (rom

64. each. Sleeving, red, l)lad\, yellow,
biue, bLrown, good qudlltv 4id. per

vard length; Screened Sable, single,

1/6 pex wrd twin, 1/9 per yard, .

HOURS: 9-6 pam. %tmddyb 1pam.

€.0.D. orders aceepted H puce-;
subject to alteration without votice ;
special terms to members of H.M.
Forees and Civil Defence workers;
licenee to export to Northern Ireland
and Irish Free Siate ; please add
postage for enquiries and mail orders.

5152 CHANCERY LANE.”
N DDN w 7. Te'ep’;nngﬁO[GOthv‘
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Replies to ;Queries

‘Dry Battery for Filgment Supply- .
“1 am going to build a one-valver for ocal station listening,
and I do not wish o use an accumulator. With a 3-volt dry battery

for lighting the filament what value resistance should I use and”

how should this be wired up ? ’—L. G. (Woking). Ly
T 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 eqnals 1 volt. The curreat 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 advaniage to be gained
by making the HLF. choke in several parts ? 1 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 ? 7
S. W. {(Watford).

TH'E ‘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 indiuctance only. Commercially, it is not practicable to
wind a choke of this nature, but the distributed capacity can be
kept at a very low value by adopting the sectional winding.

-Cutting Down the Bass

[ have built a2 splendid A.C. receiver, but it gives rather too
much hass for my liking. I believe it is actually due to the loud-
speaker, as the values in the circwit are quite standard, and one
of the L.F. stages is fed with the transformer. What is the simplest
way of reducing ‘the -bass netes—if possible, with some sort of
adjustable reducer ? *—C. H. T. (Hounslow).

TONE control may be fitted in your loudspeaker circuit if
this is used with an output-filter circuit. You need a large-
capacity condenser, say, .25 or .6 mfd., and a vatiable re-
sistance of 15,000 ohms. The latter should be connected across
the condenser and the twa should then be inserted in seriés with
one loudspeaker lead. - Adjustment of the resistance value will
vary the degree of low-note response, and, obvidusly, when the
resistance is short-circuited. it will short-circuit the condenser
and the normal response of the receiver will be obtained.

+ Parallel-fed Transformer
*“ Would you be kind enough te 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). i

THE parallel-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
tertninal of resistance .to H.T. positive (or decoirpling com-
ponents), and other terminal on condenser to terminal P on
trapsformer. Terminal H.T. on transformer is joined to earth,
whilst terminal G is joined to ihe 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

“Inex varions ¢ cial coils I notice various methods

of winding the reaction coil. Is there any rule which should be -

. followed ? Furthermore, the condenser used to contrel reaction
seems to vary from 0001 to .0005, and may be differential or
ordinary. As a begi am h fused and should
like to know the ins and outs of this business.” —H. P. (Bristol).

ALL that is required in a reaction circuif is that a coil shall”

be indactively coupled to the grid coil and the degree of
H.T. feed-back controlled by a condenser. Ohviously, therefore,
the size of the coil, its pesition in relation to the grid winding,
and the capacity of the condenser will all be interelated iad
must generaily 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)lhe reaction

condenser,” E

RULES

. We wish to draw the reader's attention to the fact that the Queries
Sarvice is intended only for thé:solution of problems or' difficulties
arisiug froi: the construction of receivers described in our pages, from
articles appearing in our pages, or on general wireless matters. We
-regret th_at we cannot, for obvious reasons i— 7
(1) Supply circuit disgrams of complete multi-valve receivers.
(2) Buggest alterations or modifications of receivers described in
our eontemporaries.
(3) Songgest alterations or di ! to
{4) Answer gueries over the telephone.
(5) Grant interviews.to querists, .
A stamped, addressed envelope must be enclosed for the reply. Al

sketches and drawings which are sent to us should bear the name and
address of the sender. ‘ s

Requests far, Blnepﬁnis must not be enclosed with queries, as they
are dealt with by a separate department.

Send your queries fo the Editor, PRACTICAL WIRELESS, George
XNewnes, Lid., Tower House, Sonthampton Street, Strand, London, W.C.2,
The coupon on page iii of cover must be enclosed with every query.

Pick-up Connection

“I have a four-valve A.C. mains receiver which gives
exceptionally good guality of reproduction on radio, but when I
connect a pick-up between the grid and the cathode of the de-
tector, valve T 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, thi§ 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 % 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 adijsable 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. . : . o W

Removing Hum

- “ With further reference to your fletter, I have not tried the
centre-tapped resistance across the heater terminals. Could you
give me some idea of the values to use and outline the principle 7
Is the centre tap connected to earth? The L.T. windings on the
mains transformer are already cenfre-tapped and earthed.”-—
W. 8.( Chelsea).

THE usual value for the resistance is 30 or 50 ohms. Although
y the actual L.T. winding is centfe-tapped, it is possible that
this centre point is unbalanced Ly 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 ou 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 éxact
electrical balance is found and the hum removed. It will not,
of course, remove hum due to other camses, but it is one of the
first precautions to take when hum difficulties are encountered.

A Speaker Problem . .

“1 am contemplating consfructing a receiver which specifies a
2,500-ohm field.” 1 should like to use my speaker, which has a
2,000-obm- 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 tnclude a fixed
resistance of L0 ohms fa 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.) c
O, the blueprints we publish are those covering only. our own
designs. Suggest you write to the makers, -
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All fetters must

be accompanied by the name and address of the sender (not necessarily for publication).

Centring M.C. Speaker Cones

IR,—Many of your readers will doubtless be interested .

in the following dodge for the rapid centring of
moving-coil speaker coues, 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 ficld magnet, the coil

will then automatically centre itself in the gap.. While

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. HorLringworTH (Ealing).

LT. from Dry Cells

IR,—1 read with interest Mr. ¥. G. Rayer’s letter in
the August issue of PracTicAL WIRELESS. - A few
days afterwards 1 read in the same issue under the:
heading “ Component Tolerances’ the following:
“‘What is not always as obviousis that if the voltage
is too low the valves might be still more seriously
affected. The reasonis that if the heater is not raised
to the correct .temperature, the ‘sucking’ of the
electron stream from it causes gradual disintegration.
Thisis, 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 correspondence that the

- valve might beinjured if the anode voltage wasincreased

to make up for the loss of volume when using a 1.5 volt

-dry cell, It seems probable that it depends on the value

-

- each -valve at the end.

of the voltage applied to the anode. I have found.a 1.5
volt dry cell very useful for experimental work, and 1
have not noticed any damage to valves, probably
because I have not used high anode voltages.

