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Capt. E. H. ROBINSON,

the well-known radio ex-

pert, author of “Perfect
Broadcast  Reception,”

etc., etc., says of British
Radiophone Condensers,
“This firm stll provides
the wery best wvariabie
condensers made. If you
want the best theve is no

PR, . 3
aliernative.
‘Fhis  splendid testimonial, coming
from such an authoritaiive source,

speaks for itscll.
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Anchorage. The Steel Girder Frame method of assembly
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MATCHED PERFECTION ENSURES RESULTS
Radioplione Condensers incorporate many patented

unique features, such as Radial Wedge assembly of vaucs,
Springloaded Tuapered Bearings with “ Keep Plate ”

and three-point Suspension guarantee freedom from
mechamcal distortion. Every Radiophone Condenser is
matcked section by section at SIX points of the tuning
scale 1o within & per cent.. One lLas only to halance out
1he stray circuit capacities with the aid of the trimmers
conveniently provided at the 7op of the unit to ensure
permanent MATCHED PERFECTION.

Frite for list of components fo :

e, £
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HOLBORN 674+
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The lIgranic Variable ' Megostat”” High Resisiance.
Designed and constructed to the highest standards of
radio engineering—finish in keeping with the reputation
of Igranit —special . contact preventing wear and
ensuring constant resistance value—can be used as
a volume or tone contro), as a variable grid leak or as
stabilising resistance, etc, in single-hole fixing—at
the reduced price of 3/6 in four sizes—another example
cf that efficiency of performance and reasonableness
in price which are typical of every item in the Igranic
range. Llet lgranic Components be the making of

your setf.
//'b\

lON_

Send for fully
iilustrated Catalogue
No. J.1279.

o z
| P v sa—

tf you cannot oblain

Lois b
EVICE
fgranic Cornponents, K:‘//

write to us direct ard |granic EleCh’iC CO., U’d,

include the name of

your local dealer. 149, Queen Victoria Street, £.C.4
' CVS—9)
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\ BATTERY

is in your set !

DO YOU RUN A COLUMBIA 3807

If so, the Ever Ready Batteries made specially for
this set are : H.T.JW 1180; G.B.[9 v. Winner;
L.T./2130. If not, simply ask your dealer for the
Ever Ready List, showing all popular makes with
their sp&cial Ever Ready batteries. Your set will
be powered perectly by its appropnaie Ever
Ready. batteries.

A GOLD MINE OF INFORMATION

THE EVER READY CO. (GREAT BRITAIN)
HERCULES PLACE, HOLLOWAY,

LTD.,
LONDON, N.7.

FOR THE HOUSE-OWNER, HOUSE-
HOLDER AND PRACTICAL MAN

NEWNES PRACTICAL

ENQUIRE WITHIN

TO BECOMPLETED IN ABOUT 40 WEEKLY PARTS

PDealing with House Decoration and Renovation; Construc.
tional Work in the Garden; Home Carpentry; Metalwork:
Upholstery and Furniture Making: the Maintenance of

Electric Lighting; Water Supply and Drainage; Useful Recipes.

The work is profusely illustrated
with photographs which have been
specially taken for this purpose.

FINE ILLUSTRATIONS

continue, and how to finish it in workmanlike style. No home i3

complete without this valuable work of reference.

DO YOU OWN YOUR HOUSE ? I5cci% «3°mssi bn cpenasa
how to keep your house in good repair g::)ugmf%]fxndgtxgg? tt:lxi-‘ggcc:)

ARE YOU HANDY WITH TOOLS 2 5525; you win find e
ideas in this new work.

MAKING A WORKMANLIKE Hand This Order Form
JOB OF IT

‘Whether the subject dealt with
is Repairing a Faulty Ballcock,
Constructing a Bookcase, or Erect-
ing a Fence, you will find that
this book tells you: H

(a) What 'Tools and Materials : To

To Your Newsagent.

This is a really worth-while in
vestment for the practical man.

would be Reqguired.
(b) How fo Start- the Work. H
(¢) How to Make a Thoroughly §
Workmanlike Job of it.

Such a book will surely be worlh pounds
to you.

PART ONE NOW ON SALE

SIXPENCE

Part 2 on Saie Oct. 6th

Ohtainable at all Newsagenls and Booik-

44444444444444 oo Newsagent

Please supply  Newnes

PRACTICAL ENQUIRE
WITHIN cach week onél

counfermanded.

stalls, or by wpost 7M\d. ecach part, jrom
Ceorge Newnes, Lid., 811, Southamplon
Street, Strand, London, W.C.9,

They show simply, step by step, how to start the work, how to -
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) F. D. C. Mackay S et e — *
Principal. z e

Commerce, Industry, Accouniancy, Secrefaryship, Shipping,

Public Services, Banking, Insurance and Civil Service.
,
BRITAIN’S GREAT I you will make an effort, by THE PROSPECTS FOR i
HIGHWAY TO fraining at home inyourspare T RAINED MEN WERE |
: - time to qualify for a respon- = {
Sy : itt stand b . . i
' Not just a few, but literally thousands :::o:z:;n;zu V:Lcc:ezr ¥ The need for a higher standard of ability

oJ. D. C. Mackay. and administration in Commerce and

Industry is creating greater opportunities
_than ever for #rained men and women who can apply
more efficient methods of working and organising.
Whilst the prospects of the untrained tend definitely

of-School of Accountancy students have
risen from the ranks to important, well- .
‘paid positions in Commerce, Industry, Banking,
Insurance and Public Services at salaries ranging
from £350 to f£2,000 a year. They. have achieved

their successes as a definite and direct result of
School of Accountancy Postal Training. Not ‘only
have these men and women, most of them of average

to deteriorate, the prospects were never better for
those who have the courage and enterprise to fall
mnto step with the new conditions of business and

to qualify, in their spare- time, for higher-paid
positions.

intelligence and education, multiplied their salaries ;
they have also made their futures secure.

'Many great Business Leaders sirbngly advise School of Accouniancy {raining as the surest and quickest methed
by which ambitious men and women can achieve successful careers.  Eminent University Lecturers who have
sxamined our lessons and literature have publicly vouched for their efficiency and thoroughness.

SPECIAL AUTUMN OFFER
Yor {ull particulars of a special Autumn offer,
whereby students enrolling soon can obtain
tuition at considerably reduced fecs—see special Clerical Class, Post Office.
note in the prospectus. Write for your copy Writing Assistants, Typists,
to-day. etc. Age limits 15 to z4.

CIVIL SERVICE
CAREERS
Inspector of Taxes, Customs
and Excise, Exccutive Class,

This valuable 180 page Guide to Careers. j
Some Chapters in the Guide : Advice from Business Leaders. How Office men g
and women can rise to appointments such as Accountants, Company Secretaries, :
Cost Accountants, Office Managers, Auditors, Cashiers, etc. How technical
men can qualify as Commercial and Works Managers. How salesmen can climl
t> 'management positions. Courses for Youths and Young Ladics. Students’
Success Reports certified by a Chartered Accountant. Opinions of eminent
University Lecturers on The School’s service. Tutorial Staff and Methods of
training. The School’s incomparable record ol successes in the Accdountancy,
Sccretarial, Banking, Insurance, Matriculation and Commercial Examinations
How the Principal’s advice on the problem of your career can be obtained frec

Write i:é»day for this free
180 page Guide to Careers.

@ Civil Service Careers—Ask for i
Special Civil Service Guide.

HE SCHOOL OF ACCOUNTANCY
55 Bush House, London, W.C.2 '“HILI!

' - . P ’

15 Regent House, Glasgow C.2
Shell House, Johannesburg
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We invite you to hear “R.& A.”—
Britain’s Foremost Reproducers—
demonstrated at your radio
‘dealers

We are paltxcularly desirous that you should take the
opportunity of hearing R. & A. Reproducers actually
demonstrated. We know and you probably realise, that
they are finc examples of design and construction. Their
very appearance proclaims that fact. . -

But appearance isn’t everything. You are more con-
cerned with performance, and rightly so.

You want a reproducer which will give you years of unfailing
service, and reproduce the broadcast transmissions with
¢ fidelity.’

We stress that word fidelity. No matter how efficient
your receiver, its efficiency is of little use unless the repro-
ducer does faithfully recreate the original transmission.

That is just one reason why we are so anxious that you
ask your dealer to demonstrate an R. & A. Reproducer.
He will gladly do so, and you will have an opportunity—
without obligation—of hearing a performance which will
prove a revelation to you.

Owners of R. & A. Reproducers are enthusiastic about
them, and, after all, it costs so little to possess an R. & A.

“BANTAM " |

Here is the complete range—

TYPE “60” Differential - Armature Reproducer.
Dia. 12". 21/-

- “ALPHA ™
“BANTAM” P.M. Moving Coil Reproducer.
Dia. 71”. Two models, each with Transformer. 27,6
“ CHALLENGER ” P.M. Moving Coil Reproducer. 35,_
Dia. 81".- Five models, a type for every output.
.With Transformer. « VICTOR »

“ALPHA” P.M. Moving Coil  Reproducer. 52,6

Dia. 10}”. Two models, each with Transformer.

“VICTOR” ' P.M. Moving Coil  Reproducer. 70/_

Dia. 102", complete with 6 ratio Transformer,

Write for copy of our new 1934 leaflet, which fully describes the compiete
range. Have you had your free copy of the Valve Matching Leaflet ?

o ikl - : .
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THE INCOMPARABLE

_ FULLO POWER

""""""
’ ---_:‘_u‘ -

RADIO BATTERY

GIVES THE EQUIVALENT B
OF MAINS POWER IN A [+ 4
BATTERY OPERATED SET "

THEY COST MO MORE TMAN ORDINARY BATTLRILS
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Metres. 31.3. DAVENILY,
58, BAXDOENG, G54
3

3
Java 128, BYDILEY
50. VATICAN Australia.
CITY, Rome. ON ULTRA
50. MOSCOW. SHOR WAVES
49.83. ZLESEN, letres.

Berlin, DIC. 30. MADRID Spaiv,

CHASSID
T COMPLETE

ST WITH
g DOUBLE
BALANCED
PENTODE

DUTRPUT

. MéVEN@
. colt,
SPEAKER

To LISSEN, LTD.,
Publicity Dept..
ISLEWORTH, MIDDLESEX.
Please send me FREE CHART
of the All-Wave Al-World "Sk‘v,-
scraper.

NAME .o
ADDRESS ....

40,67, Miami Beach, 23.5%8. PARIN,
l-‘lox;id‘?. o Radio Cwlonial.
40[’:-5 f\-\l-'l—\-'\'”h 25(9 TWINNIPEC,

deii g 0 anada.
.3 NAIROBT,
*%ﬁeny:l OBL 45 4. ROME, 2R.0.
49.18. BOUND- 2523, DAVEXTRY
BROOK, New LE.
Jersey. 25.27. PITISBULRS
49.18. CHICAGO,  WSXK.
23.39. RABAT,
Maroceo.

U.8.A.
49. JOTANNES-

BURG, South v
Airica. 19.48. Y‘ .]i‘TICAN
- CIT Glue.
48.86 PITTSBURG , SLTY, Rowe.
ay 1c 19.82. DAVENTRY
U.8.A.  WBXK, “7Se 2

5 UGS
48. CASABLANCA, 19.73 ZEESEN,
Morocco. DJ.E
82.26. RABAT, 4950 PITTRBURG,
Moroeco. WEXK.
3155 DAVENTRY joyon e p
‘ .56, SCHE
G S NECTADY,
3155 MEL- ey
BOURNE, Aus j;89" ZEESUN,
D.JL

trabia.
31.48. SCIENEC- o ol avpNTR
' TADY, New York h"s‘? D;A.TL_\II‘.\
31.38. ZEESEN, Jg.»7. BOUND-
Berlin, D.J.A. RROOK, N.J
31.35, SPRING.  wWaxsL
FIELD, Moassa- 3300 PITT~[ RG
chusetts. = A, WSAK

At last the day of All-World Redic
has arrived, and you can build with
your own hands the first receiver te
give yvou not only England and
Europe, but America and Australia
direct. The Lissen All-Wave All-
World “Skyscraper’’ 4 tunes from
12 to 2100 metres. It7brings twe
complete new wavelength ranges
within reach of the ordinary listener
—stations and programmes which
before he was never able to receive
-~ Ultra-Short and Short-Warve
transmissions from the ends of the
earth. And, yemember, vou get
these stations through Double-
Balanced Output giving brilliant
reproduction on a Moving-Coil

INSTEAD
OF TWO/J

Speaker—as much power as 2 Mains
Set from ordinary high-tensior

batteries. Lissen have'made this All-Wave All-World Radic avzilable
to Homs Constructors first, because it brings back the thrill of
conquest lo hear America and Australia direct en & set vou
have built yourself, it makes you an enthusiast to realise what a
wonderful thing you have created !

{WAVELD
RANGE

And when you see the Great Free Chart of the All-Wave All«
World ““ Skyscraper ” 4, which tells you how to build it and how
to work it and why it gives such marvellous results, you will
agree at once that it will be wise of you to build for yoursclf
rather than buy a factory-assembled receiver which cannot give
you these new and intriguing short-wave stations. The FREE
CHART simplifies everything ; there are pictures of every part,
with every wire numbered, every lole lettered, every terminal

identified. YOU CAN'T GO WRONG ! But get the Chart and

see for yourself—then build the Lissen All-Wave All-Werld
“ Skyscraper ” 4, the SET THAT SPANS THE WORLD !
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N\, FOT so very long ago I described a
simple two-valve set which operated
. entirely from mains, and
which gave results which had hitherto not
been obtainable with such a small number
of valves. In this case a pentode valve
was used as a detector. Many listeners
who are in the position of only having the
D.C. mains at their disposal asked for a
similar type of circuit, and unfortunately
this was not a practicable proposition,
owing principally to the difficulty of obtain-
ing the large output with the D.C. valves
then obtainable. There have been intro-
duced into this country recently some
special valves which operate with 200 to
250 volts direct on the heaters, and these
valves are of what is known as the universal
type. That is to say, they may be used
with either A.C. or D.C. on the heaters,
and, providing that the circuit.is correctly
designed. hum is non-existent. In addition
to this valuable feature, the wvalves have
most remarkable character-
istics. For instance, a
detector - valve -is obtain-
able which has the remark-
able amplification factor of
100, as against thé more
conventional 20 to 40,
After a little experiment I
have developed the circuit
shown in Fig. 1, which is
a great improvement on
my previous A C. Twin,
and which may be used on
any type of mains without
alteration, and which will
provide sufficient volume to

almost fill a small hall.
Owing to the few com-

%

\;.&«"1"‘”
baseboard measuring y T
only 10ins. long by
8ins. deep. The re-

ceiver is also remark-
ably cheap, and will
no doubt prove im-
mensely popular to
those who desire an
easily-constructed,
powerful mains set for
use with D.C. or A.C.
mains.

The Construetion
The construction of

the rcceiver should be

a matter of only one

evening’s work, and
will occasion no
difficulty even to

" those who have never
before built a wireless

receiver..

Apart from

A compact universal mains receiver, small
insize, and great in performance. )

A Simple Uriversal Receiver Which may be Used on
either A.C. or D.C. Mains, and Which Gives Results Equal
to an Ordinary Three or Four Valve Set

RO o T O
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this plact; the bakelite dise.

1
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Now on top of this place

—t SR the tin disc, and when all
" the holes are accurately
€650 lined up turn the complete

1 assembly over and bend

! round the long soldering
lug which is to be scen
near to the wvertical strip
of metal running across the
valve-holder. There are
actually two of these lugs,
but only the onc necarest

the anode

terminal

¥
__k/—\

[~

A : 70 AC Oe
{ . Fuses 52 hams  should be

[

bent, and
the exact position may be

[ "

ponents which are required

in this receiver. it has been Tuning Co¢ Fig.1,—Theoretical circuit of the A.C.—D.C. Two.
found possible to get all :
the components on a
) one or two soldered conneec-
55 iy 54 tions—whj unfortunately
b e are unavoidable—there are
Conclenser only two points which require

Dual Range

any explanation. The first
is in regard to the assembly
of the special 6-pin valve-

]I- holder for the detector valve.
2 YWhen you purchase this you
Enmo 2 /ﬁ will find that there is a

bakelite disc and a tin disc
in addition to the actual

valve-holder. These two discs

Caaxcton
Condenser

T
Fig. 2—=Drsposition of controls.

R T W N

have holes arranged in the
same manner as the wvalve
legs, and they must be as-
sembled in a certain way in
order to obtain perfect
screening between the heater
and grid legs. Take the
valve-holder in the left hand,
with the connecting lugs at
the bottom, and on top of

‘comprising a resistance,

seen from the wiring dia-
gram. Bend it right round
until it lays flat on the
tin disc, and then screw
the valveholder to the under side of the
baseboard. The other valveholders arc
screwed on top of the base in the usual
manner. The other point requiring men-
tion is the 2 mfd. fixed condenser which is
mounted on - top of the base. This is
coated with green enamel all over, hdt in
order to provide a return earth conuection
to the chassis the enamel should be scraped
off both top and bottom of the projecting
lug at one end, and this condenser should
then be screwed down with this bared lug
nearest the earth terminal. Again, refer-
ence to the wiring diagram will make this
point quite clear.

Mounting the. Components

It will be seen from the wiring diagram
that there are very few parts to be screwod
down, a saving having been effected by -
using the special Telsen coupling unit,
condenser, and
(Continned overleaf)
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(Continued from previous pdge)

transformer in one housing. The resistance |

1s, however, of too low a value to give
maximun results with the particular valve
employed for detection, and it is therefore
necessary to increase the value by con-
necting a further resistance in series. This
is Jomed between one terminal on the choke
and the H.T. terminal of the coupling
unit. To prevent any risk of a short
cirenit to the chassis, a small piece of
insulated sleeving should be slipped over
one of the wire ends of the Dubilier resist-
ance, and then this wire should be passed
through the hole in the chassis to make
connection with the coupling unit. The
other end of the resistance is joined direct
to the choke. Before screwing down the
Telsen unit make certain that there is
sufficient clearance for thc small bracket
which accommodates the on/off switch.
To simplify the wiring this is mounted
npside down, which means that instead
of pushing the dolly down to sw itch on
(as in the majority of ordinary housc-
lighting switches) it operates in the veverse
direction. This should be horne in mind
when the receiver is first put into use.
Mount the three brackets in their respective
positions, then the Telsen unit, following
these by the f{use-holder, condenser, H.F.
and L.F. chokes. The small fixed con-
densers may then be serewed down, and
finally the tuning coil.

The Wiring

If you have never made a rceciver before
yvou may find it preferable to remove one
or more of the components when putting
the wires into posi%ion, as some of the
contact points arc a little difficult to get
at. A httle patience, however, will soon
lielp vou out of any seeming difficulty, and
the wiring should be completed within
an hour. Leave the variable condenser
until the wiring is practically finished, and
fix the iwo leads for this component before
mounting it on its bracket. To cnsure
a neat appearance the condenser should
be held in position whilst the leads are
measured, and then it should be removed
whilst the wires are fitted. Upon replacing
it on the bracket the wires will then reach
just to the coupling unit and coil.

(Further Note Next Week)

LIST OF COMPONENTS FOR THE
A.C—D.C. TWO.

One Tuning Coil, Type W.216 (Telsen).

One .0005 mfd. Tuning Condenser with slow motion
dial, Type No. 1046 (Jackson Bros.).

One 10/1 Coupling Unit (Telsen).

One .0005 mfd. Reaction|Condenser (Graham Farish).

One Smoothing Choke, Type D.Y. 22 (R.L))

One .0002 Condenser, Type 34 (T.C.C.).

One .0001 Condenser, Type S (T.C.C.).

One 2 mfd. Condenser, Type 80 (T.C.C.)

One Double Fuse-holder (Belling Lee).

One Terminal Block (Belling Lee).

Tw[i Terminals {Acrial and Earth), Type B (Belling

e).

Onc Electrolytic Condenser Block, Type A.D.

{Hellesens).

One Minor Binocular H.F. Choke (B.R.G.).

Two 5-pin chassis type Valveholders (Clix).

One 6-pin chassis type Valveholder (Ostar Ganz).

One 1000 ohm resistance (Dubilier).

One 25,000 ohms resistance (Dubilier).

One 1 Megohm Grid Leak (Dubilier).

One Mains On-Off Toggle Switch, Type S. &0
(Bulgin).

One Component Bracket, Type 23 (B.R.G.).

One Component Bracket, Type 22 (B.R.G.).

One Component Bracket For Mounting Toggle
Switch (B.R.G.).

Two Coils Insulated Connecting Wire (B.R.G.).

One Valve. D.130 (Ostar Ganz).

One PT.3. Valve (Ostar Ganz).

MNne EG.50 Valve (Ostar Ganz).

6ne Baxztam Moving Coil Loudspeaker (R. aud A.).

Dne Metaplex Chassis (Peto Scott).

One Cabinet (Peto Scott).

One ' Aeroficient’ Kit {Graham Farish).

Ogne Combination Mains Connector, flex, screws, etc.
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WING to the greal increase in ““1 W ays and Means of Effectively Dealing
kinds of electrieal appliances and | . .
machinery which has taken plalw with Unwanted Noises
within recent vears interference with raclio |
reception has  gradually  Lecome  more By W B R'CHARDSO
Serious. 43 s . R
It is now no longer !
possible to ignore the pro-
blem—it must be recog-

| spark trunsmitter with the exception that
theyv are untuned.

nized and tackled A significant point is that the radistions
accordingly. Be- l are helped very largely by the wires
lieving  that an 7= " ¢arrving the current to the spark gap or
ou e ot = contacts. This fact mayv be illustrated
practice = by comparing the disturbance caused

by an ordinary clectric bell or buzzer
connected o a battery with very

neeted to o binding  serew or terminal
mav be making only intermittent contact
awing to. sav, a loose grub secrew. This
will cime s are to bridge the gop dunng
the periods  when  there s no direet
contact. Walking across the room may
nrovide suflicient vibration to © make
contact and =0 atart the arc. In  th
case of wall swibches, the trmouble ma
be caused bv the contacts lesing their
apringiness after some vears of use
[Yinching the copper springs slightly closer
together with a pair of pliers. nx in Fig. 2
may bo all that is needed to effect a cure
Little faults of this sort, hesides being
usuallv casy to overcome, sre also faicly

) ecasv to trace. Switch
short leads \\lxth the m‘m(; ing off the various Aorae
ingtrument when operntes . 2 ] .
S hy a battery connected by AR, * MFLEIS, Gl O™
PIN NOT Jong leads. In the Intter 1
Fiz. 1. —A lamp PROPERLY case tlh(- ]rlndmtnm\s will bo <
not properly fitted HOME considerably stronger
in ils holder ﬁmay Apart trom the part played ‘2\0”%6
cause interference ! by the mains or leads in propagating these
due to arcing at the iun(lesimblo radiations it is obvious that e
‘contacts. ( their strength depends also  on  the {""
lintensity  of the =spark. It is gniy Lo

Ingical. then, that efforts at the climination
of the interference should he directed
tovards (1) A rednetion of the sparking iteelf
and (2) The climination of the radiation of |
ite energy by meansof the  rMoror

wires earrving the current.

worth a ton of precept we shall attempt |
here to give some practical hints on over
coming this objectionable form of interrup-
tion.

Some of the comumoner sources of msn-
made staticinclude electrie signs, trolley
huses. accumulator cha-ging plant
electric motors, fans, vacuwnm-cleaners
ete. The effects they produce on recep-
tion usually take the form of hargh

irregular crackling noisss which arc STOPPER COUS “_"_"op ;;’F’:ﬁ;f
egually persistent on anv wavclength. —— 0 EARTH |
There are clearly two mecthods of -'T— I

tackling the problem (1) At the source
and (2) At the receiver. Obvionsly the \-QQQQ-Q-QJ
former is the better method. Not only is it | Fig. 3.—/nlcrference suppressor which may
usually more effcetive, but if successful | he fitled to various demestic appliances.
will benefit other listeners in the neigh-
bourhood. Of course, in some cases this 18
not possible, and then recourse must be
made to devices applicd to the rcceiver
itself.

Before describing the methods whiich
are used to accomplish this let us consider
the source of the interterence itself. !

i Although this might be causcd by outaide I
agencies,suchasiramways,
power stations, charging
plant. cte, it 8 just as
well to tirst aseertain that
the trouble does not lie
nearer at” home. For in-
stance, amongst some of
the commoner causes of
crackling noiges cemana-
ting from the domnestic supply
system are tbe following : Faulty
switch contacts, cleetric bnibs which
have not beeu properly pushed
home in their holders (see Fig. ).
bad contact at terminals of switches,
cciling roses, fuses, ete. The reason
for rudiations in cases of this sort

The Cause of the Crackles

The actual cause of electrical inter-
ference is the sparking at brushcs or con-
tacts of the offending piece of apparatus.
Perhaps the most obvious example is that
of a motor-car engine. Here cach spark,
as it jumps across the gap of the sparking
plugs, will cause a crackle in a nearby re-
ceiver. The faster tbe cngine runs, the
more rapid are the crackles until nt lugh
“revs” they merge into one continuous
roar. - Another example is that of an
ordinary house-lighting switch. When the |
lights arce switched on or off a crackle 18
heard in the Joud-speaker. This isdue to the
slight spark which occurs at the contacts

Fig, $.—Another suppressor circuit.
in the house one b{ ope will soon de-
termine the source of the offending crackles.

The Use of Condensers and Chokes
Of course, such domestio applianees as

| eleetric fans, vacuum-cleanery, ice cabincts.
| etc., may cause trouble, although sl th

connections, switches, and w0 on, are

perfect order.  The mdiations here an
duc chietly to the sparking which occurs
at the commutator and brushes of the
motor. Although cleaning the parts
carcfully with a mg dipped in petrol may
help considerably, it may be necemary to
fit some sort of suppressor device as well.
Quite un effective circuit is that shown
in Fig. 3. ]t consista of n choke or ** stopper
coil ' in each lead to tho motor of the faa.
clcaner, or whatever the wachine is, and
two condensers in series across the leads.
The centre point of the condenmrs is
joined to the framo of the motor. I is

(Continued orcrleaf)

is diue t ‘arcing”  at  the
offending contuct. A wire cor

of the switch. The spark radiates damped
waves similar to thosc produced by a

Fig. 2—~Sparking in wall switches may often be
ouvercome by pinching the contacts closer logether.
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s operation nothing can be done. If
¢ the source is definitely traceable then
{ the best method of approach is via

N AERIAL

(Continued from previous page)

sometimes an advantage to earth this

point as well. If possible, this should be
tried. The object of the coils is to prevent
radiation along the mains, and that of the
condensers t5 reduce the intensity of the
sparls at the brushes. The coils and con-
densers should be fitted as close to the
motor as possible in order to subduc the.
interference at its source. Suitable sizes for
the coils are as follows : 50yds. (about
100 turns) of 18 or 20 gauge D.C.C. wire
wound on a 6in. diam. former. The forner
will have to be 8in. long, but a less cum.
bersome arrangement can be made by
winding a hank of about 50yds. of single
flex and binding it
tape. The.coils will stand up to 5 or 6
amps.  For smaller consumptions corre-
spondingly finer wire may be used. The
condenscrs should “be .01 mfd. capacity
for A.C. mains and 1 mfd. for D.C., and
should be rated at a working voltage not
less than that of the supply. }

A less elaborate civeuit which is often
quite satisfactory consists simply of the
two coudensers without any stopper coils,
or even one condenser connected direct
across the leads may be quite sufficient.
With this last arrangement it sometimes
happens that the interference still persists
on one waveband due to the condenser
forming, in conjunction with the doils of
the motor, an oscillatory circuit. This can
be overcome by connecting a resistance of
about 10 or 20 ohms in series with the
condenser, as in Fig. 4.

Tramways and Flashing Signs

So far we have only considered the case
of interference: caused by plugs, switches,
electrical appliances, etc., in the house
itself.  This can usually he fairly easily
traced and remedied as we have already
explained. Now often the most annoying
and persistent disturbance is caused by
outside agencies, such as trams,  electric
signs, and battery-charging plant, and here
the question of suppression is rather
different. TFirst of all, if the trouble is to
be tackled at its source, it means approach-
ing the owners of the offending apparatus.

round with insulation’® S&7

of a wire similar

Naturally, without their consent and co-

the Post Office authorities,

to  whom  application
should be made. Of
course, they have no

powers as yet to force
the parties concerned to
fit suppression apparatus,
but many firms will take
a reasonable view of the
matter, and either install
suitable suppressors them-
selves or allow you to

have them fitted.
Often a pair of
condensers is  all

that is necessary to
cut out the crackle.

Failing satisfactionin this direction (and,
curiously enough, where one would natur.
ally expect the most courteous treatment,
that is from local authorities, it is some-
times that the greatest opposition is met),
the only thing is to attempt to barricade
all possible channels by which the inter-
ference may find access to the receiver,
Obviously this is not always easy, especially
as usually the interference arrives by the

Y

-

. _.

. Fig. 6.—An arrangement

the mains

same path as the wanted signal, nanely,
down the aerial.

It may appear rather obvious to mention
that the direction of the acrial may have
some effect on the degrce of pick-up
from interference sources,
benefit of those who have not heard of
it before it may be stated that it is
always advisable to run the aerial at
right angles to tram or trolley-bus
wires, electric train lines, ctc.

What is often
a very effective
device iz a
counterpoise
earth. The more
orthodox;form is
shown in Fig. i
5. It consists =

to the aerial
wire suspended
directly under
the ‘aerial and
a foot or so from
the ground. It
is ingulated from
the earth either

“‘\___“—
Fig. 7.—The practical
layout of the circuit in
Fig. 6, using a special
condenser  block

double choke.

an

-ment which

for condensers
stopping inferference arriving via With the centre cormection carthed.

but for the | keted by Messis.
o
SET

d 70 EARTH

by using bare aerial wire and porcelain
insulators, or else by using rubber-
covered wire. An alternative arrange-
is very easy to fix up
consists merely of a length of flex laid
along the floor of the room in which the
receiver is used. Its position should be
varied until the best place is found, when
it can be concealed under the carpet.

Screening the Aerial

Sometimes interference may be caused
by currents induced in the aerial by nearby
gutter piping, metal stove pipes, corrungated
iron roofs over workshops, etc. Natwally
the acrial and lead-in should be kept as
far away from these as possible. Failing
this a screened lead-in may be useful.
These may be obtained from radio dealers
and consist of a central lead-in  wire
swrounded by a wmetal sleeve .which is
insulated from the central wire. The sleeve
should be earthed. In the case of the iron
roof just mentioned a good plan is to earth
it at one or two points by soldering wires
to it, the other ends being connected to
earth tubes, or pieces of old metal buried
in the soil. The roof will then become an
earthed screen to any electrical machinery
in the building instead of an inductor to
create currents in the aerial above it.
All joints in the roof should be clectrically
ag well as mechanically sound, :

Apart fromn the aerial-earth system the
other most likely pathway for interference

70 MANs 18 down the mains. This, of course, only

applies to mains scts. Here the best device'
for barricading the entrance consists of
a similar arrangement toe that used to
reduce radiation from the source. namely,
chokes in each of the mains leads and two
in series across the  leads,
{Sce
Fig. 6.) In this case the cwreut which
Las to pass through the chokes is compara-
tively small, and can be wound with thin
wire and are, thercfore, quite compact.
Chokes and condensers specially made for
this purpose can be obtained from various
manufacturcrs. § Exaniples of thosc mar-
Bulgin and Co., Ltd.,
ave illustrated
m g, 7. |
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Broadeasting in British ¥ndia
LTHOUGH the total population of
British India is roughly 350,355,000
souls, the broadcasting system has reccived
comparatively little support. The number
of listening licences has only increased from
3,000 in 1928 to a figure in the neighbour-
Lood of 10,000 to-day. One of the principal
difiiculties with which the broadeasting |
authorities have lLad to contend is the |
diversity of languages. Indian programmes |

R T . I o

are broadcast in Urdu, Gujarati, Bengali,
Hindu, Telugi, Marathi and Tamil, but in
all, in the Indian Empire, 222 languages
are spoken, of which twenty-threc only by
more than one million natives.

Midday Programmes from Radio Luxem-
bourg

EN addition to the concerts broadeast
nightly at 7, 8.30 and 10 p.m. B.S.T.,

Radio Luxembourg is now on the air with

a lunch-hour transmission from 12.30 until
2 pm. The wavelength is 1190.5 metres
and the power 200 kilowatts, The evening
broadeasts are destined to foreign countries
and follow according to a regular rofu,
namely : Germany (Wednesday and Thurs«
day), France and Belgium (Saturday and
Tuesday), Holland (Friday), Great Britain
(Sunday) and Italy (Monday). For these
transmissions all announcemnents are given!
out in two or three different languages.
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UNIFORMITY

BETTER RADIO
RECEPTION

Be a critic for once. Swifch on your
Set and listen—listen carefully. s )
the bass rich and full—is the treble
brilliant, clear cut? Can you get the

volume you want ?

Ifs a simple matter to make your Set

like new again. With the right types

of Cossor Valves [your dealer knows

them) you can improve its perform-
~ance out of all recognition.

And, if you use a Battery Receiver,
you - should find out all about
Class "B”— the remarkable new
sysiem of Amplification that will
give you “Mains" Volume without ex-
travagant H.T. Consumption. Please

EFFICIENCY

LONG LIFE

use the coupon.

2

To A. C. COSSOR LTD., Melody Dept., Highbury Grove,

London, N:5.

Please send me free of charge, a copy of the Cossor
40-page Valve and Wireless Book B.17 and Folder 1.93
which tells me all about Class “B" Amplification.

IR e e eeee e

Peac T/iom

P A VA S v oy e o P

medmamant i & mmaees

VALVES

%

=

© A, C. Cossor Ltd., Highbury Grove, London, N5.  Depots at Birmingham, Brisiol, Glzsgow,

Leeds, Liverpool, Manchester, Neweastle, Sheffeld, Belfast, Cardiff and Dublin.
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E are now approaching the most
intercsting stage of our discus-
sion on the simple disc television

reeeiver, namely, assembly; but before
dealing with that, let me first of all have a
word to say on the question of lenses for
magnifying the image.

Lenses

The image, as it is built up by rotating
the spiral of holes in the disc before the
modulated neon glow of the lamp, is limited
in its sizc by the dimensions of the disc.
For example, with a disc having an external
diameter of 20ins., the actual image area
size is slightly less than 2ins. high and just
over 2in. wide. For most practical purposes
this is too small to watch for any length of
time without eye strain, so a lens or a pair
of lenses must be mounted before the
image so as to enlarge it optically.

Do not attempt to magnify the image
t00o much, or with the present thirty-line
transmission it will lose definition. A limit

——

from the disc itself can be ascertained by
observation, but about 23ins. will be found
to be the approximate distance.

Assembly

The assembly of the various components
is quite a straightforward matter, and in
view of my previous articles will present
no difficulty to the reader. Of course, there
are several wvariants according to the
sesthetic taste of the constructor, but in
cvery case one or two points must be
observed. First of all, screw the motor to
a wooden mount so that when the disc is
placed on the shaft it will clear the table
or bench on which the mount is resting.
One cxample of this is shown roughly in
Fig. 2. The neon lamp must be fitted in
the usual type of bayonet-type holder at the
back and on the Tight of the disc so that
the centre of the ncon glow area is on the
same horizontal line
as the motor shaft
and coincides with
No. 15 hole in the
disc. This precau-

Neor Lamp

fe——

L__.U___J

of four to five times will, as a
gencra! rule, be found ample.
Suitable lenses may be obtained
at any opticians. An ordinary
veading glass will serve, but
usually a combination of (wo

: tion will ensure that
Ed

the whole light area

will be scanned by

Small Lens -the disc aper-
’ turcs as they
rotate. By the

Lens Moot
prd

lenses will be productive of

better results.  One very good ~o : way, sce
combination is a 6in. diameter ) "{ap(’;‘.g le”‘;that you
single convex and onc 4in. Fig. 1.—Showmg the relative position: of have the
diameter double convex with disc, neon lamp, and lenses. discmoun-
focal lengths of 17ins. and ted the

I1}ins. respectively.  These should be clip-
ped or fixed on to a mount lin. apart with
the smaller or double-convex lens nearer
the disc and the lareer or single convex lens
farther from the dise. This is shown in
Fig. 1 and the cxact distance of the mount

Fig. 3—A good amaleur effort of building dise
delevision apparatus from rather crude mafterials,

right way round on the motor shaft—that
is to say, when facing the front the spiral
of holes should progress towards the centre
in a clockwise direction. Then, if the
motor i made to rotate in an ante-clock-
wise direction, the scanning movement will
be as the B.B.C. standard—namely, hole
movement bottom to top and strip move-
ment right to left,

Further Suggestions:

If the motor is mains or
accumulator-driven it will re-
quire both a fixed and variable
resistance in series with the
leads. These can be mounted
as shown, the variable resis-
tance being adjusted to make
the motor run at its correct
. speed of 750 revolutions per
minute.  The same mount
that is used to screw down
the motor can be employed

October’ 7th, 1933

to hold the lens or lenses which ave
positioned immediately in front of the dise
and neon.

You will notice that I have not made
any mention of synchrouizing apparatus at
this juncture, as this is a subject which
must be treated separately at a later date.
T am concerncd now only with the simplest
of instruments and the correct motor speed
must be maintained by a delicate handling
of the variable resistance or, alternatively,
introducing some form of friction brake
on 1o the motor shaft.

Examples

. By referring to
‘Fig. 3 the reader
will obtain a very
fair impression of
how a machine of

LR i

Fig. 4—Another suggested design for a disc
television receiver made up from standard
parts.

this character can be built up from relatively
crude apparatns and yet made to function
quite well and give hours of pleaswre.-
Notice the * tunnel ” in front of the lenses
so as to screen off any extrancous light,
and also the reflector at the back of the
neon lamp to concentrate the neon glow.
Fig. 4 shows yet another variant, this time
a machine made up from commereial parts.

The next important point for us to study
concerns the various methods of connecting
the neon lamp to the output circuit of the
wireless receiver, and I am making this
the subjeet of a special article which witl
appear in a subsequent issue.

<~
Leps

Frred Res:

[

)

[iine e

 Swpport
-

e Y LN ST P

Variable Res:

Fig. 2—A vough lagcui of the disc model television apparatus,
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MEGITE
POTENTIOMETER
VOLUME CONTROL

The element is of the fine nickel-
chrome wire embedded in bakelite.

giving a smooth, positive contact,
absolutely silent operation and making
broken contacts impossible.  Three
terminal type. Single hole fixing.
Complete with operating knob.

PRECE 3/6
25,000 ohms. and over 4°6.

iy

ok \,5 §
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VALVE HOLDERS

Tlese Valve Holders have exception-
ally low loss moulded bases, the
insulating material between sockets
being reduced to a minimum. Con
tacts are of phosphor bronze, sturdy in
design.

Four Pia Frve Pin Seven Pin
Type, 6d. Type,8d.  Type 1/3

Advertisement of

N

7zl I”

'RANSFORMER

The PIP transformer is thoroughly
sound in construction and design and
gives a result equalling and often better
than others at a much higher price.

In distinctive 6’

PRODICTS
: X L o &
Ensure o safe and efficient Aerial and Earth. T

KEROFICTERA KT eavides 3l oo ned™ Caeiov B/

Send a postcard for our new Catalogue, which describes
all our products.

FARISH LTD., Masons Hill, BROMLEY, Kent.
RN NS E x ot Office: /12, Fenchurch Street, E.C.SJ

red case

with nickel terminals.

Made in 3:1 and 5:1
PRICE

ratios.

GRAHAM

IS ————__ I
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Aodern design...plus unrivalled
guality and unequalled performance

The new Dubilier Type 9200 Paper Condenser is a most revolutionary change in Con-
denser design. It embodies all the features essential to the Constructor and follows the
modern *all-metal’ trend of design. Here are its outstanding features which offer
conclusive proof of its supremacy.

i. True non-inductive type of construction. 2. Available in various grades for working .
voltages from 300-900 D.C. peak. 3. Adequate factor of safety for each. 4. New methos
of fixing to chassis, 5. Aluminium containers with moulded bakelite top of distinctive
appearance to match other components. 6. Takes up minimum amount of space on chassis,

|

///
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Ko
Q
<
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Look for the familiar
blue and red carten
fn your dealer’s shor!

Type 9200—Test volts 650 D.C. Wkg. vclts 25¢ D.C.
1 mid. 2/é 2 mid. 3/6 4 mid. 7/-

DUBILIER CONDENSER CO. (1925) LTD. DUCON WORKS, VICTORIA ROAD, N. ACTON, LONDON, W.3
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A Valve-holder from Scrap Material
HE accompanying sketches show a
valye-holder made entirely ffom scrap
material.
getve as valve sockets, and these arc
soldered to pieces of springy strip brass.
Fach socket complete with strip is mounted
on a block of ebonite, cut to the shape
required, and fastened thereto by a counter-
sunk. head screw
manper illustrated.—GEORGE
(Reddish).

Cuiting Qut the Aerial Condenser
‘x ]ITH the majority of dual-range coils
a difficulty presents itseif.
condensger of approximately .0001 rfd. is
placed directly in aerial ]6‘1(1 ‘but. the

SPRING BRASS—— r~>gnga';g
Smg, :

R. B‘L\T

Old high-tension battery sockets

and lock-nuts in_the |

A fixed'

OLD H T BATTERY .

1R 900009 )AL 90

NEPSS STPNPIPS S STRNSY " STIRISY SRR SRR 7

THAT DODGE OF YOQURS!

Every reader of PRACTICAL WIRE-
LESS® must have originated some little
dodge which - would interest other readers.
Why not pass it on to us ? We pay £1-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay
haif-a-guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, *-PRACTICAL WIRELESS,”
George Newnes, Ltd.,. 8-11, Southampton
Street, Strand, W.C.2, . Put your name ‘and
address on every item. Please note that every
'nohon sent in must be. ongmal ‘Mark
envelopes * Radio Wrinkies.”” Do NOT
,enclose Queries with your Wrinkle.
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Short-wave Choke from a Crystal Detector
CHEAP but efficient short-wave choke
can be made from an old crystal
detector of the glass tube type, two
4 B.A. nuts and bolts, two soldering

- SOCKET, tags, and a small quantity of wire
A SCREW (Slllx or enamel covered). First
v?n%tha%g\\?//isngng remove the cup and the cat’s whisker

Details for making a va?ge holder from scrap -melal

problem is how can one cut the condenser

out when on long waves, as reception on

this wave-length proves better without it..
The usnal method is to have two aerial

terminals, or else the lid of the cabinet
needs lifting to make an adjustment. By

referring to the accompanying diagram it-

will be seen that the necessary ad;ubtment,
is done automatically when switching to
long waves. Furthermme, there is no
financial outlay, owing to the fact that the
same switch does the work by
making use of the'metal tip on
end of the switeh, which nor-
malivisdisengaged whenswitch 7 &
iz set for long wavelengths. ‘
The only
materials re-
giired  are
two pieces of
tin cut and
shaped as
shown and
two pieces of D opswicH
wire, and "ERITE {0
these can be ’
connected up
in a few aomdranws|’
minutes.—L. =
T. W. SMmIiTH
(Chelmsford).