1t would be interesting to test two valvés of similar

" characteristics over a period, cne with 120 volts on the

anode and 2 volts on the filanient, 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
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

 in:series for the -H.T:).

- and-voltages are required. —D'Arcy Forp (Exeter).

SIR,—On the subject of L.T. supply from dry cells;
last year my brother and I built a little portable

. baving two 2-volt 0.1 amp. valves in series, working -

{rom a 4} voit box battery (and two g volt G.B. batteries
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 caused
. by the L.T. leads to the box battery. having.been

unknowingly reversed. One point, however, which has.

to be bornein mind when using the above arrangement,
is that both valves must take the same current.—
R. V. Goope (York). ;

CI7.75 mefs and 15.35 mcfs.
- Monday ‘through Saturday (beamed to Middie East)
the current is still switched on, carefully -tighten -the -

Transmissions from WRUL
IR,—I have just inade a three-valve set from an ola
circuit in ‘Practical WIRELESS ; it has two Cossor
220 V.5.G.s and a triode outpuf. It also has four-pin
coils, and notsix as specified. So far I have only reccived
the ‘normal “American stations. 1 reeently received a

- letter from WRUL, with their programme schedule,

and here are a few extracts:

g 10.00a.m. to 10.53 am,,
Monday through Saturday

(beamed to Far East)
11.00a,m, to'12.30 pum.,
17.75 me/sand 15.35 mefs. 1.15 p.m. to 6.30 p.m., Mondas;
through Saturday.(European beamy), 11.73 mc/s,9.70 mc/fs
and 6.04 mc/s.: Sundays : 10.00 a.m.!tonoon, 11.79 mc/fs,

.11:75 mcjs (European. beam) ;! z.00 p.m. to 7.00 p.n.,

9.70 mefs, 11.79 c/s, 6.04 mcfs (European beam):
7.00p.m. to.9.15 p.m., 9.70 mefs, 11.79 mce/s, 6.04 mc/s
(beamed to Western Hemisphere). There is a programme
“for Australia on Mondays, Wednesdays, Fridays at
5.15-5.30 p.m.- News at ro.ooa.m. and last-minute
bulletins at ro.4{5a.m. (Mondays through Saturdays).
News bag at 4.45 to 3.00 p.m. on Mondays, Wednesdays
and Thursdays. On Mondays at #.00 to 8.00 p.ni., there
is instruction in. the international morse code. Times
are Eastern War Time.—B. G. MeADEX ¢Liverpool).

B.B.C. Postscripts

IR,—May ! congratulate you upon your excellent
coinment 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 secems to give undue
weight to the views of these undesirables even when
away from the microphone. . L1

‘What, if anything, can be done by the ordinary long-
suffering individual except switch off in disgust? Oris
it wrong and anti-social to be an ‘ndividual any more ?
—AxTHONY J. NoOTT.

Superhet Alignment ,
IR,—After reading the article by * Experimenters
on ¢ Radio Examination Papers” 1 should like to
point out, with reference to superhet alighment, that
in correct commercial practice the superhet is lined
differently from the method outlined by the ‘ Experi-
menters.”” Usually the second L.F. is lined first, and
then the first LF. Foradditional aceuracy—particularly
where good shoft-wavereception is essential—the meter
is fixed-across the cathode bias resistor on the 1.F, valve

(when A.V.C. is used).—N., SorLomoxs (Finchley).

A Moving-coii Milliammeter

IR,—1 see in “ Notes from an Amateur’s Log-book
in the Julyissue, an account of a project to design

and make one’s own moving-coil meter. :
Having done this over 20 vears ago, resulting in a
meter which has been in constant use eversinee, 1 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 1
sent to a firm of jewellers, who fitted them with agates.
What I found the most difficuit.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 60 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. Grirrrras (Wrexham).

Stations WCW and WLWO

IR,~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 vet picked up the station of
which he speaks, namely, WOWO, Tt is, of course, just
possible that the ownership may be the same and conse-
quently the programmes of both stations might be
identical. .

On the other hand, there exists another station on the
§g-metre band with a very similar call sign to the one
be gives. Thisis 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—Jory W. Macvey
(Kelso'. .

IR,—1I disagree with K. T. Whithon’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 1g-metre band from the
same place with the same programme, Recently, on
five consecutive evenings 1 have received the above
stations with my o-v-1 battery receiver, sometimes on
the loudspeaker. As from July z2th, WLWO now
operates on a wavelength of 25.6 metres, as well as on

S.W. Broadcasts

IR,—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 II.47 mCfs
{14.00-16.00 G.M.T.) and on 14.47 mcfs only (0I.30-
03.30). As far as I know, thestationis German-controlied.
As regards WGEO on ¢.53 mc/s, I bave not heard it, but
according to the G.E.C’s programme summary (14,00
on WGEA, 15.33 mefs) it works to Latin America
22.00-03.30, to Europe 04.00-05.00, and to Australia
10.00-12.00. y

The C.B.S. have a new European schedule: WCBX
Gn 15.27 mefs, 10.00-19.45; WCRC on 11.83 mcfs,
10.00-19.30, and WCDA now appears to work on
9.50 m/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 19 or 31-metre band. -

WCW, 15.85 mcfs, works 13.00-22.45; WCB, also
owned ‘by ‘Press Wireless,” transmits in French on
15.58 mcfs, 19.45-20.45; WDO on 14.47 mcfs, works
12.00-16.15 and 16.30-22.00.

Chungking transmits news in English on XGOY on
11.90 mcfs at 31.30, and the ' Australian stations
VLGY, on 15.16 mcfs, and VLRS, relay Jondon at.
20.45 and give news at 21.95. VLG7 works 20.30-22.10
and 02.00-64.00 on 15.I6 mcfs. 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 mfcs on June 27th at
18.35 calling SCY, Lisbon, in English. Could it be
identified ? E

VWY2 in Bombay transmits to London each
Saturday on 17.97 mc/s between 11.15 and 11.45. All

the 1g-metre band.—E. G. COLLIER (Henley-on-Thames).

S

times are G.M.T.—D. W, Kanan (Harrogate).

YOU MUST KNOW

13 M RTHS 5y

WE have already trained hundreds

of men for radio duties with.

jthe R.AF. and other vital war-time
gervices.  Now, in response to many
equests, we -have introduced new
(Mathematical Courses.
?"If you wish to join the R.AF,, or
increase your efficiency in other war-
work, you must know Mathematics.
y our simplified method of Home
fudying, you can at last learn this
ascinating subject really thoroughly,
lin your spare time, Waste no time,
bui post coupon now for free details
of our Home-Study Courses in
Mathematics, Radio _Calculations,
Radio Servicing, Radiolocation,
Television and Transmission.

7. & C. RADIO COLLEGE
29, Market Place, READING

.———_——————-—'

1 (Post in unsealed envelope, 1d. stamp.)

Please send me free details of your Home-
Study Mathematics and Radlo_coﬂ'psas.

] NAME

3 ADDRESS

‘ P3L+

N

MORSE CODE
TRAINING !

The Candler System of Scientific Code
Tralning is carried out in your own
home. It is definitely the quickest,
easiest way of becoming a skilled
wireless telegraphy operator. y
Numerous Candler trained operators
are serving in the Army, Navy and
Royal Air Force. Yhy 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.4.

BATTERY CUT-OUT

TYPE LF/C
Simple, robust
and ' sensitive.
Works in any
position.

Ask for Jeaflet

98, PE

LONDEX
LTD.

Anerley Works, 207, Anerley Road,

| RESISTANCE.

London, S.E.20. ’Phone : SYD 6258/9.

TAYLORMETER

MQCDEL 90
A NEW

38

RANGE
UNIVERSAL
. METER

The Sensitivity of this Taylor precision;

instrument is_1,000 ohms per volt on
all voltage ranges. )

D;;%'l 1}él‘)L’l‘S. 7 ranges from 0-0.25 to 1.000

A.C. VOLTS. 6 ranges from 0-2-5 to 1,000
volts. )

oUTPUT.
volts.

A.C. & D.C. CURRENT, 5 ranges each, from
0-1 m.a. to 2.5 amps.
From 1 ohm to 10
megohms.

DECIBELS. 6 ranges from — 22 db. to
+ 60°db.

5 ranges from 0-2.5 t0 500

M{E’I‘ER. 5 séales. Outer soale is 8 inches
ong. »

Supplied complete with "lead and test

dg, internal bavte
P54 mstruction ook, £i1t-11~- o

'British Made by :
Eleetrical Instruments, Lid,

419422, Montrese Avenues
. Slough, Bugks., s
. H ‘Phone: Stough, 21381..

L
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Classified Advertisements

RECEIVERS AND 'GOMPONENTS‘

RECEIVERS AND COMPONENTS

ADVERTISEMENTS are accepted at
23, per line or part of a line. Minimam 4s,
Advertisements must Le prepaid aud
addressed to Advexhsemenb Manager,
. Practical Wireless,” Tower House,
Southampton Street, London, W.C.2.

LOUDSPEAKER REPAIRS

LOUDSPEAKER repairs, British, Ameri-
can, any make, moderate prices.—Sinclair
\pemkem 12, Pembroke Street, Copen-
hagen Street, N.1,

" LITERATURE, MAPS, etc.
AMATEUR Radlo Handbook. Second
edition now on-sule. 328 pages, price 4s.
.—Radio Socicty of Great Britain, 16,
Ashridge . Gardens, London, N.13. |

‘WEBB’S Radio Map of the World. TLocates
any station heard. Size 40” Ly 307, 4/6,
post 6d. On’ linen, 10/6, post 6d.—
'Webbs Radio, 14, Soho Street, London,
W.1. GERrard 2089, B

RADIO SOCGIETY OF GREAT BRITAIRN
‘invites all keen amateurs to join. Reduced
war-time subscriptions. Send 1s, for
Intest, * T. & R. Bulletin* and dstails,—
16, Ashridge Gardens, London, N.13.

- GENERATE free. clectricity from tho
wind,- build your own Wind Charger.
Lomplete dra\vmvs, mstractions for build-
ing, Masf, Head, Vane, Propeller, 2/8,
post 23d. «Pearse P, “Midale Taphouse,
Liskeard.

" DETECTION.—New theory, experiments,
circanits. 44-page booklet, 2s. post free.
—D’arcy Ford, Gandy Street, Exeter.

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and energived,
. bo 1Hne, «including ‘severs Epoch 18in.—

SBinclair _Sne'\kern 12, Pemmbroke Street,

Copenhagen-Street, N.1.

REGEIVERS AND GOMPONENTS

SOUTHERN Radio’s Wireless Bargains :—
7/6.+=Assirted ~ Components contained
in. aftractive. permanenb box. 9 Assorted
Valve Holders,” 2 ,Volume Controls, 12
Assorted (‘oudencera, 6 Reﬂatal]ces,
-Choke, Wiré, Plugs, Circuits, ete. 7/6,
postage 7d.

ORMOND Loud Speaker Units, Balanced
Armature . Types. -Unshrouded, 3/-;
largest 4-pole type, 6/6

ACE.P.O, Microphones ready for use on
any-receiver, 6/6.

TELSEN Radio Msagazines, complete with
4 circuits, 9d. post free. Wireless Crystals,
6d. each, 5/~ per dozen. Permanent
Magnet Speakers, 87, complete. ‘with
muiti-ratio transformer, 22/6.
otlier bargains for callers. Al
glmrmxreed Please add extra for pnst,.nae
SOUTHERN Radio Supply Co., 46, Lisle
Street, -London, W.C. Gerrard 6653.

goods

GOULPHONE Radio, New TLongton, Nr.
Preston. Brand new goods omly. .DP.M.
Bpeakers with tr‘msformer, Sin. Rola and
Plessey, 24/6. G3in. Celestion, 21/-.
Flectrolyties, 500 v. 3 mfd., 5/6, 848 mid.,

9/6. . 50 mfd. 50 v, 3/3. Lrie 1 watt
resistors, all value 9d. each. 'Push-back
wire, 100ft. coils, 6/-. Barretter resistors,
6/-. Parafeed L.F. J?ransformels,4 1, 5/9.
S.A.L. for stock list.

MISC. Radio Components, lot .only, 15/-.
—Davies, 6, King’s Road, Uxbridge.

5in.

Many -
~ALTERNATOR

GALPINS 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
REGORDER complete with actuating
relay and tnpe reel, mounted on mahogany
bhase, clockwork model, in good clean
crmdltxon and perfect working m-der.
Price £12, carringe paid.

SHEET EBONITE size 12in. by 11lin. by
1/32in., best quahry Price 4/- per doz.,
post froe.

ELECTRIC LIGHT GHECK METERS,
well-known makers, first-class condition,
electrically guamnteed, for A.C. Mains
20/250 volts 50 cv. 1 phase 5 amp. load,
10/- each; 10 awp. load, 12/6; carriage
1

/-.