Cutting oul the aerial condenser,

arm and on_the glass tube, starting
about 3/16in. from the end, wind a
choke of approximately 80-100 turns
of 3846 S.W.G. Put a spot of
Chatterton’s compound or sealing-
wax on the first and last wires to
keep them in place. Solder a tag to
each end of the wire for connecting
. purposes. Then take a 4 B.A. bolt,
pass it through the end soldering tag,
thé - brass bracket and the large
ebonite washer, put on a nut and
tighten. After unscrewing the other
brass bracket from the base, repeat
the above process at the opposite
end, and then slip the glass tube
into position between the ebonite
washers.” Re-fix the. bracket on

the base, and 'the choke is complete.~—
J. Irwin (Blackburn).

An Aerial Earthing Switch
A VERY efficient aerial earthing

"\ switch, which can be _fixed .
outdoors and operated indoors, car
be made from a china base smgle-
polé double-throw switch.  First
remove switch blade from déentre of
base and it will in all probability be
found long
between the contacts A and
B, otherwise. a strip of copper
or brass will have to be
obtained to do so. Next
cut a slot
about  4in.
fong and {in.
wide in the
centre of the
blade, then
place  blade
in contact B
and drill a
AL, small  hole
right through
so that con-
tact and
blade can be
bolted to-

-small bolt and nut.

enough to fit |

gether.  Now obtain a length of metal
lod about Jin. diamcter. of a sufficient
Jength to pass through door-post or win-
dow-frame, and solder or screw to onc

_EBONITE WASHER.
" GLASS DETECTOR COVER
8O- 00 TURNS of 3846 SYIG,

TS SEALING WAX.
PeAN_SOLDERING TAG
A
oy

Making a short-wave choke fram a
crystal detector.

end a U-shaped picce of metal, as shown
in the illustration at ¢, aod drill for a small
bolt and nut. The rod is then passed
through centre hole in switch base and
operating rod attached to the blade with a
It is essential that
this should be a loose fit. It only remains
to drill a small hole right through the

A simple aerial earthing switch.

door-post or window-frame where it i3
degired to fit the switch and serew knob on
the indoor end of the operating rod. The
illustration is -almost self-explanatory, and
no doubt the majority of readers will have
suflicient material in their junk boxes to
make up onc of these switches, It will be
found that the switeh is “ self-cleaning,”
owing to the spring contacts A and B.—
W. J. A. Davies (Uxbridge).

(Continued overleaf)
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WINDING KEY
SLEEVE,
l ) (UNVERSAL Jowr)

POINTER STRIP.
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be bolted to the base-
board, and a terminal
screwed into the top of
the knoh, as illustra-
= ted. A sound clec-
trical connection is
then available and
HT.+ lecads and
spaghetti  resistances
may be joined with
€asc, . H. Misoxw
(Stalybridge).

A Useful Component
of Compact Design
HE illustration

shows & com-

s

Marking out the hole in a radiogram cabinet for the winding handle.

READERS’ WRINKLES

(Continued from previous page)

Marking Out Hole for Winding-Key
FTER having fitted a spring motor to the
motor-board in my radiogram cabinet,
my next job was to drill the hole in the
side of the cabinet to take the winding-key
cscutcheon. The swinding sleeve on this
motor having a universal -joint made it
difficult to find the centre position for the
hole in the side of the cabinet. It can
casily be done in the following way:
Cut a piece of strip metal about }in. wide
by iin. thick, having a straight edge at
the bottom. The length of the strip must
be the distance from the end of the sleeve
to the inside of the cabinet. File one end
of the strip to a sharp point as indicated
in the sketch. 1Vith one hand push the
sleeve as far out of centre as it will go,
holding it firm. Place the pointer flat on
the sleeve and siide forward until the
point pricks the wood panel. Repeat this
all round the sleeve. taking care to push it
out of centre at each position.

You will then have a circle of prick
marks on the panecl. The centre of this
cirele is the dead centre line.  Drill 2 small
hole from inside the cabinet and cnlarge
from the outside to take the winding-key
escutcheon.—TF. MorrLey (Hayes).

SPAGHETTH SPAGHETTI
RESISTANCE RESISTANCE
Ty Sy < (HT.2)

..... e
SPACHETTH
RESISTANCE

A simple terminal insulalor,

A Simple Terminal Insulator
IFFICULTY is sometimes expevienced
in making fully insulated connections
on a metal chassis. The following sugges-
tion will be found very helpful and an
excellent means of wusing up old-type
condenser knobs which are to be found in
almost every constructor’s junk box. One

of these knobs should. be inverted and two
holes drilled in the flange.

It should then

B oS o

ponent which takes up
little space, and ve-

duces the number of
leads in a set. The

chonite former which
slips over the wvalve
socket with a friction
grip. The component contains a former
for the choke, and the grid condenser and
grid-leak are also contamed in the former.

The condenser and grid-leak are enclosed
in a cap in the form of a ring in which a
circulir groove is cut. The dielcetrie
and condenser leaves are in the fonn of a
part circle as
shown,and the
grid—]eak is
wound on a
flat former
which fits In
the groove,
one end being
attached  to
one terminal
of the con-
denser. No
difficulty will .
he experienced
in connecting
up the grid-
leak, either in
para]lel or in
series with the condenser. This arrange-
ment may be made up by any experimenter,
and attached toany set, and the space saved

allows a better arrangement of the rest of |.

the components. This ideéa incorporated in !
the valve-holder is much more convenient
than the method shown, but it is easier for
the amateur to make and fit to the valve
socket as shown. The idea was first
carried out by attaching the same arrange-
ment to a valve socket from which the globe
had been taken or broken.—W. H.

scheme consists of an |
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black), 1 black and 1 red plug, 43-v. G.B.
battery, and a strip” of. tin for bus bar.
The other end of the leads have crocodile
clips which may also be clipped on to two
prods. The tests available are as follows :(—

Tor Volts use neg. socket with: .
Socket B for 1 to 5 volts reading is actual

- Cfor 3 told ., ' . X 3

5 Dfor10to 50 ,, 58 L X 10

s  Lford0to 250 .. . L oX B0

»s  Ffor100to500 ., v L X104

deross supply.

For Milliomps use neg. socket with :—
Socket A for 1 to 5 mA. reading is actual
Black plug in Gy and Socket G for 5 to 50

mA. reading is X 10
Black Plug in H; and Socket I for 20 io

100 mA. reading is X 20 °

in one of the leads. ’
For Continuity test use Sockets J qnd 1N
with :—
For high resistance tests Ied phm in A

lug in B or C
TFor low Ijeblsta,nce tests] red plug in B3 or

h 8 it 1o
or filament tests chggiebteﬁm

For Ohms (1) Read off exact voltage ot
battery wnh red plug in B by shoxtmw
J and K

(2) For resistances 1,0000 to 10, 0000 red

© plugin A. Place resistance across J and K

'(3) Then Res=oitage X 1,000

ohms
Reading .
‘SONDENSER. GRID LEAK,
A iean

CHOKE TERMINAL.

A useful component of
compactl design.

For Resistances less than
#  1,000Q red plug in B
Then Res.=
Voltage x 1,000
Reading
—1,000 ohms
Resistances of higher
value than 10,0000
may be placed in servies with higher voltages

across A and neg. sockets.
Then Res.= M ohms
~Reading

By winding the 1 ohm Tesistance with
940z. No. 18 S.W.G. Eureka wire, and
using black plug in B, 1 to 5 amperes can

GravrLiva (Cambridge).

A Cheap Universal

Tester
HE following par-
ticulars relate

to a universal tester
which I have made

be read on the neter.

. FIL.
VALVE TEST
3
o O— O
MOVING COlL.
MRt en 1 O

and found reliable. NEG.

A
ES @E)-F

The components re-

2
K
™
»
~
]

RIP AS BUS-BAR — Q]

quired are 1 moving
coil milliammeter
reading 1 to 5 milli-
amps, 7 resistanccs,
values as  shown
(strip Colverstats
were- used ag these
are 5-watt type),
313ft. 26 D.C.C. wire
wound on a card for
a 1 ohm resistance,
13 soclkets (11 red, 2

WY

S0,000nms WATT TYPE

AAAAAA

30000

1000A. 5 WATT TYPE
10,0000

I0O,000N 5 WATT TYPE

+9©
+m Q)

+ o
"o
.+.,1
+o

v
h
¢
3
i

T 2 ) e Nl S RE o

® O

4% voiTs

20n

G.B.
BATTERY

RED PLUG

©—©
H

ch eap universal fester,

[~
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LIST OF TO

OL
IN THE "PRACTICAL
WIRELESS” IKIT

One 4in. spring steel Chester-
man rule No. 300D-2.

One special stecl scriber
with adjustable chuck for scrib-
ing point renewal.

One pair of special ebonite
test prods with wander plug

socket ends and brass test
points.
One special 4in. trammel

with one fixed and one sliding
head enabling circles to Dbe
scribed from O up to 33in.
in radius. This tool may
also be used for cutting holes
in cbonite and baseboards
too large to be drilled in the
ordinary way.

One 60 degree 16-gauge
steel set square with finger
fret, for easy use.

One special viewing mirror
for inspecting obscure parts
of the set. This viewing mirror
fits into the scriber chuck.

One steel screwdriver with
brass ferruled handle, ex-
tremely useful for locking
screws, securing components
to baseboard, etc.

And the three steel spanaers
O-B.A, 2-B.A., 4BA., 6-
B.A.,, 8B.A., 10-B.A., given
Free to every reader of
PracTICAL WIRELESS fit in a
special recess beneath the
set-square.

PRACTICAL WIRELESS

Your Kit AT ONCE!

pE"HIS is your last chance to obtain the
PRACTICAL WIRELESS Pocket Tool Kit
to which, as a reader of PRACTICAL
WIRELESS you are eniitled in accordance with
the Simple Conditions set out below.

Every home constructor will appreciate
the value of this Kit—which if sold
in the ordinary way would cost at

least 12s. 6d. Each tool is
specially designed, made from
best quality steel and fits
snugly in its place in the
: neat metal case—
‘o whichslips easily into
@ (2 the pocket.

e If you have not yet
reserved your Kit a
glance down the list of
Toolsand at theillustration
(much reduced) will surely
make you keen to possess it
Fill in the Forms at once !

READ THESE SIMPLE
CONDITIONS

All you have to do to obtain your
Pocket Tool Kit is :—

(a) Complete the Forms onrightin ink.
(b) Post Form No. 1 and stamped address
label. (d) If not already a regular reader
hand Form No. 2 to your Newsagent.

On receipt of Form No. 1 and the
address label, we will send you a special
Subscription Voucher on which to
qualify for your Pocket Tool Kit. Your
Kit will te reserved for you, and will be
despatched immediately we receive the
completed Subscription Voucher.

Affix to the Subscription Voucher
which we post to you 11 Gift Stamps
cut from the bottom left-hand corner
of the back page of PRACTICAL WIRELESS
for 11 consecutive weeks commencing
this, last week, or the week before.

When your Subscription Voucher
is complete, send it, together with
a Postal Order for 3s. 6d., to include
registration, postage, packing, insurance,
etc., to PRACTICAL WIRELESS Presentation
Department, and your Pocket Tool Kit
will be despatched to you immediately.

No reader may qualify for more
than one Pocket Tool Kit.

This offer applies to persons residing
in Great Britain and Ireland. Readers
in the Irish Free State must pay any
duty imposed.

“®USE THESE
APPLICATION &

FORMS TO-BAY!

Aoy A Dy

&1

regret it

Offer closing itmmediately—reserve
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Rola speaker can be obtained in either Class B,
ntode, or triode form, and therc is no doubt that
'y speaker requirement can be met by one from the
ola range.

A feature which is proving of especial interest is the
ricty of speakers which are being supplied in

matched pairs for buyers who-are seek-
ing for perfect reproduction.

STAND No. 69, Main Hall
BULGIN, A. F.,, & 06O., LYD., Abbey
Road, Barking, Essex
HE most extensive range of home-
constructor components  and
gadgets, for which Messts. Bulgin are so
well known, is attractively displayed on
this stand. In addition to last year's
designs that are being continued there
are several brand-uew ones.  Amonug
these special wentiou should be made
of an ingeuious unit for fitting to the
tuning control of Almost

any recciver, Known
as  the ' Mechanical
Colour-Change  Wave-

length ' unit, this use-

ful accessory automatic-

= ally shows a different
" coloured light when the
set is turned frowm, sav,

- medium to long wave.
,/ Other interesting
s components include a

couvenient range of tone
control units ; these are known
as " Controlatones.” aud con-
sist of a  small  bakelite
moulding with adjusting knob
arrauged for one hole pancl
ulounting. An  illuminated
signal device is yet another
faseinating feature of this
stand. The signal is intended
for connection in the L.T. leads
of the set, and lights up when
the set is switched on. The
device is of particularly at-
tractive appesrance and con-

<izts  of a heautiful bronze
fixure which is illuminated by
diffuzed light. Do not miss Lhis
stand if you are a home con-
structor.

STANE Nos. 94/7,
Gallery
BRITISH BROAD-
CASTING COR-
PORATION, Port
land Place, London

STAND No. 44b
BEARDSALL, w.
E., & CO., Victoria
Bridge, Manchester
STAND No. 44
CARRINGTON MFG.
€O., LTD., Camco

Works, Sander-
stead Road, South
Croydon

ERE we find a
very excellent
range of cabinet
work suitable for
cvery radio require-
ment, In addition
to various console
and radiogramn cah-
inets, a feature is
. made of a newly-
designed foot-rest, which is
particularly well suited for
use when listening in. Al
the exhibit: are of modern
design and nake an cxcel-
lent display.

STAND No. 1, Main Hall
> CELESTION, LTD., London
Road, Kingston-on-Thames
ELESTIONS have been
very popular manufac-
turers of loud-speakers for

Helerodyne Whistle  Filter,
which is made by Messrs.
Wright and Weaire. This
enables the annoying whistle
which .often accompanics a
stalion to be cut right out end
aninferrupled  signals (o be
card.
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several years, aud ouce is not disappointed in the won-
derful range of instruments now shown. There are
spealiers of both energized and P.M. moving-coil Ly pes,
and all the latter are available titted with a Class B
transformer. The smallest Celestion speaker, the
© Soundex,” is worthy of iuspection in view of the
extremely good value which it represents,

The Celestion pick-up is also featured, and shouid
be as popular as the speakers, in view of the extremely
good response whichit gives to the (ull range of musical
frequencies.

STAND No. 114
CIFEL PRODUCTS, LTD., 134, Pentonvilie Road,

London, N.1

HE chief fratures of intcrest here are a number

of attractive receiversin both malns and battery-

operated types. Perhaps the one which attracts most.
attention is the four-valver, fitted with two eflicient
variable-inu stazes, but the swaller sets will also
prove worthy of examination.

Of the components exhibited {here are a number
of L.F., Class B and Q.P.P. transtormers, in addition
to a full range of fixed condensers,

STAND No. 29, Main Hall i
CLARKE, H., & CO. (Mcr), LTD., Atlas Works, Patri-

croft
LSIDES the very complete range of high-teusion
units shown by Messrs. Clurke, there are some
very interesting new reeeivers on view. The most
pepular of these is the A4, a mainz-operated four-
valver giving an undistorted sitmal output of no less
than 3 watts. Another reeclver which is of equal
interest to the battery user i< the four-valve Class I3
instrument, which is fitted in o console cabinet and has
a really good moving-coil 2peaker.

STAND No. 16, %ain Hall
CLIMAX RADIO ELECTRIC, LTD., 59, Parkhiil Road,
Hampstead
WIDLE rauge of partivalarly handsome and
wodern receivers comprise the Climax exhibit.
The most interesting of these are perhaps a three-valve
band-pas< recciver, stvied the = T.C.IIL" and a fonr
valve  (plus rectitier) superheterodyne for nuins
operation. The formerinstrument i of the completely
sclf-contained transportabie tyvpe, and is offered at
the wodest fzure of 12 «n«, or al 14 gns. complete
with an attractive pedestal,

STAND No. 18, Main Hal!
COLE, E. K., LTD., Ekco Works, Southend-on-Sea
LESSRS. COLE have been kuown to all wireless
euthusiasts for several vears < mukers of mains
units, and the new season’s riodels are well up to the
high stamdard of those which have heen so popular
in the past. In addition to these there ix an entirely
new range of receivers, huilt into fturistle bakelite
cases, and which can be supplied with suitable chro-
mium-plated pedestals of pleasing appearance.

An item of especial interest is a new car radio
ontfit. which is clvimed to he more than usnally
eflicient. It is certainly very neatly designed and ean
be fitted to almost any kind of car.

STAND No. 32, Main Hall
COLVERN, LTD., Mawneys Road, Romford
OT only are Messrs. Colvern showing theirextensive
range of tuning coils of both ~ Ferrocart ' and
air-core types, but they have ngw a number of well-
made complete tuning as<emblics comprising the neces-
sary ' Ferrocart’ coils, ganged tuning condenser
and multipleswitch. Allthese camponeutsare nionunted
together ou a rigid aluminiwn rhassis which can be
adapted to nuinerous forms of «et construction. Some
models are provided with a four-way switch which
serves for wave-changing, connecting a pick-up, and for
switching the sct
ott and off.
Altogether a
most  interesting
display.

STAND No.6, Main
Hall

COSSOR, A. C,
L7D., Highbury
Grove, London,
N.5.

1118 «tand is of

particudar jn-
tereat in view of
the ginnt-scale

The contents of the new Gra-
ham Farish Kit. In addition
to an acridl, insulators, lead-in
tube, Filt, ard a luning
chart, this kit includes cn
insurance policy.

A Multiple QM.B. Rotary Srwitch manufacinred by
Messis. Bulgin.  This is obiainable in single, bi-polar or
tri-polar tupes, at prices from 3s. 6d. wpwards. Definite
positions are given by an ingenious type of ccnlact maker.

mode!s of various types of Coswor valves which are
shown.  These models are cut. away to show the in-
ternal clectrode az<embly and are ag edueation in
thewselves,

Theve js abso a realiv woudertal display of home-
copstructor kit scte some ol which sre mounted on a
rotating axie to cuuble the' wiritor to inspect tlheny
with ease.  Besides the kitowcrs, however, there z2re
als0 the couplete t'os<or seta whichh nre iodicstive of
the very wonderful value tor money which Coasoranre
offering.

STAND Mo, 104, Gallery Bridge

GOSMOCORD, LTD., Cambridge Arferial Road, Enfield
NEW awl extremely wood potentioncier v
contral ix ~hawn here in both the plain 1

alzo fitted with u vanged Q.M. B switeh, 'Fhis b

Somcthing ncw in cabinet desizn.  This is onc of Me
sborn's new season’s products, and strikes a new nofe

line which we have fested recent!y wml which was
found to have i perfectly sinooth wovement and to
hiow 4 steady reskstauce varintion vver the complete
suile.

The new *- Universe ™" pick-up s also siven a promt-
nant position, and s ol ontatandineg interest in (hat it
ives the extremely hizh shal ontpmt o 4 volt
It is o well-designed anit anmd gives an alinost prertect y
even respoli=c to the imll range of frequencies.

STAND No, 30, Main Hall
CROMWELL (SOUTHAMPTON) Ltd., 32, Brinten's

Terrace, Southampton,
HI3 finu has tadely recently devoted its attentign
almost solely to the production of hish-pracde
1ecefvers. These are shown in various tyiws, one of
which iust surely be suitable for cveryoue's ngeds
The jrices are nuru_c:i:lc and the sets shiould pot |o

mised.

(Comtipued orerleafy
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Ao wteresting Intermediate  Freuency
ansfermer  fur super-het. cdircuits,  No
frimming or other aa'JLLS{mcnls hute to be

curned out, and the coils are pre-set to the best position.

(Continued from previous page)

STAND No, 79, Gallery
CiTY ACCUMULATOR C€O., LTD., 7, Angel Court,
Strand, W.C.2

TPHIS ~tand is motalile for the wide varicty of hich-
griude vabinets which are shown.  There are

tijesforany hindofreceiver he it afthe table, vonsole,

e1 radio-eram variety. The appearance and Pnish is

1wl cases very comendable.

STAND Mo, 3, New Hall
CLIFFORD PRESSLAND SALES, LTD. 80,
Street, Kingston]

STAMD No. 107, Gallary Bridge
DAWES, F., London Road, Manchester

STAND Neo. 84a, Gallery
DISGLE, A, & $0., Jane Street, Rochdale, Larncs

STAND Mo, 36, Tonman Hali
DY3ON, J., & ©0., LTD., Godwin Street, Bradford

STAND No. 93, New Hall
DENT, R. H,, 309, Oxtord Street, London, W.

STAMD Mo, 81, Gallery
ECONASIGN CO., LTD., 92, Victoria Street, London,
§.W.1

STAND No., 12, Tonman Hall
EDGE, W., & SONS, LTD., Bolton, Lancs

LRE you can see a new yange of ** Dromuoer

receivers. these are of maodern design, and

wt are howsed i mwost attractive cabinets. X speciul
vature I~ o Teally de Laae <ef Duilt into a large cabinct
1oy fitted with twin grawmophone turntables,
aecurately balanced multiple oud-~peakers and two
vowsenient cupbourds.  This is one of the moest
eifective exhibit~ in the whole <how and wus the centre
of many adwiring crowds at Ol mpia,

STAND No. 28, Main Hall
EDISON SWAN ELECTRIC CO., LYD., 155, Charing
Cross Road, London, W.C.2
UY exhibits on thiz stand include all the articles
sold wnder the trade names of ** Kdi~wan
and © B.T.H Both these nunes are SYRBOLYTHOUS
with quatity apparatus, so the visitor is sure to find the
exbibits of interest. Tn addition to the popular R.K.
winsiuz-coll speahers, there i~ o full range of Mazda
subves, the well-Lnown BUT ML pick-ups, and a cathode
tuy ubpatatus. The Latter will be found very interest-

fus.

STAND No. 109, Gallery Bridge
ELECTRO DYNAMIC CONSTRUCTION ©O., LTD.,
Devonshire Grove, London, S.E.
HERE we find a range of excellent battery churecrs
which will appeal maiuly to the service engiveer,
Additionally, however, there are shown several models
of H.T. generators specially desizned to use in con-
junction with car radio sets. They can casily he
fitted throuch u swall hole in the floor boards and work
eatirely from the starter battery,

STAND No. 53, Main Hal
EVER READY CO. (GY. BRITAIN), LTD., Mercules
Place, Holloway, London, N.1
HI> fino is known throughout the world fur its
ary batteries and accumulators and a very
cofipreliensive range i~ exhibited, They cover evely
battery requirenient awd include some special If.7,
batterie: de-igned for tee with Class B receivers,
STAND No. 6, Tonman Hall

EXPRESS RADIO FACTORS, LTD., 25, Great Easiern
Street, London, E.C.2

Eden

STAND No. 83, Gallery
EPOCH RADIO MFG. €0., LTD., Exmouth Street,
London, E.C.
FQPEAKLRS {of every requirersent und at o piire
that ! cun afford.”” describes tuirly well the
Dposds stuned.

it on the From the ' Super-

It is a Lissen product.
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DLwarf” to the lurge awditurium
speaker high quality and wood value
predowdnate,  One of  the newest
Huoes which 13 already proving very
popwiar is a comwbination Cluss B unit
aud peranent wasner ALC, speaker.
Inelentally, it wisht L added that
the 1 poch range was described in <o
detatlin last week's {ssuv ot Practical
WIRELESS,
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are ulso to be seen o corjunction with several moy ing-
coll apeakers amd a really excellent pick-up,

STAND Nos. 23-6, Main Hail
GRAHAM FARISH, LTD., Masons Hill, Bromley, Kent

HIS stand wizht well be doseribed s~ the Meves
ol honte coustructors. 4 dnest cotupiehensive
rabse of excellent compouents wf plices guite vt of
compari=on with the quality offered are oxhitatod.
1t would not he possible 1o refer to thew ol here
but weution mu~t be made of the Latest tunibe con-
denser—called  the " Zobsw" We o hunve  droady
spedificd this componenut ol imore that one vecason
abd know it to be a mostenc lvntarticle, Arcentudy
mew type of valve bolder, ntted with o mow 0 e
of ~plt terminal, is also G be seen bes desjaners
are to e coustatubarad wpon the productn i of so
fine an article at ~u low apriceas 1od, he ternials
are designc! to take up to ~ix coulcting wites with
case, aind this aloue s a teature whivh the constructor
catittot help but appreciate.

Other wew liues are the 7 Acrohdent 7 complete
acrial-earch equipient setling at onlv 6+ bd L and «
range of stnall LI% transtonisers which are Leing ~old
utuler the trade vawe of & P

STAND No. 20, Main Hall
FERRANTI, LTD., Hollinwood,
Lancs
ESSRSD PURRANTL need
nue o teaduction o0 our
rewders, and their stand i oa-
ciuplury of the hivhi-grade con-
poterts and recelvers for which
the makers are so hiehly ros-
pected. Inaddition to the ex-
tensive range of transforuers,
resistances, condenscis, ete., the
loud-speaker~ and superhoeteros
dine recelversaze of vutstamd-
ing interest. Eleetric clocks in
various patterns are also =hown.
and these are made in cusv
types and also in forn:ss suitahle
tor the inclusion in_the cabincts
of wireless acts,

STAND No. 19, Main Hall
GENERAL ELECTRIC €0,
Manchester
LL the various types of © Osram ™ valves can Le
seen here, as wellas the new  GLUE.C” super hieli-
tension battery.,  The latest St set, ealled the ™ Thice-

STAND No. 33, Main Hall
GRAMPIAN REPRODUCERS, LTD., Station Avenue,
Kew Gardens, Surrey

("RAM[’IA.\' speakers are made inoa wide variety
3 oftypes, and the display on this stased 1~ nterded
to ~how the inteuding purchaser which instrianeunt
is st suitable for his  particwdar reguirciients
Yery complete technical details in regard o every
tyvpe are given, and there is in attendaniee 2 competent
statf who wre pleased to advise any visitor iniogard
to the cholee of @ suitable instiwent,

LTD., Victoria Bridge,

STAND No. 103, Gallery Bridge
GOODMANS, LTD., 69, St. John's Street, Clerkenwel!,
London, E.C.

LTHOUGLH thete i~ ~shown here aovery wide tauze
of speakeis, Tor which Messr~. Goodmans have
become 2o well knowo, the mddeet <peaher with
shallow cone, and which is speciadly intended tor use
Lo car tadio equipments.is probably the 1ost interest-
s The chussisis actualdy part of the e net systen
aind the fori of construction wdopted rosults in the
production of a most pand unit,

STAND Ne. 39, New Hall
HEAYBERD, F. C. & CO., LTD., 10, Finsbury Street,
London, E.C.2

I\/IAL\\S transtormers and kit~ of components {0y
complete mains units are the contre ol attiaeton

on this ~tand, hut other interesting exlabits mcdude

a portable 3-watt public address wmphiicr, A portalie

hattery charger frot oune to thirty 2ovalt cells at

1.65 amps also shown, and i~ provine sery popnlur

with those dealers who wish to charce o <toall numbicy

of hatterics for the conyvenicuce of their custoluers,

A Blue Spot energised speaker which can be obtained in three

different voltage ratings, The price in each case is 27s. 6d. STAND No. 6a, Tonman Hall

HELLESENS, LTD., Hellesen Works, Morden Road,
London, S.W.

LGH-TENSION hatterios occupy o Jaree portion

of this stand, hut there is also a complete tuee

of clectroly tic combensels in every conceivable ¢y,

Thirty.” which iz a worthy =successor to the ¢ Musice
Muenet  serjes will also appead to a large nuwber of
Visitors,

Of the complete reccivers, the latest five-valve
superhet fitted with wavelength calibrated tuning
scales, tone control, and other up-to-date features is.
perhaps, the most’ interesting, but un eight-valve
de-luce A C. superhet is
bound to attract thes
who are in ~carch of a
really  Livh-grade  iu-
strament.

(Continued on page 164)

STAND No. 52,
Hali

GRAMOPHONE
5 98-
108, Clerk-
enwellRoad,
London,
E.C.1
HE excel-
lent raunge
of* HALV. re-
ceivers do not
need any in-
troduction,
but all should
see the new
season’ 3
models on this
stand, Ong
of the most interesting
is the " Super Ten
Autoradiogram.’” This
i3 a real aristoeratf,
and thoush it costs 03
guineas, it issure to he
sought after by the
discerning buyer. 1t
Is & superhet with delaved suto-
matic volume control, autoumtic
record changer, tone cont rol.wains
aerial device ond  inpuerabic
other moders features A nutnher
of other sets at almost ey ery price

co,,

The Radio Instruments Anti-
redal  Super-het. Converier.
, This possesses muny wnferesiing
Jeatur:s and avoids all the normal shott-wave froubles, such as dead—sboi:, ele.

-t
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RADIO—CASH
€.0.D.orEASY TERMS |

Peto-Scott are pioneers in Radio and Television. Our service to the British public Eliminators, and Accessories. Purchases can be made for cash, C.0.D., ¢r on
was introduced in 1919, and during fourteen years of Solid Service and Satisfaction Easy .Payments. WE DEAL WITH YOU DIRECT. _Peto-Sqott’s_ Easy . Way
we have established a reputation for fair dealing that defies competition. Gustomers System, with its striet privacy and no third-party collections, will bring radio to
in all parts of the globe come to us regularly for al lheirﬂradio requirements. — your home by convenient monthly payments, Send list for quotation ; no

Sets, Kits of all descriptions, Part Kits, Mi 1l ponents, Speakers, ohligation. R ‘
—REGOMMENDED FOR THE PREMIER SUPER——  [EHNNES SR 3 LISSEN KITS—— ' |
WO B PILOT AUTHOR KITS BT ess U ey |
Y : ; e il in Sealed Carton. ‘
/ MOVING-COIL SPEAKER S o i Cash or C.0.D. Carriage Paid, £5/12/. 40} /3
Cash or C.0.D. Carriage Paid, 15/~ Balance in_ 11 monthly payments of 10/3.
i P . SEND ONLY D e r— NEW LISSEN SKYSCRAPER FOUR ALL- Send ;
. il cLASS B 2&Pu 2 &Fa WAVE CONSOLETTE CABINET MODEL 15/ /
7| Type. Cash or 5 6 - YOURS FOR in Sealed Carton. Cash or C.O.D. Car- -

€.0.D. Carriage KlT ‘A, Author's Kit of FIRST - , riage Paid, £8/2/6. only i

Paid, 22/6, or & Balance in 2 Balance in 11 monthly payments of 15/«

SPECIFIED _  Parts,
i NEW LISSEN 7-VALVE SUPER-HET. in Send

monthly  pay- " ludi Peto-Scott
¥ ments of &/3. Onthlgf pa-y ments M??A,flffx B“ig‘%’l’:’?g d“i‘?eg ?°(§ Sealed Carton. Cash or C.0.D, Carriage 15 /
st on, oot bt By Mg | UL W SIS pelenee i 1L | BRI ooty pmens e o
0.D. arriage Par T monty d, 0. - q »
Eash 9 G pay:ngn(s of 5/6.’ gl 4l mont ’;,5”7}';,‘_”’ NEW LISSEN 7-VALVE SUPER-HET CON- Send ‘
= SOLETTE MOBEL, in scaled Carton. Cash 21 /- ;
REW LISSEN P.M. MOVING-COIL SPEAKER  Send These are the Paris the Author used | or C.O.D. Cawiage Paid, £11/10/0.

Balance in 11 monthly pavments of 21/-. only

LISSEN ALL-ELECTRICSK.YSCRAPER 3.  Send
Complete with 4 valves and constructional 14/6 ]
chart in sealed Lissen carton, Cash or

C.0.D., £7/19/6.. Carriage Paid. cnly
Balance in 11 monthly payments of 14/6. .
LISSEN SKYSCRAPER '3, BATTERY Send

with input transformer, Cash or C.0.D. Car-
riage Paid, £1/5/0. 5/6
Balance in 4 monthly payments of 5/6.

1 PETO SCOTT “ Metaplex ” Chassis 10 x 8x 3" ..
- only %?%SEN tuning coil type W.216 B8, o.00 oo
p \B. .0005 mid. tuni it c~moti

NEW LISSEN WALNUT CABINET MOVING- Send Ty Qe (euihy Gouitoases WA flomemedis
coiL SPEAKER, with input transformer. 5 ,’6 1 TELSEN 10/1 coupling unit .. .. .. 00
Cash or C.O.D. Carriage Paid. £2/10/0. / 1 GRAHAM FARISH .0095 mid. reaction ccndenser. .

% DUBILIER 1 Megohm resistance 0a ..
BULGIN S.80 Mains ON-OFF Toggle switch ce
NEW W.B. P.M.4.A. 1 BRITISH RADIOGRAM Coraponent bracket, type 23

1 BRITISH RADIOGRAM Component bracket type 22
”M l SROLODE PERMANENT 1 BRITISH RADIOGRAM Component bracket for mtg.

8. .
3
i
g
1
2
Balance in 9 monthly payments of 5/6. only 1 R.I. smoothing choke, type D.Y.22 ., o 17 MODEL. C 1 A ] R :
T.C,C, .0002 mid. cond . type 3 .. e . Complete with valves and con / |
NEW BLUE SPOT PERMANENT MAGNET Send }T.C.g. 003 mid. condenser, tybe ST i structional chart in sealed Lissen carton. 8/3
MOVING-COIL SPEAKER 29 P.M. With 5/_ 1 T.C.C. 2 mid. condenser, type 80 .. 4 Cash or C.0.D., £4/9/6. Carriage paid. only |
input transformer, Cash or C.O.D. Carriage 1 BELLING LEE double fuseholder 2 Balance in 11 monthly payments of 8/3. o [
Paid, £1/12/6 only BN LEE (ype b termimals, AsndE L L. 1 ‘
’ g . . pe B terminals, E .. 00 . .
Balance in 6 monthly payments of §/- % HELLESENS e{ec’{rjlymewng:nser e trpo 5-61, EaEr%EIENIescI\-IAISS Bc (!:)I_'lA;&SIS‘j ls(lT km' Segliﬁ Send ‘,
NEW BLUE SPOT 99 P.M. PERMANENT Send g&(ﬁggﬁiak,gégglonhﬁegaﬁve 30 bl o e 7 or G O’D scaan"’iisg’e ;alil;i‘le ,£a3r["17/%ea €r. as 1/- |
. o - 1 DI M Minor Binocular H.F. 3 -0.0. 5
MlAtGNE,];h MtOVlNdG '?10!1% g'erlspf‘(:(rrEnlzr C(‘f)an;h 6/' 2 CLIX 5-pin chassis typeya‘l‘\"’ehoi(‘l}efs S cm'? o1 Balance in 11 monthly p’a\yments of 7/-. only i
PR N appec 10pt £9/19 : A1 1 OSTAR-GANZ G-pin chassis type vaiveholder oo 1 TELSEN CLASS B4 CONSOLETTE K!T, includ- [
or C.0.D. ~Carriage Paid, £2/19/6. sty 1 DUBILIER 1,000 oln resistance L o 1 ing Telsen Class B Moving-coil & caker and Send |
Balance in 10 monthly payments of 6/- 1 DUBILIER 25,000 ohm resistance ]1. 3 g Speaker ar 3t d
1

Consolette Cabinet, less Valves. Cash or 10 ’9
C.0.D. Carriage Paid, £5/17/6. / ,
Balance of 11 monthly payments of 16/%. ouly

WO O ONNOCOWROD OOICNLROOS OO

MAGN ET SPEAKER toggle swileh .. 00 oo 0a oo 0o
complete with  switch ¢_- % BRITISH RADIOGRAN cofls fnsulsted connecting 66 c L A S s B 35 si?rzz?\;g" u
L T . ) [.

controlled multi - ratio T D
i©’nput transformer. §/9 Serews, B e EPOGH MOVING-COIL COMBINED SPEAKER  Send

I it YA Cash or C.0.D. Carriage Paid £4-4-0. |
Cash or C.0.D. Carriage L AND GLASS “B ¥ 'UNIT, with valve. Cash § i) i

ot R iy { __ EXGLUSIVELY SPECIFIED— & €O Curmiace Paid 850!

Balance in 7 monthly payments o _ Balance in 11 monthly payments of 5,9. cnly

i reroscory poat. oac  gunarcon. | NIRRT LGS Y e

ured 0Oak Hone French Polished . POWER CONVERTGR. Instantly converts Send

EPOCH MODEL 20C, 20CB and 20CQ PER- ' c A your set to ““ Class B." Complete with Valves. 5 9

!SANENT]MAGNET MOVING-COIL SPEA}\)K- With ﬁﬁpﬁm g“fllgltge white, unstained and = Ready assembled, Cash or C.0.D. / :

R for ordinary power, *“ Class B " and Q.P.P. * i Carriage Paid, £3/3/0. cely

respectively, complete with input trans- 5/6 w Balance in 11 monthly payments of 5/9. o

formers. Cash or C.Q.D. Carriage Paid. £1/15/6. order -g - STy L D e R MULTITONE * CLASS B’ CONVERTOR, with  Send
Balance in 6 monthly payments of 5/6. S : N e N G i Valve, ready to plug into your present battery 5/9 -

NEW FERRANTI MOVING-COIL SPEAKER Send [ E S ot [ - 4 set, CashorC.0.D. Carriage Paid £2/11/6.
5 : xaCI |° pec‘ Icahon Balance in 9 monthly payments of §/9. only '

‘type M.5.T.) with input transformer suitable 5/_

tor Power, Pentode or “Class B” output. = Pilot “Class B’ Conversion Kit
Cash or C.0.D. Carriage Paid, £1/17/6. only P R E M I E R SUPE Converts your present Battery Sot to “(Class B»  Send

Or T monthly payments of 5/« Amplification. Complete with all  necessary

i
sA? Author’s Kit of YOURS FOR ts,  includi dri
__NEW ROLA “CLASS B”— KITA’ wiet specivmn Piter Y ouar shoke, W, o vaivs MR wfl - b
) Iz / 3 holder, B,V.A. 240B valve, wire and screws, etc.

7 Barte) including Peto - Scott Fuoll-size Blueprint, assembly instructi d
. - ons,
PERMANENT MAGNET MOVING- \Ta?\‘/regPstEegkerca'L‘:gSlcs:;binzlil:t CI:SSﬁ Balanc;z1 . in 11 diagrams. Cash or C.fo.r%, y:gll%s “Bcaf}ufcse a7 only f .
b ) E . . monthly payments of 5/G. ASS B Compi I
co"' SPEAKER AND AMPLIFIER or C.0.D., Carriage Paid, £6/12/6. ',::;1?; ofyl zp/aa_\: and other Paés unohtainah)le from your local dealer SEOI‘I%I,S?S%S. !
Complete” with Valve and input _trans- o We have the largest stocks in the country. Orders over 10/- |

| s ke o sd | PREMIER_SUPER RADIOGRAM " “owiiiis it - 7

d EN

(state which when érdering)., Cash or o 55 vy - 1
£ !, . Kit of additional specified parts CASH or C.0.D. s ‘
C.0.D. Carriage Paid, £3/11/0. ~ only for converting the PREMIER Carriage Paid. NEW - REGENTONE ~ A.C." ELIMINA- Send ¥ |

Balance in 11 monthly payments of 6/6. SUPER to Radiogram Model TOR, Type W.LF. 7 voltage Tappings. 6/ )
> =

FSP.M. PERMANENT MAGNET MOVING-  Scad | including Pickup and Peto’ £5 . I . D SOlD [ 57, ik GREIL G5 6Kod:

g hor C.O.D o wit mgu‘tdtra’lnzsgorﬁmer. 6,- Scott Adaptagram. ‘. ™ u Balance in @ monthly payments of &/-. only

ash or C.O.D. Carriage Paid, //,' Or 12 monthly pd‘ ments of 94 ATLAS C.A.25, for Mains, “Class B and Send )

Balance in 8 monthly payments of 8/~ only Y < Q.P.P., four tappings: 60/80, 50/90, 120, 150, g ‘
6/- {

. 25 m/A. Cash or C.0.D, Carriage Pald,
NEW AMPLION SONNETTE PERMANENT  Send EXCL“SWELY spEclnEn B /8, 10 monthly pasments of &/ i sy
MAGNET MOVING-COIL SPEAKER, with 2 -, I I
Universal T(;anfs}io;‘n}er. ~ "Cash or C.O.D. 5/1- PETO-SGOTT 1934 WALNUT ® we LI, H g‘j
Carriage Paid, £1/17/6.. - only SEND ONLY % PETO-SCOTT CO., Ltd., 7%, City Road, = .o»
Balance in 7 monthly payments of 5/=. ADAPTAGRAM ' E London, E.C.L. Telephone: Clerkenwell 9406-7, 5 =r: i
NEW GARRARD MODEL 202A, 12-in. Turn- Send- | Model ‘““A,” ready to take / :»‘I’_Vesg gnﬁvsggwroouim 62, High Holborn, § ]
table, Electric Motor for A.C. mains. Cash @ Premier Super, with Meta~  pgorance in 11 |« B oo o U diETeon ECELTERE - f
or C.0.D, Carriage Paid, £2/10/0. - plex Basehoard. CASH or monthly pay- = Dear Sirs,—Please send me CASH/C.O.D./H.P. &8 |
Balance in 8 monthly payments of 8/-. only 6.0.D., 63/-. ments of 5/9. e & e . o |
Send Carriage 2/6 extra. L e Patan H o .. for which I enclose &£.ewerS i d Bl
B.T.H. MINOR PICK-UP AND TONE ARM. SEND FOR NEW CABINET arriage Paid. : &
Cash or C.O.D. Carriage Paid, £1/1/0. 4/6 CATALOGUE. § OASH/ELP. oo g
Balance in 4 monthly payments of 4/6. ouly IMPORTANT, —npm-zs', Kils, Biscellancous Compo- & NAME vsseseemmninnnnns .®
y N wents,  Finishe cceivers or Ace ! Cash, g L3
NEW MACR(?%NIP(!:{ON.E MgDEL;IQ 1}"2|06K-UP. Send 2!1);) or HI.P, on ;ur mbn Sysben?. f)sfs%ég?; Fl’%’;;me?lstsl. % ADDRESS - -
Cash or C.O.D. ‘Larriage aid, /12/8. 5 w  Send us a Lt of your wants. We will quote you ty & % u
Balance in 6 monthly payments of §/-. return. C.0.D. orders wvalue over 10[- sent carriage & - . Pr.¥.7/10/3 8
only and post charges paid. o ',’usnlnrllilln--nnnlln u-u-nu-nuununun“ﬁ!‘
; A .
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grid voltages were made to be zero, by
connecting the end of out transformer
secondary or grid leak (according to the
method of intervalve coupling emploved)
to L.T. negative instead of to a grid bias
battery. And now let us represent our
signal voltages as shown by the line
drawn below the “curve—it is assunted
that the latter voltages attain a maximum
of 2 volts on each side of theiv mean value.
The effect of the signal voltages is to
vary the grid potential bétween 2 volts
negative and 2 volts positive..  Tn practice
the result of this would be hopeless and
terrible distortion. beeause  as, the erid
becomes positive some of the current
which should pass from the filament
to the anode will flow to the grid instead.
Without going fully into the subject,
it can be stated that when grid current
flows. distortion results, due to a- veltage
drop being set up across the grid cireuit
coupling component. Besides thi is, how-
ever, it can be seen that the anode current
would veach a very high figuve and in
consequence a big strain would be put
on the high-tension battery and on the
valve, with a vesult that both would be
damaged.