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, hl"h
panel mounting, 2lin. dmmetel
o-} amp. pr 0-1} amps., full scale deflection
15 milliaips. DPrice 25/- each, post free.
MOVING COIL METERS, hizh grade,
panel mounting, 2. diameter, reading
0-8 volba, full scule deflection 3 mﬂhamps
Price 32/6, post free.

'‘AUTO, CHARGING CUT-OUT AND VOLT-
AGE REGULATOR, R.AF., suit any
dynamo up to 20v. at 15 amps., fully
:\djustabl.c with wiring instructions,
complete'in metal case, 3/6 post 9d.
INSTRUMENT METAL REGTIFIERS, in
perfect working order, output 5 milliamps.
Price 12/6 each, post free.

AUTQO- TRANSFORMER, 1,500 watts,
tappings 0-110-200-220 and 310 volts for
st,ep up or step-down. Price £5, carriage

pax

LARGE TRANSFORMERS for rewinding,
rating unkuown, size 1 kW. auto Price
17/6.- carriage paid. --

LARGE TRANSFORMERS for rewmqu,
size 2 kKW, auto, rating -uvknown. Price
30/-, carriage forward.

HiGH FR QUENCY TRANSFORMERS,
75 v.-A.C. input at 3060 cycles: output
5,000-0-5,000 v. at 500 watfs. Price 45/-,
carriage forward.

HEADPHONES, 120 ohms, complme with
keadband and cord, jn_good working
order, suit H.G. and N.F.S. Price 6/-
per pair, post free.

110 v. D.C.. MOTORS, maker KLAXON,
preecision huilt, approx. 1/10 h.p., hnll
bearing variable speed, laminated ﬁe]ds,
in new condition. Price 20/-, post free.
ROTARY CONVERTOR, D.C. 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. )

erade,

‘DOUBLE OUTPUT GENERATOR, shunt

wound, ball-bearing, -maker “ Crypto,”
oubput,s 60 volts at 5 amps. and 10 volts ab
50 amps., condition as new. Price £10
carriage forward, or 20/- passenger train.
- outprt, 220 \olts, 30
eycles, 1 p.h. at 180 watts, will give L-amp.
eagily, speed 3,000 r.p.m., self-exciting,
condijtion. s new.: Price £8 carri
ward, or 15/- passenger train.
TRANSFORMER, input 230 volts, 50
eyveles, 1 p.h.y output 1,100-0-1,100 volts
0 milliamps. and 6 velts C.T. threc
times, earth screen, wound to BS.R.,
Welf'ht 32-1hs. ~Price £6;
senger trajn 7/6.

GALPINS ELECTRICAL STORES, 21.
WILLIAM STREET, SLOUGH,

Telephone : Sfough 20855,
Terms: Cash with order.

carriage pas

reading_ |..countless -purposes, 9/6 each.

“cleared at 17/6 each.

auwe {or- .

BUCKS,

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 still have stocks
of Condensers, Mains Droppers, Trans-
formers, Pilot Tampholders and valves
available, Ses our advertisement in
August issue.
STAMPLED Envelope must accompany
all enquiries.
GEE ELEGTR!O 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 radm"mmophones Approx. 2ft,
tong. Te clear, 4/- each,
ELECTRO-MAGNETIC GOUNTERS. Re-
sistance 500 ohms, Trom 1-12,999, size
44 x 2% x 13", Ex-G:P.O. Invaluable for
A snaller
1%, 5/6.
2 and -3-
first-class

type, 1-1,999, size 44" x 14" x
VARIABLE CONDENSERS.
zang, Die cast frames in
condition, 5/6 each.
YAXLEY type swltches
2 hank 3-way, 3/9. 3
QUTPUT - TRANSFORMERS Primary
300 ohms D.C., Secondary .5 ohm Db.C.,
Brand - new, G/G. Also new chokes, 30
henry, 150 chms, 5/6 cach.

RELAYS. Small relays for operation on
2 v. D.C, with 6-way make and break
switches. Brand new, §/- each.
TRIMMERS. Twin trimmers on ceramic
hase, new, to clear, 6d. cach, 5/~ doz.

2-way, 1/6;

COIL  FORMERS. Cardboard  and
Paxolin. Assorfed sizes, 2/9 doz.

CHARGERS. - Irickle chargers, metal
rectification.  loput - 200/220 v. A.C.

Output 2 v. } amp. Shockproof, 17/6
VALVES :re in. short’ supply. Stoek of
Mullard . TSP 4's and HVR 2’s to be
First conte, first
serveil. . B
TELEVISION diode . valves. Unused
Mulard RASR0, 69 mm. x 12 um. overall,
6.3 v. heater at .15 amp., 10/6 each.
GHASSIS. Heavy gauﬂe metal chassis,
battleship urey, 127 x 51 x 24", 1/6 each.
Also 10” x 51" x 37, bmml new cadmium
plated, 1/3 ench Speclal line of beautl-
fully polished chassis, 12” x 8% x 37,
really super job, 4/~ eaoh AH ‘drilled for
valves, ete. -
PUSH-BACK Wire Flex, idcal for wiring
receivers, etc., 1/6 8- Hrd coil.
VOLUME GONTROLS Wire wound,
1 obm, 800 ohms, 2,000 ohms, 3/6 each.
Carbon type, 100 000 ohms 250,000
ohms, 500,000 ohms, 1 merrohm, 4/6 each
Midget fvpe, 5,000 ohms 3/6 each.
AERIAL WIRE 3 sfmnd best quality,
enamelled, copper, 501t., 2/6

VALVEHOLDERS. Chassis mount ing,
7-pin. -8d. each; 6/ doz. |
PHILIPS Mica-di-electric  .0003 mfd,

Reaction condemsers. Brand new, 2/-
each.
SISTOFLEX. Big purchase of thls fine

insulated ~leevm" 3 mm., 4 mm., 5 mm,,

3d. each per wl length, 2]6 d07 wrds
8 mm., 5d. yd.length, 4/6 doz. yds, 16 mun,,

7d. \d length, 6/6 lloz yds. bpecwlpuee
for qmntmu

MINIATURE Rotary switch on poreelain
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 hp, 1, 400
r.pa. 1o clear, 47/6"each.

(Continued top of puge 460.)
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RECEIVERS AND GOMPONENTS

RECEIVERS AND COMPONENTS

WANTED

PAXOLIN PANELS. Thin panels, 5/6 doz.
ACCUMULATORS, lidiswan 2vy. 60 amp.,
brand new, in ebomte cases, size 8”7 X
43" x 217, 17/6 each
PUSH-PULL INPUT TRANSFORMERS
by well-known maker, nickel iron core,
in metal case, size 2" X 13" x I} hwh,
ratio 6:1. Price 6/6.
T.0.0. Tubular Electmlytic 2 mfd. 50 v.
working, 3/6 each.
B.. 50 mfd.-}50 mnfd.+2 mfd. Block
electrolytics, 5/6 each.
TRANSFORMERS. Made by Standard
Telephones. Beautiful job, weight 121b.,
53" x 41”7 850-0-350 v., 120 m.a. Your
t.xppmgs giving 4 v. 2 amps., 4 v. 8 amps.,
3 v. 3 amps., aund 20 v, 1 amp. Brand
new, 25/~ ea(h carriage forward.
EXs -TELEVISION manufacturer. Heavy
duty mains transformer. Input 240 v.
A.C. tappings at 5,000 v. 5-8 milliamps.,
and f01 snp])lymg filament: of N[ull.ml
HVR 2 (6.3 v. at .65 amps.). ,Shrouded
in met al box, 10/8 each, carnage forward.
VARIABLE RESISTANGES. \ell-made
resistances with wiping contact. Will
_carry about 10 watts. Brand new, first
qu.\hty Price 6/6 each.
SEE ADVT PAGE 431, ADD POSTAGE.
C.0.D. ORDERS.
LONDON GENTRAL RADIO STORES
23, LISLE STREET, LONDON, W G.2.
"Phone: Gerrard 2969.

FRED’S RADIO CABIN,

75, Newington Butts, S.E.11. Rodney 2180.
REMARKABLE PURCHASE ENABLES
US TO OFFER THE FOLLOWING 600DS
AT LESS THAN PRE-WAR PRICE.
FUSES, glass, 1% inches long, 2 amp. and
1% amp., 3/~ doz.

RESISTORS, 1 watt, various usefu! sizes,

%AG doz.

AINS DROPPERS, 0.2 amp., 3/6 each;
also EKCO. type, 2/6 each.
GONDENSERS ’1‘00 8 mfd. 150 volt
working, 2/- €

VARIABLE GONDENSERS mica  di-
electric .0003 mfd., brand new, 6d. each,
5/~ dozen.

MICROPHONES. Complete with trans-
former. Solid ebonite job, full instructions
included. New line, 6/~ each.
TRIMMERS: 100 m.mfd. small type on
paxolin base, 4d. each, 3/8 dozen. New,
PUSH BUTTON, 6-way, complete with
knobs—a really fine joh. 2/6 each. New.
TRIMMERS, straight line type, capacity
3.35 m.mfd., 6d. each.

SPEAKER GRILLES, 7in. x 3%in,
mium plated, cheap to clear, 1/6 each.
GRID LEAKS, 1} meg. wire ends.

ach.
SUPERHET CONDENSERS. Three-gang,
.00056 mfd. 1/3 each.
EKCO maius twin filter chokes, 1/6 cach.
CRYSTAL and Catswhisker in. metal box.
New stoek at low price of 6d. each.
SLEEVING. TFirst-class quality, 31d.
per yard length. 1 doz. lengths 3/-.
Braided sleeving 8d. per yard length,
7/= doz. lengths.
MAINS CHOKES, Smoothing. 330 ohms
60 m.a., 3/- each.
GOODMANS Speakers, 8in,, suitable all
output valves. Universal trans[ormel
21/6 cach.

T7.6.6. wire-end Tubulars, 0.1 mfd., 7d.
ea/xcl(ll, G/G dozen, also .01 mfd. at 6d. each,
5/~
GONNEGTING WIRE. THeat resisting,
tinned copper, as wnsed by Government.
6d. coil of 12ft.

TRIMMERS. 50 mmfd., 3d. each, Also
250 m.mfd., 3d. e
MICROPHONE 1nserts, ex G.P.O.
each,

(Continued top of next colomn.)

‘Power/Pentode Transformer.

Chro- |
4d. -
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AERIAL ELIMINATORS. Lincoln Stewart,

to clear. 1/6 each
RESISTANCES. Braud new, 500 and
100 ohms. 3/- dozen.
MORSE XEYS on polished solid oak base,
exactly as supplied to the Air Traxmng
Corps, etc., 4/6 each.
CRYSTAL Dete(,tors, permanent type, 1/8
each. New.
T.C.C. Tubularg, 25 mfd. 25 v. wkg.,, 1/3
each. New,
ROLA P.M. Speakers, 8in., Type 8Z, with
24/6 each.

DR. CECH.’S Radio Crystals, as advertised,
special price, 9d. each.
BAYONET Plugs for mains, British made,
6d. each.
STANELCO Electric
Made by, Standard l‘elephones, with
special bit for radio ervice work. 21/«
each. All spares available, Besin-cored
solder, 4/- 1b. reel.
Fostage must be included. No C€.0.D.
FRED’S RADIO CABIN FOR BARGAINS,
75, Newington Butts, S.E.11. Rodney 2180.
New branch at 17 Hamilton Parade,
Lonidon, Road, Nartlz ‘Cheaw, Surrey.

MORSE & S.W. EQUIPMENT

“H.A.C."” Short-wave leceivers.—Famons
for over 8 years. Improved one-valve
model now available, Complete kit of pre-
cision components, accessories, with full
instructions, requiring uo soldering, only
16f-, po&tave 6d. Immediate despatch.
Ltlustrated catalogue frec~A. L. Bacchus,

109, Hartington Lo.u.l W8,

Soldering Irons.

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 Vorch Battery Cigarette,
Pipe and (as Lighter. No wick,
wheelg, flints, springs. Well tested,
efficient, lasting. Diagram  and full
instructions for easy home construction,

2/6_and stamp. Element included Yree.

—R. W. Barham, Hilitop, Bradmore
Green, Coulsdon, 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 in all hranches of Radio and
Television. Boarders accepted. - Low
inctusive fees. College in ideal peaceful
surroundingz. 2d. stamp for Prospectus.
-—~Wireless College, Colwyn Bay.

PRACGTICAL Postal Radlo
coaching. for I.P.R.E; exams. ; qualifying
for R.A.F. and A.LD. pos(;e bookiet
free.—Secretary, LP.R.E., Bush House,
Walton Avenue, Henley-on-Thames.

Conrses ;

WANTED

LONDON CENTRAL RAD!O STORES Will
Pay good -prices for Receivers, Radio-
grams, Amplifiers, Dynaios, Converters,

Test FEquipment, Electric Gmmophone:

Motors, and all Radio and Rlectrical
Accessories, — London  Central
Stores, 23, Liste Street, London, W.C.2.
Gerrard 2969.