Distortion due to the “ Bottom Bend ™’
Suppose now we 2o to the opposite
extreme and apply a negative bias voltage

of 8 volts. The signal voltage will be
added to this. as shown in Wig, 24, so

that the grid voltave will vary between
minns 10 and minus 6 volts,  Here again
we should get distortion, duc to
the “ lower bend ™ in the character-
istic curve. To be more cexplicit.
the change from minus 8 to minus
6 volts would produce a varviation
in anode current of rather more
than 2 milliamps.  whereas the

change from minus &

milliamps. Obviously,
the amplification of
positive and negative

22 halves of the signal volt- .
- o ages would not be uniform . . [RRr
B 71 and therefore we should £is: 29 —Illustra- ouTeuT
2 P oet distortiomn. X tmg chokewapaczly CHONKE
Tlao / s M loud-speaker coup-
4 . . .
g,s Correet_ Gr;d B.ias ling
I I think it _will now be d
3 Vg clear that the I.F. valve _ (1—4MFD)
Al should _be edatlve}v
//5 n biased to a pomt some-
Ty where between the two gopg/&m
L] L gpo extremes which we have
© considered. The exact :
8 point must be chosen so L
- /‘ .&Z that the signal voltage can J © LT
_?rgTCL’gQCE’S ouE | A i T e never be so great as to L o
sene Nt 4 L L Z_E@QLJ{\L . malke the 01‘1d positive. or
: A T T A A I O I ;xt | _to make it so negative GB-
e 5 L Lt it 11 1] that the valve will operate | that it will operate cntnelv on the straight
i vors : on. the “bend”™ of its | part of its characteristic. It is for this
Rl\ MEANGRID characteristic curve. This | reason that the valve must be chosen 3
_VOUAGE— ideal (which 1is easy " of | according-to the amplitude of the signal
. g ) ~ attainment, by the way) is | voltages which are to be applicd to its
’ Fig. 24— Heve we see how dle?"“Oﬂ represented in Fig. 25, where | grid, and it will be clear why we have
occurs when the GB voltage is 100 the grid bias voltageis minus | ©large ” and “small” power valves.
f=<— AUDIO—>} high 6. Under such conditions | As a further cxplanation of this point,
\/OLTAOES of operation we can obtain | it might be added that if, for iustance,

distortionless amplification for a moderate
expenditure of high-tension current. We
can now understand the common expres-
sion that **an L.F. valve should always be
operated ou the straight portion of its

October 7th, 1933

the signal voltages applied to the valve
taken as an e\amplo were of &, instcad
of 4, Volts the valve would bo o 0\'01-
loaded since the negative half eyeles
would drive it on to the bend in its

characteristic curve,” and we arc able | curve; for such comparatively large
2 variations in grid voltage it
4 | wonld be necessary to employ
a valve having a charactervistic
22 ,/ with a longer straight portion.
Ppo pe or in nore ‘usunl p_a.rlanoo,
3le L] ’co1 use a “larger” power
3l e valve.
2
a4 Efficiency
v (Z B Unfortunately, the “effici-
/ 1 ency ™ of an average three
3 19 electrode power valve is only
— 84—~y about 14 per cent., so that
// ale T‘ of the total power taken
S 2 F 4 from the high-tension battery.
4 A TUALL something like 86 per cent, is
0 TN SR S IO g Y i wasted,  Theve is no way of
//’ il)vmdmfi this waste, oi\(ont
- - - = = v employing a pentode, an
. © ° © T -7 © e +4‘ average sample of which has
Fig. 25— B Q?SGNA%@ an efﬂ(-loncy of over 30 per cent. We can-
For distor- = not here go fully into the reasons fov the
Homless e worked on the | increased efficiency of pentodes, but

lower straight
part  of ils
characteristic,

production
the valve

“must be <—aAUDIO

VOLTAGES
to appreciate the value of grid bias.

Large and Small Power Valves

In _the above explanation a fairly
: “typical small ])0“(1 valve
has Leen assnmed, but the
very same thmg applies
in the case of any low-
frequency amplifier-—the
valve must
alwayvs  be
biased  so

HT+

LOUD
SPEAKER

To SET

POWERFUL MAGNET |

to minug 10 would
only vary the anode
Fig! 26—The simplest ~—
(but 'not the best) way of -

current by about 14
connectingaloud-fpeaker

T ) S S ) G ) )R R A <2 VAT T ) R 3 T 1SR ) B ) T () R T ) D1} SR ) i () | ) G ) S ) ) R 3 ) T ) D3 S ) AT |} ) )T ) ) ) ) G ) A, ) i ) i 1<l ) B ) R ) R} T ) - | | G} i\ ) T i )

Vo 1. %

A
CON. OF WIRE,
AT Fig, 28. — Slxou,mU the
main features of a moving
o8- coil.

must dismiss the question by saving that
the characteristic curve of a pentode is
“steeper,” so that any given change in
grid voltage produces a larger change in
anode current than it does with a triode.

Turning Anode Current Vauatlons into
Sound
We have now reached the last link in
our chain, and are ready to consider
how the wariations in anode current
caused by fluctuations of grid voltage,
can be turned into
sound. We know that
{(Continued on pcge 174)
- ARMATURE
To ANODE OF VALVE To HT+

PERMANENT >
MAGNET

cblLOF FINE me
SpaiNG |

Fig. 27———T/us skemh illustrates
- the general principles of a moving-
iron ‘speaker.
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MANUFACTURERS
& PURVEYORS OF
ELECTRIC LAMPS
BY APPOINTMENT

|

PURVEYORS  JF
o — ELECTRIC LAMPS
———— | BY APPOINTMENT

|

No two valves — except by
coincidence — are precisely and
completely identical. The vari-
ations are quite small ; yet they
are often quite enough to ruin
the whole performance of your set.
What, then, is the safest thing to do when
buying valves? Obviously to pick those
with the greatest reputation for keeping
closely to standard. *Play for Safety” may
not be an heroic motto, but who wants
to be heroic when they are buying valves?

\W
I

Mazda RadioValves are marufactured inGt. Britain for The Brilia:b Thomson- Housson Co. Lud. , London & Rughy

THE EDISQON SWAN ELECTRIC CO. LTD., 155, CHARING GROSS ROAD, W.C.2
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Radio offers immediate rich rewards to trained men. It is a field with
tremendous, unlimited opportunities. Air traffic, broadcasting, television,
talkie pictures, cathode ray, and the whole of the electrical field, quite apart
from the more accepted radio field, now and in the future, are vitally linked
up with some phase of radio science. In less than ten years, over 150,000
jobs have been created. Already there are over 1,000 men earning more
than £2,000 per year, and over 25,000 more than £500 per year, and these
are doing work that you would call a hobby. -

——ACT NOW ! Learn at Home and earn at Home

Thousands are also earning regular incomes for interesting spare time work
such as set designing, writing for the press, servicing, inventing, demonstrat-
ing, etc., etc. You can do the same. You can turn your evenings into
guineas ; and if you wish, qualify for highly-paid employment. Trained men
are urgently wanted, and we can give you the sort of training that employers
demand. The T.C.R.C. Radio Correspondence Courses are prepared and
conducted by men who have themselves made good in the Radio Industry
and earned four-figured incomes.

Widen your Radio knowledge

Let a T.C.R.C. Course put you a year ahead with your set designing, and enable
you to contribute in a bigger way to the development of Britain’s wonderful
Radio Industry.

T.C.R.C. training is intensely interesting —no foreign text-books, no obsolete
theory or dull drudgery, no additional expenses. You will enjoy learning it

FATHERS! Prepare your sons

for jobs like these . LEADING RADIO
. : MANUFACTURER
Radio Manufacturers employ testers, inspectors, foremen,

engineers, service men, buyers and managers. Radio Dealers SAYS:
employ service men, salesmen, buyers and managers.
Broadcasting Stations use engineers, operators, and station
managers. Police Departments use radio and there is a

] have always ex-
perienced the great-

big television field. Students passing our Special Continua- estdifficultyin finding

TECHNICAL AND tion and Practical Training Courses are guaranteed : men with a sound

COMMERCIAL employment on completion. technical and com-

A DLEECE Our prospectus gives you full information of the ;neraaé know;.e“dge.

Liloyds Place, opportunities that Radio offers, and explains how we : our . ourses f an

Blackheath, S.E.3. can train you quickly to become a radio expert through essential need in the
practical home-studying. It is free for your asking. Just i radio field.”

fill in and send off the coupon below,

To : Technical & Commercial Radio College, Lioyds Place, Blackheath, S.E.3. H

}I @ Please send me free, full details of the T.C.R.C. Radio Correspondence Courses and tell E
i

i

me how I can qualify for highly-paid employment, as well as make money in my spare time.
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ROADLY speaking, the whole art of
decoupling consists of nullifying the
offect of a resistance or impedance

~ommon  to two circuits. This effect
is very pronounced when a source of H.T.
snpply having a very high internal resist-
ance is employed. Being common to all
valves, undesirable voltages are set up
across the impedance, and thus transferred
from stage to stage, giving rise to motor-
boating and other forms of L.F. oscillation.
Fortunately, the enre is a simple onc ; upon

> HT+
DECOUPLING RESISTANCE

DECOUPLING CONDENSER

F—
To NEXT
i STAGE

Fig. 1.— This
diagram  shows
the posilions of
the  decoupling
condenser and
resistance.
—3

reference to Fig. 1, it will be seen that a
high resistance is deliberately inserted in
the anode cireuit, and a bypass condenser
connected from the side remote from the
H.T. to carth. The resistance forms a
very effeetive  barrier to the varying
voltages. On the other hand the con-
denser offers an easy path to earth. 1t
will be perfectly obvious that eflicient
decoupling may only be assured if the
reactance of the condenser is low as com-
parcd with the resistance. Let us enlarge
on this somewhat.

Resistance and Capacity Ratios

We will assume that it is necessary to
have a decoupling ratio of 20-1. In other
words the condenser must not offer a
areater reactance than twenty times the
value of the resistance. Consider, for
example, a case where the decoupling
resistance hag a value of 20,000 ohms.
Qur hy-pass condenser must therefore offer
an cquivalent resistance not greater than
1,000 ohms. As, however, the rcactance
of a coudenser rises with a decrease in
frequency, we must be suve that our 20-1
vatio holds good at the Jowest frequency
for which our receiver ¥s designed. It is
customary to accept 50 cycles as such.
The ncarcst standard size condenser
which fulfils these requirements in this
particular example is 2 mfd. (the reactance

. 10¢
of a condenser is given by R= where

27 fo
“ (@ i capacity in mfds. aud “F” is
frequeney i oyeles per second).  Tor
a given value of resistance the condenser
may be as large as one likes, and, in fact,

-
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POINTS ON DECOUPLING

i The Correct Values of Resistances and Capacities to be Used

By ERIC JOHNSON=mmmmmimimmimm e

the larger the more complete is the decoup-
ling. It is equally true that for any given
condenser, decoupling will be more effective
for an increase in value of resistance over
that necessary to achieve the correct
ratio. Generally speaking, however, it
will be found more economical to keep the
resistance fairly low and use a large con-
denser, because we cannot afford the
consequent large voltage drop which must
result from using a high resistance. This
is especially important in battery sets
where every volt of H.T. has to be con-
served. On the other hand mains users
will often find that their decoupling
resistance acts in a dual réle, and will
replace the usual voltage dropping resist-
ance in the eliminator, for almost invariably
the H.T. output is in excess of the require-
ments for stages prior to the final one.
In battery sets it may be found profitable
toinstall some system of decoupling which
does not absorb valuable volts.

Bearing in mind the conditions necessary
for decoupling, we find that as long as we
have an impedance in the anode circuit
in conjunction with a by-pass condenser
little trouble will be experienced. In
cases where the usual voltage drop must
be guarded against, therefore, it should be
remembered that the resistance -may be

AUTOMATIC
BIAS
RESISTANCE

Fig. 2—The circuit of an indirectly-heated

power valve with automatic grid bias.

replaced by an L.F. choke whose reactance
to the lowest musical frequency shall be
equal to this resistance.  Now the reactance
of a choke is given by R=2afL, “f{”
being the frequency in cyeles per second
and “L” the inductance in henrys.
Substituting the values givenin the previous
example, we find that the nearest standard
choke is a 60 H. one. As before, the larger
this is, the more complete the decoupling,
and as the d.c. resistance will in no case
be more than 1,000 ohms the voltage
drop is negligible. Care must, of course,
be taken to see that the choke maintains
its rated inductance at the largest anode
current likely to be experienced. Although
this method of decoupling is likely to find
more favour among battery users, it may
be found a distinet advantage in mains
receivers, for the extra choke will add its
quota of smoothing where it is most needed.

Grid-cireuit Decoupling
Before concluding, let us discuss the
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essentials of grid-circuit decoupling. Fig. 2
shows a conventional output sfage with’
automatic bias, the latter being obtained
by resistance “ R in the cathode lead,
a condenser being fitted to bypass the L.F.
component. Now the value of this con-
denser is commonly quite small-—home-
constructors rarely use anything larger
than 2 mfd. The important point to
remember, therefore, is that. the L.F.
voltage drop across this capacity is quite
high at low frequencies, i.e., where its
reactance is high. Unfortunately, this
voltage is fed back to the grid out of
phase with the mnormal applied voltage.
The nett result is to very effectively damp
out the low frequencies, and thus reduce
our bass response. There are two remedies
we may apply. The first one which
naturally suggests itself is to replace cur
bypass condenser with a larger one which
would have a low reactance tfo the hass
frequencies. To meet this requirement,
we find that anything under 50 mnfd.
would cause a distinct attenuation to the
lower notes. A year or so back this would
present an impossible solution, but now
that we have electrolytic condensers with
capacities of this order in a container as
small as the more commonly used sizes,
the problem no longer exists. '

The second and most effective remedy
for the trouble is to thoroughly decouple
the grid civeuit. The method 1is identical
with anode circuit decoupling; o high
resistance is inserted in the grid lead, and &
1 mfd. condenser joined from one end tothe
cathode. As the resistance carries no
appreciable cwrrent it may he made quite
large, 100,000 ohms being customary.
As a consequence there is no point in using
a condenser larger than that specified, &s
these values give very complete decoupling.
A wire-wound resistance would be a luxury
in this position, but care must be taken to
sce that one of the reliable metallised type
is used, as should the resistance open
circuit, the output valve may be seriously
damaged by the consequent removal of
bias. For this reason the ordinary non-
descript grid-leak variety is not recom-
mended.
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Reserve Your Pocket Tool Kit
Now! See Page 143.
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Fig. 3.—Complete decoupling has been a‘dd.ed,
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WAVEMETER receiver,

Making an Improved Absorption Wavemeter
(Continued from page 137)

Using the Meter

The operation of the meter is exactly
the same as the usual type of absorption
wavemeter, tuning being carried out until
the familiar “ cluck » is heard in the head-
phones, as the wavemeter is tuned to
resonance with the receiver. Calibrations
also are obtained and plotted on a graph
in the usual way, and further comment is
therefore unnecessary upon this subject.

The complete instrumnent is well within
the constructional abilitics of the average

T, R REACTION COIL
5. SOCKETS FITTED ON EBONITE
AND SCREWED TO BACK OF

Fig. 3.—Circuit diagram show-
ing connections of wavemeter and

care is exercised

during the calibra-
| tionperiod, very ac-
| curateresults will be
| obtained.  When-
| ever possible, trans-
| missions which are
|
l

CARBINE 2

crystal-controlled
should be used as a
means whereby ac-
curate reading may
be obtained.

The tuning coils used by the writer
cover the following wavebands when tuned
by a .00007 mfd. variable condenser:—

SW1-—35 to 60 m.

SW2-—23 to 40 m. ]

SW3—13 to 25 m. . .
The wavemeter coils are wound to cove
the same spreadover. The tunable range
is, of conrse, slightly. above and below, so
far as the wavemeter coils are individually
concerned, but only those bands as specified
above are covered for wavelength measure-
ment. Do not confuse funing range with
tunable range. Variation of coil and tuning

RECEIVER
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condenser values will eall for slight modifi-

cation to suit individual requirements.

Coupling coils, however, remain unaltered.
It should be nioted that when the receiver

‘incorporates one or more H.I. screen-grid

Fig. 4.—Mounting the coupling coil on th:
same base as the tuning coil,

stages, the coupling is ‘exactly as when

aerial series capacity condenser is used—

.e., to the grid coil.

ROUND THE WORLD OF WIRELESS
(Continued from page 124)

The New Russian Wavelengths .
ITH the bringing into operation of
the Lucerne Plan, Moscow’s 500-
kilowatt station will work on 1,714 metres
(175 kefs) and her second high-power
transmitter .on 1,107 1netres (271 ke/s).
Leningrad, Minsk and Kharkoy will con-
tine to use the long channels, but will
adopt respectively 1,224 metres (245 ke/s),
1,442 metres (208 kefs) and 1,345 metres
(223 ke/s), the latter being a wavelength
which must be shared with Huizen (Holland).

According to a Norwegian report the
U.S.S.R. intends to build a number of
stations in Siberia and in Asiatic Russia,
one of which may be actually planned to
radiate some fwelve hundred Lilowatts, and
therefore surpass any other transmitter
in the world.

Listen to Copenhagen
ITH the opening of the new 60-kilowatt
transmitter at Kalundborg, the
Copenhagen wireless programmes can now
be well heard even in the early hours of
the afternoon by listeners in most districts

of Great Britain. Note the eall:
Kalundborg-Kjobenhaven oy  Danmarks
kortbolgesender (short-wave station). Before

the news bulletin is broadcast you. wili
hear the announcer say : God afte, her er
Pressens radioavis ((Good afternoon, here
is the press (news) transmission). The
interval signal consists of a musical box
nielody resembling a small carillou; it
plays the theme of an old Danish folk-song
of the twelfth century. In the evening.
details of the programmes are freGuently
given out in-English and German as well
as in thé Danish language.

Seill

leading !
jeading !
Multitone were the first to intro-
Now ihey are the

duce Class “B" components.

first to publish a complete guide telling you how to

use them most effectively in Class “B”

Write to Dept. H, for a free copy of this new Guide
to Class "B" if you're wanting to know allabout the

theory and practice of Class “B”

TOCO TONE
Ratio 1/4

(saves an extra 30 per cent. H.T.) .. Price

Graded Potentiometer
BEPU DRIVER

circuits.

amplification.
CONTROL TRANSFORMER

3/6

46,500

hours at full ipadﬂ

TRANSFORMER B
Ratios 1/1, 1.5/1, 2/1 !
High Power Efficicncy over 85 per cent. Very low
over all secondary resistance. 100 ohms. 9,6
Price

PUCHOKE CENTRE- TAPPED CHOKE

Twenty-one years' service, working six hours per day and
still going strong is the proved performance of Waestinghouse
Metal Rectifiers. They save you replacement expenses, the
annoyance of breakdowns; repair; bills; transit costs: and
irritating differences with the maker or retailer, -

[T For matching any speaker to Class PB 6 It you are not enjoving the advantages of this most efhcient
i .M.II.'IIIE'IE'lil-ﬂﬂ.l output.. oo 0o o rice rectiﬁer service, send 'd. to " Dept. Pract,” for a copy of the
I ke, CLASS “B” CONVERTER UNIT " All-Metal Way, 1934 giving full pacticulars. We will send

it by return.

WESTINGHOUSE
METAL RECTIFIERS

THE W‘ESTINGHOUSE\BRAKE AND Ssaxsy

Those who do not wish to interfere with the wiring
of their present set can buy this simple unit. Just
plug in adaptor to last valve stage and 37 6
enjoy Class * B advantages Price

(less valve)

OR IN KIT FORM.. v ao 27/6
75 If you do not know who is your nearest Multitone

ealer, please let us know
== "vi
()

g o

~ 3
C

. “_/-\ SIGNAL CO., LTD.,A82, York Rd.,; King’s Cross, M4
ELEC AN : /
95-98. White Lion Streat. London N.I. Terminus i




Ociober -7th, 1933

«

PRACTICAL ‘WIRELESS

159

The g ' :
" COSSOR " kes

<

* CIRCUIT

PENTODE, CLASS “B” or
. MAINS POWER OUTPUT

BALANCED ARMATURE

or

MOVING COIL

LOUD SPEAKER

BATTERY

or ALL-ELECTRIC

e

VARIABLE-MU -
SCREENED GRID

Up-to-the minute in design, incorporating Vari-
able-Mu S.G. stage, fully shielded high-efficiency
coils, single dial tuning etc., this remarkable new
Cossor Melody Maker is exceptional value. Capable
of bringing in a wide choice of programmes this
powerful Receiver is, in every way, equal to much
more costly Sets. Yet, in spite of its efficiency, it is
so simple that you can build it at home. No
wireless knowledge necessary. Send at once for

Constructional Chart—use the coupon.

To A. C. Cossor Ltd., Mclody Dept., Highbury Grove, London N.5

Please scad me a Constructional Chart which tells me how
to build a Cossor Mclody Maker Model No,rvevireniinin et

NEVER BEFORE SUCH RANGE. ..
SUCH SELECTIVITY ... SUCH
TRUE-TO-LIFE TONE AT SUCH

MODEST PRICES

SPECIFICATIONS

BATTERY MODEL 341
PENTODE OUTPUT

Balanced Armature Loud Speaker

Complete Kit of Parts for asscmbling Cassor Mclody Maker,
Modcl 341, similar to illustration, including Cossor Variable-
Mu Screened Grid, Cossor Detector, and Cossor Pentode
Valves, Fully screened coils, Double-Gang Condenser,
Combined Volume Control and On-Off Switch, all-metal
hassis, and all the parts lor simple home assembly, Hand-
some cabinct 18} 'x 1317 x 107/, spacc lor batterics and
accumulator.  Balanced Armarure Speaker: provision for

Gramophone Pick-up Plug and Jack,
Wave-length  range 200530 and £6 .7 . 6
900/2,000 metres. Pri

tire Purchase Terms 16]- deposit and 10 peonthly payments of
12]6 or aliernatively 20{- depotit and & montbly payments of 20/-.

BATTERY MODEL 342
MOVING COIL LOUD SPEAKER

Complete Kit of Parts similar to Model 341 described

above, except thac it is supplicd with £7 2 6
. .

a4 Permanent Magner Moving Coil
Loud Speaket. Price
“Hire Purchase Terms 176 deposit and § monthly payrienti of 15]0.
BATTERY MODEL 344

CLASS «“B” OUTPUT

Complete Kit of Parts as Model 341 described abore,
but with four Cossor Valves, Class *B™
Queput Stage and Pernmanent Magnet
Moving Coil Speaker. Price
Hire Purchase Terms 20(- deposit and 10 moutbly payments of 16/,

ALL-ELECTRIC MODEL 347

Complete Kit of Parts, similar to Model 341 described
above, butr with four Cossor A.C. Mains Valves. Facton
built and tested Power Unie and Mups Energised Moving

Cotl Loud $peaker. For A.C. Mains
emly  200/250  vols  (adjustahblcy £8_ 19.0’
40/100 cycles, Price

Hire Purchase Terms 20[- depostt ind § monthly payments of 20/-,

Prices do rot apply in I.F.S.
3702 Q

|

£8.2.6




matching!  The difference in perform-
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@ 17 ironsformer ratios for really ac:
curate matching to ANY power valve or
pentode and 4 ratios for Class B or Q.P.P,
all available on onc speaker by a simple
switch adjustment,

® Added sensitivity due to the
" Mansfield” magnetic system!  Better
balance through really accurate

ance must be heard to be believed.
Write for the * Microlode ? folder.

IGROLODE

(Rezd. Trade Mark)

MOVING-COIL  SPEAKERS

Wit'n the new ' Microlode " feature and the famous

PM4A 42/- Complete
“Mansfleld” magnetic system.

\/\/h1 teley Electrical Radio Co., Ltd., Dept. D, Radic Works, Mansfield, Notis.
o e
Invaluable Practical Handbooks 362u§ﬁAvNEE§avUA!évoEls

¥ your dealer does not stock, send Tor 362
post free direct from the makers, Post Free from
362 are NON-MICROPHONIC and are . 7
definitely as good as any, and better than
most. FULLY GUARANTEED and
BRITISH ALL THROUGH.

This series covers a wide field and will prove of the
greatest value to everyone inferested in models and
how to make them; woodwork and other crafts.
Each book is clearly written and fully illustrated.

D () - () 4D () ()€ | )

(e =
. a Q . I & i « 362 BATTERY TYPE VALVES :—H., HL. &
Twenty-Five Tested Wireless Circuits L L.3/6. _Power4/-. Super-Power 4/6, 'S.G. 7/
All the sets described have been designed to meet modern { gives Mans Var-Mu 7/6. ‘‘Class B 9/-. Pentode type 10,-
needs.  They range from simple crystal receivers to a 52‘:‘1,""'9[;:;‘;2: (Metalliszd 3d. extra.) i
: . e auegtigitto COMPLETE 362 “CLASS B *’KIT, including “ Glass |

~\\e\en»\'al\'c sgper—hqtcirqdy\nc,"and all the sets have been B Valve, 7-pin valveholder, Input Transformer i E
made and tested before inclusion. and Output Choke, with full instructions, 28/6
Ditto, wired complete with Mov-

ing Coil Loud-speaker, 50/-.

fcurrent  drau,
i and can easily bs
i added to any baticry
H sé‘l by anyone,

. Accumulaters

An up-to-date handbool dealing with every tvpe of
accumulator, methods of (,hclr“II]‘r them at home, carc
and maintenance. This little handbook also explains
how to ercct a charging station.

Cash with order. Cheques and P.O.’s must be crossed and made payableto:—
THE 362 RADIO VALVE Co Ltd (Dept W. 21), stoneham Road London E5

Motor Car Upkeep and Overhaul

In this handbook will be found information on the
engine, decarbonising, valve grinding, the lighting
~vstem, the carburcttor, cooling system, lubrication,
~prings and  shock absorbers, stcering gear, brakes,
wheels, axles, tracing noises, ete., ete,

NEWNES’

HOME MECHANIC
BOOKS

ko Your Newsagenl to Show You Other Titles inw This

SETS!

The Cameo ‘Daven-
try’ Cabinet expressas
the modern trend of
radio design. Finisi-
ed in selected walout
veneer ard supported
on blick polished
feet. Complete with
back, bassboard and
baﬁlebuard 36/-. Se2
it at our showrooms
or write for frez
hooklet.

—
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Series. Carrington iz, - “Postin 10, onvelops !

0., Ltd.
Odlainable at all Newsagents and Booksialls, or by post 1/2 1/ SROWFOOINS fm | eooemreeimiit oot et e i
carl from George J\ewﬂes Ltd., 8-11, Souilmmj)lon Street, - i 24, Hau(,n Gdn. ,: i
Strand, London, W.C.2 each .Gl e e e i
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Background Sounds iér Operatic Records -
RADIO listeners who have “heard - thie
recent’ B.B.C. transmission of .com-

plete- operas from gramophone records }

may have been puzzled “by hearing the
usual noises of an opera- house, 1nclud1ng
the sounds of the orchestra tuning up,
applause, coughing of the audlence ete.
It is now revealed that these sounds are
leploduced from special ¢ His Master’s
Voice ” records, Wth‘h are stored in the
greatb record library at Broadcasting House.

Festival of Radio Drama
O\TE of the first plays to be broadcast
by the B.B.C. in the carly days at
Savoy Hill will be revived whén- the
Festival of Radio Drama opens in October.
This. is Richard Hughes’ thriller, Danger,
which he wrote specially for broadeasting.
Another play in the series will be The
White Chdteaw, by TReginald Berkeley,
which also achieved faine several vears ago.
The anthor wrote the play for the micro-
_phone, and Tater it was adapted for the
films and the stage.

British Batleries for Tibet
NTIL 1904 no foreigner had ever set
foot in Lhasa, the ‘‘TForbidden
City ” and capital of Tibet, and the news
that-The Chloride Electrical Storage Co.,
Ltd., has received an order for an Exide
battery of 220 cells, for the Palace of the
Dalai Lama, Ruler of Tibet, is a tribute
to the prestige of British goods. Getting
the battery there will be no easy task,
since the only means of transport is by
mule, yak, or coolie, and the 300-mile
journey under these primitive conditions
will involve special precautions in the
packing of the glass boxes; moreover,
the passes into Tibet are usually closed by

snow from about the end of November, |

so that the shipments must reach Cal-
cutta not later than the first week in
November,

Record G.F. Orders.

USY factories are the wusual after-
math of Olympia, but Graham
Farish tells me that the orders the firm has
received since the Show (set designers have
apparently fired every constructor with
their own enthusiasm over the new additions
to the G.F. range) makes the 50 per cent.
factory extension at Bromley look hke
being quite inadequate.

More new lines at the Manchester Show
.+ . a heavy advertising campaign . , .
Graham Farish, Limited, seea to be
gathering speed for a record year.
publishing 2 new catalogué this month,
_ I hear, and I suggest that you drep them
* a postcard for this and the GLF. Station

Tuning Chart, before you forget 1t—they Te-

both worth havmg‘.

They are -

The New Hellesen H1—L1fe ngh Tenswn

" Batteries .

ERY, interesting tests have 1eccntlv
been made by a famous radio sct
manufacturer of the new Hellesen Hi-Life
high-tension  batteries.” We understand
that- they were showh to give no less than
50.2 per cent. longer life than other batteries
on the same test. This is the more startling
as this new Hellesen Hi-Life range sells
at popular prices. All Hellesen batteries
arc now made entirely in England with
British labour, and the big factory at South
Wimbledon is working at full pressure.
These Hi-Life batteries are packed in
attractive cartons in a new design of orange
and black. .

Selling at rather higher prices, the new
Super Range maintains the long-standing
reputation cnjoyed by this firm for durable
Lheavy-duty Dbatteries. These Hellesen
super batteries make use of a new patent
which gives them a greatly increased
capacity without adding to their weight
or overall size. ’

‘“ Ace >’ Radio Kits
CE Radio Kits is the new trade
name of Marcus Ovwverton Radio,
Ltd. The piincipals of this new company
have had considerable experience of the
needs of the home constructor, and are,
in fact, alrecady well known to many readers
of PracTICAT, WIRELESS.

They can supply complete kits for all
Pracricar. WIRELESS recelvers, components
and manufacturers’ kits and receivers—
in short, anything connccted with radio.

Speedy dispatch and a unique service
after salés will be a strong feature in the
operations of this new company, and
Pracricar, WIRELESS readers can purchase
through this new avenue with every
confidence of receiving absolute satis-
faction,

The * Superset ** —Correetion
SLIGHT draughtsman’s error occurred
in the wiring plan for the * Super
set” on page 696 of .the issue dated
August 19th. The lead from terminal
“1.8.° .on the L.F. transformecr was
inadvertently marked “ H.T.+1” instead:
of “G.B.—3.” It is obvious from -the
circuit diagram, of course, that this lead
is for biasing purposes, but the error has
apparently caused a little confusion in the
minds of a few readers. The plug attached
to the lead in question should be taken to a
tapping socket -on the grid bias battery
giving either 6 or 7.5 volts negative ; the
better of these two is most easily found
by trial. It need scarcely be pointed out
that the set should be switched off prior
to making any adjustment to the grid

bias voltage.

We hope ‘that this correction will c]car
away any _difficulty which might have

| arisen,
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B.R.G_ AGAIN

SPECIFIED ™ ™, 52"

AC.-D.C. TWO

B-R.G-Bll\l‘vg'(gSEAR
H.F. CHOKE No. 41.

: Operates withoct rega-
3 vant logses or blind
5 : spoty  over the

eutire Brosd-

cast  band.

Wound on best quulity
machined ebonite

We are Sole Distributors for

a METAPLEX

i ihe New Metallised baseboard.
’; 8pec.fied by all the Leading Set Designers

BR.G. e

BRACKETS ,
Stamped Solid Braes, Dlated
Fini<h., Slotted and Drilled. §

Het of U ar speelfied

In cases of difficulty, send P.O. Direct

with name of your vsual dealer.

BRITISH RADIOGRAMOPHONE CO. LTD., Pilot House,
Church Street, S{oke Newin;'on, London, N.16
Clissold 6287/0238,
s A ppointed TELSEN WHOLESALER Swmz=m

Telephone @

=== Here’s the

‘%NEW 1934
. Handbook!

New blue-prints and
circaits for the con-
struction of Mairs

e “ Units, Battery Char-
e p
(57 gers, and Units for
energising low voltage M.C. speakers. Helpful
hints and technical data for those intercsted
in mains working. Complete details of the
wide range of mains units, transformers,
chokes, battery chargers, amplifiers and
condensers manufactured by Heayberd—the
Mains Specialists ! All completely revised
and up-to-date. Fillin the coupon below and

send with 3d. stamps for your copy NOW!

10, FXNSBURY STREET LONDON E.C.2.

One mmu(c Irom Moorxate Und. Stn
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PRACTICAL WIRELESS

October 7th, 1933

[ HE adjustment of a detector valve to

obtain optimum performance is

important in any receiver, but
doubly so when there ig no preceding
H.¥. amplification and the sensitivity
depends wholly on the detector, which is
usually the case in a short-wave set.
This adjustment is complicated by the
fact that when a valve is used as a grid
feak detcctor it has to perform three
functions, viz., those of rectifier pure and
simple, amplifier, and oscillator, and,
unfortunately, the best conditions for
one function are not usually best for
the others. Rectification actually takes
place between the grid and filament
only, 7.e., in a two-electrode arrange-
ment, the rectified voltages being then
amplified by the whole valve acting as
a triode ; part of the current flowing
in the anode circuit is then fed back
into the grid circuit in order to provide
reaction, and as the reaction control
iz advanced the valve becomes more
and more sensitive until it finally acts
ag an oscillator.  The detector is not
required actually to oscillate when
receiving telephony transmissions, but
it must be possible to approach right
up to the fringe of oscillation in order to
have the maximum sensitivity available.
This is generally described by saying that
the reaction control must be: as smooth
as possible g0 that oscillation begins gently
and without any noise or thud, and on
redlucing reaction the set stops oscillating
at the same setting at which it began, 4.Cuy
there must be no backlash.

a
&
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. Controlling Reaction

Before saving anvthing about the appro-

priate adjustments to obtain this desirable
silkiness of control, let us first discuss the
possible methods of controlling reaction.
Figure 1 shows the most popular circuit,
a modification of Reinartz’s arrangement,
in which a small variable condenser of
about .0002 mfd. is used in series with the
reaction coil to control the impedance of

T
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ADJUSTING THE SHORT WAVE DETECTOR

Various Points to be Borne in Mind in Order to Obtain Maximum Results

By K. E BRIAN JAY

mon to all reaction circuits—their tendency
to affect the tuning of the grid circuit so
that altering reaction detunes the station
being received and thus complicates the
tuning process. The wuse of a variable
1e31stance in series with the H.T. positive
lead to control reaction is an alternative
method that suffers far less from this
defect, while at the same time being
capable of very smooth action. A circuit
is given in Figure 3, in which R; is
the reaction - control resistance ; any
good instrument of about 50,000 ohms
will be satisfactory provided it is silent
in operation, the 2 mfd. condenser C,
helping to ensure this. The amount of
reaction obtainable depends on the
condenser Cs, which is about .0003 to
.0005 mfd. capacity; the larger this
condenser the stronger the osc1llat10n\
obtainable with a given reaction coil, ¢

conversely, the smaller the reaction cml
need to be to obtain sufficient oscilla-
tion. This is another point in favour of
the arrangement, since a small reaction

27— coil reduces the amount of detuning
caused by the control. If a very wide
range of frequencies is to be covered

Re £7% with one reaction coil it may be desirable

Fig. 1.—A simple reaction arrangement,

the eircuit and so vary the feed-back
current through the coil. Figure 2 shows
a method that is somewhat older and not
so much used nowadays, but is still a great
favourite with the writer; it is called the
“ throttle ” condenser method because the
reaction condenser C, is used to provide a
variable path to earth for high-frequency
currents, so that at the minimum setting
of the condenser the reactance of this path
is high and the

H.F. currents are

q———

to make C, variable in case the varia-

tion allowed by the resistance is not

great enough to give controllable reaction
at both ends of the frequency range.

Adjusting H.T. Voltage

In order to obtain the maximum amplifi-
cation from the wvalve the H.T. wvoltage
should be as high as possible, but, unfortu-
nately, this often leads to harsh reaction
control ; the H.T. should therefore be
varied until the loudest signals are obtained

(Continged overleaf)

A7+ throttled back, as

it .were, and pre-
vented from fow-
ing through the
reaction coil; in-
creasing the capaci-
ty then permits
more H.EF. to flow
so that there is a
ltarger current
through the re-
action coil and the
feed-back is in-
creased. Both of

C:

<

HEC. AT+

these circuits arc

\/ ' HEC
% --Ee
L

o

/._?‘—- capable of very
smooth control, but
it is not easy to

eliminate from

“""‘ﬁ

LT+

Fiz. 3.—Controlling reaction by means of a resistance (Rs).

5

either of them
another fault comn-

] ¢ ya
K2 LT+

(d

Fig. 2.—A modification of Fig. 1. —Tlns is the

throttle reaction contro!,
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MODEL No. 253. A very modern
Table Model radio cabinet with
speaker combined, Inside
measurements 24 in, lopg, 1 in.
high, and 11 in. deep. Anple
accommodation for H.T. L.1,
and G.B. Batteries.

PRICES : Machined Kit of Parts.
Qak 12/6, Mahogany or Walnut
15/-. Assembled Ready to Polish,
Oak 17/6, Mahogany or Walnut
£1,0. 0. Assembled and Polished,
Oak £V. 2.6, Mahogany or Wal-
nut £1.5.0. CARRIAGE PAID U K,

a new

modern
OSBOEREN
cabinet

NORTHERN NATIONAL RADIO
EXHIBITION, Manchester, Scp-
{ember 27—Qctober 7. 8tand No, 78,
Aain Hall
-‘-IEIIlllllll!llll.lllllIIIII\F‘
¥ Jole manufacturers: of the §
OSBORN BAFFLE BOX, 18in. =
R by 18in. £1, 0. 0, 24in. Ly
= 24in. £2. 0. 0.

ol s flllllllllllllllllln!llﬂl.li\!

¥ WRITE FOR CATALOGUE

CHAS, A. 0SBORN (Dept. P.),
Regent Worke, Arlington St., New
North Road, London, N.1. Tel.:
Clerkenwell 3093, Showrooms :
21, Dssex Rd., Islingtos, N.1.
Tel.: Cierkenwell 8024
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934\
PACK-1E 8

Complete with

volume contrc(

and comnectis g
leads,

0/-

Qutput nearly 4 volts.  Average out-
put 2 volts. Base can be used in any

5 i position. Impassible for pick-up
R NORTHERN reed to go out of adjnstment (patt.
e NATIONAL applied for). Special ball-cateh awivel

RADIO EXHIBITION.
Manchester, Sept. 27—Oci. 7.
SIAND NO, 104, GALLERY.

head for casy needle changing. In at-
tractive brown bakelite moulded case.
Ask your dealer for demonsiration
or write us for catalogue.

T0
MAINS
| BY.PASS
J COND.
w
N
Q
I
Eo J_ @
l TO SET = %

UNPLEASANT NOISES, %%
SUCH AS CRACKLING,
HUMMING AND OTHER &
EQUALLY  ANNOYING ¢
INTERFERENCES, DEPRIVE THE
8  LISTENER OF THE ENJOYMENT
HE WOULD OTHERWISE RECEIVE.

‘GOLTONE" INTERFERENCE
SUPPRESSING EVICES

“GOLTONE” MAINS HF. CHOKES
(For A.C. and D.C. Supplies) as illustrated W.H.F,, 3/6.

INTERFERENCE COMPENSATORS. HIGH-VOLTAGE CONDENSERS.
SCREENED AERIAL DOWN LEADS. SCREENED TRANSMISSION
LINES. SCREENED TUBINGS are some of the wide range mapu~
factured. Obtainable {rom all First-Class Radio Stores. Sce the
name “GOLTONE ” on each component before purchasing, and refuse

substitutes, If any difficulty write divect,

\ Let “ GOLTONE™ Techuical Departmen’, solve yoar
E/ interference Problems. Send Posteard for * Inter-
B e

ferexce Elimination,’’ Form and descriptive Folders.

%

'_ ﬁoﬁ@sﬁﬁe};

D
i &, MANCHESTER

e

Write for latest lists and circuits. -
Solc Agent jor Great Brilain :

EUGEN FORBAT

Sk

“UNIVERSAL” HIGH - VOLTAGE VALVES
With these valves you cant build yourself a ‘“ UNIVERSAL™ All-mains set—

convert batlery sets to all-mains—alter present mains set to work off either
AC. or D.C. supply. No transformers or resistances needed. Easy and economical.

elephonc : Temple Bar 8608,

28-29 Sguthampton Street, Strand

,W.C2 |

. For the
“A.C.—D.C. UNIVERSAL TWO”

described in this issue you require
D.130, 17/6 ; 6 Pin Valveholder, 1/-; P.T.3,
19/3; E.G.56, 12/6. KIT of Parts for above
Set also supplied; also Special Model Sets—
Kits and Amplifiers.

Write for Free List of Complete Range of Valves.

T ———

@ IMPRGVE YOUR SHORT WAVE RESULTS

“ EDDYSTONE " LOW

SHORT-WWAVE ENTHUSIASTS will welcome
shis ‘' EDDYSTONE™” bhigh efficiency lead-in
device. It makes sare that weak short-wave signals
from thousands of milés away “are carried safely
to thé set without loss at the point of lead-in- ,"3-_'

—usually the weakest link of any a¢rial system o
™
=7 e

and o give lony leakago path lo earth—it will not
Jold wat vr melslure,  The insuleting (wbe itself is
Tigh tensile strength glags of elecrical jpuality.

LOSS

CAT. No. 946,
Price 2/6.