WANTED, I8 SW.G¢. Enamelled Copper
Wire ; sample, prlce quantity available to
Bam, 15, Dragon Road, London, 8.1£.15.

URGENTLY reiquived for a Govermmenb
Contract of highest priority, only geod
condition National Tuning Dials, type
P.W.0. Current list prices will be paid.
—Box No. 101, PrACTICAL 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-
bet. 1931-35 model.—James Dean, 784,
Alberta Avenue, Cheam, Surrey.

WANTED, “ Wireless Magazine ” foriJuly,
1936.—Mnurray, 246; Bath St., Glasgow.

: i By F. J. CAMM.

BOOKSELLERS TO THE WORLD

Radio

g

iA COMPLETE LIBRARY:
: OF STANDARD WORKS:

ek

e o ]

¢ MASTERING MORSE 1/-, by post 1/2.

7 GEARS AND GEAR CUTTING 6/-, by post 6/8.
WATCHES : ADJUSTMENT AND REPAIR

T 8= by post 85,

: NEWlN;ES’ ENGINEERS MANUAL 10/6, by post

'PRAGTICAL MOTORISTS’ ENCYCLOPZEDIA

f 10/8, by post 11/-..

! MOTOR CAR PRINCIPLES and PRACTICE
6/~, by post 6/6.

PRA(:TICAL WIRELESS ENCYCLOPZEDIA
10/8, by post 11/-.

RADIO TRAINING MANUAL 6/, by post 6/8.

EVERYMAN’S WIRELESS BOOE. 6j-, by
post 6/8.

PRAglléICAL WIBELESS CIRCUITS, 6/-, by post

COILS, CHOKES and TRANSFORMERS, 6/-,
by post 8/8. )

PRACTICAL WIRELESS SERVICE MANUAL
8/8, by post 9/~.

WORKSHOP CALCULATIONS, TABLES AND

& 6[-, by post 6/8.

NEWNES’ SHORT-WAVE MANVAL 6/-,

post 6/6,

¥ WIRELESS TRANSMISSION 6/~ by post 6/6.

DICTIONARY OF METALS AND ALLOYS
718, by post 8/,

THE SUPERHET MANUAL 6/-, by post 6/6.

PRASTICAL M[ECHAIUCS’ HANDBOOK 12/8,

y post 13/

RADIO ENGINEERS’ VEST- POCKET BODK
8/6, by post 3/9.

WIRE AND WIRE GAUGES (Vest-Pocket
Beok) 3/6, by post 3/9.

DIESEL VERICLES : OPERATION, MAIN.

- TENANCE AND REPAIR 5/-, by post 5/3.

NEWNES’ ENGINEERS’ VEST-POCKET BOOK

/8, by post §/-.

Al obtninable from or through Nmsanmts or
frotn Geo. Newnes, Itd., Tower House,
i Southamplon Street, Strmzd w.C.2.

1oty

*FOYLES

FOR BOOKS ON WIRELESS
AND EVERY OTHER SUBJECT
113-125, CHARING CROSS ROAD,

. LONDON, W.C.2.
Open 9 a.m.~=6 p.m. including Saturday
Tel.: Gerrard 5660 (16 lines)
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BLUEPRINT SERVICE

PRACTICAL WIRELESS
Date of Tssue. Biuepring.

CRYSTAL SEA'S
Blueprints, 6d. each.
1937 Crystal Receiver q ™
The ** Junior ¥ crystal Set v

STRAIGHT ‘SETS,
Ope-valve ; Blueprints, Is. each.
All-Wave Unipen (Pentode} ..
Beginners” One-valver
The ™ Pyramxd One- v‘xlver (HF

Pen) .
Two-valve ; Blueprin, 1s.
The Signet Two (D'& IF)
Three-valve : Blueprints, 1s. ancb.
Selectone Battery Three (D, 2 LF
(Trans)} .
Sunynit Three (HF Pen, D, Pen)
All Pentode Three (HF Pen, D
(Pen). Peny “ 0o ..

Hall Mark Cadet (D, LF, Pen (R(C))

. J. Camim's Silver Souvenir (HF
Pen, D (Pen), Pen) (All-Wave
“Three) .. ] .. -

Cameo Midget Three (D, 2 LF
{Trans)) .

19..(: \nnnmnn Three an- (HF

Pen. HF Pen, Westector, Pen)

Battcry All-Wave Three @, 2LF

8

RC)) =
The Monit"r {HF Pf-u D Pen) ..
The Tator Three (H¥F Pen, D, Pen)
The Centaur Three (SG, D, P} ..
F. J. Camm‘s Record Ali-Wave

Three (HF Pen: D, Pen) .
The “Colt ™ All- Wave Three (D
2 LF (RC & Trans))
The * Rapide "’ Etu\ight 3 (D
2 LF (RC & Trans))
F. J. Camm’'s Oracle
Three (HF, Det, Pen
4938 * Triband \11 Wave Three

All-Wave

" Three

.  All-Wave Thr-e-e
GQ, D (I’en), Pen) .
F..J. Camum's * Push-Batton ”
Three (HF Pen, D (Penj, Tet)
Four-valve : Blueprints, Is. each,

Beta Tniversal Four (bG D, LF
B)

Nuclenn Class B Four (“G D
{3(), LF, CL. B)

Fury Four Super (8¢, SG D Pen)

Battery Hall-Mark 4 (H Pen,
D, Push-Pull)

* Acme " AN-Wave 4 (HF Pen, D
{(Pen), LF, Cl. B)
The ' Admiral ” Four (HP Pen,
HF Pen, D, Pen (RC). .
Mains Orerated
Two~valve : Blueprints, 1s. each,
A.C. Twin (Di(Fen), Ten} .
A.C.-D.C. Two (3G, Pow)
Belectone A.C. Radlogram Two
(D, Pow), 3
Three-valve : Blueprmts, ls each.
Double-Diode-Triode Three (AF

* Pen, DT, Pen) . .
D.C. Ace (3G, D, Pen) .. .
A.C. Three (3G, D, Pen) .. -

A.C. Leader (HF Pen, D, Pow) .
D.C. Presuier (HF Pen, D Pm) 5
Unique (HF Pen, D (Pen); Pen)
Armada Maius Three (HF Pen, D

{Pen})
rJ. Oarain’s A.C. All-Wave Silver
Bnuvemr’[‘hree (HF Pen, D, Pen)
“All- Wme A.C. Three (D 2
LF (R
AcC. 1‘136 quntone (HF- Pen, HE
Pen, Westector, Pen) .
Mains' Record Ali-Wave 3 (H_F
. Yen, D, Pem) -.. .
Fonr-vaive ; Blgeprinis, is each,,
-A.C. Eury Four (8G, G, D, Pen)
Al 0. Turv Four Super (SG SG,

en) ag
A c Hall Mark (HF Pen, D,
Pash-Pall) -
Universal Hall-Mark (HF Pen D
Tush-Pull)
S{!’l’E}RI‘ﬂE}'I‘q

Sets': Blueprinis, 1s. each.

Bad

£5 Superhet (Three-valve) ™3

F. I¥Camm’s 2-valve Superhet , .

Mnms Sets : Blueprinis, 13. each.
. &5 Buperhet (Three-valve) ..

A. e Superhet (Threv-vaire) ..

7,42

No. of

PW71
PW94

Battlrry Operated.

PW3iA
PWS5

rwos
WIS

PW10

PW37
PW3
PW4s

PW17

PW34B
PW24C

PW46

VY
Pws2

PW4a3
PWa2

Universal £5 Superhet (Three-

valve) . = PWad

FJ. c‘amm s Al 0 Buperhet, 4 .. —_— PWs59
¥ J’ Oamm’s Universal £4 Super- R

het 4 . bnd PW6O

- Quai.‘tone 5 Umversal Four - PW73

Four-valse : Double-sided mneg}'mt. 16, 64,
Push Button 4, Battery Model .. 5
Push Button 4, A.C. Mains Model }'32'10'38 Ay
SHORT-WAVE ' SETS. Batlery Operated.
Oune-valva : Blueprint, 1s,
Fimple 8, W. One-valver , A W88
Two-valve : Blueprints, 1s. each.
PW38A
PWOL

Midget Sbort-wave Two (D, Pen) —_
The * Fleet” Bhort-wave Two

(D (HF Pen), Pen) ..
Three-valve : Biueprints, Ts. each,
Fxperimenter's Short-wave Three

(3G, D, Pow) .. oo . —
The Prefect 3 (D, 2 LF (RC and

Traps)) .. s .. —
Thée Band- Spread S&.W, Three

(HF Pen, D (Pen). Pen) ol —

PORTABLES

Three-valve : Blueprints, 15. each.
F. J. Camm’s ELF Three- valve

PWS0A
PWE3
PW68

Portable (HF Py, D, Pen — PW6s
Parvo Flyweight Mld),et Pnrtable

&Gy D, Pea) . 3.6.80 PW77
Four-valve : Blueprint, 1s.

“Imp” Portable 4 (D LF LF
(Pen)) .. - PWEE
MISCELLANEGUS
Bluenrm! 1s.

8.W. Converter-Adapter (1 valve) —  PW4BA
AMAYEUR “WIRELES§ AND WIRELESS
MAGAZINE
CRYSTAL SETS.

Biuneprints, 64. each.
Four-station Crystal Set.. Ho — AW427
1934 Crystal Set, S0 . = AW444
150-miie Crystal he o o == AW450
STRAIGHT SETS. Battery Operafed.
One-valve : Blueprint, 1s.
B.C. Special One-vnl\or — AW387
Two—valve Blueprints, {1s. each
Melody Ranger Two (D, Trans). . — AW3S8
Full-volume Two {(S8G det, Pen)., —_ AW332
A Modern Twd-valver . . -— WM409
'.l‘hree-valve : Blugprints, 1s. each.
£5°5s. 8.4. 3 (8G, D, Trans) T —  AW412
Taucerne Ranger (SG, I, Trans). . — AW422
£ 8. Three: De Luxe Version'

(8G, D, Trans).. AW4S5
Trauspnrtable Three (SG ‘D Peu) — ~WMS27i
Simple-Tune Three (3G, D, Pen) — WM327
Economy Pentode Three (SG, D

Pen) 5d Pd a8 . — WM337
“W.M." 1834 Standard Three

SG, D, Pen) . o WM351
£3 58, Three (3G, D Trans) - —  WM3s4
1935 £6 6. Battcry Three (SG,

D, Pen) . = —  WM37l
“ PTE Three (Pen, D, Pen) ve —  WM380
Certainty Three (SG D, Pen) .. — WM303
Minitube Three (3G, D, Trans) oo WM396
All-Wave Wixmlng Three (8G, D,

Pen) WH400
Four-valve : Blueprints, Is. 84, each.

653, Four (8G, D, RC. Trans) .. — AWSTO
Self-contained Four (8G, D, L¥,

Cl. By - WM331
Lucerne %tralﬂ'ht Four (%G D

LF' Trans) 3 — WM350

£5 5. Battery Fo\lr (HF, D QLF) —  WM3S1
The H.K. Four (3¢, 3G, D Pen) - WM384
The Auto Straight Four (HF Pen.

HF Peu, DDT, Pen) .. 4 'WM404
Five-valve - Blneprints, Is. Grl each
Super-quality Five (2 HF, D, RC, :

Trans) - WM320
Class B Quadradyne (2 b(} D, LF

Class B).. — WM344
New Class B vas (2 e D, LF

Class B) .. | - WH340

. *Mains’ Opemtei
Two-valve ; Bluepnut:. ls. each .
Congoelectric Two (D, Pen) AC. — AW403
Economy A.C. Two (D, Tzam) AL, - WM286
Three-valve : Blueprints, 1S. each.
Howe Lover's New All-Blectric

Three (3G, D, Trans) A.C. - AW383
Mantovm] A, Three (EL.F. Pen,

D, Pen) - WMST4
£15 las 1936 Al Radloﬂ‘tam

(HF, D, - WM40L
Fon.-vnlve : Blneprmts is 6d.each. .. .. .

- All Metal Four (2 8G, D, Pen) . — WM329
Harris' Fubilee Radlogmm (HF L
Per D, L¥, P) . . o WH3S0
BUPERHETS. - :
Battery Sets : Biueprmts, 1s. 6d..each.
"Varsity Fow oo . WHB85
The Reguest All Waver .. - — Wh407

461

These Blueprints are drawn full size.

Copies 'of -appropriate issues containing
descllptmns of these sets can in some cases be
supplied at the following prices whiek are addi-
tional to the.cost of the Blue,'n inf. A dash before
the Blueprint Number indicatea that the issue
is out of print.