Latest list of “ EDDYSTONE™ short
wave parts now ready, free on request:

R\ e
The spectal oulside insidator of tha lead-hiis of % &
vitroous glazed pereefain, made towithstand wealher , e K

LOW LOSS

COMIFORT

No longer i3 It necessary to
get up aud down to adjust the
et., From your seal any-
whera in the room you can
fade out uninteresting stuff
to a whispel with a NODULA
and by a turp of a knob adjust
the volume just as you lke
it, a real boon i{o wjreless
ugers—complete MODULA as
fustrated, with 127t., cable
2/11 ov with armcbalr feather
strap, 4/-.

The British Pix Co., Lid-
5 3 (Dept. 8), 118, Southwark
- Strect, London, S.E.1.

LEAD IN

il satal parts are polished and nicke! plated.

.ilu) ngm%[;: a}_:’\ mllits:e w‘lzt';b "l'razctsn’:il(x?rs. ) | 2,%@ MODULA
STRATTON & €O., LTD., BROMSGROVE ST., BIRMINGHAM. & E‘ ﬁ& @ E%
LONDON SERVICE DEPOT—WEBB’S RADIO STORES, 144, Choring rpss R4 WL2. e Lan KW W Y COMPLETE. ARMCHAIR CONTROL. }

=

it 17
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MARCUS, OVERTON

RADIO, LTD.

62, Borough High Street,
L.ondon Bridge,

S.E.1.

“ PREMIER SUPER”
DE LUXE KIT

. SPECIFICATION:— - £.8, d

condenser, complete with full
vision diso drive. Type 5823 .. s’ e

Set Lissen matched Snperhet coils " ... ..

Lissen Intermediate Frequency Transformers

Belling Lee w.w, 50,000 ohm Potentlometer

Bulgin 3-point switch ... ou

Bulgin Push-Pull Radio-Gram switch .

Chassis Brackets ...

B, “ New Hypetmu ” L.F. “Transformer ..

Erie 1 watt resistances, 20,000, 10,000,
20,000, 30,000, 100,000  ohms and 2
megohms o

Dubilier .1 mfd condensers type BB. e

Dubilier 2 mfd condensers type BB, ... ..

Dubilicy .0001 mfd condenser type 670 ...

Dubilier .0002 mfd condenscr type 670 ...

Dublilier ,0003 mfd condenser type 670 ..

Dubilier ,01l mfd condensers type 670

Polar Preset condenser .002 mfd oo

Clix 4 pin chassis valve holders (mrspaced)

1 Clix 5 pin chassis valve holder (qusmced)
3 Belling Lee Terminal mounts

© "Belling Lre “ R’ type terminals .

6 Belling Lee * Bowspring '’ wander plugs

I “ Ace” drilled and foil covered chassis

1 Belling Lee fuse and holder ... . s a

5 Cossor valves t0 SPeCIiCALiON e  me  wn 3

\  Connecling wire, flex, screws, eto, .. .

Kit B, including valves £10 1 0
Any component supplied separately..

-
Yo b

O b= Gl el = PO o
ot
DN RO
DOCWTOOCO

BN P e b RO Y
P O B bt g DO ek b3 T O O

© Kit A, as above Specification, but Wlthout

valves .. o . £619 &5
or 12 monthlv payments of . 12 6
Wit B, as above Specification .. .. .. 10 o]
or 12 monthly paymentg of ... 18 6
Kit ©, as above Specification, with valves
and ‘““ACE "’ Brand Super Cabmet
in Walnub ... 16 6
or 12 monthly pavments of c
* AC.—DC. TWO,
i *“ ACL ” foil covered chassis .. .. w 30
I Teisea Coil No, W.216 . o . w. 10
1 7.B. .0005 mid Slow Motion condens
1946 70 7 6
1 R.I. Parafced Coupling Unit .. 11 9
1 7.3, .0003 reaction condenser 2 6
1 R.L. smoothing choke Type DY 22, 17 6
1 » fixed condenser type 620 0002 mfd 1 3
1 ilier “fixed condenser type 670 .0001 mfd 1 O
1 Dubilier fixed condenser {ype LEG 2 mfd 4 0
1 Belling Lee Twin Fuse holder with fuses .. 2 6
1 Beiling TLee ternunal hlock . ° 6
2 Belling -Lec terminals A . 6
1 Fellesens Electrolytic block “Condenser 8-8-1 D G
mrd -
1 m ¥ sh’ type LMS Binocular HF Choke 4 6
2 rsprung 5-piin chassis mounting valve- 3 3
1 sis t&pe valveholder 16
3 sixtance 1,000. 25,000 and 2 0000 5 @
1 B\l‘m“ ngle Q\ntch t\pc 380 16
5 crs 9
eX, (‘omu((nm \\uo <crc\\*s, etc‘ .. 19
“ACE " KIT A, ~ £4 2 O
2 AC..DC. Valves to specification - £2 11 9
- At‘}: 77 brand congoletie cabinet in Anthuc
1 7 6
w B. PM. 6 Mim-olode Moviug Coil speak(‘r 112 6
 ATE > Kit A. ag specification . 4 20
or i2 monthly payments of 76
4 A CF Y Kit B, as specification, including
valves ... 6 13 9
or 12 monthly paym(nts of 12 3
s ACE " Kit €, as specificalion, including
valves and  consolette
cabinet .. 8 13
or 12 monthly mvmoms of 15 0
Testinghouse AC. Mains Superhet.  Blue
wriut, constructional details and price
list of offirial kit, Posi Free .. 13
Jeoti-Taggarr 8.7, 400 “ ACE’ Kit A 4 15 ©
or 12 monthly payments of 8 9
£k 120 Volu ILT. accumulator, 5,000
g ke eapacity .. 315 0
or 12 montlm \n\'ments of 7 0

HERE’S A WAY TO SAVe MURNEY ., ..

Old sets rewired and modernised.

Send full details of your present sct and state approxf
wabe amount you are prepared to epend and we will
give you free advicce and quotations.

We stock everything connected with Radio,
Qomponent  parts—Speakers—Manufactured Receivers—
Mains Units, ete, Cash, €.0.D. and Easy Terms.

TRADE SUPPLIED

| the pot is for —to prevent o

o TROOOUANPDCC OODOD

{the use of more turns,

PRACTICAL WIRELESS

& TUNING CGILS” by “Photon”

N the preceding ‘Photon’ article we
dealt with the tuning-coil in the open,
and demonstrated a simple method of

caleulating the inductance.

We are now ready to consider the question
of the potted coil. Firstly it may be
stated that when a coil is * potted > the
whole field is virtually confined to the
space within the ‘ pot.” Owing to the
high A.C. frequency and the fact that the
pot provides what is really a short-circuited
secondary very little of the magnetic field
can escape from the pot, in fact the amount
of the external field is
negligible ; that is what P

interforence. The form .M N\

Odobg:r 7th, 11933

N- Inductance
Df= 25 =420 X 25
k= I3 12x10t

= 88 microhenrics instead’ of 200 for
the same coil un-potted. To restore the
inductance to its old value we shall requirce
to increase the number of turns to 98,
and assuming that both coils are closelv
wound a finer wire has to be used and the
resistance has been increased in  the
relation of 1 to 24.

Take another example. TLet the pot
diameter be twice that of the winding, then
the return path is three times the area of
the “ Core.” We are now reduced to the
position of having to indulge in a little
guess-work. If we consider the flux as
bemu distributed uniformly we can assess
the reluctance of the return field external
to the winding as being one-third that of
that internal to the winding, and thus it
may be represented by adding to ! (the
length of the winding), { making a total
133 . We have now to promde an

addendum, as already

¢ done in the case of the

coil in the open, to repre-
sent the reluctance of the

\‘q
~

N
AY

of the field is consequently | N N
totally different from \
when the coil is in the

external field not other-
wise accounted for. This
will depend wupon the

\\\
~

~
S
< N
~

N

—

open ; it is not as shown y
in Fig. 1 (as has some-
times been represented),
but as shown in Fig. 2.
The lines of force must
form closed curves without
passing through the wall

,
—

=

-~

= ———
N e - -

-

N~
-3
Y

clearance between the end
of the winding and the
end of the pot. The
conditions are not pre-
geribed  with  sufficient
exactitude to enable this
addendum to be stated as

~
en

-
- o~
-~k
o
- e

-
-

PR
- -

of the pot ; obviously this |
restriction of the fieldf
results in a greater reluc- S 1),

7

~
~
\\~
~
\N\

a definite or precise quan-
tity, The same factor
is therefore taken as in

-~
~

VY

-
-

tance and lowering of the 77 7
inductance ; the latter e /
must eVlden‘oly be restored oy
to its required value by

and it is this need for
more turns, and conse-
quent increase in the
ohmic resistance, that is the price pald
for potting the coil..

It is not possible to calculate the
inductance with any degree of accuracy
unless the pot be designed to make
calculation easy ; this will be best illustrated
by one or two examples, Let the pot be
laid out on the basis that there is a constant
flux area “flow and return”; then the
internal diameter of the pot will be 4/2
times the diameter of the winding. And
to avoid any ambiguity at the ends let
the area be designed so that the flux area
is at all points the same ; this is as drawn
in Fig. 2. Then the length of the magnetic
path may be taken as that indicated by
the heavy line, namely the mean ; we call
this I3, and, let N equal the number of
turns, and D be the diameter of the
winding as before, then the mean magnetic
flux per e.m? will be :—

2N 2
042 XN the total flux & exlf 1D and
T 1\4 Is 50
. 0.1 o N -
the inductance = A T henries
or N2 D? h !
L <10 M (approx.).

It is evident that the field is unnecessarily
cramped by a pot of the proportions given.
Thus, if we take the ease of the numerical
examples given in the preceding article
the diameter of the pot is: 5 c.m. 4/ X 2=
7 ¢.m., and the length of the path denoted
by Is is 12 c.m. Taking the number of
turns as before—865 we have :—

s Rl e B ik T AU NN

% < the coil in the open,

namely, 0.45 D.

1N If we pot the coil,
given as a numerical ex-

. ample in the previous
Fig. 1.—The broken lines repre- article under  these
sent the magnetic field about an condit’ionq P

06 = Goll ductance ’

2
% =168 mictohenries.

If as before 200 ph is the inductance
required, the turns have to be increased
from 65 to 71.

The actual inductance may be varied by
increasing or diminishing the length of the
pot, and thereby giving a greater or less
clearance ; so the constructor has two
strings to his bow, if the inductance does
not come out quite exact he may either lay
on or cast off one or two turns or
alternatively he may vary the length of the
pot, in order to make the correction.

iean Length = /2 Cm
ly"’“\ //"'*'\\\
/ gy ‘u ! ,~\' “ /OOAL
THRY T
: | 3 i ] i
V1 (R B! W]
A RERBRE
i [N IR |
vl it B E
SRR fa g
('R [N } i 1
N e & ‘\ 1§
\\ - ¢ \ - 4

Fig. 2—This diagram shows the arrange-
mert of the magnetic field round a
“potted” coil.
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THE MANCHESTER RADIO
EXHIBITION |
(Continned from page 164)

Suppressor, fwl-vision tuning scale, tone control and
2 master switch having four positions for putting the
st on to either wave-range, or bringing the pick-up
into circuit. .

A1l the famous R.I components sich as transformers,
chokes, ele., arc shown, as well as the latest R..I.
product, an iron-core coil having a unique permeahility
triinming device. i

The coil has a core of * Micrion,” a
material which has been specially developed for Messrs.
R.I:
STAND No. 47, New Hail
RADIALADDIN, LTD., 46, Brewer Street, London, W.1
TEIS firm specialises in the supply of now receivers
and components, for which old ones are taken
in part exchange. The system has operated very
successfully in the past, and Messrs, Radialaddin’s
slogan ** New Radios for Old” is very apt. Visitors
who contemplate the purchase of a new set and who
have some unwanted apparatus on hand cannot do
better than consult the attendants on this stand.

STAND Ne. 113, Galiery : .
RADIGMES, LTD., 129-131, Bridge Street, Warrington

STAND No. 111, Gallery
362 RADIO VALVE €O. LTD., Stoncham Road,
London, E.5 .

A COMPLETE range of valves is now made by this
firm and all are sold at really competitive prices.

Perhaps the one which appeals most strongly is an all-

metal battery valve ; this is the first of its {ype to be

placed on the market. A Class B valve costing only

Ug, is also an interesting line,

STAND No. 5, Main Hall
REPRODUGERS & AMPLIFIERS, LTD,
Street, Wolverhamspten
LARGE number of Joud-speakers of cvery type
is to be seen on this stand, and the models range
from the ** Type 50 balauced armature unit to the
Jatest ¢ Vietor’ P.M. moving coil at 70s. An in-
Ltructive feature is the display of sectionally-cut
speakers of the different types': these models enable
the buyer to see exactly how the speakers are built up.

STAND No. 15, Main Hall
SIEMENS ELECTRIC LAMPS & SUPPLIES, LTD.,
38, Upper Thames Street, London, E.C.

THE centre of this exhibit is the range of “* Tull o’
Power”’  high-tension batteries. These arc

Juade in four distinet types for outputs of 7, 10, 20

and 30 milliamps maximum respectively. The two

larger types are especially suitable for use with

-(Jass B Teceivers, but there is also a more compact

double-capacity battery which will be preferred where

Frederick

_ space s Umited,

There is also on view a complete set of Siemens
T-atteries of all types and sizes,

*STAND No. 100, Gallery

SOVEREIGN PRODUGTS,
Avenue, London, E,
MOST extensive range of small components of
varjous types is shown here. Included in this
are coils, eliminators, mains transformers, chokes and
condensers. An entirely new line which will be of
especial interest to all constructors is a permeability
tuner. This iz a neat component huilt into a small
bakelite container and fitted with an operating knob
and slow-motion dial; it is, of course, one of the
firss permeability tuners to Dbe introduced to the
British market.
STAND No. 38, New Hail
STANDARD TELEPHONES' & CABLES,
364, Grays Inn Road, London, W.C.
HIS firm is showing four new receivers; two of
these are A.C. superheterodynes, whilst the
third is an S.G.-Detector-Pentode battery set, and the
fourth, a two-valve console A.C. receiver fitted with
a P.AL moving-coil speaker. All these receivers are
supplied with * Micromesh *” valves, -

STAND No. 87, Gallery
TANNOY PRODUGTS, LTD.,
Norwood, London, 8.E.27
THIS firm specialises in power amplifiers for public

address work and similar purposes, so it is not
surprising to find that they have on show all kinds
of amplifiers with output ratings from 5 to 100 watts.
Some of the smaller units are suitable for use in the
home when perfect quality reproduction is ajmed at.
AJl the instruments are really well designed and
reflect gocd workmanship and sound construction.
STAND No. 31, Main Hall
ULTRA ELECTRIC, LTD,, Erskine Road, Chalk Farm,
London, N.W.3
HE receivers herc exhibited represent the latest
in both circuit and practical design. Many of
the larger models are provided with automatic volume
control and other 1934 refinements. Special attention
has obviously been paid to the cabinet work and this
is very smart and in good taste. Ultra * Tiger,”
« Teopard ”’ and other “fanimal’ receivers are well
Imown and will repay careful examination.
STAND No. 77, Main Hall
VARLEY (OLIVER PELL CONTROL), LTD. 103,
Kingsway, London, W.C.2
MESSRS. VARLEY have on show a nunder of
entirely new lnes ih addition to their ¢éxcellent
components which are being continued unaltcred from
(Cornitinued on page 169)

LTD., 52-4, Rosebery

LYD,,

Dalton Street, West

{ Mouthpiece, curved or straight, 10d.
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MICROPHONE 1/-

BUTTONS )
; " Usually soid at 3/6. Our
price has always been'1/-.

We have supplied thou-
sands to home users.

MICROPHONES FOR
ALL PURPOSES. Volume
_Control, 6d. ; Announcers’
No. 11 Mikes, 7/6 ; DPedes-
tal Type, 18/6; Micro-
phone Carbon  Granules.
In glass capsule, enough for four butlons.
Grade No. 1, 8d.; No. 2, Medium, 1/-; No. 3,
Fine, 1/6; Carbon, solid back, blocks, 3d.
Carbon

diaphragm, 35 m/m, 4d. Panel brackets, pivoted,
5/-. Reed Receiver Unit for Amplifier making,
10,000

3/~. Headphones, 2,9 pair. \eeder

Counters, 1/-,

A.C.—D.C.

WWe have 25 models to-offer and
our prices are low for special
requiremenis. Three popular
sizes are the AC109A for 36 cells
at £10 9s.; the ACro06 for 103
cells at £12 10s, and the Lesdix
Super Six for =200 cells at
£32 7s. 6d.

V_Vrile for ‘* Charger” Leaflet.
ELECTRADIX RADIOS,

218, UPPER THAMES STREET, LONDON, E;G.&
s e S A R S P A ]

PEARL & PEARL
RADIO BARGAINS

—i1200 ONLY!!—

F.am‘ous Lamplugh Silver Ghost Speakers.
Limited Number of 1933 D.C. Mains Enecrgised
Models. 2,200 ohms, suitable for A.C. Mains or
200-250 volts, using Pot. as Choke, or second
model, £,500 ohms for D.C. Mains of

200-250 volts. Original price 34/-. I0/9

Bargain price to clear

K.B. Bnltgry " Pup"” includes speaker, valves,
and ba_ttcncs. Attractive cabinel, automatic
grid bias and sockets for extra

speaker. List price £4/10/0 £2' 3' 6

The well-known Lincoln Stewart dual range
shielded coils 200-550 metres, £00, 2/11
2,100 metres. List price, 6/6

Limi.ted nun‘lber Daptacon pick-ups and tone-arms,
sr{ecm]ly designed to prevent wear and
climinate scratch, reduced price

Famous Lincoln Stewart Permanent Magnet
Moving Coil Speakers, Special 16/11
purchase. List price 476

Limited number of Telsen Major Speaker chassis.
This is a super bargain and is available

while stock lasts, Usually 10/6

K.B. AC., or D.C. Pup. Self-contained, simple,
safe, trouble-free. The K 2.valve all-electric
" P\{p " gorll;xcccllcl's émd re]iable mains-operated
receiver for A.C. or D.C. mains.

List price, £7110/0 £3' 2' 6

All Goods sent Cash or C.O.D. Carriage Paid.

PEARL & PEARL

“Practical Wireless”

POSTAL
RADIO BARGAINS

Order by post and save money

60y BATTERIES

We will 1l sou
i . how you can make your
own wireless Batteries by a simplificd patented
process at an average cost of 2/3 for 60 \olts,
You can make them fo- yoursell and save money
and sell them to your friends and make money.
Many intelligent men and women are doing this
ne man made in spare time only  Send
to-day for definite proof of money carned ond free
details how to start to:
The ENGLAND-RICHARDS CO., LYD,,
L_ 248, King's Lynn, Norfolk.

OWECT KOO
(] THE MAX £RES.

]
Hae

14
.A"

10/- DEPOSIT

190, Bishopsgate, E.C.2

and 8 monthly paymests of G-
CARRIAGE PAID AND PACEIKG FREE
Specification : Bound]y croalrur ted of wel
seasoped timber, beautifully peliched tich
waftut shade, ebonleed puouldings.

SIZE OVERALL : Relght, 3it. 3in.
J1ft.5in. Depth, 1{l 4im

Allowing ample room for pek-up turstalies,
LY ret baseboards ap to 181n. by 14 Ip. aud Toin
M panel, rpeaker and  acceasorteos.  Hongrd
motor board. 8END FUR LESPLET

== wW. S. WILKIN

2 NELSOR MEWS - SOUTBEND - ESSEX

‘Phone : Bouthend 4330 Gueruery Degot
CASH PRICE 42/- 7, Bondage

FIT THIS
ELECTRIC
CLOCK

7O YOUR SET!
NG MAINS NEEDED !
KEEPS CORRECT TibiEi!
HO WINDING !

12 months, or <fn

Wilth,

lastin

Works off small battery
be plugged mto G.B. battery w thout affecling recop-

Fits into hels
thick.

26

COMPLETE WiTH BAI TERY
T TTY

POSTAGE ©0

7 DAYS’ FREE APPROVAL'!

H.T. ELIMINATORS AND
TRICKLE CHARGERS.

BRITISH THROUGHOUY, 2 YEARS' GUARANTEE.
A.C. models incorporate Westinghouse metal rectifier
and a special power supply for illuminating toping
dials, Trickle charger 1Js. Qd. extra.

Catalogue free from actual maoufacturers:
Y Y.M.C. RADIO COMPARY,
T 164, Holmieigh Road,

15,_ ) LONDORN, N.18.
; No Trade Discounts,

Gaes practically no current.
33in. dia. in any panet up to o,
fx—no mscrews required, only
iin. from fromt of pancl to bark
of vase. Bwiss movement, Hands
aet from front. Nickel - platad
bezel,  Useful addition to auy

seb.

RIVERSIDE MFG. Co., Ltd.,
Dept. 21, Orisp Road,
Hammoersmith, W.8.
Telephone : Iiverside 6393,

tion.
Easy tu

&.C.

50/-

3
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PRACTICAL - WIRELESS

X to men who
_want careers

Inithe slgn Ianguuge

The I.C.S. Radio Courses cover every phase
of radic work, irom the requirements of the
vouth who wishes to make wireless engincering
his carcer to the man who wants to construct
and maintain a broadcasting set for his home.

The Radio industry is progressing with
amazing rapidity. Ounly by knowing thoroughly
the basic principles can pace be kept with it.
Our instruction includes American broadcasting
as well as British wireless practice. It is a
medern education, covering every department
of the industry.

OUR COURSES

Included in the I1.C.S. range are Courses
dealing with the Installing of radio sets and,
in particular, with their Servicing, which to-dayv
intimately concerns every wireless dealer and
his employees. The Operating Course is vital
to mastery of operating and transmitting.

There is™ also a Course for the Wireless
Salesman, This, in addition to inculcating the
‘art of salesmmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.

We will be pleased to send you detdils of
any or all of these subjects.  Just fill in, and
post the coupon, or write in anyv cother way,
stating which branch of Wireless interests you
—the information you require will be forwarded
at once.

International Correspondence Schools, Lid.,
Dept. 94, Internationa! Buildings,
Kingsway, London, W.C.2.
Without cost, or obligation, please send me full

information about the Courses I have inarked X
COMPLETE RARIO
RADIO SERVICING
RADIO EQUIPMENT
RADIO SERVICING AND SALESMANSHIP
WIRELESS ENGINEERING
WIRELESS GPERATORS

ngx@n@n@uign

I89@AR5060 000 00000000000000000000 vee AGler.isiaa

Address

Ve BB O B e es vt 4 s 60 s NS At b0 0 8 s weP tok 08 44 4 8 be

1.—A.V.0.

THESE letters stand for "Automatic -}
Volume Control, a term which is .
being increasingly used in connection

with modern receivers. The term is
not strictly correct as the arrangement
only comes into effect at. certain pre-
arranged conditions. 1In general, the
arrangement is carried out by utilising
the signal voltages passed on by the
detector to vary the bias on the H.F.
valves. Itis well known that a current”
passing throngh a vesistance results
in a voltage drop across that resistance,
and, therefore, we may arrange a
signal of a certain value to pass though
a resistance of a certain value so as to
provide a biassing voltage on a variable-
mu H.F. valve. Any reduction -of
signal strength passed throngh this
resistance will reduce the bias on the
H.F. valve and so increase the magni-
fication of that stage, resulting in a
louder signal being passed to the
detector. Conversely, an increased
signal will pass morc bias to the valve,
and so reduce its sensitivity. Modifica-
tions of this broad principle are
introduced by utilising special diode
‘valves for biassing purposes, and also
by arranging that the controlling
effect of the H.F. stages does not oper-
ate until a certain signal intensity is
rcached. In this condition it s
known as Delaved Automatic Volume
Control.

New Times Sales Class B Speaker Unit

The illustration shows a néat Class B
unit and loud-speaker, alrcady mountec
on a baffle for inclusion in any type of
cabinet.  The loud-speaker is of the
permanent magnet type, with mateching
transformer fitted to the substantial metal
chassis, and this is, in tumn, coupled to an

New Times Sales Class B
Speaker Unit.

efficient Class B output choke. A tone-
control condenser is fitted across the
primary sections, to eliminate some of the
higher frequencies. and so give a slightly
richér.effect to music. The values chosen
appear very. suifable and certainly avoid
the rather hlgh pitched tone \\hleh is

i
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generally noticeable with Class B working.
The three transformers are all at angles
with one another to avoid interaction. A
multi-way cord is fitted to the unit, and
this is provided at its end with a combined
valve-holderand plug which fits into the out-
put valve of an existing receiver, The pres-
ent output valve is then plugged into the

‘top of the adaptor and so connects the unit

in cireuit with the batteries, ete. .On test
results were very good indeed, full volume
being obtained, and no alteratlons having
to be made to the set with which it is used
It is marketed by New Times Sales, 506,
Ludgate Hill, E.C.4, at 59s. 6d. with valve.

A Problem Solved

OES the A.C.-D.C. Universal receiver
appeal to you ? Perhaps vou w ould
like to build this receiver, or one

of the other interesting deswns which
have been published in these pages, but
are prevented from taking advantage of
the improved resnlts which are obtained
from these modern receivers because you
already have a receiver which is giving good
results, and yoit do not feel like scrapping
it. There is, however, no need to go on
using your present sct and envy the man
who can bnild an up-to-the-minute receiver,
as your. position has been considered
and your requirements met by Partex
Radio, Vulean House, 56, Ludgate Hill,
E.C.4. This firm speuahses in the "part
exchange of existing apparatus in order
that new receivers, ov sets of parts for
receivers, may be obtained. It should be
unnecessary for us 1o point out the immense
advantages which may be obtained by the
scheme. No doubt many readers have
already attempted to disposc of an old
set to a friend, or perhaps have advertised
it in a local paper, but without success.
All these difficulties are removed when you
can go to a firm and state that you desire
the parts for such—and-sucl‘L a receiver.
and that you have a receiver, in good worls-
ing condition, w hlch you wish “to disposc
of. A rea 11y good allowance is then made
for the old set, and vou arce able to obtain
the parts for the new receiver without any
further trouble.

We would urge all our readers who ave
desirous of taking advantagce of this scheme
to write \\1thout delay to Partex Radio
at the above address for full details

BATTERY DOUBLE-DIODE ’
Ub‘.]\ of battery rcccivers will he interesfed to

learn that a double-diode will shortly be availalle
for therr. This is & Muzda product. and full details
aund reports will be given when avaitable.

STAND-OFF INSULATOR

ROM  essrs, Ward and Gold-tone comes the
anncwnceent of  a  ueat stand-<off insulator
listed at 04, This will fnd many uses in short-wave
receivers. as wel as for arranging an aerial or earth

wire in the experinental works hop.

HEAVY DUTY H.F. CHOKE

AN ingenious H.T. choke, especially Mlesigned for
maing use, bas beep received from Mes Ward

and CGoldstone, Priced at 7< 6d.. this is a most sub-

stantinl component rated to carry the fill mains

voltage in D.C. sets, with a minimum voltage drop.

Tall details to be given later,
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THE MANCHESTER RADIOC
EXHIBITION

(Continued from page 167)

Tast year. One of these is the latest “ Nicore ™ iron-core
tuning coil, another is the * Nicore >’ ILF. choke, whilst
a neat and extremely compact automatic volume
control unit will appeal to a great many visitors.
Besides the components there are some )\'oxxkierflllly
up-to-date receivers. chief aiong which is the four-
valve mains superhet. Another well-designed set 15
the five-valve superhet radiogram which has automatic
volume control as well as many otlher modern features.

STAND No. 74, Main Hall
VINGE’S DRY BATTERIES, LTD. Garford Works,
Garford Street, E.14 - .
“Y JON’ high-tension batteries are the main
—  featurcs on this stand and they are shown In
zreat variety. These are low in price and are'clanned
to have a longer life than most batteries. An interest-
ing point is that the tapping sockets are srranged on
the side of the batteries instead of on top, and by
this means the variation of voltage is simp}xﬁed.
There are also other dry batteries of various types
and the visitor can see them being made by means
of up-to-date machinery which has Dbeen specially
installed on the stand.

STAND No. 63, Main Hall
WESTINGHOUSE BRAKE & SAXBY SIGNAL CO.

LTD., 82, York Road, King's Cross, London, N.1

ALTH()UGH the fall ranze of Westinghouse metal

rectifiers are exhibited the new Westinghouse
superheterodyne kit set will probably claim most of
vour attention herc. The complete set is on view on
a revolving turntable so that it can be examined with
case. It has many novel featurcs and employs
automatic volume control which is provided hy micans
of a ““ Westector.”” Broadsheets giving full construc-
tional details are available and are Leing obtained in
great numbers by home-constructors.

Two entirely new metai rectifiers are being shown.
One of these is the type H.T.12, which gives an
output of 200 volts at 30 milliamps and is to suj ersede
the older M.T.6 and H.T.7; it costs 17s. €d. The
<ccond is the type H.T.13, which has been specially
designed for Class B and ().P.P. use; it is the same
price as the H,T.12.

STAND No. 101, Gallery
WHARFEDALE WORKS, LTD., 62,
Bradtord
THIS firm has only recently beewr formed, but they
are showing some extremely good permanent-
magnet moving-coil speakers. These are reasynabiy
vriced and are worthy of careful examination.

Leeds Road,

STAND No. 62, Main Hall
WHITELEY ELECTRICAL RADIO GO., LTD., Victoria
Street, Mansfield
THE famous W.B. moving-coil speakers are shown
here, and the new ** Microlode’ types are
proving cxtremely popular. These latter are provided
with a multi-ratio transformer and two selector
switches. - By moving the switch arms any ratio can
be obtained to match either ordirary triode, pentode,
Class B or Q.P.P. output stages. The Jargest
“ Microlode " is the type “* P.ML1.A.” which is priced
at £6; the “ P.M.2A.” comes next at £3 19s. 6d.;
the next is the “ P.ALLA” (of which fifty were recently
given away in the PracTicAL WIRELESS competition)
and costs £2 2s.. whils{ the * haby ” in the range is
the type ** P.M.6A" at £1 125, 6.
Any of the W.B. speakers can be ohtained fitted in
beautiful cabinets of excellent acoustic design.,

STAND No. 51, Main Hall
WINGROVE & ROGERS, LTD., Pelar Works, Old
Swan, Liverpool
MANY new types of “ Polar  condensers are to be
‘% seen lhere, notable among which is the * Star
Minor.” Tt is made in either "*single’” or multi-
ganged type and may be obtained with one of three
alternative drives. The latter, which may be bought
separately if desired, are of the latest full-vision type,
and have straight, curved and semi-circular scales
{esyz)%ctwely. All three are the same price, namely,
7s.

Other new lines include short-wave condensers of
very low-loss type.

STAND No. 84a, Gallery
WII“II%HT & WEAIRE, L.TD., 740, High Road, London,
THE coils, chokes, switches, potentiometers, cte.,
which have been made by Messrs. Wright &
‘Weaire and sold under the trade name of *“ Wearite
during the past several years, require no introduction
to our readers. The latest products of this progressive
firm include a range of ““ Nucleon”’ tuning coils and
H_.F. chokes ; these are, of course, iron-cored component s
of the latest type.

Also on this stand there are a number of really good
Class B components and mains transformers. Al
of them are distinctly well made and of handsome
appearance. - . .
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UDY ECONOMY, |
A SIMPLE H.T. ELIMINATCR

The diagram shows a simple, Sx_lfe
and ecffective FLT. unit for D.C. mains
1507250v.
the H.T. hum-free for sets using up to
three valves. The “Fuseplug” rules out
accidental short-circuits. ]
resistances shown for voltage dropping
are suitable for 2007250v;
voltage mains reduce accordingly. A
cover should be provided and the earth
wire of set connected to L. terminal.

BULGIN COMPONENTS ILLUSTRATED
LF 16 20H. AT 20 M.A. L.F. CHOKE 7/6

Smoothing is adequate, and

R1 and R2

for lower

P25 FUSE PLUG & FUSES 2/0
SC 20 2MFD. CONDENSERS cach 3/4
SC 40 4MFD. W .. 50
Send for Catalogue No, 153 N, Un-lose 2 Jh-tage,

ULGIN & CO, LTD,, ABBEY ROAB},'
iondop Showrooms : 9. 10, 11, Carsitor §t., Chancery Lane, E.C.4. Telephone -

BARKING, ESSEX.
ong > Urangrivood 3268 & 1.

Radio-Gram
£5 CABINET for 65,‘
SEVEN DAYS' FREE TRIAL
(OR 10/- MONTHLY)
Polished Oak! and Piano built !
The acoustic Tone brings a fine
thrill. Makers to Radio-Press,
B.B.C., 3000 clientele,
MODELS FROM 35/- to £15.
Photographs and List FREE.
PICKETTS Piano-Tone

Cabinets,
(R.P.), Albion Road,

sewp 1o FOYLES|
FOR BOOKS'!

New ond second-band books ou Wireless and all olner
subjects. Cver two million volumes in stock. Catalogues
jrce on menticning vour inferests.
118-125, CHARING CROSS RD., LONDONR, w.c.2
Telerhone : Gerrard 5660 (7 lines).

£6-15-0 &

2 The
for the

« Modern Set”

A PRACTICAL HOME-STUDY COURSE IN
RADIO

leads to a recognised Certificate of Proficiency and
“CAMR.TIC’ We gunarantee suceess-and give recoms-
mendations. Send P.C, for particulars and Free Specimen
lesson.—Radio Training Institute of Gr. Brit.,
85, New Oxford Street, London, W.C.1.

SPEAKERS AND MOVING COILS REPAIRED

(Blue Spot a Speciality, 5/-.)
Transformers 4/-, all repairs magnetised free. Elimin-
ator Repairs qnoted for, 24 Hours Service, Discount
for Trade. Clerkenwell 9089,
E. C. MASON, 44, EAST ROAD, LONDON, N.1.

SERADEX
P.M.2 LOUDSPEAKER.

“ Practical Wireless,” 23.9.33, says:

“Magnet is particularly large—
Reproduction was forward and
brilliant — without any noticeable

resonances or dips—Very good value
for money.”

Price complete with
transformer, 31s. 6d.
Order from your dealer or direct,
mentioning dealer’s name and address.
Delivery ex stock from manufacturers.

TREVOR PEPPER,

575d, MOSELEY ROAD, BIRMINGHAM, i2

three ratio

e

. mma e
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Filament CircuitinD. C. Mains Sefs

(Concluded. from Page 88, September 30th Issue)

ONSEQUENTLY, the correct value in

this case for the mains-resistance is

2.000 ohms. The next poing requiring
explanation is the nccessity for the two
“shunt ™ resistances which are shown in
Fig. 3. connected dircctly across the fila-
ments of the first two valves. ~ It will be ap-
preciated that as the anode current of the
last valve passes down the filament lead it
must algo pass through the filaments of the
other two valves, unless we provide for it
an alternative path. The shunt resistances
are this alternative path, allowing the
anode eurrent to pass round the circuit,
but net through the two valve filaments.

' Providing for Grid-bias

Grid-bias must, of course, be provided
for, and fortunately this is a simple matter
as the voltage-drop across any ohmic
resistance in the negative side of the
filament circuit can be utilized for the
purpdse. As has already been pointed
out, the resistance of -the filaments causes
a potential difference of 4 volts between
points A and B in Fig. 3, and, therefore,
if the grid return lead is taken to point
A, the grid of the output valve will auto-
matically be 4 volts negative in respect
to the filament—in other words, 4 volts
bias is being applied to the last wvalve.
As the valve will in all

T
|
]
1

probability require more
than 4 wvolts, a further
small resistance can be
connected in the negative
lead, which will give the
necessary further voltage-

drop and consequently
L1 more bias, or alter-

natively, asthe negative

L3, :
il
N

HFCHOKES .

As  the  first  two
valves are of the
2-volt type, it will be
clear that a potential
difference  of 4 volts

R2.

as.

will exist between

Q.
»
MV =4

NYYYVVY

2, QOO0

S
——O—

points €A and B, and _L
assuming the ‘anode
carrent of the last
valve:to be 20 milli- —
amps. the value of the shunt resistance is
arrived at by dividing the voltage difference
Ly the current, thus :— =5 = 200 ohms.

A further point to be borne in mind
ig that the filament of various valves
of the same type, even though the average
rating will be 20 ohms (in the case of the
2v .1 amp type) may, individually, vary
quite considerably, and may be anything
between 18 and 22 ohms. Consequently,
if a valve has to be replaced for any reason,
a voltcter should be connected across
the filament terminals to ensure that it
will actually be running at two volts.
Obviously, if the filament resistance of
the replacement valve is less than that
of the original valve, the total resistance
in circuit will be somewhat less, greater
current will be permitted to flow, and the
valve may be over-run, causing it to lose
cmission much more quickly than it nor-
mally would. On the other hand, if the
new valve has greater resistance, then
less cuwrrent will flow, and the valve will
be slightly wnder-run, causing perhaps
distortion and gencrally unsatisfactory
results. Furthermore, it will be appreciated
that any fluctuation in the mains voltage
will cause a similar fluctuation in the
voltages applied to the filaments, which
are not, of course, designed to withstand
any such fluctuations, and in order to
avoid premature detcrioration due to
this cause a special regulator lamp can
be connected in series with the mains
resistance, which will take care of a con-
siderable mains-voltage fluctuation per-
mitting only the correct. voltage to enter
into the filament cirenits .

c.e.

Fig. 4.—A circuit using Indirectly-feated D.C. Mains Valves.

‘

choke posscsses resistance, a portion of the
choke winding can be tapped off and used
for obtaining further bias as shown in
Fig. 3.

Now indirectly-heated D.C. valves differ
from the battery valve, in that whereas
in the latter the filament is also the cathode,
in the former the cathode iz a separate
element which encloses a separate heaving
element called the ‘ heater.” When the
heater is connected to an irregular supply
it becomes hot, and transmits its heat
to the cathode, causing it to emit electrons
in a steady strcam. Obviously, if the
heater—fed from an irmregular supply—
were itself allowed to emit, the electron
stream would fluctuate in sympathy with
the fluctuation of “the supply current,
thus causing counsiderable hum. As this
type of valve is designed for an irregular
filament heating current, there is obviously
no point in smoothing this supply, and
therefore the
smoothing chokes
are connected in
the H.T. circuit

1 " § only, and not in
/J - —_
‘k:) )
= Z
x> y\
> i T
x>
\\ :
h ]
L}
;

Fig.5~Automatic Biasisobtained by a resistance
and condenser in the cathode lead..

October 7th, 1933

the L.T. circuit as in the case of battery
valves. This difference is apparent from
Fig. 4, which shows the skeleton circuit

_of a three-valve sct using indirectly-heated

valves. The heater circuit is connected
directly to the mains (through H.F.

chokes perhaps, as will be explained later),
but a breakdown resistance must still
be wsed, its wvalue depending. of course,
on the characteristics of the valves used.

Sereening the Deteetor Stage

As the current in the heater circuit
is unsmoothed D.C., stray couplings are
likely to be present, the results being
particilarly unpleasant in view of the fact
that the H.F. ripple found on D.C. mains
is usually at a much higher frequency
than that found on A.C. mains. The
detcctor stage is always the most trouble-
some in this respect, but the difficulty
can be minimized either by wiring the
heaters in such a manner that the detector
valve is last in the negative end of the chain,
ot if this is not practicable, a 2 mfd. con-
denser can be comnected, with entirely
satisfactory results, between the detector
heater and the ncgative or earth line as
shown in Fig. 4. The detector stage
is also particularly prone to hum pick-
up, ete., and it is usually advisable to
carry out the wiring of this stage in
“screened” wire, or, in exceptional cases,
it might even be found necessary to enclose
the cntire detector stage, with its associated
components, in a separate screening-box,
earthed, of course.

Another difficulty frequently encounterced
in such a set is the presence of H.F. currents
superimposed on the mains which, if
allowed to get into the recciver. may cause
reduced selectivity, modulation hum. cte.
The smoothing chokes are, of course,
designed to deal with low frequencies and.
consequently, they do not offer much
opposition to thesc unwanted currents.
and the only satisfactory method of
keeping these out of the set is to use a
special high-frequency choke in cach maing
lead before the L.F. smoothing chokes, as
shown in Fig. 4. Aun carth wire connccted
between two 1 mfd. condensers shunted
in series across the mains may be advan-
tageous, but this depends entirely upon
local conditions, and can only be deter-
nmined by experiment. 1In fact, no definite
rule can be laid down regarding earthing
a D.C. set, as in some instances the earth
connection tapped on to the mid-point of
the two condensers may be better than the
ordinary earth connection through a
condenser to the negative side of the
set, or in some instances, the sct will
operate much better with no connection
to earth at allt It will be appreciated
that one side of the mains is already
carthed by the supply-company, but even
if the negative main is not earthed, a very
large capacity exists between this main and
earth, which is effectively in parallel with
the smoothing choke, rendering the use of
a local earth unneccessary. If an earth
wire to the negative side of the set is used,
it must be remembered that this side of
the set is in direct connection with the
supply main and, consequently, it is
essential to isolate the mains from carth by
utilizing a fixed condenser as shown in
Fig. 4. Reverting for a moment to the
matter of keeping out H.F. currents, it
may be mentioned that this subject
assumes particular importance in the casc
of a superheterodyne sct. H.F. currents
in such a circuit may be responsible for
introducing whistles throughout the tuuing

(Continued on opposite page) :
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FILAMENT CIRCUIT IN D.C. MAINS
SETS

(Continued from previous page)

range, these whistles being of a nature
such as would render the set almost entirely
nseless.

Ag in A.C. design, automatic grid-bias
can be arranged for by connecting resist-
ances in the eathode leads as shown in
Fig. 5. As the anode current of the valve
must pass through any resigtance in its
cathode lead, voltage is developed across
the resistance and a difference in potential
exists between each end of it. Therefore,.
by taking the grid-return lead to the bottom
end of the cathode resistance, the grid
is automatically negative in respect to the
cathode to the extent of the voltage
dropped across the resistance. A small
condenser—usually 1 mfd.—should in

cach case be shunted across the cathode |

resistance in order to provide a low-
impedance path to earth for any unwanted
H.F. or L.F. currents which may be
present in the circuit. The formula for
caleulating cathode resistance values is:
Cirid-bias voltage required

o % 1,000.
anode current in milliamps ;
the casc of a valve requiring lO'volts bias
with an anode current of 15 milliamps, the
formula becomes :
10 x 1,000
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Universal Valve for A.C. or D.C. Mains
The third type of valve, namely, the
“ ynnjversal ¥ Ostar Ganz valve, is a form
of indirectly-heated valve, the heater of
which is designed to work directly from
any supply, whether A.C. or D.C., without
the. necessity of a mains-transformer or a.
voltage breakdown resistance, thus per-
mitting the construction of a receiver

Resistance = — 666 ohms.

which will operate from either D.C. or.