Practical Wireless (issues datedpnor to June

1st, 1940) 44d. Post Paid
(Isstes dated “June Ist to July 2%¢h,
1940; Pos{ Paid

)
(Issuas dafed Sepfembet, 1940 to November,
941 7d, Pogt Paid
(Inme: dated December, 1941, and after)
10d. Poit Paid

Amateur. Wireless o, b N

Wireless Magazine 1/4 %

The index letters which precede the Blueprint
Number indicate the periodical in which the
description appears: Thus P.W. refers to
PRACTICAL WIRELESS, A.W. to dmaleur
Wireless, W.M. to Wireless Magazins.

Beund (preferahly) a postal order to cover the
cost, of the Blueprint, and the isse (stamps over
8d. unacoeptable) to PRACTICAL WIRELLSS
Blueprint Dept., George Newnes, Lid., Tower
House, Scuthampton Street, Strand, W.C.2,

Mains Sets : Blueprints, 13, each:

Heptode Super Three A.C. 50 WM359
PORTABLES

Four-valve : Blueprinis, 1s. £d. each,
Holiday Portable (SG D, LE,

Class B) . — AW303
quuy Pori tabla (HF D BG

Tra - AWa4yy
Tyers Portable (SG, b, 2 Trans) o —_ WM367

SHORT-WAVE SETS. Battery Operated.
One-valve : Blueprints, 1. each.
S.W. One-valver for America P.W.15.10.38 AW42%
Roma Short-Waver . . — AW452

Two-valve : Blueprinis, 1s. each.
Ultra-short Ba.ttery Two (SG det
Pen) - WM402

Home-made Coil TWD (D Pen) - AW440
Three-valve : Blueprints, 1s. each.
prenmentens g-metre Bet (D,

Trans, Seper-regen} — AW433
‘The Carrier 8hort-waver (SG D. P). v WM390
Fopr-valve : Blueprints, 1s. 6d. each,

5 Short-wave World-beater

(HF, Pen, D, RC, Trans) = — AWA436
Bmpire Short-waver (3G, D, RO, .

Trans) - WM313
Standard Four-valvet ﬁlmrt “waver

(86, D,LF, P). . m— WM383
Superhet : Blueprmt, 1s, Bﬂ.
Simplified Short-wave Super .. - WM397

Mains Operated.

Two-valve : Blueprints, 1s. each.
Two-valve Maing Short-waver ®,_

Tep) A.C. P AW453
Three-valve : Blueprints, 1s,
Emigrator (St, D, Pep) A.C. .y == WM352
Four-valve ;- Blueprint, Is. 8d.
Standard Four-valve A.C. Shord-

waver (3G, D, RC, Trans) ,. - WM39L

MISCELLANEOTUS
8. W One-valve Converfer (Price
-  AW328

Enthuqmst’s Power. Auiphﬁe«‘ o8 /6) —  WN387
Listener’s 5-watt A.C. Amplifier

aj/e) e, e o e —  WMS02
Radio Unit (2v.) for WM 392 (1/-) —  WM398
Harris Electrogram battery am-

plifier (/- .. =0 .. — WM399
De Luxe Concert A.C. Eiectro- ¢

gram (1/+) — WM403
New ftyie Bhort “wave Adapber

/) . -~ —  WM388
Trickle C'h.zrger (Od Y B o f— AW4G2
Short-wave Adapter (1/- ) o — AW436
Superhet Converter (1/-) =P - AW457
E.L.D.L.C. Bhort-wave Coxwertet i

1/ — WM405
Wilson Tone Master {1/ ) — WM406
The W.M. A.C. Short-wave Osb-

verter (1/) = - e - WH4I0S

| FREE 225, GOUPON !
| This coupon is ayailable until September I
I 5th, 1942, znd must accompany all

! Queries and Hints, !
I PRACTICAL WIRELESS, SEPT., 1942, ]

. o — o — o o~ — — J—

All applications respecting Advertising in this Publication should be addressed to the ADVERTISEMENT DIRECTOR,

GEQORGE NEWNES, LTD., Tower House, Southampton Street, Strand, London, w.C.2.

Telephone : ‘Temple Bar 4363,



IT TELLS HOW
TO MAKE YOUR
FUTURE SECURE

In the miore competitive days of péace, technical training will be a vital necessity to
the Engineer who wishes to safeguard his .position and make advancement.
* ENGINEERING OPPORTUNIT!ES » will- show you how to secure this all~
“important technical training quickly and éasily 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:

AM.LMech.E. A.M.LE.E. : . AF.R.Ae.S. )
Inst. ot Pr&'ﬁm:t_xon Engmeers " City and Gull-:k Air .\/hnlslry Liceaces.
Mechanical Eg;_,meermu !lzlectlrllc'\l Engineering. Aeronautical Engineering.
nstallations. 5
Diraughtsmanship. Electricity Supply, - AMIAE. )
Tracing. . AM.IC.E.- Repair Certificates,
Works Mar\acemeut e Automsbile Engineering.
Jig and- Tool Deésign. = Civil Engineering. Garage Management.
Maintenance Engir;eering. R StrucFural Besiga. . AM.Brit.1L.R.E,
Dieécls.‘ . L__.__.I 0.8. Wireless.
Inspection. ~ Building Cnnslrucuan Radio Servicing.
Clerk of Works, Television. eic., etc

Special Courses for London Matncu!atlon and R.A.F. Mathematics.

You cannet .afford to miss reading “ ENGINEERING OPPORTUNIT!ES.” Wnte (or

forward the coupon) for your copy, and subsequent matter, 1mmed1ately. Sent (post free), on
recexpt of 23 d in ‘stamps.

BRITISH INSTiTU'{E OF ENGINEERING ?ECHNOLOGY'

409a, SHAKESPEARE HOUSE, STRATFORD . PLACE, -LONDON, Wi

TUNITIES;” sad subsequent matter relating to the lnstitutc. for which 1 enclosc Ad.
in stamps. =

CName.iovenaisiaiiesisiainiam,

v v

Pleise forward (post free) your i12-page handbook “ ENGINEERING OPPOR~.

Published.on the 7th of each month by EORGE NEWNES, I’i“ED Tower House, Southampton Street, .Stx and, London, W.C. 2 and :

pringed in England by THE NEWNES & PEARSON PRINT NG C XMoot St.reet.»London W.10, Sole Agents fcr Australia

and New Zealand.: (:ORDON & GOTCH.LTD.” Scubh Africa * CENTR.AL NEW§ AGENCY,LTD." Subscription rates including postage ;

Iniand 10s. 6d. per annum-; Abroad 10s. per annum, Registemu at the GeneraIPowt Qftice Tor the Canadian Magazine Post.