A.C. mains without alteration or adjust-
ment. Such a receiver ig, of ‘course, an
attractive proposition to a constructor
who, although now on D.C., shortly expects
to be changed over to A.C., but it is not
essential to use the special universal valve
—ordinary indirectly heated D.C. valves can
he used. The only unconventional point
is the rectification of the supply for anode
current when the set is connected to
A.C. mains. This is, however, quite a
simple matter if it is borne in mind that a
metal rectifier offers very low resistance to
current passing one way, and, consequently
very little voltage drop will occur through
this component with direct current passing
through it. Under these conditions, the
rectifier is naturally only an *“ ornament,”
but in any cvent, it does not prevent the
passage of D.C. and does not reditce, to any
appreciable extent, the voltage available for
the anode circuits. When the set is con-
nected to A.C., however, the rectifier
comesintoits own and converts the alternat-
ing current to a pulsating unidirectional,
cwrrent which, nfter smoothing, is suitable
for the anodes of the valves. It will be
appreciated that in such a circuit the
smoothing must be exceptionally com-
prehensive, partly due to the fact that
only half-wave rectification is employed.
It is necessary to point out that a *“ uni-
versal” receiver of this type does not
comply with the various electrical regula-
tions when connected to A.C. mains, as
in the absence of the usual mains-trans-
former the set i8, of course, connected
directly to the mains. This can be overcome
quite simply by interposing a I1:1 trans-
former between the set and mains, removing
it, of course, when using the set on D.C.

In ||
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First with Esy Terms

Buy your Radio this New Way and complete satisfaction is guaranteed. Any Item
the pages of  Practical Wireless’’ can be obtained on equally attractive terms.

require in Radio, do not hesitate to forward us details at ence, and we s|
the goods for a FULL SEVEN DAYS’ TRIAL for a smiall deposit.

Seven times the

power from this

ready assembled
anit.

SEND FOR IT ON 7 DAYS’ TRIAL

Send 5/- for 7
Days’ Trial. If
satisfied, pay
balance in 11
monthly pay-
ments of 6/- (Cash
in 7 days) 63/-,
Carriage Paid,

This completely assembled
Unit with Class “B” Valve
enables you to convert your
present battery set to Class
“ B’ immediately. Increases
power seven times with very
little difference in present
H.T. Consumption. _ Con~
vected in a few seconds.

PETO-SCOTT

PERMANENT MAGNET
MOVING-COIL SPEAKER.

171

Established 1924

dvertised in
Whatever you
1 be pleased to send yvou
Send for quotation NOW.

SEND FOR IT ON 7 DAYS’ TRIAL

Converts your present Bat~
tery Set to Class “B " Am~
plification. Complete with all
components, including drivex
transformer, .Class “B”’
output choke, W.B. 7-pin
valve holder, B.V.A. valve,
wire and screws, etc. Full- Cash or C.0.D.
sized Blueprint, .assembly Carriage Paid,
instructions and diagrams. |

BLUE SPOT

29 P.M. MOVING-COIL;
SPEAKER.

Send only 5/~ for
7 Days’ Trial, If
approved, balance
in 7 monthly pay-
ments of 5/6 (Cash

SEND FOR iT ON 7 DAYS’ TRIAL

¢ Its performance is supe-
rior fo several I have tried
at prices from 52/6 to 67/6,”
writes a satfisfied customer,
‘With heavy Cobalt Magnet,
moulded diaphragm and
tapped input transformer
for Power or Pentodé.

Send only 2/6 for 7 Days’
Trial. If approved, pay
Jurther 2/8 at end of trial,
Balance in 2 monthly pay-
ments of 5/9 or (Cash in
7 days) 15/, Carriage Paid.

Enormous output
from your present
battery set.

SEND FOR IT ON 7 DAYS’ TRIAL

A complete Class “B”’ Ama«
plifying Unit complete with
Valve is incorporated into a
matched Permanent
Magnet Moving~Coil Speaker
to give enormous output
equal to the best mains set.
Simply connect the complete
assembly direct to vour
present battery-operated set.

Send only 5/- for
7 Days’® Trial. If
approved, bal-
ance payable in
11 monthly pay-
ments of 6/9
(or cash in 7
days) £3 11 0,
Carriage Paid.

GARRARD MODEL 202A. 12-in, Turntable, with

Electric Motor for A.C. Mains. Cash or C.O.D. 1 To NEW {
Carriage Paid. £2/10/0. 6/- ! 56 Ludgatzlll-vll‘ﬁsL S%LESE Go. H
Balance in 8 monthly payments of §/=. order i ’ ifl; Londomn, E.C.4 [
B.T.H. MINOR PICK-UP AND TONE ARM. Filh 2 , Telephone : Central 2716.
Cash or C.O.D.  Carriage Paid, £1/1/0. 4,6 1 Dear Sirs, Please send Me..vuuvvveneroniensnn.s k
Batance in 4 monthly payments of £/6. order = for which T enclose Deposit of.................. [
ATLAS G.A.25 for A.C. Mains, Class “ B” and  with } NAME i
DD iom Tapniness om0 5000, 320, 6, PONAME L L
150, 25 m.a. Cash or C.0.D. Carriage Paid, m 3 ADDRESS ... .l 1
£2/19/G._ . order 1 - . B Pr.W. 7/10/33. ¢
Balance in 18 monthly payments of 6/-. Y e o Qs

) T e e AV MCLS S S SN e

" A very popular Permanent-
Magnet Moving-coil Speaker
suitable for operation from
Power or Pentode output.
Very sensitive and capable

. of handling large inpufs
without stress,

Send only 2{6 jor 7 Days’ -
Prial, If approved, pay
Sfurther 2{G al once. Balance
payable in 6 wmonthly instal-
wments of 33, (Cash in T

days)y 82/8, Carriage Piid

Astonishingly sensi-
tive, Handies 5
watts undistorted.

SEND FOR IT ON 7 DAYS’ TRIAL

Perfect matching between
Set and Speakeris afforded
by the Switched Controlled
Matched Variable Radio In~
| put Transformer fitted to
| this W.B, PM.4A Moving~ payments of 53
Coil Speaker. " Every type (Cash in 7 days)
of output can be matched, 42/-, Carriage
}‘nch,.l,dmg the Q.P.P., Class Paid. @
B’ and Pentode:

Send 5/- for 7
Days’ Trvial, If
approved, bal-
arnice in 8 monthly

)--—m--—:—-—---——_————--—:——m ——

in 7 days) 37[6 |

P



E. J. HERAUD’S

. T A P - TP = 3
BRING YOU THE BEST IN RADIO
The dependable Mail Order House of E, J.

HERAUD, Ltd., offers famous Radio acces-
sories on straightforward easy terms. Any

of the following goods (excepting the * Class
B’ Kit of Components) may be had on 7 days’
trial, and we Guarantee to Refund your Money
if Goods are returned undamaged. All goods
are sent carefully packed and carriage paid.
Take advantage of our easy monthly terms
to get better radio.

ROLA  “CLASS oL AN,
MOVING-COIL SPEAKER AND

UNIT with Cossor, Mullard or
n.T.H. * Class B valre.
Cash £3 1ls.
Easy Terms: { SEND
5}-down, 5/-nfter OHLY
T days, then 10 =t} /
raonthly. pay- 5/ =
ments of 7/6,

BT PP PP PR TR PP PPN il il 200000000000 4asias e :

! «CLASS B” XIT /OF COMPONENTS to | SEND

: ‘“Practical  Wireless "’ gpecification, with ONLY

: “Class B valve and Blue Print. Cash 35/-

: « 5!- down, balance by 7

: Easy Terms: monthly payments of 5/-, 5/-

R T R P TP PR TR PN TPPRP

BROWN P.M. MOVING-COIL CABI-
NET SPEAKER, a super spruker in
a beautitul Walout ecubinet. List
Price £3 195, 6d. Our Price 39/G.
——— e
SEND
ONLY |

2/6.

Easy Terms:
2{G down, 2/6 after
7 days, then 8
mokthly payments
of 5/~

END
ONLY

|10/-

“BLUE SPOT » Model 45 P.M, MOVING-
COILSPEAKER with Transformer. Cash 43/-,

SEND
ONLY

2/6

. ATLAS ELIMINATOR CA.25, for Mains
“Class B and Q.P.P. four tappings.
: Cuaranteed 12 months. Cash 69/6.

; « 10/- down, balance in B
: EaSyTerms ° monthly payments of 7/-.

Easy Terms:

2{6 down, 5!- after 7
days, then 6 monthiy
payments of 7/6,

‘“BLUE SPOT ** PICK-UP Model 33, with {
! maguet system of 159, Cobalt steel, Cish SEKND
HE ONLY
R « 2/6 down, 2/C after 7
: EaSy Terms : days, then 7 monthiy 2/6
¢ payments of 5/

L T

NEW ORMOND PERMA- SEND
NENT MAGNET MOVING-
COIL SPEAKER with | ONLY

pressed Steel Chussis, Over-
all dia. &in., depth 3}in.
Cash 26/-,

2/6

« 2/ down, 2/G after 7
EaSy Term * days, then 0 monthly
payiments of 5f-.

........ oot .
WATES DISTANCE SWITCH for Battery or
Malns gets (state which). Switches set on
or off from any room. Casb 9/G,

] « 1/- down, balance by 4
EaSy Terms ¢ monthly puxyments of 2/6.
WATES UNIVERSAL METER, DBritish made,
tests resistances ps well as batterics, com-
ponents, ete. Cash 12/6

« 146 down, bal
Easy Terms. n(onthl?'“'[x))nyme;t;;“;: 2/6.

Send Weposit and state requirements clearly.
Satisfaction of Money Back Guaranteed.

_E, J. HERAUD, Ltd. (Dept. P.26), ,
NUMBER ONE, EDMONTON, LONDON, N.18
"Phone: Tottenham 2256, Estab’d 34 Years.

Dranches : 78/82, Fore St., Edmonton ; 77, West

Oreen Iid., Totteaham : 34, St. Jumes St., Wal-
thamstow ; and 139, Heriferd Rd., Enfield Wash.
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SOVEREIGN PERMEABILITY TUNER
TIU_E first permeability tuncr to Le reccived for test
is illustrated below. This comes froia the
Sovereign factory, and is no doubt the forerunncr of
many similar tuners.  As may be seen, it consists of an
cbonite casing to which is fitted a number of terminals
and a slow-motion drive. ‘T'he latter works with a very
small reduction, approximately 9 to 1. The actual
mechanism is simple but very effective, and cinploys
a coarse thread serew running through the eentre of
the assemibly, upoun whieh is niounted a bracket hold ing
two separate windings, Cores of the new powder-iron
are arranged on cither side of this central screw. and
the formers upon which the coils are wound ave a com-
fortable sliding fit over these cores. The result of this
is that the coils travel from a position clear of the cores
to a position where the core is completely inside the
coil. thus giving' a complete variation in inductance
valne.  The sizes of the
windings, cores, ete., have
been chosen in conjunction
with- the pitch of the
thread to produce the
same effeet as we have
been used to experienc-
ing when tuning a coil
throngh the broadeast
band with a .0005 mfd.
tuning condenser, The
spacing ot the prineipal
stations is quite effectlve,
although on our particular
coil a slight cramping was
noticed in one part of the
scale,  For all normal
purposes, however, the
tuner will be found most
effective, and will enable
a very simple tvpe of re-
eeiver to be built up in
view of the fact that no
tuning condenser is re-
quired. The price is 15/-.

The Sovercign
permeability tuner,

WILBURN CONDENSER
A 2 MFD. fixed condenser has heen received from
Messrs. Wilburn aud Co. This is of the type
rated at 1,500 volt D.C. test, finished in the usual
Wilburn pale green enamel. Substantial terminals
are provided for connections, and the top is-enclosed
by a paxolin sheet, although the usual pitch is used
below this to ensure that the condenser will be un-
affected by damp, ete. On measurement. the actual
capacity was found to be 1.92 mfds. which. of conrse,
is very good. The type number is C.B, 7, and the
condenser may be used in any mains equipment where
the pealk voltage is nat likely to be exceeded. The
price is 3/6d.

BRITISH RADIOPHONE 1.F, TRANSFORMERS
THE latest type of Interrucdiate Irequency Trans-

former to be produced hy British Radiophone,
Ltd., is illustrated on this page, Tt iz a very substan-
tially 1aade unit, employing Steatite for insulation
purposes, The primary and sccondary windings are of
the duo-lateral wound type, supported on a central
coluinn of paxolin, The positions are fixed to provide
a suitable bapd-pass effect. A steel base, flpished in
the u~ual battleship grey ecllulose is fitted, and paxolin
strips are attached to each
side of this for connectior
purposes. A separate earth-
iug terminal iz fitted and
makes connection with the
metal hase and scrcening
can, The trimming con-
densers arc fitted at the top.
on the Steatite moulding.
and screw adjustments for
thesetrimmers are aceessible
through holes in the top of
the screening  can, The
transformers have the ap-
pearance of very high efil-
ciency, and although we
have not yet had an oppor-
tunity of testing them in an
actual eireuit, we have no
doubt that they will come
up to the usuat high stan-
dard set Ly British Rudio-
phone products,

o
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The new British Radiophone intermediale frequency Iransformer

WATMEL HYWATT RESISTANCE

NEW type of resistance has been produced by

Messrs. Watmel Wireless, and a samiple has been
received for test. 1t consists of a wire winding over
a tube of heat-resisting material, the completed
resistance Leing coated with an enamel of pleusing
blue-grey. The specimen received was rated at 5,000
ohims, nud on test it was found to be slightly higher
than this figure, the error being well under two per cent.
A test was arranged to ascertain the current-carrying
capacity of the complete
resistance, and it was
found that at 20 ra/\ the
rise In temperature was
just discernible. At 80
n'A  the resistance was
too hot to touch, Lui*no
burn-out took place nor
did  the enaniel flake,
The resistance was then
run  coutinuously for
twenty minntes at 30 m/A.
and althoueh a shight smell
was usiven off the wire
stood up to the strain ad-
mirably, 1t would appear
from these tests that the
resistance is  admirably
suited for incorporation in
eliminators and mains re.
ceivers and will  handle
quite a consideralle
wattage without risk of
breakdown.

NEW W/B SPEAKER

E have already men-
tivned the good
points of the W/B Micro-
Jode Speaker. and we
have mnow reeeived a
smaller cdition of this interesting device, in the
form of a permanent-maguet moving-coil speaker
with matching device fitted to the lLase. The cone
and chassis is of the same size and material as the
Mierolode type P.M.44, but the magmet system is
somewhat smaller. The ordinary U type is
enploved with a central pole, and a small bracket is
Lolted to the magnet to accommodate the special
tapped transformer. Asin the case of the P.AL4A. two
rotating arms are fitted with nine positions, and these
may be turned to provide any one of seventeen different
ratios. For this purpose two biack terminalx are fitted
to the base, under which conditions thie matching may
bo carried out for practically any type of output valve.
Whea. however, push-pull or similur eircuits ave used,
an extra conneetion is made to a red teciinal situated
Letween the two black ones, and the two arms are then
adjusted symmetrically, providing only four ratios.
The speaker was tested on a standard three-valve
receiver and gave very good results.  Speech was clean
and erisp, with no tracc of booniness, and music was of
that forward type now associated with W/B speakers,
Scusitivity was quite high for a speaker of this class,
and the volume from a two-valver was ample, whilst
on a four-valve it was possible to push volime to the
it without any trace of distress. The matching
device was found most efiective.  As this speaker is
only 32s. Gd,, it willno doubt prove immensely popular.
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All letters must be
accompanied by the
name and address
of the sender (not
necessarily for
publication).

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

A Soldering Hint

Str,—1 read your replies to querics each
week, and find them not only cxhaustive
and accurate, but written in an interesting
manner.

But this week I noticed a reply which I
think could be made a little ‘more helpful
to the rcader (T. G., East Twickenlhiam),
who, ke myself, two months ago could
not make a soldered joint. However, I
read various instructions for soldering, but,
very, very seldom could I manage tQ get the
solder to run evenly. However, one even-
ing I resolved to find out my difficulty. "I
was soldering various parts for cxperiment

-and I discovered the answer to my.problem.
T soon found that the solder would only
melt where the iron was properly *° tinned,”
and I noticed that a small ““ biob” of
solder adhered on this part. If this
* blob ”” is carefully applied to the part to
Iz soldered, a mncat job will result.—
H. Rarcruirre (Manchester). .

Class B Eliminator _

Siz,—I have taken your weekly book
since its introduction, and I think it good
value for a modest threepence. Some
months ago you promised us a H.T.
Lliminator using a neon tube, I am still
waiting to see that, but I have been using
one with the greatest of success for three
months now, and find it is the only method
in which either Q.P.P. or Class B will work

AN
8ic O HTAT
oc C HT+2
RS <) 3 2MD
‘8}?«?; l T —O HT+5G
B.1O . ZH;D.]
[~ & T —O HT-
lIzT’.;D e
Cirveuit diagram of Mr. E. C. Hobday's.
climinator.

properly, dry batteries proving unsatis-
factory. The accompanying diagram shows
the circuit. All materials are Ferranti,
with the exception of the neon tube, which
is a Cossor. There is absolutely no hum
on my mains, which are very dirty and
difficult.

What I should like to see in PracTICAL
WIRELESS is a battery-operated sct with
an Igranipak or similar unit with two vari-
able-mu detector and Class B output with
AV.C. and tone control. I believe this
could be done, and I for one would welcome
any  attempts made in that divection.

- Wishing you the best of success.—Ipcan
C. HoBpay (East Finchley).

The f‘nry Four. .. )

Str,—I have built your ¥ury Four, and
it’s the Jigg set I have et constructed.
Mr. Camm is to be congratulated as the

o

&

Tditor of Pracricir. WIRELEsS, and the
Wireless Constructor’s Encyclopedia, and
I extend to him and his staff the best of
good wishes. Hoping the new superhet,
the Premier Super, is as good as the Fury
Four—H. Wicrisams (Llanelly).

Epoch Radio—a Correction

Smr,—We have seen your intcresting
article in reference to our speakers in the
edition of September 30th, "and highly
appreciate same. I would like a little
correction to be made lieré, however. In
the sccond column you state, ° Messrs.
Epoch were pioneers of permanent magnet
moving coil speakers and produced the
first efficient instrument of this kind in
Great Britain (some cight or nine years
ago, by the way).” The period you
mention is only corrcet so far as develop-
ment research 1s concerned, the first of our
efficient instruments that we actually put
on the market dates back only about six
years ago.~—Eroc Rap10 MANUFACTURING
Co., LTp. -

CUT THIS OUT EACH WEEK

DO YOUKNOW?

—THAT the super-regenerative receiver is one
of the best arrangements for short-wave work.
—THAT if removal of the earth connection
does not impair results it proves that the
earthing system is inefficient.

—THAT signals should cease entirely when the
coupling components between band-pass tuners
are short-circuited. :
—-THAT if signals are still received when these ¢
components are shorted it proves the existence
of stray couplings.

—THAT the latest type of intermediate
frequency transformer ~employs a special
coupling condenser between the two coils.
—THAT home-made screens should not be
fitted to chokes, tuning coils, etc., unless the
effect of these screens is fully appreciated.
—THAT a burnt-out L.F. transformer may be
put to many uses in experimental apparatus.
__THAT the valve-makers’ recommendations -
should be strictly adhered to when choosing the
smoothing condenser for a mains unit employing

a full-wave rectifying valve,

R Y
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NOTICE.

The Editor will be pleased to consider articles of @
practical noture suitable for publication in PRACTICAL
WIRELESS. Such articles should be written on one gide
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, every effort will be
nade to return them if a stamped addressed envelope
is enclosed. - All correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,
ﬁ;zoc. ;Veu;ne.s, Ltd., 8-11, Southainpton Street, Strand,

Owing to the rapid progress in the design of wircless
apparelus and to our effortsto keep our readers in touch
wilh the latest developments, we give no warranty that
apparains deseribed in ovr columns is not the subject of

L etlers patent.
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The very Jatest Radio sets, loudspeakers
ani kifs supplied on the lowest monthly

terms.  Strict privacy. Prompt delivery.

All carriage paid. Pricelist free.

FERRANTI CLASS B

SPEAKER AMPLIFIER

This component when connected to any bat-
tery set greatly improves quality and increas-
es the undistorted volume up to approx. 7
times without increasing H.T. consumption.
Moving-coll unit ‘with valve. Cash price £4-4-0,
or §f- with order and 11 monthly payments of 8.

4
<
<
<
<
<
|
‘
4
ilew BLUE SPOT 99 PM URIT Cosh WWith Monthly 1
with transtoriner, (The finest  prica order ) amnenls
perm.-magnet unit available.) 69/8  5;- 1l ef5/8 4
New LISSEN SEYSCRATER 4
<
4
d
:

ALL-WAVE 4 EIT, with

valves .. oa L. 112/6  10/- 31 of 10/3
As abcve, but with cabimet 128/- 1146 11 0i 119
New BLUE SPOT "9 PM

with trapsionmer e . 3246 5- ¢ oof &/~
New  W.B,  MICROLODE °

PM4A  URIT with tians-

former and  special matehs

ing suwiteh o o e A= Bf1 S of 51
Mew ATLAS MODEL  CA2D

H.T, ELIMINATOR, output )

25 withampa... oo .. 39/ 5f~ 11 9f 5/0
FULILER BLCCE H.T,

ACCUMULATOR 123 .
volte., (3,000 m.a) .. P £ TE / B § SR ey
Interesting descriptive leaflels of any of the
above  free. To avoid delay will custoniiss
Findly send first payment with order.
‘Phons:
National 1277,

VYV VYV T Y YV PV VPV VOV VPV oVYwY

Estd. 1925

NDON.

—EASY PAYMENTS—

(%3 LR . 7
There’s no place like HOLMES.
The first firtn to supply Wireless parts on easy
yayments. Nine years advertiser in Wireless
Press, Thonsands of satisfied customers,

EPOCH SPEAKERS

= Aonthiy Pay-

’ Deposit.,  mants,
SUPER DWARP .. .. 23/6 4/4 50f 42
2001 Cantwry PR 35/- 4/10 7 ot 4510
1lin. SUPLER ® 45/~ 4/11 9 of 4,11
B5.1.M, e v e B4/ T7/8 11 017.8
Lisern Skyscraper 4 .. 112/6 10/- 11 of 103
1Y EN ‘325 Suar Kit 38/6 5/5 70155
EXTDE H.T. Accum,,

L0V, i e e 60/)- 6/ 9 of 6.8
PLUE 3POT, 29PM, ... 32/6 4/5 70t 4,5
ATLAS ELIMINATOR,

No, CA25 59/6 5/- 11 of 5/-
B.T.1. Pick-up .. .. 25/~ 4/ 50f{48

Parts for any Kit Sct. Any make of Spraker,

Wew Goods Obtained for Every Order.
Send us & list of the parts you require and the pay-
ments that will suit your convenience, and wo will
send you a definite quotation,  Anything Wireless,

H. W. HOLMES, 29, FOLEY STREET,
Great Portland Street, London, W.1.

'Phone : Museum 1414,

HOW TO HALVE YOUR H.T. BILL

Many thousands of listeners in all parts of the coun~
try bave banished the bugbear of costly H.T. by
installing the wonderful Sac Leclanche Wet H.T.,
the permanent battery that lasts for years. The
cells are self-regenerative and any slight
current drop is made up when not in use.
Popular Battery, 120 volts, No. 3 cell, 12,500
milliamps. Price, complete with chemical,
detc., £2, carriage paid. Send for full parm
ticulars. ~ .

ALL SPARES FOR STANDARD
BATTERIES SUPPLIED,

|| THE WET H.T. BATTERY CQ., 26 Lisle St,,
London, W.C.2 "Phone t Gerrard 6121 -
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R Ae——— RADIO CLUBS
- - | AND SOCIETIES

Club Rcports should not exceed 200 words in length
and  should Dbe received First Post eack Monday
worning fer publication in the following week’s issuc.

SLADE RADIO ’

A talk on Cinematography was given by Mr. B. .
Gale, M.P.5., at the mecting held last week. In this
he described the different sizes of films that are used
and the cameras, also how the films are developed
and printed. After this he dealt with the projectors
and the question of magnification, etc. A number of
Pathé filtas were shown, and also two of his own taking.
The meeting proved interesting and was fully enjoxed
by those present.—Hon. {Sce., 110, Hillaries Rouad,
Gra*elly Hill, Birmingham.

KETTERING RADIO AND PHYSICAL SOCIETY

A very successful radio exhibition, sponsored by
this Society, was held recently in thc Central Hall,
Kettering, at which nearly 9,000 people attended, 1n
the main hall there was a fine show of receivers ranging
fronr two and three-valve sets to superhets. A sot
which created a good deal of interest was fitted with
the new iron-cored coils combined in a special circuit.,
giving increased selectivity, range, and amazing sen-
sitivity, Besides  wireless cquipment there were
many exhibits of interest to the amateur photographer.
and the home-movie and television enthusiast. The
trade was well represented and on these stands a
comprehensive display of components and womplete
apparatus was to be seen. Music was relayed to the
stallholders by a similar method to that used at Radia-
Iympia, a powerful amplifier being installed in the
balcony.—Hon, Sec., R. J, Pankhurst, 9, Shalkespeare
Road, Kettering.

RADIO, PHYSICAL AND TELEVISION SOGIETY'
The following is a copy of a letter sent to old members

of this Society :—
Sir,—~It has been decided by the Comumittee of the
late Radio and Television Socicty to recommence their

activities under the name of the Radio, Physical and

vevolution!®

Television Society. The annual subscription will be as

P before, 10s. (5s. for Junior Members). Owing to the

: 0 “ c A N G l v E u p kind offer of Dr. €. G. Lemon, F.Ph.Soc. (Lond.).
ADMIRTE., who, you will no [doubt [remember,

gave us several lectures in the past, it has been wadc
possible tore-form the Society, The increased; facilities
and accommodation which we have now obtained frow

i e Dr. Lemon at his laboratory include permanently-

Lo MANCHESTER installed 42-metre and S-metre] transmitters, together
STAN D with all types of physical apparatus, X-rays, ete. The

° ; s very latest type of Television reception will Le demou-

strated by our President, Major Oates. A lecture hull
and workroows are available, and facilities and assis-
tance will be afforded for mewmbers to couduct their
own rescarch work. Lectures will be given from time
2 \ to time by Dr. Lemon on physical subjects, including
E x P E N s E high frequencies and high-voltage discharges, electro-"
chemistry, photo-electric cells, ete.
A very large percentage of the late members have
decided to rejoin, and we shall be very glad if you will
* kindly fill in the enclosed post card to signify your
PLATE-LESS-NESS REMOVES ALL OBJECTIONS TO H.T. ACCUMULATORS personal intentions. The first meeting will be held on
. Friday. the 22nd inst., at 8 p.n. sharp, at Head-
quarters.  We do hope you will rejoin as we can assure
. . you that we have a fine programme for the coming
1. vou endured the constant expense of dry batteries winter months.—J. J. Bubcar, Hon. Sccretary,

— because H.T. accumulators were so unwieldy., Or Gt S Jieadl, B, S350
perhaps you put up with the existing type of accumulator ?

BEGINNER’S SUPPLEMENT

2. To-day there is no need for either. The invention (Continued from page 154)
{ the Block plate-less cell, with its double capacity, permits a loud-speaker is used for this purpose,
a H.T. accumulator that is half the usual bulk—60 v., 5,000 and it is connected to the output valve
) d bakeli Ket hardly b h in the manner shown in Fig. 26, so that
m.a.h. from a coloured bakelite casket hardly bigger than a all the current flowing from the high-
dry battery ! i tension battery to the anode of the valve
: «3. Give up the old expense, the old must pass through its windings. . First
This Block L.T. puisance. Give yourself the economy (and of all, we will assume the case of a “moving

accumulator is no . 5 A A
bigger than an or- comfort) of H.T. in its modern, most
dinary 40 a.h. type,

iron” Joud-speaker, of which the _general
form of construction is shown in thé sketeh

) R . Sitracted towards th pesmanent Tt
ﬁ;gcgg,,ﬁii;"; n’;‘gz’_’ 60 ¥ m.a.h. 1427x43"x53" lid. 37/6 and when a steady current is passed through
: tive is also the cell’s s iont “’”'bs's . / the windings the armature tales up a
ffzﬁlgzzz‘?éhgeﬁfx} 30 v 5000 m-%hé?-ét/ 167x4¢"x53" lid. 24 / 2 stationary position some little ‘dlstap?c
colummn, No_ grids ght 8 Ibs. from the magnet. As the current is varied

the armature is attracted more or less
strongly. Imagine, now, a rapidly vary-
ing current (such as is produced by tvhcoi
ffa cular form ensures signals) passing through the windings an
‘ D.OH ble Cdp dCZf)/ f‘;’l'l-gf'z“”'e thorough ¥ - .- R vou will realize that the armature will be
! LT 80 a.h, 11/6 actior . PLATE-LESS ACCUMULATORS seb into vibration at the sarze; frequency
ofin 2 v, : . : 6] as the current fluctuations. the arma-
tteres Lid., Abbey Rd ,Barking, Essex. Tel : Grangewcod 3546/ 7 A .
‘ Block Batier.es & LRI ETS rang 334 ture vibrates, the cone naturally _v1br§1tcs
TAS/BbL 53 . with it, and so causes the air vibrations
| which we know as sound.

needed,  therefore
more ‘‘active ma-~
terial ”  and less
weight; alsoits cir-
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MPEDANCE TUNING IS AN
BEVEES T R B ; = R
ENTIRELY NEW SYSTEM
which makes the advent of the “MICRION " Coil a
milestone in the progress of radio development:
1t is the outstanding achievement of 1933/34.
By substituting the “MICRION” Coil (or coils)
_for existing coils, your old set may be brought
right up to date and given an almost unbe-
lievable increase in" selectivity. and range.
PARTICULARLY. DOES THIS APPLY TO
. CONSTRUCTORS . WHO HAVE- BUILT SETS
T WITH THE POPULAR DUAL-RANGE COIL
\\'hicli'althongh in its day giving trulv
remarkable vesulls, is now super-eded e
the " MICRION " Coil, that s designed for
nwodern broadeasting conditions which now
ron(kr o]glcr coils obsolete,
The . ** MICRION ** Coil replaces all
SUPERHET . T ! - , e . existing coils without alfe({ation ofdthe
e e i o o S et 0 “cirCuit, and thus renders old sets modern
FERFORMANTES ; - b : . e X without costly and difficult alleralion
torthe circuit and calibration.
The point to remember is that this cod is
being used by R.I. in all their mains and
““Class B’ sets. Tt is (he sceret of tle
cauceess  of  the  1933-3¢  * Madrigal
Receivers, which have already won such
Cunstinted pravse from the Wireless Precs
throughout this countiy.
ey
MICROMETER . S~ NON-
A SCREW for <7 ~y MAGNETIC
STAN ADJUSTING 1 -V RESILIENT
INDUCTANCE ¢ “TVBUFFER (it
o F @ = (MEDIUM,» . !
i : List No. BY [ \ave e
MANCHESTER T 36, Actual |
EXHIELTION size 2} ins. !
: « hameter, 3ins, ! MICROMETER
high. MICRION D ' SCREW for
s . . DUST [RON [\ ADJUSTING
‘MICRION® points of Superiority || core \[Noucmcg
(LONG
] ** MICRION ** s the only dust iron cored coil with a ! WAVE)
° micrometer adjustment on hoth medium and long waves.
It can be nsed in any existing set without alteration of dial
° calibration,
\ It is the only coil of its {ype that gives such striking im-
° provement of range and selectivity without demanding
difficult structural alterations to the set.
ASHKYOURDEALER FORFOLDER SEE HOW °MICRION® ADJUSE-
B B T S e s R B ABLE INDUCTANCE FUNCTIONS, @
\ Th adio Instruments Ltd., Croydon, Surrey. 'Phone: Thornton Heath 3211 e - &

=t i
= 1 Printed by Newnes & Prarson Printing Co,, L1p., Exmoor Street, Ladbroke Grove,” W.10, and publiched by Grorce
Pu w. Gift Stamp NO. 54 Newnes, Lto,, 811, Southampton Street, Strand, \.C.2, Sole Agents for Austraiia and New Zealand * Gorpon & GoTtcen,

Lto, South Africa : CENTRAL NEws AGENCY, Ltp.  Practical Wireless can be sent to any part of the world, post free, for
174 per annum ; six months, 8/3. Registered at tle Gener[‘ Yost Office for Transmission by Caunadian Magazine Post
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This Week’s Special Features :
MAKING INTERMEDIATE FREQUENCY
TRANSFORMERS.

THE LUXUS A.C. SUPERHET
YOUR SET'S POWER SUPPLY
THE VISOR-TELEDRUM
SPECIAL BEGINNER’S SUPPLEMENT
THE SUPERHET REALLY EXPLAINED
CLASS B PROBLEMS CLARIFIED
SCREEN-GRID DETECTORS ON THE
SHORT WAVES
MANY CONSTRUCTIONAL
FEATURES, Etc.

~—the wonderful. new low loss lead in cable deﬁmtely ellmlnates
background noises, mush and all man-made staucylt
ou

crackle,
improves selectivity and mcreases sens mvlty Get one to-day.
can fix it in less than five mintes.

OB 'ALL DEALERS in tengths of 15 feet 10/-
Longer sizes at proportionate prices,
BRITISH RADIOPHONE LTD. ALDWYCH HOUSE, LONDON, W.C.2

ADVT.
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Whenever a well-known designer brings out
a successful set you cam be almost certain
= that one. or another of the Radiophone
= Matched Perfection range of components is
. ig . . exclusively specified. Such preference is a
-sure indication of superiority of results that

are far ahead of rivals, of absolute reliability
and scientific accuracy.

The Superhet Radiopak specified for the
“LUXUS A.C. Super FOUR” is a pre-
K{\ 3 cision unit of the highest quality. Its selec-
L]
R 2
il

tivity is decidedlyin the “super” class,
accuracy besing assured to within } of 1
per cent. You have only to balance out
the stray capacities with the aid of the
trimmers conveniently provided at the top

of the unit to ensure permanent * matched
perfection.”

BRITISH RADIOPHONE

, LTD.
ALDWYCH HOUSE, LONDON,

W. C. 2 rorsorn s7is
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the extra
service you get from

IEDESWANM

H.T. BATTERIES

A brass cap tightly affixed to the A substantial zinc container which
carbon- rod forms the positive forms the negative pole of the cell.
connection.

The cell is sealed by means of a The sac consists of a highly efficient
waxed washer over which paraffin depolartser, tightly compressed
wax ts poured. This washer assists round the carbon rod, the whole
in centralising the sac in the cell, being securely wrapped and tied.

Abn air space is left between the top Electrolytic paste, of a special
of the sac and the washer to allow chemical composition which fills
or the expansion of the electro- the space between sac and =zinc
Iyte during discharge. container and activates the cell.

A waxed paper disc which in-
7 sulates the sac from the bottom of

the zinc container.

You can get Ediswan Batteries in all standard sizes including port-
able types—Standard or Super Capacity—at the usual prices.

THE EDISON SWAN ELECTRIC CO. LTD,
PONDERS END, MIDDLESEX

31

EDISWAN- the Better Service Batteries

Soldered contacts give
the best results.

Do your Soldering electrically.

ELECTRIC SOLDERING IS5
:SPEEDV. Switch on —ready in four minutes =
CLEAN. No f{lame —hence no dirt

EFFICIENT. Constant heat maintained in the bit
RELIABLE. No jobs spoiled through bit cooling off
ECONOMICAL. 15 hours' use for 1 unit

| Patent No. 243928

\ 4 FOR ALL STANDARD VOLTAGES
Obtainable from Leading Stores, Radio
Dealers, Electricians, Ironmongers, efc.

/

\ P

4 A Write to makers for FREE BOOKLET _
HENLEY] W.T. HENLEY’S TELEGRAPH WORKS CO., LTD.
prODUCT] OEPT.Y.0.12.HOLBORN VIADUCT, LONDON, E.C.1

sBAD

‘Besy Astem TasT
Lo = AR LSS S

RESISTORS

To prove the superiority of our * B.A.T.” (Best—After—Test) BRITISH-
MADE FIXED RESISTANCES (}, %, 1, 2, 3, and 5-WATTS) we will send
Free and Post-Free to applicants mentioning this Journal, our 2-Colour Art
Bookiet, 2nd ENLARGED EDITION, 16pp., entitled :

“OHMS LAW WITHOUT TEARS”

A Complete Treatise, with Circuits, Simple Formul®, Voltage-Dropping
and Current-Carrying Charts, * ABAC,” worked examples, etc. It tells you
all you ought to know about the ‘‘ mysteries *’ of Volts, Amps, Resistance
Values and Watts-Dissipation as applied to the use of Resistors for Radio
purposes. The edition is limited.

SPECIFIED FOR THE
“LUXUS A.C. FOUR?”

Thirte2n Lyons’ * B.A.T.” (Best—After—Test) Precision Fixed Resistances,
Type R-1, 1-Watt, viz.:

Two 300 Ohm, One 1,000 Ohm, One 25,000 Ohm, Two 50,0600 Obm, Two
75,000 Ohm, One 100,000 Ohm, One 250,000 Ohm and Thrce 1-Megohm.
List Price 10:d. each : total cost 114}

Special Offer : The thirteen colour-coded * B.A.T.” Resistors, complete in
sealed packet with one copy of our * OHMS LAW WITHOUT TEARS " , ,

KITSET PRICE, only . . 11/=, Post

J Free.

Type R-1:
NOM. RATING, 1-WATT

In case of difficulty write :

CLAUDE LYONS, LIMITED,

76, OLDHALL STREET,; LIVERPOOL.
40, BUCKINGHAM GATE; LONDON, S.W.l.
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MORE FOR YOUR MONEY

L

E‘ @ 20 LONGER
) Q
O LIFE

For every eleven shillings you pay
for a Hi-Life battery you gef 4/
worth free—50.2%, longer life. This
figure is the result of an impartial {est
by a famous British set-maker, a testthat
has proved that only the Hi-Life battery
can give you this extra life. No other
battery can equal this performance, no

other manufacturer has the experience of
more than 40 years battery manufacture.
The new Hi-Life batteries are the latest

: addition to the Hellesen range. They
aﬁ‘DTEI ?Bc have set a new slandard of battery
BRITISH performance and they sell at a price
LABOUR competitive with any other quality battery.

I-II-LIFE BATTERY

Hellesens Limited, Morden Road, Wimbledon, London, S.W.19.

Arks.

AS SPECIFIED AND RECOMMENDED FOR

e ORMOND N°6
Slow Mofion CONDENSER*

Like all Ormcnd products, this condenser wins the
approval of expert and amateur alike—the former for
its incomparable performance, the later for the fine
value it reprcsents.

The construction is of brass, and is very robust, the
whole being a fine precision insirument. A slow-motion
device, ratio apprommately 9 to 1, is incorporated in the
condenser and is controlled by the upper small knob,
direct drive being obtained on the dial which is engraved
o to 180 degrees.

“ One-Hole ”” fixing. Complete with 2}° dial and
slow-motion knob.

Cat, No. R/486. Capacity .0005. Price 6/6
Also available in capacities .00025 and.00035. Price 6/6

Ormond House, Rosebery Avenue, Lon:!ou E. C 1
Telephone : Clerkenwell 5334-3-6 & 9344-3-G
Tel:grams Omondengd, Jalng.

RIGID ROBUST-ACCU RATE
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N~
SEND fOR
NEW POLAR,
CATALOGUE

= COHDENSEHS 3 . 0003, .0003 6/6
for R/

T "-E&XE_T?FE_ G b
w S.W. CONDENSERS

!
|
| Fast and slow motion, Double
1 spacing. Silent in use. Fitted with
1
|

The POLAR
No. 2 S.M.

The well-known fast and slow motion
condenser. Ball-bearing spindle. Rigid
construction.

Phosphor Bronze Balls.
.0002! oo -k

Standardised by the leading set manufactuters 5 9/6

and specified by the Technical Press because of 00015 .. 8J6
(@) Accurate Design; | 0001 L .. 83
b5) Robust Construction ; g - — e o e = e —
¢) Reliability.

Make certain that your set incorporates con-
densers which are manufactured by Specialists
of eleven years’ experience.

FAMOUS SINCE 1922
WINGROVE & ROGERS, Lid.,

POLAR DIFFERENTIAL

{
I
|
The condenser with an insulated spindle. Con- |
structed with highest quality materials. Smooth |

!

—
—_—
—_—
—_—
-_—

action. Complete with Knob.
188/189, Strand, London, W.C.2. eogs, Wl T 3/-
Works: Old Swan, Liverpool. -_._._._____'_____.__._ — 5=
Telephone : Templc Bar 2244. 0 37y

COLVERN FERROCART COIL

Made under licence from the patentee, Hans Vogt.

COLPAK Type H

Comprising Ferrocart G
type Coils, Tuning Con-
denser, Gramophone and
on and off Switch (state
if required for battery or
mains receivers).

= - - ! Py C .l s
SPECIAL G Type GANGED COILS LS. ey

'Complete with gramophone and wave change swiich with Band Pass filter

Wn

Type G

%X&f&‘;ﬁn = e :2,3,5,% or Band Pass filter and
Four Gang_ .. 5. 59/ Oscillator Coil for Super-

On and off Switch if required 1/6 extra. State if heterodyne receivers,
required for battery or mains receivers. Price 57/6

COLPAK Type H

STANDARD Type F d
GANGED COILS COLVERDYNE FERROCART

Two Gang .. 25/- INTERMEDIATES

Three Gang .. 87/6 Type F C 110

FO s Gan.g -4 50/~ Wlthun}y;iafxgo}xi?mi b}a%l{g, lie:ial;upacily-

Single Coils car  12(6 adjustment and bau:l pas"s coupling controlled
externaily.

Send for the Colvern
Ferrocart  Booklet.

COLVER‘\I LIMITED MAWNEYS ROAD, ROMFORD ESSEX

London Wholesale Depot: 150, King’s Cross Road, Lond W C.1=
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\ 4 Pas this new All-wave
T Skyscraper® does /

COMPLETE
WITH FOUR
WORLD-WIDE NEWS
AND ENTERTAINMENT

VALVES
for Home Constructors ONLY!

| £5’|Z‘5
Atlast the day of All-World Radio has arrived, and you can build with your own hands

the first receiver to give you not only England and Europe, but America and Australia
direct. The Lissen All-Wave All-World “ Skyscraper ”’ 4 tunes from 12 to 2,100 metres.
It brings two complete new wavelength ranges within reach of the ordinary listener—
stations and programmes which before he was never able to:receive—Ultra Short
and Short-Wave transmissions from the ends of the earth. And remember you get
these stations through Double-Balanced Pentode Output giving brilliant reproduction
on a Moving-Coil Speaker—as much power as a Mains Set from ordinary high-tension
batteries.

Lissen have made this All-Wave All-World Radio available te Home Constructors first,
because it brings back the thrill of conquest to hear America and Australia direct
on a set you have built yourself, it makes you
an enthusiast to realise what a wonderful
thing you have created !
When you see the Great Free Chart of the
All-Wave All-World “Skyscraper ” 4, which tells
you how to build it and how to workit and why it
gives such marvellous results, you will agree
at once that it will be wise of you to build for your-
self rather than buy a factory-assembled receiver
which cannot give you thesc new and intriguing
short-wave stations. The FREE CHART simpli~
fies everything ; there are pictures of every part,
with every wire numbered, every hole lettered,
every terminal identified. YOU CANT GO
WRONG ! But get the Chart and sce for your-
self—then build the Lissen All-Wave All-World
2 %k!{icraper ” 4, the SET THAT SPANS THE
D!

k
ll DOUBLE BALANCED
/il PENTODE OUTPUY

AND MOVIRG COBE

‘ ‘SPEARER/

’ 2 . To LISSEN LTD.,
y | Publicity Dept., ISLEWORTH,
. ' § Plcasc send me FREE copy of
: All-Wave All-World “ Skyscraper’’

MAKES EVEN THE ULTRA G auu
SHORT WAVES SIMPLE ./ [pntsig o

- =
o L
o L

P ?
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Your Radio Tool Kit
IF vou have not yet reserved your Radio
Tool Kit, every tool of which has
been specially designed by the Editor of
Pracrica. WIRELESS, and cannot be
obtained in any other way, you should do
so at once. You should bear in mind that
the tools are high-class instruments which
in the ordinary course would cost you at
least 12s. 6d. Make up your mind to possess
this handy case of instruments, which is a
worthy companion to the Home Con-
structor's Encyclopedia. Don’t use

=

THE LEADING AND MOST PROGRESSIVE RADIO WEEKLY

EDITOR :

Vol III. No.56 || F. 4. CAMM | Oct. 14th, 1933

Technical Staff :
W. J. Delaney,

1§ w. 2. Barton crapple, Wh.Sch., B.St. (Hons.), AM.LE.E.,

_ the

\Frank Preston, F.R.A., W. B. Richardson.

wireless construction since they will de-
scribe in detail the construction, so that
you study design (as you build) of an
eminently modern battery receiver, which
can be built up in casy stages. We shall
commence by describing the construction
of an ultra simple two-valve set, and in
later articles it will be explained how
additions and modifications can gradually
be made until a de-luxe four-valver is
eventually completed. At every stage of
the constructional work numerous experi-

WORLD of

WireLEss ALWAYS LEADS, and we are
sure that this new series will appeal very
strongly to our readers. No enthusiastic
wireless amateur or ‘experimenter can
afford to miss * The Progressive Experi-
menter.”

Mexico Copies Lucerne
HE Conference held by delegates from
the United States, Canada. Mexico,
and Cuba at Mexico City, with a view to an
agreement in regard to the allotment of
wavelengths to their respective

tools designed for schoolboys by [
schoolboys — and usually recom-
mended only by them! Every
reader of Pracrica. WIRELESS
knows good tools when he sees
them—see page 187!

First All-Wave Set—The Factc
T has recently been claimed that

the first all-wave.  set to
offered to the home constructor by
a wireless journal was described at
the end of January, 1933. To this
we would reply by pointing out that
an all-wave set of excellent per-
formance was described some months
previous to the above date. Aetually,
an all-wave two-valve recciver,
called the * Four Range Super-Mag
Two,” was fully described in the
precursor of PracticaL WIRELESs,
namely, in *“ The Practical Wire-
less Supplement,” dated October
22nd, 1932. This was, to the best
of our knowledge, the very first all- L'

1 ) QD 1

SERVICE.

This paper, which in world renowned for the originality of
its policy and ideas, and the energy and enthusiasm with which
it caters for the home constructor, has become the accepted
standard by which others are judged.

Every worth-while development is first brought to the notice
of home constructors through the pages of PRA
WIRELESS. We do not deal with new developmerfts until
such are available to the public.

We specify only those parts used by our designers; our
specifications may therefore be absolutely relied upon.

We guarantee every receiver described in our pages to perform
in the manner claimed, and take an interest in every receiver
built from our descriptions.

Qur staff are all experienced and enthusiastic men with wide
experience in every branch of radio.

PRACTICAL WIRELESS was the first journal to collect
the available knowledge into one volume—the Wireless Con-.
structor’s Encyclopaedia—and to supply it for a purely nominal
sum to regular readers.

Our additional new laboratory, made necessary by the
continued expansion of our circulation and hence of our
‘Y readers’ requirements, is now im full operation.

Forthcoming events in PRACTICAL WIRELESS will prove
of the greatest possible interest to home constructors.
many original and'far-reaching ideas to place before ous"readers,

Qur Pocket Tool Kit—specially designed for those who take
a pride in building sets correctly—is further evidence of our '
service to readers. ¢

PRACTICAL WIRELESS is the LEADING CONSTRUC-
TORS' Weekly, which Leads and Shows the Way, and sets the
Standard, Style and Pace!

CTICAL

We have

broadeasting stations, has been
i adjourned sine die. The results
Y have been far from satisfactory and
§ agreement has only been reached
on minor points. According to a
report. the Conference failed owing
to a demand made by Mexico for
the allocation of six of the ninety-
six channels available to broadcast-
ing transmitters on the United States
border. - Most of these studios
have been banned by the Federal
Radio Commission:-as they make a
speciality of publicity in the English
langnage for makers of quack
remedies and fortune - telling
*“ gsharks.”

Monte Ceneri Again on the Air
OLLOWING an overhaul of the
transmitter, entailing the sus-
pension of broadcasts and tests on
various wavelengths, the Swiss
Lugano station is again transmitting
programmes on 1,145 metres. Con-

wave set to be offered to the home
constructor.

Following our policy of BEING FIRST,
we also published a constructional article
dealing with the FIRST all-wave set
to use iron core tuning coils ; this was in
PR%CTICAL WirELESs dated August 19th,
1933.

To the above remarks we need add no
comment !

A New Departure of Interest to Every
Reader Next Week !
ONTINUING our policy of being
original (and most worth-while in-
novations owe their inoeption to us) next
week we are starting a series of articles
entitled ““ The Progressive Experimenter.”
This series will mark a new departure in

ments will be described which can be
cairied out by those who build the instru-
ment. This novel scheme will provide
every reader with a ready and most inex-
pensive means of gaining a thorough
knowledge of all branches of wireless in a
most interesting manner. L]

One of the chief features of the idea is
that at every stage of the experiments the
constructor will be in the possession of a
complete receiving outfit. Another impor-
tant point is that not a single component
will be discarded from beginning to end of
the “ course.”

This series has been very carefully and
specially prepared by Mr. Frank Preston,
and will represent an entircly new depar-
ture in radio journahsm. Pracrican

sidering the exceptionally mountain-
ous character of the country, Switzer-
land considers that a long wave channel is
a necessity and it is hardly likely that the
authorities will abandon this channel without
a struggle. Listeners are apt to believe that
the broadeasts heard emanate from Italy
as the Italian language is used, but it must
be borne in mind that Switzerland possesses
a population speaking, according to district,
three different tongues, namely, French,
German, and Italian. In consequence, they
are served by’ three different high-power
stations.

Closing Down of Eiffel Tower

ALTHOUGH it had been originally
planned by the French Posts and

Telegraphs to take over the Eiffel Tower



w2

PRACTICAL WIRELESS

~ October 14th, 1933

ROUNDﬂ;e' WORLD of WIRELESS (Continued)

broadcasting station, it has now been
decided to close down its entertainment
broadcasts on January 1, 1934. It will be
retained by the military authorities for
official work only.

To Replace Witzleben
'I'HE 100-kilowatt Berlin station,
which is being erected on
the old artillery ranges near the
German capital, is now nearing
completion. It will be testing
towards the middle of November.
It is hoped to have it ready for
the regular daily broadcast pro-
grammes in time for Christmas.

Winter Time
ITH the return from British
Summer Time to Greenwich
Mean Time (winter time), we
must remember che differences
which exist between our -clock
readings and those used on the
Continent. Most of the European
countries, such as Germany,
Secandinavia, Italy, Austria,
Switzerland, and so on, which
adopt Central European Time
(coinciding with B.S.T.), do not
make any summer alteration, and
consequently are now one hour
ahead of us. Eastern European
time, which covers part of Russia
(Leningrad, etc:), Estonia, Latvia,
Finland, Bulgaria, Romania, and
Turkey, represents two hours ad-
vance on G.M.T. Moscow, further
east, spells another hour, so the
midnight chimes must be tuned in
at 9 p.m. G.M.T. Spain, Portugal,
Algeria, and Morocco make no
alteration and adopt G.M.T.
throughout the year. Holland
will stil be twenty minutes
in front of us and Reykjavik (Iceland)
one hour behind. This change over, as
the days grow shorter, must also be
borne in mind by short-wave listeners in
their search for transatlantic broadcasts.

Radio Tananarivo .
THE Madagascar Posts and Telegraphs
have increcased the power of the
FIU2 (Tananarivo) transmitter to 500
watts and regular broadcasts are now made
daily on 52.7 metres (5,693 k/cs). The best
time to search for this station is between
G.M.T. 18.00—19.00; Madagascar local
time being three hours ahead of G.M.T.
As it is a French colony, the concerts close
down by the playing of the Marseillaise.
Signals from this station—a matter of
5,780 miles distant from London—havo been
picked up by amateurs in Northern France.

Wanted, One Radio Pirate !
'HE small Brussels (Schaerbeek) broad-
casting station, having complained to
the authorities that an illicit transmitter
has ‘marred the reception of its broadcasts,
a reward of one thousand Belgian francs
has been offered to trace the identity of the
culprit.

Soviet Broadcasts Verboten ]

N Frankfurt-am-Main (Germany) lis-
I teners have been warned that if they
tune in the Moscow or Leningrad trans-
misgions to hear anti-Nazi propaganda,
they will be deemed to have attended
Communist meetings. The penalty for this

INTERESTING and TOPICAL
PARAGRAPHS

Aaumwien neid

om—-ton "

In the u:grks of A. C. Cossor, Ltd., this robot machine
“getlers” the valves and then runs them with anode and
grid voltage lo stabilize the characteristics before testing.

infraction of the law is no less than imme-
diate arrest and internment in a prison
camp. In addition, wircless receivers are
confiscated.

SOIVE THIS?

Problem No. 56

Brown decided to bujld the All-Wave Two
described in a recent lzsue of this Jeurnal.
He decided that the receiver would be improved
by completely screening the parts, nsing a
metal panel and metal cabinct. He therefore
mounted the parts on an aluminium panel and
fitted the entire rcceiver into a neat metal
cabinet. MHe found, however, that when the:
batteries were joimed up the fuse blew, and
when one of a higher rating was used no
reaction could be obtained on either wave-
band. Signals were also very weak on the
normal broadeast band.  What had he over-
looked ? Threc books will be awarded for the
first three correct solutions opened. Address
vour envelopes to The Editor, PRACTICAL
WIRELESS, Geo. Newnes Ltd.. 8-11, Southamp-
ton Street, Strand, London, W.C.2. All enve
Jopes should be inarked Problem No. 56, an
should reach here not later than Oct. 16th.

Loaron

SOLUTION TO PROBLEM No. 55.

The grid circuit of the L.F. valve was broken dne to
one terminal of the secondary of the L.}, transformer
becoming loose. The terminal was tightened up and
the conncction made sound again, when the receiver
functioned properly once more.

The following thrce readers succeeded in correctly
solving Problem No. 54, and books have been
despatched to them :—

R. Stickler, 105, Partridge Road, Llwynypia,

Glam., S. Wales.
Q. Holt, 11, Pool Street, Bolton, Lancs.
J. C. Malster, 28, Chalfont Green, Edmonton. N.9.

| stipulated by the announcer.

Hilversum and Huizen
ACCORDING to their usual praetice,
these two studios have made their
quarterly exchange of transmifters. The
Hilversum programmes are now
heard on 296.1 metres, and those
from Huizen through the more
powerful 50 kilowatt Kootwijk
station operating on 1,875
metres.

A Police Radio System
S in other countries, the
authorities in Great Britain
are considering the establishment
of a police radio system throughout
the land. The scheme comprises a
number of wireless transmitters
installed in important centres and
by which communication could be
sceured with all members of the
mobile police. There already
exists an International Police net-
work which includes the larger
Europeancapitals, such as London,
Paris, Berlin, and Vienna. In the
United States most ecitics and
towns ofany magnitude already
possess special transmitting and
receiving apparatus, working on
wavelengths between 100 and 200
metres, which enable police head-
quarters to remain in eonstant
touch not only with their divisional
stations but with their special
flying squads.

Wireless Telephony for Short Sea
Traders ‘
TESTS are being carried out

by the London and North
Fastern Railway at Parkeston
Quay, where the station has been
equipped with special wireless tele-
phony apparatus for ,communica-
tion with steamers plying between that
port and Holland and Belgium.

Blackmail by Radio
AN Austrian paper reports that the
authorities are endeavouring to locate
a ‘‘ pirate ” broadcasting station situated
somewhere in the neighbourhood of Oradea
Mare, a town ceded by Hungary after the
War to Romania. So far thé transmissions
have been directed to notabilities of the
district, and threats have been broadcast
to disclose scandals affecting their families
unless money is sent to certain places
The police
have not been able to trace the criminals
using these typical gangster methods.

The Transmission of Thought
THE supposition that a man’s thoughts
are transmitted by electro-magnetic
vibrations has induced the Italian Pro-
fessor Cazzamalli to study the question
seriously. He would appear to have estab-
lished the possibility of recording these
radiations, as according to statements
published in the Italian Press, he has been
able to capture these vibrations through the
medium of a specially constructed ultra-
short-wavereceiver. More detailed informa-
tion regarding this new discovery-will be
awaited with interest. If the theory is
proved correct, the explanation of thought
transference is an easy matter, and records
made in this manner would, at times, prové
very enlightening.
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HY has the superhet lost the popu-

larity which it once enjoyed ?

There are two reasons. Firstly,

the use of terms such as frequency changer,
intermedisate frequencg amplifier, separate
oscillator, and similar names frightened the
non-technical and .gave the circuit an

matic representation of a seven-valve |
superheterodyne, with each separate stage
represented by a box. The first point to
impress upon the reader is that some of
these boxes carry names familiar to you
in ordinary receivers, namely H.F. ampli-
fier, detector, L.F. amphfier and output

apparent air of mysterious complications. | stage. These are exactly theti1 same as are
HF Stage Oscillator ?!dl?efecfor Outpol &ar;,n z:_:ge“?;r
e : 1 andconsequently
: — = " need no explain-
L ing. They do
= Intermediate not differ in the
Detector #reguency L£ Valve. slightest degree,
Amplifier e TR, Gl e

Fig. 1.—Diag ti sentation of a 7-valve superheterodyne g el
ig. 1. tagrammalic representation of a p ody struction or the

recefving circuit.

It made the ordinary amateur think that | they function.

the receiving circuit bearing the name
superheterodyne was only for the advanced

technician, and consequently he did not | which Iwill explain. Before going on with

trouble to examine it.
Secondly, many experts

openly proclaimed that

manner in which
These stages are shaded
in the sketch, and it will be seen that
there are only three stages left, and it is these

LE Transformeps
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Superhel

A Simple Explanation of the Superheterodyne Circuit which will Enable even the
Beginner to Understand its Apparent Complications.

By W. J. DELANEY

and would be replaccable in the super-
heterodyne. Thus, the H.F. stage is
employed as an amplifier for very weak
or distant signals; the second detector
operates on the normal grid leak or anode
bend arrangement, and the L.F. stage is
used to enable a sufficiently loud signal
to be passed to the output stage for the
satisfactory operation of the loud-speaker.
There is thus left the I.F. stage and the
first detector and oscillator. To simplify
matters I will take the LT, stage first.

The Intermediate Frequeney Amplifier

Its name should enable its function to
be understood, but for the non-technieal
it may be desecribed simply as a standard
H.F. amplifier, the tuned circuits of which
are fixed to work at ore wavelength only
(Fig. 2). There arc no tuning condensers
to be manipulated, and the H.F. trans-
former which is included in its grid circuit is
designed to work at a wavelength of
usually just over 2,000 metres (or 110

]

[}
the quality of the super- 1
het was inferior. Good |
loud-speaker results could !
not be obtained, they :
said. Therefore, the }

to 125 kiloeycles). Now, as we wish

superhet was relegated to

the background because

manufacturers could not sell the necessary
coils, ete., and very few amateurs were inter-
ested in it. It spite of this, however, it was
definitely employed in many research labora-
tories, and even by the B.B.C. for certain
relay purposes. The improvement in valves
and coil design has led to a revival of the cir-
cuit, and it can now be quite definitely stated
that the quality of a superhet can be
equal, even if not better than the majority
of ordinary circuits, and it is even simpler
to handle than many two-valve sets.
This latter feature is due to the fact that
a superhet can be “ one-knob tunming,”
and a volume-control is the only other
fixture apart from the necessary on-off and
wave-change switches. Actually there is
nothing out of the ordinary in the circuit,
and I propose to show in this article just
how the superhet follows standard practice,
and how the mysterious terms which arc
given to its different functions are really no
more complicated than the circuit arrange-
ment. I hope that this will lead many to
take up the circuit, because it is certainly
the circuit of the future, as it is the only
one which will give perfect separation to
stations working with the allotted wave-
length separation.

The Cirenit
To commence with I will take a complete
superhet circuit, and not one whercin one

valve is employed for dual purposes. This
will make the working clearer and avoid
complicated terms. In Fig. 1 is a diagram-

V
Fig. 2—The circuit
Varrable-My arrangement
Valve

the explanation I would like once again to
stress that the shaded portions may be
taken from any circuit of normal design

Central Pllar OF
Mrsvlating Material ...

Conl Weund in ~B S
Most Efficient BERS S50
Manner And u::\i\ Rt
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Fig. 3.—How the intermediate frequency transformers are built up.
condensers are'adjusted to provide accurale tuning of both primary and secondary.

fypica[ 1.F. stage.

\ Prmary And Secondary s
Conls Separated 7o Provide %
Band-FRass Effect

AT

Y

to receive stations working on all
sorts of different wavelengths, how
can we use such a fixed amplifier ?
Obviously, we shall have to make
all our stations equivalent to 2,000
metres or so, and this is where the
first part of the superhet circuit
comes in. To enable us fully to
understand the principle it is essen-
tial to work in kilocycles (or
frequency) in place of the customary
wavelengths (in metres), and the
reason for this will be seen as we go
along. The London Regional
station works on a wave-length of
356 metres, which is a frequency
of 843 ke/s. Now, as we must turn this to
110 or 125 ke/s to enable our 1.F. stage to
work on i, we must obviously change the
frequency to that figure. This is the func-
tion of the first detector and oscillator, and
the combination is known as the “fre.
quency changer.” I shall deal with this in
the next article.

S bttt

of a
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Z
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e

! Copper Foil
Mica Semi-boriable
Condenser

The small semi-variable
In some

caszs this is done at the factory, and in others a small adjustment is allowed for.
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r—=Making Your Own

é Intermediate

e e

HE keen constructor likes his set to
be as far as possible his own work,
and experiences pleasure from

building up his own components before
assembling them to form- the complete
receiver. One component which is usually
regarded as one to be bought ready-made is
the intermediate frequency transformer
of a superheterodyne receiver, and although
when the very best results are required in
the way of true band-pass selectivity it
pays to use a factory-constructed article,
it i8 quite a simple job to build an LF.
transformer which will give satisfactory
results. Since two or more transformers
are required in a complete receiver, con-
siderable economy can also be effected by
making them at home. The in-
structions given here show how
to make an LF. transformer for
the standard frequency of 110
ke/s, and by making up trans-
formers to this specification, any
experimenter who has wanted to
- try out a superhet circuit, but

who has been deterred by the cost of the

transformers, can be assured of success.

Details of Construction
The transformer is shown mounted on a
wooden base- board, and when
constructing a receiver it will
be found con- venien]g toduse
one board on
4 BA.SCREWED ROD b | ol el
transformers

£

woor
SCREENIN
WOODEN

e BASEBOARD

/
HOLES FOR
LEADING IN \w .

Fig. 1.—Method of attaching lid of screening
box to baseboard.

can be mounted. A screening box is re-
quired ; this should preferably be an
aluminium or copper can about 4in. high
and 2}in. diameter, but an ordinary tin
may be used ; if this is done, it should be
somewhat larger, in order to keep the sides
of the tin well away from the transformer
windings.

The lid of the screening box should be
laid on the baseboard, and three 5/32in.
holes drilled right through both, one in the
centre of the lid and the others nearer the
edge. A piece of 4 B.A. screwed brass
rod about 34in. long is then passed through
the central hole and nuts placed above and
below, 50 as to holt the lid of the screen to
the baseboard, leaving the screwed rod

In This Article the Author Explains How the Construcior Can Build
Efficient Components at Little Cost

e By N, A, KAYER

October 14th, 1933

Transformers

1) e

projecting above the board. The other
holes are for leading wires in to the can
from beclow, for making connection to the
windings., (See
=¥ Fig. 1.)
We now have
to make up two
wooden formers
—one to take
the primary
and one the

\
7 & \ &
/X989 ’/
"i‘@f =TT

>
>4

S/

Fig. 4—
Perspective view
;]F the completed

transformer.

secondary winding. Each former is built
up from discs cut out from 3in. plywood ;
for the complete transformer, six discs of
1%in. diameter and four of 13in. are needed ;
a 5/32in. hole has to be drilled exactly
through the centre of each, and the discs
arc then carefully smoothed off on a piece
of fine sandpaper, after which they can be
assembled and glued together in the manner
shoyn in Fig. 2. To clamp them together
in their proper positions
while the glue is setting,
a4 B.A. screw should be
passed through the central

hole should be drilled in one of the outer
discs of each bobbin to form an anchorage
for the winding ; this is also shown in Fig. 2.
For winding the coils, gauge 36 enamelled
copper wire should be wused; having
anchored one end of the wire by threading
it through the hole just mentioned, leave a
short length projecting to which a lead can
afterwards be soldered, and proceed to
wind 250 turns into the slot—this will
nearly fill it; then pass the wirc across to
the other slot, and, taking care to continue
winding tn the same direction, wind 250 turns
into this, finishing off by looping back a
turn to prevent the wire springing off. This
leaves us with a coil of 500 turns altogether.
A layer of insulating tape may be wrapped
round the edge of the bobbin to protect the
winding. The other bobbin should then be
wound in exactly the same manner.

The two bobbins next have to be slipped
on to the 4 B.A. rod, and fixed by nuts at a
distance of about Kn. apart, is indicated
by Fig. 3, which shows a section through
the completed transformer. It will be
seen that two trimmer condensers are
mounted on the baseboard ; these should
be mica dielectric condensers of 0.0005 mfd.
capacity, and each is jointed across one of
the windings; these connections are
clearly shown in Fig. 3; they should be
made with flexible wire, since in adjusting
the band-pass action and sclectivity of a
complete receiver, it is necessary to movo
the two bobbins together or apart, so that

SCREENING
BOX

&ﬁ&

bole, and a nut threaded
on it and tightened up.

Winding the Coils

This will give a pair of formers, each
consisting of a bobbin provided with two
slots §in. wide and }in. deep, in which we
have to wind the transformer coils. A fine

ANCHORING HOLE

a1
TAASSLAA 555,

N
stors ,FOGR
WINDING — eSS
Pz Verr 772

Fig, 2.—Showing wooden discs and method

of assembly.

" MICA-DIELECTRIC COND 85
Fig. 3.—Section of complete transformer.

stiff wire conncctions would obviously be
unsuitable.

This completes the transformer ; in use,
the two terminals of ome trimmer con-
denser (it is immaterial which) become the
primary terminals, and those of the other
condenser the secondary.

o0

By F. J. CAMM  (Eisor of “Praciical Wirelese™

This handbook contains every modern

circuit, complete with instructions for

assembling, component values, and notes

on operation. Whatever the circuit yo»
require, it is in this book.
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TESTED

WIRELESS CIRCUITS

Obtainable at cll Booksellers, or by post 29 fyom Geo. Newnes,
Lud., B-11, Southampton Strect, Strand, London, W.0.2.
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OUR REGULAR TELEVISION FEATURE

By H. J. BARTON CHAPPLE,
Wh.Sch., B.Sc, AMIEE

T HOPE I may be cxcused if T paredy a l
well-known phrase by saying that * To
look or not to look * is surely one of the

vital problems of the present day amengst

an ever-growing band of /rndio enthusiasts.

‘ - S fbotating Mirrom
- ’ /\ Y / ngrulm

Wertioal Fronk ; Y
// Sereern 4 !
0 ) L

\ ’

. . Ao
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tichned Reflecting Mipror

| O
Naor Mg 70 Incoming 7@levision
Sigrals

Fig. 2.— The schematic arrangement and light beam path of the Visor-Teledrum.

Television, as a subjeet, has been very but for television
much in the news. and although many slgnnls to conform to
of the stories which have got abroad this same restriction
appear to clothe some of the immediate only thirty scanning
developments in a shroud of mystery, this lines can be used at
is really far from being the case. the transmitter apd

Y he receiver, while
The Faets

| the. number of pic-

What are the facts as we know them tures per second pre-
to-day ®° Well, first of all, there is the ! sente({x;o the eye is
present television service provided by . | kept at twelve and a
the B.B.C.. using the standard Baird ap- | . half. The former
paratus. the visionsignals being broad- - _ - limits the
cast by the London National station amount of detail
on a wavelength of 261 metres, and scope of
while the accompanying sound emanates scene or subject
from the Midland Regional station on which can be por-
a wavelength of 398 metres. The traved on the tele-
transmissions are of half an hour’s dura- vision recciver
tion. and take place on Monday, sercen, while the
Tuesday, Wednesday,and Friday nights, latter brings about
starting at 11 p.m. Now these pro- a trace of flicker.
grammes have a definite entertainment
value, and the interested amateur will . The Ultra-short
be amply repaid for any time and money . Waves .
he expends in building apparatus so that Fully cognisant
he can look in, of these facts, the
_If there is any further incentive needed television authori-
by the reader who cannot quite make up ties have been develop-
* his mind, then here are the other facts. _ing both transmitting
Although the images which can be seen and receiving appara-
now as o result of the B.B.C. service are tus which will give
extremely good. the nafure of the entertain-
ment is limited in its scope. This arises
primarily from the reason that on
the medium waveband European
convention restricts the sideband
available for any form of radio
signal to 9 kiloeycles. For sound this
is, theoretically, quite satisfactory,

A
Fig. 4—A recent
photograph of the
present form of
Baird Grid Cell or
Light Valve.

flickerless images (25 pictures per second)
complete with a wealth of detail, this last
named resulting from the use of 120-line
and in many cases 180 or even 240-line scan-
ning. Details of apparatus of this character
were furnished in a Tele-Talkie article of

mine which appeared in PracTICAL
WireLESs dated September 30th. The
only way in which images of this

~character can be transmitted is vie the
ultra-short wawves, and the B.B.C. are
conducting experiments on these very short
wavelengths, -but no time schedule of the
transmissions or official statement has been
published so far concerning this work or the
firm or firms involved.

Completely independent of B.B.C. ac-

tivities, however, the Baird Company have
rented one of the Towers of the Crystal
Palace for a period of four years, and work
is already well advanced for ultra-short-
wave experiments from this ideal situation.
I mentioned this in the arti¢le referred to
above, but I now learn that to start with,
the wavelength of 6.05 metres will be used
for the transmission of the television signals,
and occasionally for sound, while at other
times the accompanying sound will be
transmitted on 155 metres. When the
installation is complete vision signals will
be seen on 6.05 metres and the associated
sound on 6.20 metres. The important
point I am leading up to, however, is that
the first television signals should be on the
air early in October, and these, to start
with, will be of the standard 30-line,
vertical scanning 7 by 3 ratio, 124 pictures
per second.
- All amateurs possessing ordinary thirty-
line television receivers can therefore par-
ticipate in this wonderful pioneer work
provided they have a radio rcceiver which
will tune on the ultra-short waveband and
are within the range of the signals. This
last-named factor is a very doubtful
quantity at the moment, and here the
amateur can help by making known
whether he can receive and synchronize the
television signals on his receiver.

The Visor-Teledrum

First of all, then, the reader will want a
reliable piece of television apparatus, either
of the disc or mirror drum type. 1 have
dealt with the former in my Tele-Talkie
series, and this article is to serve the
purpose of introducing the mirror drum
design, to which I have been devoting a
great deal of time recently so as to be sure

(Continued overleaf)
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Fig. 5—The spiral type of 100-watt bunched
filement projection lamp used in the Visor-
Teledrum.

(Continied from previous page)

that readers would have a piece of trouble-
free apparatus. In additron, I am now
testing out a special ultra-short-wave
adaptor, which I can present to readers and
thus enable them to be in the van of pro-
gress as far as television is conecerned.
I shall have more to say about this adaptor
in an early issue, so let me now deal with
the piece of television apparatus which I
have called the Visor-Teledrum.

The only complete mirror drum equip-
ment which is on the market is the Baird
apparatus shown in Fig. 1. This is the
projector which is included in the complete
* televisor ” marketed by that company,
and in consequence is a factory-built job
designed for housing in a cabinet top of
relatively narrow compass. The optical
path and angles between some of the com-
ponents has therefore had to be made to
conform to certain limits, and a jig-drilled
baseplate hecomes necessary,

Flexible Apparatus

To give the amateur a little more scope,
and also to make the _apparatus more
flcxible, I have therefore wade the optical
side of my machine keep to a prescribed
~centre line. This will perhaps be made
2learer by a reference to I'ig. 2, which
shows an elevation of the barc essentials
which have been included, and to Fig. 3,
which is a plan view of the Fig. 2
apparatus.

The “ signal analyzer,” projection lamp,
lenses, reflecting mirror, rotating thirty
mirrored drum are all lined up optigally to
be vertically over A B, while the dotted
line in Fig. 2 indicates the path of the
mean light ray beam at any one instant
of the complete y
operation.

Now whatarethe
main items which
are beingincluded
in this new piece
of apparatus ?
First of all, we
shall have the
*‘ signalanalyzer,”
projection lamp,
and one lens

mounted as a complete unit, called the
Baird Grid Cell unit. Readers will no
doubt recall that I dealt at length with
light modulation devices for television in
PracricaL WIReLESs dated September 2nd,
so there will be no need to go" over the
ground again,

An Important Point

In Fig. 4, however, is scen a new photo-
graph of the latest form of the Grid Cell
{or light valve) alone, and in Fig. 6 is a
view of the special type of bunched filament,
100 watt projection lamp which I am using
in conjunction with the unit. These two
components, together with the Nicol prism
combination, have the important property
that when the incoming radio television
signals arc passed on from the wireless set
to the pair of grid cell leads, the steady
beam of light from the projection lamp is
modulated in such a “manner that the
resultant light variation is almost propor-
tional to the light scanning analysis which
produced the signal originally at the trans-

Fig. 1.—The new Baird Televisor. The

arrangement of the mirror-drum, the new light

valve, the lens, and the synchronizing coils can
be scen clearly from this illustration.

mitting end with the aid of the photo-electric
cells.

Let me here once more emphasize the
importance of having a light modulation
device which is not an amateur-built-up
component. Only specialists can carry out
this side of the work efficiently, and although
I know of many cases where cells have been
made up at home, the results from the
brightness and image /point of view have
been very disappointing, and I lam anxious
that readers shall not find this the case with
the Visor-Teledrum. -

Mirror Erum Action

To resume our A
description of the
apparatus, the re-
sultant beam of

L

N
c

z =
Fig. 6.—Showing how the mirror drum produces the image from strips of light.

light, which is now varying in intensity,
passes in a straight line to an inelined mirror
set at such an angle that the rayisreflected
slightly upwards and focused on to the
mirrors of the drum. As each mirror picks
up the light area thrown on to it, it in turn
reflects the beam and makes the resultant
small area traverse vertically upwards
across a front screen as shown. Each
mirror on the drum, instead of being parallel
with the axis ahout which it revolves, hasa
slight ““ cant,” the angle difference between
each successive mirror being of the order of
one-sixth of a degree for a thirty-mirrored
m, :

. . This accurate positioning of the mirrors

is essential in order to build up the image
area in thirty vertical strips of light, each
strip being transmitted on the screen to the
immediate left of its neighbour. The
action is a little difficult to show diagram-
matically, but perhaps Fig. 6 will lelp
matters. Imagine a beam of light emanat-
ing from the point X "and striking the
mirror 1, 6, which we will suppose is mounted
at the angle shown. The light will . be

_reflected in the path OP, striking a screen

ABCD placed in its path, and if the drum

.is turned slightly we can imagine the light

spot travelling upwards and creating the
strip of light against the edge CPB. A
similar state of affairs exists for mirror 2, 5,
which can be parallel to the drum axis YZ,
and creates the vertical strip of light
through Q as a result of drum movement.
Finally, we have the scheme repeated for
mirror, 3, 4, giving the strip of light against
the edge DRA. Of course, the angles of
the mirrors with reference to the drum
axis ZY have been exaggerated® when
compared with the actual apparatus, but
this is really how the image area is built
up on the vertical front screen shown in
Fig. 2.

Correct Speed

Another very importarnit feature with this
apparatus is the motor which is driving the
drum at its prescribed speed of 750 revolu-
tions per minute. It is of the universal
type, that is to say it does not matter
whether it is fed from D.C. or A.C. mains.
It must be of a type designed to run
at constant speed. 'To assist the motor
in maintaining its correct spced, automatic
synchronizing gear is included as part of
the equipment. When the appropriate
coils are fed with signals of the correct
strength, the whole apparatus will be main-
tained in synchronism, and beyond a slight
tendency to float occasionally, that is move
up or down slightly when certain changes
are taking place at the transmitting end,
principally during the transition stage from
close up images to extended, or vice versa,
the image will be steady for the period of use.

Framing and phasing of the image so
that it is centrally disposed in the screen
is done very simply- by moving round a
single knob at the side of the instrument.
The motor is mounted in special trunnions,
and the knob moveient revolves the motor
in its cradle, thus_altering the relative
position of the synchronizing gear and the
drum so as to move the ifnage bodily either
up or down, as the case may be. .

In its final design I am sure the amateur
will find that he has a piece of apparatus
which will provide him with endless hours of
interesting work, quite apart from the enter-
tainment derived from the programmes now
broadcast. Obviously, to obtain the bdest
results it must be worked in conjunction
with a first-class wireless receiver, and I
shall deal with this side of the question at
the same time,
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Panel lay-out of the ,U(u'pen.

THE UNIPEN

(Continued from previous page)

plug “ H.T.4+” into the 60-volt socket and
plug “H.T.4+1” into the 36-volt socket.
Join the L.T. leads to the negative and
positive terminals respectively on the
accumulator, and connect the aerial and
earth leads to the appropriate terminals.
Whether you intend to use a loud-speaker
or not, the set should first be tried with
head-phones, of which the red and black
leads should be connected to the positive
and negative loud-speaker terminals.

Tuning Instruetions—The Selectivity Control

Screw down thc knob of the pre-set con-
denser, set the upper pointer on the tuner
to the “ M (medium wave) position and
turn the lower pointer to *“ AG.”” Turn the
reaction knob to its central position and
switch on. If you now rotate the tuning
oondenser the local station will soon be heard.
It can be brought up to maximum strength
hy increasing the reaction, but care should
be taken that the set is not allowed to

Simplicity is its keynole,

oscillate, since it can cause interference
with nearby receivers if used carelessly.
If a whistle is'heard the reaction condenser
should immediately be slacked off.

If your aerial is fairly near to a trans-
mitter you will probably find that selec-
tivity is poor and signals can be heard over
several degrees of the .tuning dial. In that
case the lower pointer on the tuning unit
should be turned to the
“M” position. This
will make signals slightly
weaker, but they should
still be quite loud enough
for the ’phones. A
number of other stations
can be tuned in by rotat-
ing the tuning dial slowly
and occasionally altcring
the reaction setting so
that a faint * breathing >
sound can be heard in the :
’phones the whole time. When signals arc
heard it might be necessary to reduce the
amount of reaction to make them quite clear.

Long - wave re-
ception is just the
same as on medium
waves, except that
the two tuning
pointers. should be
opposite the “L”
marks; As on
medium waves, if
a little extra
volume is required
and selectivity is
not an important
matter, it can be
obtained by sctting
the lower pointer
to (13 AG.H

When a loud-
specaker is to be
used it should be
connected to the
terminals previous-
ly used for the
’phone leads. Un-
less signals from the

’phones can be heard scveral feet away,
the set will not give satisfactory results
on a speaker, but when they are sufficiently
loud a sensitive spcaker of the balanced
armature type (that mentioned in the
specification has been found to be the hest
for this set) will afford pleasing reproduction.

On the Short Waves

To receive short-wave signals the pre-set
condenser knob should be unscrewed about
four turns, the lower tuner pointer set to
“8” and the upper one turned to either
“S1” or “S2” according to whether the
14.5 to 40 or 32 to 50 metre range is re-
quired. Tuning will then be the same as for
the broadcast bands, except that it must be
carried out much more slowly,using the slow-
motion tuning condenser knob only. It is
more important than ever on the short waves
that the reaction control should be adjusted
until the faint * breathing » sound is heard.
The set is most sensitive in this condition
and stations can casily be brought in which
otherwise would never be heard. If it is
found that oscillation cannot be obtained
on any particular part of the tuning scale,
or if oscillation starts with a sudden
“plop,” the pre-set condenser should
carefully be adjusted.

The Unipen as a Short-Wave Adaptor

To use the * Unipen’ as a short-wave
adaptor in conjunction with a broadeast
set of any type, all that you need do is to

The attractive panel
lay-out of the Unipens

join the loud-speaker terminals together
with a short length of wire and insert plug
“H.T.+ ” into the anode socket of the
detcetor valve-holder, after removing the
valve. The same batteries will be used for
both the adaptor and the receiver, of
course.

Next Week |

Next week I will give a test report on the
set and tell you the positions of the tuning
condenser at which the more important
stations are to be heard. In the meantime
you can proceed with the constructional

,work in the knowledge that the set cannot
fail to give really splendid results.

Itiisivery unlikely that you will experience
any difficulty in making the ‘* Unipen,” or
in operating it either, but if you do, re-
member that the set is Guaranteed, and
you are entitled to our ¥ree Advice in
regard to it. Simply address your letter in
the usual way to the Editor, and remember
to enclose the “ Free Advice Bureau
Coupon, which you will find on the
“ Queries and Enquiries >’ page of this issue,
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TWIN SCREEN

SOH.F. CHOKE

the very latest in high-frequency

practice, embodying the advantages of

the binocular with the screened type.

5 S Its efficiency on long and medium wave-

Ty 2 > i . .

Wﬁf\z\%@%‘g&’ lengths is of a very high order, while it
i may satisfactorily be

H.M.S.

Single Screen
H.F. GHOKE

A small but efficient screened choke
which will be found satisfactory in
use in all types of circuits where
the extra high efficiency of the
L.M.S. Twin Screened Choke is an

unnecessary extravagance, Suitable

for long, medium and
short wavelengths. PRICE 2,6

Ensure a safe and efficient
Aerial and Earth. The new
AEROFICIENT KIT provides
all you need. Complete, &/6.

Send a postcard for our new
catalogue, which describes cll
our products.

employed for wavelengths '
as low as 12 metres.

Impedance at 500 metres, 400,000

ohms. Inductance 200,030 micro-

henries. P R' c E

PRODUCTS

Advertisement of GRAHAM FARISH LTD., Masons Hill, BROMLEY, Kent. A

Export Office : 11/12 Fenchurch Street, E,C.3 M



the Alpha' /eads

With ordinary speakers, chassis distortion or damage

affects the _diaphragm, and may cause the speech

coil to foul the gap.

in the ‘Alpha’the unique and patented method of mounting
the diaphragm independently of the chassis ensures com-
plete freedom from the effects of chassis distortion.

Diaphragm and speech coil are mounted to a pressed steel
member which is secured to the cenire pole piece of the
magnet by a single nut. Accurate centring of the speech
coil in the gap is thus assured, resulting in permanent and

trouble-free operation.

Ask your dealer to demonstrate, and write
us for new 1934 Leaflet.

BAALPHA

PM.MOVING COIL REPRODUCER DE-LUXE
REPRODUCERS & AMPLIFIERS LTD., WOLVERHAMPTON

Two models are ava:lable viz,, STANDARD, with
6 ratio Transformer, and

MODEL "B,” with Universal Transformer for
Class B operalion,

Holden't
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|I Pust in an unsealed envrliﬁe usmi id. smmp i

REJECTOSTAT

You can clear your radio reception of most of the
interfering noises caused by trams, signs, sweepers
and other electrical machinery, without any alteration
to your set. Ask your local KB Authorised Dealer
about the KB “ Rejectostat.” He will explain how to
fix it to your aerial.

KB “REJECTOSTAT” UNITS—£1 5s. 0d.
Special shielded lead-in cable — 4}d. a yard

FOR RADIO AT
ITS BES T—you must
hear KB — the new Radio

to Kolster-Brandes Ltd., Cray Works, Sidcup, Kent. K3

Please send me full particulars of KB “ Rejectostat > . S

Name =iicvicernisreeirerens
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YOUR SET'S

Further Practical Advice

-

T has already been explained how an
H.T. battery is made, so we can now
constder how it functions. When it is
in circuit chemical action between the
carbon, sal-ammoniac and zinc causes
a voltage to be developed between the
positive and. negative elements. But as
current is drawn from the cell the same
chemical action produces a certain amount
of hydrogen gas which attaches itself to the
carbon rod in the form of small bubbles.
Hydrogen is an insulator and so the cell
would soon cease to operate were it not for
'the manganese dioxide which absorbs the gas.
¢ Provided that the current does not exceed
a certain amount, the hydrogen will be
absorbed as quickly as it forms and con-
sequently the cell will continue to operate
until the sal-ammoniac electrolyte is spent,
or the zinc container corroded away. But
if the current load were too great the hydro-
gen would not be absorbed quickly enough
and so the cell would either cease entirely
to function or would deliver only a small
‘voltage due to the * internal resistance ”
created by the hydrogen. This explanation
should make clear the reason for

P () e - )-0-01 ,

POWER

HE DL | - »

SUPPLY

for the “Beginner on the Choice and Maintenance of
LT, HT., and GB. Supplies =

e u-(».n-lv-l

(Concluded from page 103, Scptember
30th issue.)

Sel

third, of some
20 milliam-
peres.  Quite
naturally, the
larger capa-
city batterics are more
costly but when the H.T.
consumption is in excess
of about 7 milliamperes
their much longer life

T
1

T

s ibidiciiicl

il

Fig. 5.—This sketch shows how two 60-volt H.T. batterics can
be -wired in series to effect an economy,

different capacities of H.T. bat- gonracr 1 might not appeal to you as much as tests
teries obtainable. When a higher ORERIER ™™ ERals, under normal working conditions. Just
current; is required for a big set over a year ago a fn'end who had made a
the cells must be larger so that SHOOTHING three-valve S.G. receiver told me that -his
sufficient manganese dioxide can 100-volt standard capacity batteries had
be accommodated to absorb the e lastﬁd no more than eleven weeks
hydrogen as rapidly as it accumu- Accomues N each on an average. He had tricd
lates. It should be clearly under- = < three different makes and had paid
stood that a battery using larger . ido? 1 Z//aappll;o?tglatelywten shillings Eﬁr fla(':ll‘]
i %R, v (o1 + ba . We measured T,

cel{; doef? l;(})lt lgWe g greateé wonams. \ Vel -T- TENSION ourrent consumption of the get and
Vo gage, or the latter is governe (Heavr Line) P> AT fouhid Kit” fa "o lesactle ' B i
entirely by the nature of the et Conos: h I yd i x(intll
electrodes and electrolyte, and SEcoNoRRY amperes, whereupon 1 advised the
not by their size or bulk. HINDING, b— P — usel of nf tnple-cﬁpaclty (some
™ makers refer to them as super-

ThIree iizeidof H.T,bBat}erics " ca;‘)iucity) battery of similar voltage
t should now be clear why and costing a guinea. He was
we have -three sizes— standard, - somewhat reluctant to act on my
double and triple capacity — of Lr advice but did so eventually, and
high-tension batteries. The first 3 the larger battery lasted just short

type is capable of giving a steady
output of 6 to 7 milliamperes, the
second of 12 milliamperes and the

T

Fig. 7.—The method of obtaining the required S.G. potential from an elimin-
alor not fitted with a special tapping for this purpose.

-
Fig. 6.—Thc schematic arrangement of the batlery superseder.

more than compensates for the extra initial
expense.

=ss= I always find difficulty in persuading

people that
% the larger
batteries are
really an eco-
nomy, so if
i by chance

vou feel un-
convinced let
me give a few
actualfigures.
§I will not
state the re-
sults of nu-
merous lab-
oratory tests
1 have made
in respect to
the life of bat-
terics of dif-
ferent capaci-
ties, because,
although
thesc satisfy
me, they

Fliminalor

of nine months! I leave it for
you to calculate the saving. Please
bear in mind that I am not financially in-
terested in the sale of batteries, and 1 recom-
mend the larger types because I know that
they are a definite economy for any except
tho smallest set. If you are in doubt as to
the type of battery most suitable for yous
set, just measure the current consumptior
when using a battery which is up to fuli
voltage by connecting a milliammeter in
%ries with the negative lead as shown ir
ig. 4.

Using Two Batteries in Series

With a receiver in which there is more
than one H.T. 4 tapping, and where one o
two of them require only GO volts or so, the

‘lower half of the battery is subject to &
higher lcad than the other and so runs
down more quickly. This is wasteful.
because it becomes necessary to replact
the battery beforc a portion of it has
become exhausted. In such cases as this
it is more economical to use two 60 o
066-volt batteries connected in series in-
stead of a single one of higher voltage
since one of them can be replaced separately
(Continued on page 196)
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and the other kept in service until it
becomes properly exhausted. A sketch of
the connections required is given in Fig. 5.

¢ Shelf ** Life
There are not many more points to be
observed in regard to the use of a high-
tension battery, but it should be mentioned
that moderate temperature and humidity
are both conducive to longer life. If the
battery is allowed to get too warm, the
clectrolyte evaporates to a certain extent,
whilst dampness or extreme cold
have a deleterious effect. These
things are not of great impor-
tance in this country, where we
enjoy temperate (?) climatic
conditions, but in the interests
of economy they should not be
entirely overlooked. It should
also be remembered that all
types of dry battery run down
after a certain length of time
(probably a year to eighteen
months) even if they arc not .
used at all. The deterioration
is due to evaporation of the
electrolyte and corrosion of the
zine ccll containers. For this
reason it will be clear that it is
unwise to buy batteries from a
small shop where they may have
been in stock for a long time.

Other Forms of H.T. Supply .
High-tension accumulators are not used
extensively, but they do provide an economi-
cal source of supply when using a large set
having a consumption in excess of 20
milliamperes or so. No special mention
need be made of their correct use since
the same rules apply as in the case of low-
‘tension accumulators, except that the
constructionn is of such a form that re-
charging is not necessary at intervals of
less than two months, always provided
that the cells do not run down more guickly
than this. As the usual capacity is 2,500
milliampere hours, they will supply a
current of 25 milliamperes for 100 hours.

Another type of H.T. accumulator is
built dp from a number of nickel and steel
plates and uses an electrolyte of caustic
potash. Itisthus rather different from the
normal accumulator and does not require
so much attention. The cells are all
connected to a switch so that they may
be put in parallel and charged from a
6-volt accumulator of the normal type.
The current taken from the accumulator
i3 quite small and tappings can be taken
from a 2-volt section to provide the normal
L.T. supply.

A kind of H.T. supply unit which dis-
penses with the need for a dry battery or
mains supply is known as a Battery
Superseder. This is a form of eliminator
which can be fed from the L.T. accumulator
whilst the latter is being employed for its
normal purpose of heating the valve
filaments. The principle upon which the
instrument operates will be understood by
reference to Fig. 6. Low-tension current
(of about 1 ampere) is fed to the primary
winding of a high-ratio step-up transformer
through a make-and-break. This results
in a higher voltage (100 or so) of alter-
nating current being obtained across the
ends of the secondary winding and the
current is rectified and smoothed in just
the same way as the A.C. supply from the
lighting mains. When using an eliminator
«f this . type its current consumption must

innumerable different types, so the

Fig. 8.—How both H.T. and
G.B. can be obtained from
the same battery.
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be added to that of the valve filaments
when deciding on the most suitable capacity
for the low-tension accumulator.

Mains Eliminators—Choosing a Suitable

Type

High-tension eliminators for use from
tho lighting mains can be obtained in
be-
ginner will often be at a loss to know
how to make a choice. The principal
deciding factors are the maximum volt-
age and current required by the set,
and these items naturally affect the price
of the unit very ap-
preciably. )

Assuming that the set is of the most
popular three-valve S.G.-Det.-Pen. type,
it will require at least 120 volts at a mini-
mum of 15 milliamperes, but it always
pays to obtain a unit which will have a
little “ reserve.” By so doing it will never
be overloaded, and consequently it should
last for ever (or nearly so). In addition,
there will be * power in hand ” for the
time when you wish to add another valve,
as you most certainly will if you are of
an experimental turn of mind. So long as
you are going to use battery valves, a
maximum voltage of 150 is all that is
required, and the appropriate maximum
current rating for two-, three-, four-, and
five-valye sets can be taken as 12, 15,
25 and 30 milliamps respectively. Next
you must decide on the number of tappings
required. Personally, I prefer to have
only two, one giving the maximum voltage,
and another a variable zero to 80 volts
supply, which is suitable for feeding the
screening grids of S.G. and V.-M. valves.

When using an eliminator of this type
it is, of course, necessary to employ de-
coupling in the set itself. I consider this the
neatest- and most satisfactory system, but
if you already have a set fitted with two
or three H.T. terminals it is best to obtain
an eliminator with, say, one fixed and two
variable tappings, so that the optimum
voltages can be obtained under any
circumstances.

Screening Grid Potential

At this~juncture it ought to be pointed
out that the H.T. for the screening grids
should always be taken from a potentio-
meter, and no! from a variable resistance.
This is always arranged for in eliminators
specified as having an S.G. tapping, but
where a different type of instrument is in
use, the screening grid potential can be pro-
vided by connecting a 100,000 ohm wire-
wound potentiometer between the negative
and one positive eliminator terminals,
as shown in the sketch of Fig. 7. Connec-

,

October 14th, 1933

tion to the S.G. terminal of the set is made

from the centre terminal or slider of the
potentiometer and.a-2 mfd. fixed con-
denser of at least 600 volts D.C. test is
connected between the slider and H.T.
negative to act as a by-pass.

Trickle Charger .

When buying an eliminator for a battery
set, it is always well worth while to obtain
one fitted with a trickle charger so that the
accumulator
at practically no cost. The extra expense
of the trickle charger is very slight, and it
will soon pay for itself. On the other hand,
if there is some likelihood of eventually
changing over to A.C. valves, an eliminator
should be bought which con-
tains, in addition to the H.T.
supply, terminals giving 4 volts,
4 amps A.C. The latter will
not be required whilst battery
valves are in use, but may be
left disconnected until they are
needed.

Voltage of °* Fixed ** Tappings

A point which often confuses
the beginner is that * fixed
voltage tappings on eliminators
“are usually specified as giving,
for example, “ 100-120 volts
at 5-3 milliamps.” This means
that the voltage will be the
lower figure when the load is
5 milliamperes, or the higher
one when the current is only
3 milliamperes. Intermediate voltages will
obtain when the current consumption is
between the maximum and minimum
values. In such-cases it will be fairly safe
to assume an average voltage (110 in the
example quoted) if the actual current con-
sumption of the sét is not known, but it
can be found as shown in Fig. 4, by con-
necting & milliammeter in series with the
tapping concerned.

Switching On the Eliminator

When using an A.C. eliminator with a
battery set it is very important that the
L.T. should be switched on before the
eliminator, and switched off after the
eliminator. This is to ensure that there
will always be a current load on the H.T.
supply, which will prevent the voltage rising
to a high figure and causing damage to

‘receiver components.

Grid Bias

The grid bias supply is just as important
as the H.T. and L.T., in fact, from the
point of view of economical running it
can be even more so. G.B. batteries are
cheap but, used correctly, they can con-
siderably increase the life of both the H.T.
battery and the valves. As an example,
I give the following figures which show the
high-tension current consumption of a
typical small power valve when receiving
an® anode voltage of 120 and various values
of grid-bias voltage.

Anode Voltage=120
G.B. ¥é)ltago Anode Current

8 m.a.
12 11 m.a.
9 14.5 m.a.
6 17 m.a.

The G.B. voltage recommended by the
makers for this valve is twelve, but it works
quite well at 15 volts and an economy can
be effected by operating it at the latter
voltage. When the voltage is reduced
the current consumption goes up rapidly,
and results are nét improved. ¢

can be charged at home.
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and better
than many
at double
its price
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DRIVER sound in construction and design and

e SRR R gives a result equalling and often better
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VALYE HOLDERS

These Valve Holders have exception-
ally low loss moulde ases, the
insulating material between sockets
being reduced to a minimum. Con-
tacts are of phosphor bronze, sturdy in

PRODUCTS

g Ensure a safe and efficient Aerial and Earth. The new 6,6
F“"“' AEROFICIENT KIT provides all you need.  Complete

our Pin Five Pin Seven Pin 5 L
Type, b Togal Tyve /3, Send a posteard for zzi{or;iu;'fs;aclg‘?ue. which describes

Advertisement of GRAHAM FARISH LTD., Masons Hill, BROMLEY, Kent.
S e R ey = x port Office: 1112, Fenchurch Street, E.C.3. MRS
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KINGS OF
THE AIR

\\/ HEN you try one of these handsome Cossor

Receivers in your own home (your Dealer
will gladly arrange it) you will realise that you
can have up-to-date Radio for a surprisingly
modest outlay. In performance, appearance and
ease of operation these Cossor Console Models
are cqual to much more expensive Receivers.
Send the coupon for full particulars.

SCREENED CGRID CIRCUIT

MOVING COIL SPEAKER

NGLE - DIAL TUNING

COSSOR CLASS «B’ BATTERY CONSOLE
Model 3456

Complete Receiver, as illustrated, with Cossor 220VS Variable-Mu
Screened rld Cossor 210 HL Detector. Cossor 215 P Driver and Cossor
220 Class "'B'" Output Valves. Smgle—dml tuning, sclectivity coatrol
and ccmbined volume control and ‘' on-off’ switch. Wavechange
switch for 200-530 and 900-20C0 metres. Handsome walnut finished Con-
sole Cabinet, 2 ft. 1l in. high, 1 ft. 2 in. wide, 11 in. deep, giving ample

accommodation for katteries. Permanent Magnet
Moving Coil Loud Speaker of the latest type. £9 I? O
.

Gramophone Pick-up Plug and Socket, PRICE
Price does not include Batteries Hire Purchase Terms: 20[- deposit
or Accumulator, and 10 monthly payments of 20/-.

COSSOR ALL-ELECTRIC CONSOLE (for A.C.
Mains) Model 3468

Specification similar tb Batterv Model 3456, but operating from Electric

Lrght Supply. Complete with four Cossor A.C. Mains Valves viz :
V.S.G. (Met.) Variable-Mu S.G., 41 M.H. (Met.) Detector, 41 M.P,

Output and 442 B.U. Rectifier. Mains Energised Moving Coil Speaker.

1lluminated tuhing-diat (Model 3468 only } For
A.C. Mains only, 200/250 volts adjustable,
40/100 cycles. PRICE £ I 0’ I 5’0

Hire Purchase Terms : 25]- deposit
and 10 menthly payments of 21/-.

COSSOR ALL-ELECTRIC CONSOLE (for D.C.
Mains) Model 3469

As Model 3468, but for operation on D.C. Mains. Supplied complete
with three Cossor D.C. Ma ns Valves viz: D.V.S.G. {Met.) Variable-

Mu S.G., D.H.L. (Met.) Detector and D.P. Power
Output. Fot D.C. Mains only, 200/35 volts £ | o |5 0
(adjustable). PRICE

Hire Purchase Terms: 25]- deposit
and 10 monthly payments of 21/-,

Legs are detachable on all Console Models and the receivers
can be used as table models with legs detached.

/ To A. C. COSSOR LTD., Melody Dept.,
Highbury Grove, London, N.5.
¥ Please send me free of charge, Folder No. 1.9 which gives

BATI'E RY & ALL-ELECTR.C RADIO full particulars of Cossor Console Receivers.

Prices do not apply In LF.S. Name . -
A. C. COSSOR LTD., Highbury Grove, London, N.s. Depots at Birmingham, Brisiol, Mﬁﬁi:. 14/30/38

Glasgow, Leeds, Lwcrpaol, Marichester, Newcastle, Shr_ﬂ‘ield, Belfast, Cardiff and Dublm
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PJ.:.DER. = HALF-

A Novel Trimmer for 2-Gang Condensers

i_ OW many wireless constructors have
experimented with home-made gang-

ing devices for two individual similar

CONTROL OF

Z-CANG TONDE
DIAL INDICATOR
5 SHOWING NORMAL
POSY OF TRIMMER
DIFFERENTIAL
TRIMMER ’\//'

Fig. 1.

POSITION
OF TRIMMER

To GRID

R

Fig. 2—A trimmer for 2-gang condensers.

AAASANA
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condensers ? ‘Very often some difficulty
is experientéed owing to damping at the
ends of the tuning scale, due to the presence
of aerial capacity in the aerial coil ; this
may occur whether an aerial tuning con-
denser be in the circuit or not. This
may be even more apparent over the long
than the¢ medium-wave band. A very
simple device ‘'may be utilized to balanee
up the two'tuned circuits by incorporating
a very small capacity differential con-
denser (built up type), so that the fixed
vanes are in parallel with the fixed vanes
of the tuning eondensers. To obtain a

RINK | ES=s
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THAT DODGE OF YOURS'!

Every teader of ‘“ PRACTICAL WIRE-
LESS” must have originated some little
dodge which would interest other readers.
Why not pass it on to us? We pay £1-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay
half-a-guinea. Turn t idea of yours to
account by sending it in to us addressed
to the Editor, “ PRACTICAL WIRELESS,”
George Newnes, Ltd., 8-11, Southampton
Street, Stcand, W.C.2. Put your mame and
address on every item. Please note that every
notion sent in must be original. Mark

envelopes “ Radio Wrinkles.”” Do .NOT
enclose Queries with your Wrinkle. H
ot et “ —.

very low capacity for this trimming device
it i8 necessary to remove the majority
of the vanes and leave, say, only one
vane upon each side of the modified
differential condenser. The accompany-
ing sketch (Fig. 1), and typical circuit
diagram (Fig. 2), will thoroughly explain
‘the arrangement to be adopted. It is
advisable to use an engraved control §
knob for the trimmer, to indicate the §
position of the vanes, and this should be
at * normal  when the trimmer inserts
equal capacitiesinto both tuned circuits.
Thus, after the initial tuning operation
of the main tuning control, the final
adjustment may be easily accomplished
by moving the trimmer slightly to
‘“normal.””— Wx. A. Harrisox (Liver-
pool).
V6 Volt. GB. TRANSFORMER

> 1
0
MIKE
15T VALVE
OF RADIO PHONES
SET.

BROADCASTING.

Circuit diagrams showing uses for a simple
microphone.

Plug Connectors for H.T. Accumulators

THE following dodge may be found use-
ful for those readers who possess an
H.T. accumulator. It is usual to have two
9 batteries of 50° or 60 volts placed one
above the other, consequently when making
adjustments or alterations to the set the
‘top crate has to be taken off in order to

TO ACCUMULATOR

EIONTE OiSTANCE MIECES.

7

Plas connectors for H.T. accumdlalors.

g ] |

remove the plugs from the lower half of the
accumulator. To overcome this incon-
venience I made up the gadget shown in
the sketch. The parts required are: a
piece of ebonite 2in. wide of a length to
suit the number of plugs and sockets
fitted ; one plug and socket for each lead
going to the accumulator; one piece of
ebonite tube; six suitable screws for
fixing, and a length of flex. The plugs
and sockets are then fitted, as shown,
each pair being connected together with a
piece of flex. The leads coming from the
set are connected to the sockets on one
side of the ebonite, and the leads frem the

accumulator to the other side. The ebonite
tube is then cut up into six pieces, the
length of these depending on the length
of the sockets. Then all one has to do-
to disconnect the H.T. supply is to pull
out the plugs. It is also useful for making
voltage and current measurements, as may
readily be seen.~—J. W. Box (Londen,
W.C.1.)

A Home-made Microphone
HE following description of an efficient
home-made “ mike” may prove
interesting to other readers. The two
main items are a small * button * micro-
phone and an old headphone. The inside,
comprising the magnets and coils, is re-
moved from the headphone. The two
terminals at the rear are used, but
while one is connected to the case,
the other is insulated. A small

/
MICROPHONE BUTTON.

An outside view and section
of a home-made microphone.

hole should be drilled in the centre of
the original diaphragm, whieh is then
fitted on to the spindle of the microphone
button. ¥From the terminal C, at rear of
button,, take a short wire to A, the in-
sulated terminal. The circuit is. com-
pleted through the microphone to the
diaphragm, to the ease, and from thence
tolterminal B. A rubber band was used
as a washer between the diaphragm and
the screw cover. The whole job was then

'| CIRCUIT FOR'UNE wWORK. mounted on a small baseboard, the arm

connecting the original headphone to the
headband being used
as a bracket. The
microphone will be
found to be very gy
efficient, and can be
used in a variety of
ways, two of which are
shown in the circuit
diagrams.—G. R. BEN-
%I;:’;‘T (Cowes, L of

Reducing Mains
Hum

S the centre-

tap of the

4.volt L.T. second-
ary winding of a
home-made mains
transformer is
not always the
correct  clect-
rical centre, due
to the winding not
being quite even, or
some other cause, it

(Continued overleaf)

An arrangement for
reducing mains hum.
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VALVEHOLDER AS
COIL BASE™

To GRID
CONDENSER

PLAN OF COIL & BASE,

BOTTOM OF
GRID WINDING

TOP OF
REACTION
WINDING

Using old valve-
holders for making
short-wave coils.

QP OF
EACTION
WINDING

often repays the constructor to try con-
necting a low resistance potentiometer
across it, and to use the sliding contact
to find an artificial centre tap which will
definitely reduce mains hum.

An old wire-wound potentiometer, in
which the wire element has developed a
defect, should be re-wound with about
3yds. of No. 32 S.W.G. Eureka wire,
the old winding being first removed. When
finished, it can be replaced in the case,
the conmections being made as before.
If the potentiometer is then mounted on
a small piece of fibre or ebonite, and a small
hole made just below it, it can be con-
veniently secured to the now unused centre
tap terminal on the transformer, as shown
in the sketch. The two ends of the re-
sistanee winding are connected across the
4-volt secondary winding, the slider arm
being taken to the same connection as the
centre tap terminal was originally.

As the resistance of the potentiometer
is about 24 ohms, the current passed at
1 volts is approximately 1/6 ampere,
which is insufficient to cause undue heat,
and will not place much extra load on the
transformer ; actually it is less than 1 watt.
—H. G. SLADE Malta).

Plug-in Short-Wave Coils from Old Valve
Bases

CONSTRUCTORS who. possess a junk-

box as well as an economical tendency
may find this hint useful. The only materials
required are, an old valve base, a pieco of
bakelite former about 1#in. long, a valve-
holder, 4 small bolts, a short length of
No. 18 and No. 36 D.C.C. wire, and a few
washers. The four legs on the valve base
are drilled to enable the wire to be entered
and soldered in position. Next four holes
arc drilled in the former and valve base,
to take the bolts, as shown in sketch.
The valve base need only be entered inside
the former sufficiently to allow the bolts
a firm hold on both. The space between
the valve base and the former may be filled
with washers on the bolts. These prepara-
tions being completed, the winding is
commenced. The top end of the grid
winding is taken down inside the former
and soldered to the grid leg on the valve
basc, the bottom of the grid turns is soldered
to the filament negative leg on the base.
"The top of tle reaction turns is taken to the

a little Chatterton’s compound.

~ PRACTICAL WIRELESS

plate leg on the base, and the bottom
of the winding to the other filament leg,
both being--soldered , as before, -Make
sure all conneqtir_égs arec well soldéred to

Tseur reaction: their respective valve legs, then put’in

GRID COIL
NOIB DEC. N2 36 DC.C.
- /

the four bolts, and screw up-tightly. This

will hold the coil firly against the valve

base. The valve-holder is now secured
HEC.
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on the baseboard, and is utilized as a coil-
holder, the grid terminal being connected
to the grid condenser, filament negative
terminal to earth, plate terminal to reaction
condenser fixed vanes, and the other fila-
ment terminal to detector wvalve anode.
The coil is now plugged in, and the aerial
clipped on to the top of the grid winding.
/

),

!.lﬂcrgr

Fig. 2.

A pick-up made from a gramo. sound-box.
Constructors will probably want to vary

the range of their coils, but the details
of the ones I have made may prove useful.

The first coil consisted of four turns of
No. 18 D.C.C. as grid winding, and four
turns of No. 36 D.C.C. as reaction winding,
the turns in each winding being kept about
twice the thickness of the wire. apart.
The reaction winding was divided to ensure
smoother rcaction, and was wound about
an %in. above and below the grid turns.
This coil covered a waveband of about
15 to 35 metres. The sccond coil was
made in a similar manner, with cleven
turns grid and eight turns reaction w inding,
the reaction winding being divided as
before, four turns on top of grid turns and
four below. This coil covered & wave-
band of about 30 to 80 metres. Both coils
were used in conjunction with a .00025
tuning condenser, and a .00015
reaction condenser. The accom-
panying sketch gives details

of all connections.—B. W.
HopE (Sunderland).
Making a Pick-Up From a

Gramo. Sound-box

IRELESS set owners who

also possess a gramo-
phone may be interested to
know how I made a pick-
up at little cost. All that is
required is a microphone but-
ton, a piece of thin ebonite, and

Fig. 1 shows .the sound-box of
the gramophone. First of all,
carefully take the sound-box
apart, . and unscrew the stud

A novel
hydro cut-out.

October, 14th, 1933

{from the diaphragm finger which is screwed
to the centre of the mica. The mica, rubber
gaskets. and stud are:mef required. 'The.
piece’ of “thin ebonité_ig now shaped to-
suit the back of sound-box, as in Fig. 2.
K can be fixed in position with “Screws
or Chatterton’s compound. The jmicro-
phone button is fixed exactly in the centre:
of sound-box, at the back, with the two-
leads of thin insulated copper wire attached,.
asshown. The diaphragm finger is cleaned

‘at the tip, and carefully soldered with a

neat spot -of solder to the- screw -which is
in the centre of the  button.” Two
holes. should next be drilled through
the ebonite and case for the leads, and
the socket screwed on to the ebonite

.at the back. Lastly, the small adjusting

serews on the stylus should be screwed
up just tight enough to prevent chatter.
To use the pick-up-on a set that is not
fitted with pick-up terminals, take off
the aerial lead from the set, fix valve pins
to the ends of pick-up leads, and take out
detector valve. Put one wvalve pin in
grid socket of valve-holder, and the other
pin in the G.B. battery 1% volts socket.
If loud tone needles are used, very little
ncedle scratch will be heard.—J. A. MoYLER
(Tslington).

A Hydro Cut-Out

=T HE hydro cut-out, as it is called, con-
sists of a see-saw-arrangement made
of wood and scraps of tin. At one

" end of the see-saw is a suitable weight, heavy

enough to weich down the canister when
empty ; at the other end is the canister in
which enough watér is poured to allow it
to weigh down. This-is made of either
aluminium or tin. If a tin is used it should
be painted inside with enamel to prevent
rust. A fine hole is then made in the
bottom, small enough to allow only a con-
tinnous drip of water to pass through.

Water is then poured into the canister,
thus weighing it down and making contact,
with the brush, which is fixed to the upright,
strip of wood on the inside. A large cork,
to which a strip of brass is attached, is
fixed on to the spindle, and this makes
contact with the brush when the canister
is filled with water. When the canister.
has emptied itself, contact is broken as
the brush then rests on the bare cork.
A break is thus made in the L.T. leads,
which are connected to two terminals on
the baseboard, as shown. Experiments
can be made to find out exactly when the
“ switehing off ” will take place, and
markings are then made on the side of
the canister, enabling one to know how
much water to pour in.—K. WILLIAMSON
{Whitefield).
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THE VALVE

Mullard Master Valves are chosen by discriminating radio enthusiasts in greater
numbers than any other type of valve. That is because previous results. have
shown them superior in design, construction and performance. Today three million
aerials lead down to Mullard Master Valves—and three million aerials can't be wrong.

ASK T.SD. Whenever you want advice about your set or about your valves —ask 1.S.D.—Mullard Technical Service
Departmeni—-always at your service. You're under no obligation: whatsoever. We help ourselves by helping you.
When writing, whether your problem is big or small, give every detail, and eddress your envelope fo 1.5.D., Ref. D.P.R.

THE - MASTER. - VALVE

The Mullard Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2.

Arks
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Three-quarter front view of the A.C. Superhet showing the
professional appearance of our latest receiver.

N the past, all the reccivers which have been
produced by Practicar. WIRELESS have
been built at the very minimum of expense,

consistent with efficiency. That is to say, when
the design has been considered, the various
components have been chosen so that the
essentials of the particular design could be
incorporated with as small an outlay as possible.
In no case has efficiency been sacrificed in order
to cheapen the cost of a receiver. On the
other hand, no expensive component has been
chosen if a cheaper one was available which
would give the same results. Many letters
have been received from readers asking for
cheaper receivers, and, on the other hand,
many readers have asked for what might be
termed a luxury receiver. That is, onc which
employs really up-to-date ideas and gives
practically the very best that can so far be
obtained in a home-constructed receiver, expense
being no object. For these the present receiver
has been produced. It is not cheap. It does,
however, employ principles which can be said
to be really modern, and although omly four
valves are employed, these are the very latest

Top view of the A.C. Superhet.

valves which have been
released. The circuit, too,
is absolutely new, and there
will be seen to be many
novel features in it. Apart
from the fact that the
circuit is of the superhet
type, automatic volume con-
trol is incorporated, and two
of the latest high-frequency
pentodes are employed to-
gether with a duo-diode-
triode.

The Cireunit

Before going any farther,
perhaps the circuit should be
explained for' the benefit
of - those to whom such
details appeal. Band-pass
tuning circuits are employed between aerial
and first valve, which is an H.F. pentode
acting in the double capacity of first detector
and oscillator. The band-pass coils and the
oscillator coil are built up on a single unit
with the three-gang condenser, the whole being
obtainable with tracking condenser, etc., in-
cluded. This is a British Radiophone product,
and the efficiency is of the very highest order
owing to the fact that the three scparate circuits
are factory matched and already adjusted when
built into the set. On the same assembly is a
potentiometer for volume control purposes,
ganged with an on-off switch. LF. transformers
manufactured by the same firm are employed
to couple this first valve to the I.F. valve and
also in the next stage. The L.F. valve is a
variable-mu H.F. pentode, and the bias is
set to a pre-arranged value and then acted
upon by the A.V.C. circuit. There is thus no
manual volume control on the H.F. side. The
third valve is a duo-diode-triode connected
in a very unconventional manner. It will
be seen that one diode acts as a rectifier whilst
the other diode performs the function of A.V.C.
The anode is kept at a constant potential,
whilst the cathode performs the functions
usually devoted to an anode. It is
coupled, via a fixed condenser, to the
volume control potentiometer which
forms one part of the resistance-capacity
coupling between the duo-diode-triode
and the output pentode. Included in the
cathode lead is a special hum stopper,
and it will be seen from the circuit diagram
that the voltage is obtained independently.
The output valve, a Mullard Pen. 4 V.,
gives an output of approximately 2 watts.
The mains unit is built up on a separate
-chassis, and this is coupled to the receiver
chassis through the medium of a multi-way
lead and a plug. The speaker is of the
energized type, the field winding serving asa
smoothing choke. So much for the circuit.

Construction

As the coils, condensers, etc., are already
assembled as a completo unit, the construe-
tion is reduced to a very simple operation.
The valve-holders should be mounted first,
then all the sub-baseboard components.
Note very particularly the position of the

A High-class, Four-valve Mains Receiver, Emy
Valve, and the New HL.F. Pentode. Tl
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Top and sub-baseboard wiring diagram of the A.C. Superhet.
be deall with next week.

The mains portion will

-t
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(RHET

)1, Duo - Diode - Triode
With Next Week

small .25 mfd. electrolytic con-
denser. It is essential that the
negative terminal of this is
joined to the common earthing-
lead. Although the chassis
is of the metallized type it
is provided with a separate
earthing lead so that it is ab-
solutely certain that a good
earth return is obtainable. For
this purpose two bolts will be
seen in the chassis, and con-
nections are made to these
through the medium of solder-
ing tags. There are a number
of soldered connections, and in
order to prevent trouble at a
later stage, care should be taken
to ensure that these connections
are soundly made. As each
joint is soldered, pull at it in various directions
in order to make sure that it is not ““dry
soldered.” Leave the band-pass unit until last
in order to avoid the extra weight when turning
the chassis about to make various connections.
There are very few wires, and the wiring’
diagram will make all points quite clear. There
are no difficult points in any part of the eircuit.

The Mains Unjt

The mains unit should next be made up, this
may be carried out from the theoretical, or you
may wait for full details next week. There are
one or two special points to be attended to, and,
therefore, you should only undertake this if you
are fully capable. Particular care should be paid
to the connections to the pins of the connecting-
plug in order to ensure that the correct potentials
will be applied to the receiver when the chassis
is connected. The flex from the on-off switch
should be joined to the input sockets on the
mains transformer in accordance with the
voltage of the mains. It will be noted that a
mains aerial socket strip is fitted to the experi-
mental
receiver,
and the con-
nections for
this device
will be de-
scribed at a
later date.

Testing Out
Plug the

valvesinto

the sockets

Combinea ;
rolume
Control Ana
On- 04 Swetch.
\

I T i

|
‘;
|

plii

View of the sub-bascboard wiring.

switch is in the “off” position, and then
connect to the mains. Switch on, and after an
interval of about thirty seconds a faint hum
should be heard from the speaker. Turn the
volume control farther towards the right
(clockwise) and then rotate the tuning dial until
the local station is heard. On the original
receiver it was found that the trimmers on the
band-pass wunit and the ILF. transformers

| required no adjustment whatsoever, but thid

may have been due to a lucky setting of the
various parts, and each receiver should be tried
in order to make certain that no adjustment
is required. On no account rotate the trimmers
as though you were winding up a elockwork
mechanism. Only the slightest turn should be
required in eithér direction, and it is best to
set the volume control to a position where the
station can only just be heard, and then adjust
the trimmers to maximum volume. If any
increase is obtained, reduce volume again on
the volume control. Practically every worth-

while European station may be heard on this
receiver, and the A.V.C. device will take care of
any fading.

Sarndpass
yRadopak

in accord-
ance with
the mark-

ings shown

on the wiring
diagram,
and test out
the receiver
before

7]

into the

in-
serting it

‘cabinet.

Make certain
that the

Front view showing control positions.
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One Superhet Radiopak with 500,000 ohm Potentio-
meter (British Radiophone). )

Two L.F. Transformers (110 kc/s) (Bl‘l.tl'sh Radiophone).

One Aecrial-Earth Socket Strip (Clix).

One Mains-Aerial Strip (Clix). . -

Three 5-pin, ome 4.pin, two seven-pin chassis type
Valve-holders (Clix). 1

One Screened H.F. Choke (Amplion).

Three 2 mfd. fixed Condensers, type 65 (T.C.C.).

One .1+ .1 mfd. fixed Condenset, type 87A (T.C.C.).

One .02 mfd. fixed ndenser, type 25A .C:C.;.

Two .01 mfd. fixed Condensers, type 80- (T.C.C.

Mains
Trarnsformer
Adgobor
4:’%;’
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Theoretical circuit of the Luxus A.C. Superhet. Soeaer Feid

One .001 mfd. fixed Condenser, type 34 (T.C.C.).
Two .0001 mfd. fixed Condensers, type 34 (T.C.C.).
One .002 mfd. fixed Condenser, type 34 (T.C.C.)
One .25 mfd. Electrolytic Condenser, type 511 (T.C.C.)
One .00005 mfd. Fixed Condenser, type S (T.C.C.).
Two 8 mfd. Electrolytic Condensers (Dubilier).
Thirteen ! watt Resistances: two 300 ohm, ome
1,000 ohm, one 25,000 ohm, two 50,000 ohm,
two 75,000 ohm, one 100,000 ohm, one 250,000
ohm, three 1 megohm (Claude Lyons).
One Mains Transformer, type 804 (Heayberd).
‘One Mains Connector, type F.15 (Bulgin).

LIST OF COMPONENTS FOR THE LUXUS A.C. SUPERHET.

One 5-pin Plug, type P.3 (Bulgin).

One Metaplex Chassis, 14ins. by 12ins. (Peto-Scott).
One Metaplex Chassis, 8in. by 12in. (Peto-Scott).
One Luxus Cabinet (Peto-Scott).

One Energized Speaker, type E.8, 2,500 ohms (Epoch).
Three Coils ¢ Quickwyre ’’ (Bulgin).

Screws, soldering tags, flex, mains plug, etc.

One S.P.4 Valve (Metallized) (Mullard).

One V.P.4 Valve (Metallized) (Mullard).

One T.D.D. 4 Valve (Metallized) (Mullacd).

One Pen. 4V. (Mullard).

One 442 B.U. Valve (Cossor).

Further
Notes on

A Simple Universal Receiver Which May Be Used on Either A.C.

TUNING CONDENSER

10-1 COUPLING UNIT

PENTODE OUTPUT VALVE

SPECIAL
HALF-WAVE
RECTIFIER

MAINS FUSE

TO AC.ORDC.
MAINS.
TO LOUDSPEAKER

Three-quarter rear view of the
C. - D.C. Two.

HE earth connection in this receiver
runs from the condenser bracket,
via the chassis, and a simple

junction is thus made. Connection to
the mains is obtained direct from the
fuse-holder. For this purpose obtain a
length of flex long enough to reach from
the receiver to the nearest mains point,
and fit a plug to the end. The opposite
end should be bared for no more than a

EARTH

THE A.C.-D.C, TWO

DUAL RANGE TUNING COIL

HIGH AMPLIFICATION
DETECTOR VALVE.

SELECTOR LEAD

quarter of an inch,
and these short bared
portions should be
inserted into the con-
necting terminals on
the fuse-holder.
Tighten up the screws
Amsnd well to avoid all risk of their

being pulled out and so blowing
the house fuse, and make certain that the
switch on the receiver is * off.” Flexible
leads are provided for connection to the
loud-speaker, and these are brought through
a small hole in the rear of the chassis.
A further short length of flex must be fitted
to the positive supply for connection to
the side terminal on the pentode valve-base.

Testing OQut
Plug the special detector valve (D.130)

FULL CONSTRUCTIONAL
DETAILS WERE GIVEN
LAST WEEK.

or D.C. Mains

in its holder, and the pentode (P.T.3) in
the centre socket. The special half-wave
rectifier (E.G.50) is then inserted in the
remaining socket, and the aerial and earth
joined to the two terminals bearing these
markings. Connect the aerial flex to
Terminal No. 8 on the coil, set the wave-
change switch to medium waves, reaction
at zero, and switch on the mains switch.
Switch on the receiver, but do not be
disappointed if you hear nothing from the
speaker. The valves which are used take
at the very least 30 seconds in order to heat
up, and until this length of time has
elapsed you will not even hear the faintest
trace of hum from the set. If you are
using D.C. mains, and nothing is heard
after this period of time, it will be necessary
to reverse the plug in the mains socket.
On A.C. this does not apply, and failure to
hear any sound after 30 seconds will
indicate that something is wrong. either
with the wiring or one of the components.
The heaters of the valves may be seen to
glow if the heating circuit is complete, and
if the rectifier is glowing, you should also
be obtaining the high-tension supply. The
circuit is so hum-free that you may not
realize that the set is “alive,” and therefore,
after the half-minute interval, the tuning
dial should be slowly rotated until the local
station is heard. It should be unnecessary
to employ reaction, although this is very
useful for strengthening weak or distant
stations. These are the only two con-
trols, so that there is nothing difficult in
the handling of the recciver. The change
from medium to long waves is accomplished
by rotating the switch on the Telsen coil,
“and if you mount the small indicating plate
which is supplied by the makers of this
coil, you will not be in doubt regarding the
band for which the receiver is adjusted.
The flexible lead from the small .0001 mfd.
condenser should be joined to terminal
6 or 8, whichever gives best results in your

district.
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PETO-SCO

Peto-Scott are pioneers in Radio and.Television.
was introduced in 1919, and during fourteen years of Solid Service and Satistaction
we have established a reputation for fair dealing that defies competition. Gustomers
in all parts of the globe come to us regularly for all their radio rejuirements. —
Sets, Kits of all descriptions, Part Kits, Miscallaneous Components, Speakers,

Our service to the British public

MOVING
COIiL
BLUE SPOT 199 * P.M. PERMANENT Send
MAGNET MOVING-COIL SPEAKER., Com- 6,
plete with tapped input transformer. Cash r
or C.0.D. Carriage Paid, £2/18/6. only
Balance in 10 monthly payments of 6/-.
NEW BLUE SPOT PERMANENT MAGNET Send
MOVING-COIL SPEAKER 29 P.M. With 5,
input transformer. Cask or C.0.D. Carriage o
Paid, £1/12/6. only
Balance in 6 monthly payments of 5/-.
NEW W.B. P.M.4.A.

with
multi - ratio

complete switch
controlled
input
Cash or C.0.D. Carriage
Paid, £2/2/0.

MICROLODE PERMANENT
MAGNET SPEAKER
Send
transformer. 5 9
only
Balance in 7T monthly payments

of 5/9.

NEW LISSEN P.M. MOVING-COIL SPEAKER Send
with input transformer. Cash or C.0.D. Car- 5 ,6
riage Paid, £1/5/0.
Balance in 4 monthly payments of 5/6. only
REW LISSEN WALNUT CABINET MOVING+  Send
COIL SPEAKER, with input transformer. 5,6
Cash or C.O0.D. Carriage Paid. £2/10/0.
Balance in 9 monthly payments of 5/6. only

PET0-SCOTT "raaee™

T MAGNET

with tapped input transtormer

Carriage Paid, 15/-.

MOVING-COIL SPEAKER

for power or pentode. Cash or 5,6

Balance in 2 monthly payments of 5/6,
or in Walnut Cabinet Cash or €.0.D.
or Deposit 6,6 & 3 m’thly paym’ts of 6/6.

Send

only

25)-

EPOCH MODEL 20C, 20CB,-and 206Q PER-
JMANENT MAGNET MOVING-COQIL SPEAKER
for ordinary power, Class B and Q.P.P. re-
ctivelv, complete with input transformers.
ash or C.0.D. Carriage Paid, £1/15,0.
Balance in 6 monthl fayments of 5/6.
EPOCH MOVING-CO1 SPEAKER AND
CLASS ‘B’ UNIT, with Valve. Cash or
C.0.D. Carriage Paid, £3/3/0.
Balance in 11 monthly payments of §/9.
HEW FERRANT!I MOVING-COIL SPEAKER,
Type M5ST, with input transformer, suitable
for power, pentode, or Class “B”
Cash or C.O.D. Carriage Pald,
Or 7 monthly payments of 5/-.

——NEW ROLA “CLASS B”—
PERMANENT MAGNET MOVING~
COIL SPEAKER AND AMPLIFIER

Complete with Valve and input trans.
former. Two models: A for PM2B,
PD220 and 220B; B for 240B and HP2
(state which when ordering). Cash or
C.0.D. Carriage Paid, £3/11/0.
Balance in 11 monthly payments of 6/6.

output.
$117/6.  AE

Send

6/6
only

Send
5/6
only
Send
5/9

only
Send

5/.

only

ELIMINATORS

ATLAS, C.A.25, for A.C. mains, Class B and
Q.P.P,, four tappings : 60730, 50/90, 120, 150
volt., 25 m.a. Cash or C.0.D. Carriage Paid,
£2/19/6.

Balance in 10 monthly payments of 6/-.
REGENTONE W.I.F. H.T. ELIMINATOR for
A.C. mains. 100/150 volt 12 m/a. Tapped
suitable for all sets. Cash or C.0.D. Carriage
Paid, £2/15/0.

Balance in 11 monthly pavments of 5/-.

Send
6/-

only

Send

5/-

only

_ PRACTICAL WIRELESS

Easy Payments. WE

obligation.

4 Ji\{5: 09 PILOT AUTHOR KITS

EVERYTHING

Eliminators, and Accessories,

D.C.—A.C. TWO

YOURS FOR

KlT |A 9 Author’s Kit of FIRST
SPECIFIED Parts,
including  Peto-Scott

METAPLEX Baseboard, drilled for

valve-holders, but less valves aud
cabinet. Cash or C.0.D., Carriage

Pald, £4/4/0.
You pay the postman.
K lT' B ITs charges on
1 TELSEN Tuning Cell, Type W216 o
1J.B. .0005 mfd. tuning condenser with
drive, type 1046 . . ao . .o 0
1 TELSEN 16/1 coupling unit . ag oa ..
1 R.I. Smoothing Chaoke, type D.Y.22
1 PETO-8COTT specified Cabinet ..
1 set of Yalves as specified .. .

—EXCLUSIVELY

PETO0-SCOTT D.3.—A.C. 0AK
CONSOLETTE. In Handsome Fig-
ured Oak Hand French Polished,
Atz above but in the white, unstained and
unpolished, 12/6.

Balance
monthly
ments of 7/9.

“slow’ motion
"
17

P
.21

Cash or €.0.D.
Carriage Paid.

SPECIFIED—

in 11
ay-

We pay post
‘all orders over 10f-.
70

coaRd

SEND FOR NEW CABINET CATALOGUE.
SPEAKER

CLASS “B” %

—ALL THE RAGE

PETO - SCOTT “CLASS B”

SPEAKER ;
AMPLIFIER
KIT Complete Kit com-
prises B.V.A. Class
B Valve, Peto-3cott Perma-
nent  Magpet  Moving-Coll
Speaker, B.R.G. Driver Trans-
former and Input Choke,
Seven-pi. Valve - balder,
Peto-3cott Baffle and Base-
board Assembly, al) necessary
Wirea, Berews and Plug-in
Valve Adaptor, with full-size Kit
Assembly with “Class B*?

Diagrams  and 6 ,
CASHPMST valve. Send only =

Instructions.
0.D. Carrlage

£2/15/0, or Balanee in 11 monthly pay-

mentz of 5f-.

Compiete

" NE DEAL WITH YOU DIRECT.
System, with Its strict privacy and no third-party collections, will bring radio to
your home by convenient meonthly payments.

PILOT “Class B ” CONVERSION KIT

Converts your present
Battery Set to ¢ Class B **
Amplification . Come
plete with all necessary
components, inciuding
driver transformer,

¢ Class B >’ output choke,
‘W.B. 7-pin valve-holder,

B.V.A. 240B valve, wire
and serews, etc.  Full-
size Biueprint, aseembly
instructions, and dia-
Cash or C.0.D.,
Balance in 7

PETO - SCOTT PERMANENT - MAGNET Send
MOVING-COIL SPEAKER. ‘“CLASS B" 6,3
TYPE. 'Cash or C.0.D., Carriage paid, 22/6.
Balance in 3 monthly payments of 6/3. only
NEW FERRANTI ‘“ CLASS B’ SUPER-
POWER CONVERTOR. Instantly converts Send
pour set to * Class B.” Complete with Valves. 5,9
eady assemnbled. CashorC.0.D.  Carriage
Paid, £3/3/0. only
Balance in 11 monthly payments of 5/9.
IMPORTANT___Paﬂs, Kits, Miscellancous
Components. Finished

Receivers or Accessories for

on our own System of Easy Payments. Send us

Cash. C.0.D. or H.P.

a

list_of your wants. We will quote you by return.

C.0.D. orders value over 10]-
Post Charce: Paid.

sent Carriage and

ANY ITEM. SUPPLIED SEPARATELY —ORDERS OVER 10/-' SENT C.O.D. CARRIAGE AND POST CHARGES PAID

265

RADIO—CASH
C.O0.D.orEASY TERMS

Send list for quotation ;

Purchases can be made for cash, €.0.D., or on
Peto-Scott’s Easy Way

no

MANUFACTURERS

IT

IN SEALED
CARTONS

| NEW LISSEN SKYSCRAPER FOUR ALL-  Send
| WAVE CHASSIS MODEL, complete kit, 10,3 ]

comprising all componeats, including set of ]
] l};iss;n Valves. Cash or C.O.D. Carriage only j
] Paid, £5/12(3.

Balance in ﬂ' monthly payments of 10/3. '
I
i NEW LISSEN 7-VALVE SUPER-HET CON- Send
j SOLETTE MODEL, complete with Valves 21, ]

and Permanent Magnet Moving Coil = |
! Speaker. Cash or C.O.D. Carriage -Paid, only }
) £11/10/0. 1
I Balance in 11 monthly payments of 21/-.

|

j} NEW LISSEN 7-VALVE SUPER-HET, Send
) CHRESIE, DR complatgenilh Lissen ;15 I
3 Valves in Sealed Carton. Cash or C.0.D. =y
3 Carriage Paid, £8/17/6. only §

Balance in 11 monthly payments of 16/6. (]
? NEW LISSEN SKYSCRAPER FOUR ALL- '
I WAVE CONSOLETTE CABINET MODEL,

L}

1 complete kit, comprising all components, Send )
J inciuding set of Lissen Valves, Cabinet 15,
1 and Moving €oil Speaker. Cash or C.0.D. el
) Carriage Paid, £8/2/6. only :

y_Balance in 11 monthly payments of 16/-.

I -
TELSEN CLASS B 4 CHASSIS KIT, in Sealed Send
Carton, less Valves, Cabinet and Speaker. 7,
Cash or C.0.D. Carriage Paid, £3/17/6. -
Balance in 11 monthly anments of 7/-. onlv
TELSEN CLASS B 4 CONSOLETTE KIT, in- Send
cluding Telsen Clgss B Moving-coil Speaker 10,9
and Consolette Cabinet, less Valves. Cash or

.0.D. Carriage Paid, £5/17/6. only
Balance in 11 monthly payments of 10/9.
NEW COSSOR MODEL 341. S.G., Detector Send
and Pentode, and Balanced Armature Speaker 1 1 ,9
complete with Cabinet. Cash or C.O.D. Car-
riage Paid. £6/7/6. only
Balance in 11 monthly payments of 11/9.

BARGAIN KIT

GUARDIAN .P.P. 4-VALVE RE-

CEIVER, formerly £3/19/6. KIT ““A.” Send

Complete Kit of Parts in sealed carton 5,6

with full instructions, less valves and

g:;l/:einet. Cash or C.0.D. Carriage Paid only

Balance in 11 monthly payments of 5/6.

s===='GRANMO MOTORS

—= AND PICK-UPS
NEW GARRARD MODEL 202A. 12-in. Send
Turntable. Electric Motor for A.C. mains. 6,
Cash or C.O.D. Carriage Paid, £2/10/0. I
Balance in 8 monthly payments of 6/-. only
GARRARD ELECTRIC MOTOR A.C.4, with Send
12-in. Turntable. Cash or C.O.D. Carriage 5/9
Paid, £2/2/6.

Balance in T monthly payments of 5/9. only
B.T.H. SENIOR PICK-UP AND TONE-ARM. Send

Cash or C.0.D. Carriage Paid, £1/17/6.
Balance in 7 monthly payments of 5/-.

5/-

only

B.T.H. MINOR PICK-UP AND TONE ARM. 5%

Cash or C.O.D. Carriage Paid, £1/1/0. 4/6

Balance in 4 monthly payments of 4/6. only
PETO-SCOTT CO., Ltd., 77, City Road,

London, B.C.1, Te[enhonc: Clerkenweli 9406-7.
West End Showroomsm, 62, High Holborn,
London, W.C.2. Tetephone : Holborn 3243.

Dear Sivs,—Please send me CASH/C.0.D./RH.P.

rvenssseesee fOI Whigh I cnelose £............ B d.
GASHY/HSEA | 0T Mo

NAME o R
ADDRESS

Pr. W. 14/10/3

sssaar
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HE writer was recently asked to
advise a friend on the purchase
of-a radio-gram. His advice was—

Don’t. This may come as a shock {o
those who have recently indulged their
fancy to the tune of fifty guineas—perhaps
more or perhaps less—in thc acquisition
of a large and imposing piece of furniture
capable of * all the stunts,” and which so
far as the gramoplone is concerned may
be just.as useful ten vears hence as it is
to-day. but which so far as concerns the
radio side may be obsolete in twelve months
time.

Speaking without a tinge of exaggeration,
it is a mystery to the writer why the com-

binéd instrument has acquired such a vogue ;-

one may pardon the nouveau riche for buy-
ing the latest and most expensive instrument
with self-changing mechanism, the magazine
of which his butler loads for him daily !
He knows that if there should be something
better next, scason he has only to put his
hand in his pocket and have that, passing
the previous year's model on to one of his
dependants or poor relafions ; it may even
do duty as a wedding present. But many
of these expensive combination instruments
are bouglit by those who can ill-aford the
money and even make their purchase on
the deferred payment system, or, as it is
sometimes called. the * never-never.”

The main disadvantage of the combined
instrument has already been stated ; a few
changes in the broadeasting system—as,
tor example. onre or two new giant stations,

or technical improvements in the com--

ponentz that go to make up a wireless
receiver —mayv render the radio reception
patt of the instrument obsolete. On the
cther hard. if instead of a single combined
instrument the purchaser elects to go in

Octobef Eﬂ"; 1933
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By <“PHOTON”’

THE RADIO-GRAM.—~TO BE OR
NOT TO BE.

for an electric gramophone as an entirely
separate instrument, and.keep his radio
receiver for radio reception, he not only
has two strings to his bow —that is to say
neither instruments being -temporarily
indisposed will deprive him of entertain-
ment—but also he can change or remodel
his radio receiver to keep up to date at
comparatively small expense. Also the
instruments can be made to do duty in
different rooms; or the electric gramo-
phone may be taken away on a holiday,
without occupying too much space in a
small ear.

It may be argued that any intelligent
amateuwr could make the necessary modifica-
tions to the radio part of the combined
instrument to bring it up to date ; but these
remarks are not directed to the intelligent
amateur ; he is rarely at sea orin the wrong,
he can usually look after himself.

The writer would, by choice, subdivide-

the “ electrical entertainment equipment
more completely. Namely, in his opinion,
the speaker or speakers should be separate
from the set or amplifier (this has been
discussed in a previous * Photon * article).
The receiving set should be a self-contained

unit fixed where protected from cold and
damp, and where there is easy access t0 an
aerial. . The gramophone and its amplifier
are best separate but mounted by preference
in a simple cabinet of portable construction
which may also contain the -speaker, so
long as the latter is so placed as not to give
rise to ‘“pong.” Since a two-valve
amplifier is usually adequate, this trouble
18 not likely to be serious.

Although not an admirer of ordinary
(mechanical) gramophone quality of, repro-
duction, it scems a mistake to do away with
the possibility of using the gramophone in
the old-fashioned way; it is quite useful
when trying a record over or listening to a
linguaphone record, and it saves “ julce.”
A cabinet gramophone or good portable
with a pick-up added makes a perfectly
good job, and more often than not is there
awaiting conversion without a penny being
spent. The writer has -a gramophone
dating from about 1912, with a pick-up
added a few years ago, which so far as its
function is concerned is doing as well as
the most up-to-date and extravagant
instrument ; the records do not change
themselves, it is true, but there are fwo
aspects of that. The writer recently called
on ‘a friend who had just purchased a
100-guinea instrument ; it was turned oh,
and 1t went on and on, record after record ;
an operatic sclection was followed by a
third-rate comedian, then a Beethoven
sonata, and after that a * slap-stick”
entertainment or a comic song. To put a
self-changing record radiogram in cabinet
complete into the hands of the average man
who would buy such an article is in its
results very like putting a Webley and
Scott automatic into the hands of a small
boy.

Adyt, of Tungsram Electric Lamp Works (Gt. Britain) Ltd., 72 Oxford St., W ® THERE'S A TUNGSRAM VALVE FOR EVERY RADIO

"TUNC

NEED

$ R

AM

BARIUM VALVES

© TUNGSRAM'S: VIVID TONE PUTS NEW LIFE INTO
OLD SETS

© FULL RANGE OF UNIVERSAL A.C./D.C. VALVES

®IF YOUYE A RADIO PROBLEM, WRITE OUR
TECHNICAL DEPARTMENT AKD THEY WILL HELP
YOU GLADLY

TASTu2.
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ONLY the wealth of
detail and the lavish
mducﬁon of Liss‘eh

has made it a
PRACTICAL proposmon -

for any home S
constructor to build’

7 VALVE SUPE

with 6 Stage Bandpass Tuning - 9k/c channels
Amphfned Automatic Volume Control-Class B output

- — Never before has there been any receiver for Home Constructors
“ | on such an ambiticus scale as this new Lissen * Skyscraper”

g 1 Seven Valve Superhet. It embodies .every up-to-the-minute
advance and refinement of the most luxurious factory~built super-
hets—it gives the constructor the opportunity to build a £20 re-
ceiver for less than half that price. The circuit of the Lissen
“ Skyscraper ” Seven Valve Superhet incorporates a §-stage band-
pass filter giving exact 9-kilocycle channels and therefore providing
a standa‘d of selectivity never before achieved by a home con-
structor’s kit set and very rarely found ex¢ept in laboratory appar~
atus. Amplified Automatic Volume Control is provided, a special valve for
this purpose having becn produced by Lissen for use in this receiver. The
use of this Amplified Aulomahc Volume Control conshtuus an entirely new
experience in listening ; no ¢ ¢ fading,”’ no ** blasting "—you will find yourself
enjoying every word of every programme, however near or howcver distant,
without the slightest _temptation to interfere with the receiver once you
have tuned it. This is radio listening as it should be éenjoyed
Lissen Class “B*’ Output through a new full-power
Lissen Movmg-le oud-speaker—glorious rich tone
and majestic volume, actually more faultless in its

MD reproduction than anything you ever heard from even
the most powerful mnms recewer’ yet working econo-
\/ A mically in this Lissen *“ Skyscraper’’ from H L0 ba!lenes

Lissen have published for this great new * Skyscraper’’
Seven Valve Superhet a most luxurious Chart which
gives more detailed instructions and more lavish illus-
[ ® trations than have ever before been put into a con-
structional chart. It makes success certain
for everybody who decides to build this set ;
it shows everybody, even without previous
conslruchonxl experience, how they can have
a luzury receiver and save pounds by building
it themselves. A copy of this Chart will be
sent FREE in return for coupom below, or
your radio dealer can supply you. Get your
FREE CHART now 1

FREE

POST COUPON
To LISSEN, LTD,,

Pubhclly Dept., Islevorth,
Please send me FREE CHART of the
“ Skyscraper '’ Seven Valve Superhet.

USSEN o
‘SKYSCRAPE

SEVEN VALVE SUPERHET N L.

Name eoviores.. o800 o Jo d . Be o

Address vicoimniiiiannonn R fre
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Specified

2,000

From all

PRACTICAL WIRELESS

ALL-WAVE UNIPEN

DESCRIBED IN THIS ISSUE

BrITISH (GENERAL
ALL-WAVE TUNER

Covers all wave lengths between 14.5 and

metres—and  makes
reception of almost all the short, medium and
long-wave stations.

Equally suitable for use in

existing
wiring diagrams supplied.

Manufacturing Co., Ltd., Brockley Works, London, SE.4.

Oclober 14th, 1933

for your

possible the

circuits, Free

I(i

dealers or direct from British Ceneral

WHY PAY DOUBLE ?
. BUY FULLY GUARANTEED
\ 362 VALVES AND SAVE 50°,

362 are NON-IAICROPHONIC, are de-
finitely as good as any, and hatter than
most, FULLY GUARANTEED and
BRITISH ALL THROUGH. 11 your
L, dealer does not stock, send for 362 post
i free, direct from the makers.

Post Free from

36

The £62 362" BATTERY TYPE VALVES :—H., HL, &
* Class L. 3/6. Power 4/-. Super-Power 4/6. S.G. 7/6.
ﬁm";l{,v.f“ \ Var-Mu 7/6. ‘‘Class B " 9;.. Pentode type 10/-.

(Metallised 3d. extra.)

COMPLETE 362 ‘* CLASS B ** KIT, including ** Class

* B ' Valve, 7-pin valveholder, Input Transformer

and Output Choke, with full instructions, 28/6.
Ditto, wired complete with Moving Coil Loud-
speaker, 50/-.

rolume from
any ' battery
set af negligible
cisrent  drain,
and can easily be
odded to any batlery
Vst by anyome.

Cash with order. Cheques and P.O."s I;t-x;t be cross:d and made rayable to :—
THE 362 RADIO VALVE Co., Ltd. (Dept. W.22), Stoneham Road, London, E.5,

ARGYL

a distinctive Consolette
Cabinet of mcdern desian

The Argyll—a beautiful example
tn modern style of the cabinet-
maker’s art. Houses set and speaker
and allows room for batteries,
eliminator, eto. Constructed of
selected walnut veneer, Grille
and surround finjshed in black,
forms ideal contrast to .walnut
background. With  baflieboard,
baseboard and shelf, 38/-
complete, Send coupon for
Camco Cabinet Catalogue and see
compiete range in our showrooms,
CARRINGTON MFG. Co., Lta.
Showrooms: 24, Hatton Garden,
London, E.C.1.
Worls: 8. Croydon. Holborn 8202,

The SCIENTIFIC MICROPHONE BUTTON
HAS A HUNDRED USES

It is a simple and inexpensive
gadget, which can be used by
any novice in hundreds of ways

to demonstrate the wonders
of sound. It provides an
endless source of amus-

book ing an;l ins!ructive
715 V’Von- experiments in home

Usep broadcasting, re-
el As laying  music
Microphone” Pick.yp dsfedling anci
explainsinsim- ot haa it
ple language the g - ;
science of sound. alarmsy
Over 25 diagrams S
and illustrations of =

numerous useful and in-
teresting experiments. 60
1 ]

A FREE GIFT

of this book will be made to all S ======

. L[ Thisis the little
purchasers of the Scientific ! davice that doas

Microphona Button until Oct. 31 § the trick,

Scientific Supply Stores!  3/6

WIRELESS) LTD. (DEPT. P.), 126, 5 IHE SCiENTIIC MICRD-
azwmmon c)Aus:wm. soumvzmx, R o GO, b T 15
LONDON, S.E.1 PHONE : HOP. 4177, Ynum ro om e o v wm 7m w0 0 0 o Y
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(Continued from page 174, October 7th issue.)

The Moving-coil Speaker
HE function of a moving-coil loud-
speaker is somewhat different and
can best be understood by making
reféerence to the sectional sketch of Fig. 28.
A powerful eylindrical magnet (which may
beof either the permanent or energised
type) is surrounded at one end by a coil
of wire attached to a cone. The anode
“current is passed through the latter coil,
which thus becomes what might be
termed an air-core electro-magnet.
Variations in current cause the coil’s
magnetic field to be strengthened and
weakened in turn, with a result that the
coil is attached towards, or repelled from,
the permanent magnet. In this way the
cone is set into vibration and creates
sound waves corresponding exactly with
the fluctuating currents passing through
the coil.

Matching the Speaker and Valve

There is yet another point to consider.
We saw in regard to the preceding valves
that the impedance in their anode circuit
must bear a definite relationship to the
impedance of the valve, if maximum
efficiency were to be obtained. The very
same thing applies to the output valve
and, generally speaking, the loud-speaker
should have an impedance equal to twice
that of the valve in the case of a triode,
or something like one quarter in the case
of a pentode. It is customary nowadays,
however, for valve manufacturers to state
the most suitable anode impedance under
the heading of  optimum load.” A
little difficulty arises here, though,
because the impedance of a speaker varies
a good deal according to the audio
frequencies with which it is dealing. For
example, a fairly typical moving-iron
speaker might have an impedance of
2,000 ohms at 100 cycles, and of so much
as 5,000 ohms at 2,000 cycles; we must
therefore assess the impedance at an
average frequency such as 256 cycles
(corresponding to middle C).  This is
obviously a compromise, but it is the best
we can do, and as a result we are bound
to sacrifice a little efficiency at frequencies
higher, and lower, than the average. In
practice, it is found that the losses intro-
duced in this way are not very great and
are usually less than those arising from
other sources. Fortunately, the im-
pedance of a moving-coil speaker does
not vary to any great extent with changes
in frequency, and thus its response to the
whole of the musical scale is more uniform.

j Avoiding °¢ Saturation ** of the Speaker
Magnet

There are objections to connecting a
i speaker directly in the anode circuit in
? the manner shown in Fig. 26, and it is

(1

L ) A | I | ) D ) n-u-u.u-u.l

HOW YOUR RECEIVER WORKS.—(Conclusion)

becoming more and more usual to feed it
in some other way. The main objection
in so far as moving-iron speakers are
concerned is that the steady anode

HT+

OUTPUT
(STEP-DOWN
TRANSFORME

:

LT+

LT~

H.IT~

IS |
o8-

Fig. 30.—Malching the speaker and output
valve by means of a step-down transformer.

current is often so great as to  saturate
the permanent magnet, making it in-

capable of responding properly to current -

fluctuations. When this occurs the
speaker hecomes less sensitive and also
produces serious distortion. -

Choke-capacity Coupling

The simplest way of overcoming the
latter difficulty is to connect the speaker
on the “choke-capacity ” system illus-

2.—AUTOMATIC GRID BIAS.

WHE.\T a_current flows through a resistance
a difference of potential occurs across
it. The value of this P.D. is ascertained by
multiplying the ohmic value of the resistance by
the amperage of the current. This principle
may be turned to account in order to provide
the bias necessary for valves operating either as
HF.orL.F. amepliﬂers. Jn the case of valves of
the indirectly-héated type, the grid is connected
to the negative of the high-tenston supply, and
the cathode i3 made positive in respect to the
grid by the amount of voitage required to
negatively bias the grid, The anode current of
the valve is therefore passed through a resistance
which is connected in the cathode lead. With
battery-operated recelvers the resistance is
joined Letween the H.T. negative terminal and
earth. In this case the total anode current of
the receiver must be used in working out the
value of the resistance, and not the anode
current of the individual valve. Where more
than one valve has to be biased the rezistance
may be provided with tapping points.

LOUD
SPEAKER

A

trated in Fig. 29. The choke now carries
the steady high-tension current, but
prevents the fluctuating audio currents
from passing through it. They are
therefore diverted through the fixed
condenser C (which should have a capacity
of from 1 to 4 mfd.) to the loud-speaker.
Thus the loud-speaker has to deal only
with the comparatively small audio
currents, which it can do without there
being any danger of magnet saturation.

using an arrangement such as this,
both the choke and speaker should have
impedances equal to the optimum load
of the output valve.

An Output Transformer.

Another difficulty which presents itself
when a moving-coil speaker is employed
i8 that it is impracticable to make its
impedance sufficiently high to “ match ”
any type of valve when ‘connected
directly in the anode lead, or even
through an ordinary choke and con-

enser. As a matter of fact, most
present-day moving coils have an im-
pedance of from 2 to 20 ohms, so that if
they were placed in either of the positions
mentioned they would give practically
no response to the signals. The solution
to this difficulty is found in the employ-
ment of an output step-down trans-
former wired up as indicated in Fig. 30.
The transformer has a larger number of
turns on its primary than on its secondary
winding, and as a result the primary §
impedance is much greater than that of
the secondary. For example, suppose
the secondary were made to have an
impedance of 10 ohms and were con-
nected to a moving-coil speaker of similar
impedance, the primary could be made to
match the output valve by suitably pro-
portioning its number of turns. Actually
the primary impedance is proportional
to the square of the turns ratio, so that
if the above transformer had 20 times as
many turns on its primary as on the
secondary, its primary impedance would
be equal to 20 squared multiplied by
10, or 4,000 ohms. It can thus be seen
that any loud-speaker may be matched
to any output valve by means of a suitable
transformer. By reversing the above
calculations we get the equation:—
Transformer Ratio is efuial to the square
root of the Optimum Load of the Output
Valve divided by the Impedance of the
Speaker, or in simpler terms :

Ratio— ‘/Optimum Load.
Speaker Impedance.
This particular subject was fully dealt
with on page 332 of PracricaL WIRELESS,
No. 7, under the heading, “ The Loud-
Speaker and the Output Stage,” so there
is no need to pursue it further in this :
article. !
We have now followed the path of a

signal from the time it recaches the
receiving aerial until it emerges from the
loud-speaker in the form of sound, and
I hope that the explanations given will
have been of assistance if only because
they form a starting point for n further
study of the principles upon which our
receivers work. Even though the subject
has been treated as briefly as possible it
has required the expenditure of some seven
thousand words to explain what happens
in a simple wireless receiver during the
tiniest fraction of a second.
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HE screen-grid valve as-a detector
has become increasingly popular
in broadcast reccivers lately, not

only in superhets, but also in simpler
arrangements, as several excellent designs
which have appeared in this paper have
testified, but its merits in this position
have been less widely acclaimed for short-
wave receivers. Actually, the screen-grid
valve makes a very sensitive short-wave
regenerative detector, where it has several
advantages over the orthodox triode.
The main difficulty in putting this type
of valve to work is the necessity for a very
high impedance load in the anode circuit ;
in order to obtain maximum amplification
from any valve the load in the plate circuit
must have an impedance several times
greater than the internal resistance (anode
impedance) of the valve, but the internal
resistance of the screen-grid valve is so high
{anything from 300,000 to 1,000,000 ohms)
that it is difficult to contrive a load of
sufficiently high impedance to get the
theoretical maximum output without at
the same time greatly rcducing the H.T.
voltage available at the anode owing to the
voltage drop across the load. Choke
coupling offers the best solution, since a
very high impedance can be obtained with
a small D.C. resistance, provided the
inductance of the choke is high enough ;
a 300-henry choke, for example, has an
impedance to currents of 5,000 cycles
frequency of about 940,000 ohms. How-
ever, this form of coupling has the dis-
advantages of high cost of the choke and
no voltage step up obtainable, as with a
transformer. Unfortunately, transformer
- coupling in its simplest form cannot be
used efficiently because even the best
transformers have too low a primary
inductance ; the only way of overcoming
this defect 13 to use either choke or resist-
ance feed of the transformer. Choke
feed is best, because of the small voltage
drop across the choke, but it is, of course,
expensive ; however, for those who would
like to try it, a circuit diagram is given
in Fig. 1. Ch. is the choke, coupled to the
transformer by the .01 mfd. mica condenser

53 R; is a 10,000 ohm decoupling re-
sistance, and C; a 1 to 2 mfd. decoupling
condcnser.

Quite good results are obtainable by
vsing an ordinary L.F. transformer as a
choke, the two windings being joined in
series; it is necessary to ensure that the
windings are in the right sense or their
inductances will cancel instead of augment-
ing each other; the terminals P and GB
are joined together, and the remaining

Points to be Borne in Mind in Order to Ensure Maximum Results

two regarded as the terminals of the choke ;-
if the amplification is not satisfactory, the
connections to one of the windings should
be reversed. Fig. 2 shows the resistance-
fed arrangement in which the choke Ch. is
a slicht

replaced by the resistance Rg;
modification to the
transformer connec-
tions is also sug-
gested in this cir-
cuit, which gives an

By K. E. BRIAN JAY

whose capacity may be anything from .01
to .1 mfd. It may be thought that the
variable potentiometer is unnecessary when
using batteries for H.T., since the voltage
can be quite closely adjusted by means
of a wander plug, but it will be found very

increased step-up
ratio over the Fig. 1
arrangement ; this
connection isapplic-
able to either
method of coupling.
The higher the
resistance of Ry the

e
15

L

nearer the load im-
pedance approaches
the theoretical
best, but its value
is limited by the
H.T. voltage available; with 120 volts
no great advantage was noticed by going
beyond 100,000 ohms, although some people
may prefer to use as much as 250,000
ohms ; actually very good signals have been
obtained with as little as 50,000 ohms.
Either of the foregoing circuits may be
modified to simple choke or resistance
coupling by removing the transformer and
conneoting C; straight to the grid of the
L.F. valve, the bias being applied by a
2 megohm grid-leak. The aunthor’s prefer-
ence is for resistance coupling, because it
seems quieter and less prone to threshold

howl ; but this may \ /

<

merely be an idio-
syncrasy of the par-
ticular valves used.

l <
£

A

A2

150

Fig. 1.—A very good short-wave circuit using choke fed L.F. coupling.

well worth while to have a continuously
variable source of screen - grid voltage,
since the performance depends very largely
on the nice adjustment of this potential.
Note that a three-point filament switch
is provided to prevent the screen-grid
potentiometer from running the H.T.
battery down when the set is switched
off, as it would do if the ordinary two-
point switch was used. The screcn-grid
volts should be kept low, especially if
resistance coupling is used, because it will
be found that as they approach the same
value as the plate the tendency to thres-

O
HI+

fy

Voltage Adjustment

Turning now to
the detector itself,
the connections are
seen to be the same
as for a triode de-
tector, except for
the screen grid ; this
is supplied by a
potentiometer con-
sisting of a 50,000
ohm fixed resistance
Ry, and the 50,000

LARS

L——O

-8 90~

ohm variable poten-
tiometer R, the
Intter being by-
passed by the mica
or non-inductive
condénser C,

=

NVVv

o)
LT+

Fig, 2.—A similar circuil in which recistance fed L .F. transformzr

coupling is used.
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hold how! will be accentuated, unti! a
point is reached where the valve refuses
to oscillate. The voltage needed will be
between 20 and 50, depending on the
H.T. voltage and the value of the re-
sistance, a 100,000 ohm resistance limiting
the sercen volts to about 30 and a 250,000
resistance to about 20.

Reaction Control

The method of reaction control shown in
Fig. 1 is the usual modified Reinartz
arrangement, while Fig. 2 shows the slight
alterations nceded to try out throttle
control. Eithér method is very satis-
factory, a suitable value for: C; being
0002 mfd.; it will be noticed that there
is very little detuning caused by the reaction
control on wavelengths above -about
35 metres, and probably careful screening
would give similar immunity on very
much shorter waves. Variation of the
sereen-grid potential offers another very
smooth adjustment of reaction; in this
case R; becomes the reaction control, and
C. is replaced by a fixed condenser of from
0002 to .0003 mfd. capacity. Resistance
control of reaction by a variable resist-
ance in the H.T. lead to the plate has also
been tried, by making Rs a 50,000 ohm
variable component, but it was not found
easy to obtain good control over a large
wavelength range without frequent adjust-
ment of the screen-grid potential; smoothest
control by this method was obtained with a
coupling resistance of 250,000 ohms, but
the method was not at all well behaved
when choke coupling was used.

Coil Sizes

With regard to the coil sizes it will
probably be found that an extra turn is
necessary on the reaction coil compared
with the coil used with a triode detector,
and that the longest wavelength obtainable
with a given grid-coil will be slightly
reduced owing to the smaller grid-filament
capacity of the screen-grid valve. Re-
action control will be found very smooth,
and probably the 400-ohm potentiometer
R. will not be needed to obtain good results,
but it is just as well to have it *in case.”
If back lash shows up in the reaction ad-
justment a slight reduction of the screen-
grid potential will remove it. Any screen-
¢rid valve should be satisfactory, prefer-
ence being given to metallized types; if
instability is experienced with valves of
hich mutual conductance, increasing the
value of the decoupling resistance R; and
possibly the condensers C4 and Cg should
eliminate it.

A Publishing Sensation.

FOR THE FIRST TIME IN
PART FORM.

The GREAT WAR

By the Rt. Hon.

WINSTON CHURCHILL

Part 2 Now on Sale.

IN this Part Mr. Churchill descrihes the por-

tentous happenings of early July, 1914, when
Austria, straining on the lexsh, was sounding
Germany as to her attitude in the event of war
with Serbia, We are told how Germany, by ¢
promising her support, emables Austria relent-
lessly to press her demands,

To be completed in 24 Fortnightly Parts.

On sale af all Newsagenls and Beoksialls, or ,
by post 1/3, from Gearge Newnes, Ltd., 811, -
Sg;u!hamplon Street, Strand, London, W.C2.

START right with

your condenscrs—whatever the
set you can’t afford to take
risks. Be sure your condensers
are of unquestioned reliability—
be sure they are T.C.C. Price
may be a consideration, T.C.C.
cost little more than ordinary
condensers, but they are pedi-
gree condensers backed by the
oldest firm in the country
whose activities are solely
condenser making.

T.C.C.

ALL=BRITISH

CONDENSERS

The Teiegraph Condenser Co. Limited
Wales Farm Rd., N. Acton, London, W.3.

CURRENT PRICES
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CONDENSERS
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The new Philips receiver
Type 6344

N view of the almost universal adoption
of the superheterodync circuit by
makers of modern high-class receivers,

we found the experience of submitting the
Philips * Superinductance ” receiver to a
very thorough test most refreshing. This
set is definitely in the de-luxe category,
and we would say right away that it is
one of the best we have had in our
laboratories. So far as the scquence of
valve stages is concerned, the circuit is
perfectly “ straight,” but the results are
at least equal to those given by any
superhet we know having the same number
of valves.

It is often imagined that a super-
heterodyne is essential if one is to obtain
the extreme degree of selectivity demanded
by the present broadcasting conditions—
the results obtained from the sct under
review completely and entirely disprove
this idea. Although the ‘ Superinduct-
tance ”’ set has been in use for some weeks
and has béen tested on acrials of various
types and lengths, we have not at any
time found a single station which could not
effectively be eliminated by a movement
of the tuning dial equivalent to the
recognised separation of 9 kilocycles.

Great Sensitivity

_But that is not the only feature of the
set, for its sensitivity and station-getting
powers are more than remarkable; even
.when used on a 15ft. indoor aerial we found
not the slightest difficulty in bringing in
twenty-odd stations at real * programme
strength. Testing on a reasonably good
outside aerial 25ft. high, we were able to
receive every worth-while European trans-
mitter at such a volume level that it was
of true entertainment value. During day-
light hours, when long-distance reception
is impossible with most receivers, stations
can be received all round the dial.

Automatic Fading Compensation

Yet another praiseworthy feature is the
inclusion of an automatic fading compensa-
tion device. This is similar to atitomatic
volume control, but does not pretend to
cqualize the volume from all stations.
Instead, its object is8 to keep the volume
level constant between comparatively

narrow limits. 1In this it succeeds
entirely, and we found that such
stations as Fécamp, Rome, and
Barcelona, which frequently fade
out entirely in the district where
the sct was tested, were maintained
at practically uniform strength for
hou=s on end. TUnlike what hap-
pens with most A.V.C.-equipped
sets, there was no noticeable
trace of varying “mush” to
counteract the benefit gained by
the anti-fading control.

Good Quality and Absence of
‘“ Background *’

The quality ‘of reproduction leaves
nothing to be desired, and is bettcr than
that afforded by any type of five-valve
recciver we have had in use. Also,
the entire absence of second channel
interference (which is considered as a
necessary evil of the superhet) is a strong
point in favour of the “ Superinductance
and goes a long way towards making listen-
ing the real pleasure which it should be.
The set in question gives an output of just
under two watts, and the tone is full and
well balanced. Incidentally, however, there
is a three-position tone control provided
so that the pitch can be varied to suit
individual tastes. When taking advantage
of the full output—and this is ample to
fill a small hall—we found reproduction
most pleasing when the control was in the
‘ bass ” position, but on reducing volume
to that normally required for ¢ domrestic
purposes reproduction was more * brilliant >
with the control in the * treble ”* position.
It will be quite clear from this that the
tone control is a very useful fitting and
one which will be appreciated by users of
the set. :

Simple Control
As can be seen from the illustration on

| this page, the arrangement of the tuning

controls is very neat, and there are only
two knobs on the front of the cabinet ;
the tone control, which is only required
occasionally, is at the back. The right-
hand knob operates the condenser scale
when rotated, and by pulling it out or
pushing it in, the long or medium wave-
bands are brought into use.

Novel Tuning Scale

The tuning scale is one of the most
important features of Philips receivers
and is quite unique. Actually, it consists
of two separate scales which rotate together,
but at different speeds. The inner scale
is marked off on the outer edge into sections
marked from “A” to “L.” On a con:
centric circle wavelengths from $00 to
2,000 metres are indicated in every hundred
metres. On a third concentric circle the
wavelengths from 200 to €00 metres are
shown, in this case 50-metre divisions
being used. A mask, which is operated by
pushing or pulling the tuning knob, covers
the range of wavelengths not in use. The
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. The Philips Type 634A Superinductance Receiver

outer scale serves as a micrometer and-is
divided up into a number of 100-degree
sectors, one of which covers every wave-
length division of the inner scale. Thus,
whilst the inner scale is moved from “ A ™
to “B” or from “400" to “450,” the
outer one moves through 100 degrees.
By this system the dial readings for any
station can be logged with extremc
accuracy. As an example of the readings
obtained it might be mentioned that the
setting for London Regional is E.21, and
for Rome, H.25. Besides being dead
accurate, this system has the distinct
advantage that it can never become
obsolete no matter what wavelength
“ shuffles ” might be made by the broad-
casting authorities. To facilitate the
location of stations the makers supply a
card with the receiver with the dial readings
for more than a hundred stations. The
card fits very conveniently into a slide
formed between the two feet on the basc
of the set; it is normally out of sight.
but can be withdrawn in a second by means
of a silk cord attached to it.

We should mention in passing that the
dial readings for any station are not affected
in the least by a change in the aerial
arrangement and hold good no matter
what the conditions under which the set is
operated.

Sensitivity Switch

The left-hand knob on the set operates
as a combined on-off switch, volume control,
and noise suppressor switch. By turning
it through the first few degrees of rotation
the mains switch contacts are ‘ closed.”
whilst further rotation produces an increase
in volume. When this knob is pushed
in, the noise suppressor arrangement is in
circuit, and although the set is not quite so
sensitive, any background noises which
might be present when using the receiver
“full out™ are entirely removed. With
the switch in this position every station
which is tuned in can be relied upon to
provide really good reproduction perfectly
free from any trace of hiss or crackles.

By pulling out the knob the sensitivity
of the instrument is increased and a greater
number of stations can be tuned in. But if
atmospheric conditions are not good there
is more likelihood of * noises” being
heard. As a matter of fact, we found that
any station that was required could he
heard perfectly when the set was working
in its less sensitive condition ; this shows
the very adequate ‘‘reserve’ that this
instrument possesses. On the other hand,
it was found that the background noises
that could be heard when the set was
operating at its peak efficiency were very
slicht indeed, being even less noticeable
than those frequently found with a mains
receiver of far less powerful design than
this one. We would, in fact, go so far as
to say that the ‘Superinductance ”
instrument proved itself to be remarkably
free from parasitic noises of every typc.
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R SAFETY'S SAKE!

TAKE EVERY PRECAUTION

Many receivers derive power from the mains, and
it is of vital importance that the mains current
should be used with perfect safety.

The Bulgin Mains Plug-and-Socket shown enables
the mains to be completely disconnected for
wiring adjustments, etc. It is non-reversible,
a useful feature and absolutely shock-proof.
The diagram shows how the mains should enter
even the simplest of Eliminators or sets. A
Bulgin mains toggle switch gives on-and-off
switching control, while safety against damage
from short circuits is given by the F.11 Fuse-
holder. 1 amp. fuses are suitable for most
apparatus up to 8o watts loading.

ULGIN COMPONENTS ILLUSTRATED
. s st No. Price
Automatic Fading Compensation 5 gl’é S.80 MAINS TOGGLE SWITCH ... 1/6
Automatic fading compensation (actually F.11 TWIN FUSEHOLDER ... ... 2/~
n} forlw)p of A]-:’-C-)és O?tﬂréec}) b.s;hnpgl_s;gng , P.21 SHOCKPROOF PLUG ... ... 2[3
the bias voltage. develo; the diode- | ) .
tetrode detector to the gnpgs of {he preceding I Sead dor Bbarlcughsuliis Y,

fl"é‘éfe ?&1 naets ikl (74 FOR 80 PACE R
¢ l?’ggvigi%rlll ?syngt‘:f: ef(:;zl‘lec.onnecting a pick- 64[4[0‘”[51‘/4/‘/”,4[ “

up in the detector circuit, and sockets for %

g X - p gl (.,a‘.
the mecehver, Tt normal velome control | RIIUSIZAARIIN/TAY Y

An Interesting Cireuit

To the more technically-inclined reader
the circuit arrangement will be of especial’
interest, due to the fact that it is right up
to date and incorporates several novel
features. Briefly, it comprises four valves
and a rectifier ; the first two are Mullard
S.4VB screen grids, and they are followed
by a Mullard S.D.4 single diode-tetrode |
detector-amplifier, and a Mullard PM24A
power pentodes A Philips type 1821 valre
i1s employed as a full-wave rectifier. A
band-pass tuner is used in the aerial circuit,
whilst specially-designed H.F. transformers
couple together the screen-grid and detector
valves.

In order to prevent ““sideband cutting,”
which would spoil the quality of repro-
duction, the third and fourth tuned circuits
are deliberately detuned by a predeter- |
mined amount from the true resonant
frequency.

Enclose 2d. postase.

aperates just the same, whether gramophone
reproduction or radio reception is being / ;
enjoyed. | y

A. F. BULGIN & CO. LTD., ABBEY ROAD, BARKING, ESSEX.

*Phone : Grangewood 3266 & 7

Uniform Sensitivity ’
Toncon Stowicoms : 9, 10, 11, Cursilor S:.. Chancer7 Lane, E.C.4. Telephone : Holdarn 2072.

One very important feature of the
Philips “ Superinductance ” circuit is that
the receiver is designed to be egually
sensitive at every point on the tuning I
range. This unusual but laudable result
is zla,lch}l;eved by ga(rilging a poteutviomcto; g EFFICIENCY |
with the tuning condenser ; it 1s so arrange o R i
that the stage gain of the H.F. stages is | | N //// MAINTAINED
g}ll-a.dual]yl a,n(}1 au(tiomatically reduced as | AiAEr g AND COSTS
the wavelength is decreased.

Another unusual point that strikes one REDUC E,D,
on examination of the circuit is that there The range of British
is not a single smoothing choke in the made HIVAC Valves,
power supply system; the smoothing— comprises a series of

first quality, inexpen-
sive 2-volt battery

which is as efficient as anyone could wish
for—is effected entirely by a carefully
arranged network of resistances and con-
densers. The method is certainly ideal,
although it has to be scientifically worked
out to enable it to function so satisfactorily
ug it does in the case in guestion.

We would conclude this report by
emphasizing that the Philips 634A * Super-
inductance  receiver is perfectly safe, of
handsome appearance, and gives astound-
ingly good results. Moreover, at the price
of 16 gns., it represents as good value as
any instrument of comparable quality on
the British market.

* We're Fluxile and Solder Here is an EXPERT—

valves that are second pothe eeliable pair g bat’s plan to see {
1 amous for Soldering— o're SURE of a welcome
to none for eﬂic‘ency' known sverywhers | —Flaxite and Me !

PRICES FROM' See that Fluxite and Solder are always by you

—in the house—garage—workshop—anywhere
4,6 To l 2,6 where simple, speedy soldering is needed.
ALL MECHANICS WJ/LL HAVE

There is a HIVAC equiva-

lent for every battery
valve now in general use.
FIT HIVAC IN YOUR FL“X! l E
NEW SET OR WHEN

A VALVE LETS YOU IT SIMPLIFIES ALL SCLDERING
DOWN_ REPLACE IT All Ironmongers sell Fluxite in tins: 4d., 8d.,

WITH A HIVAC. ;’s. é«:(.,Ex_arndsgi Sf:k lﬁg 1o zee the I;LUXXTE
ool (o] —complete wit
A D.C. Version For details of the full full instructions—7s. 6d.  Ask also for our

Hivac range, write for leaflet on. HARDENING STEEL with Fluxite. |

HIVAC VALVE GUIDE “C” FLUXITE, LTD.

It puts you right when select-
ing the valves for any type (Dept. W.P.), ROTHERHITHE, S.E.16.
oi Battery fet. ] = :

/’ -I p AlL -.-PAIRS!;-

It should be mentioned that Messrs.
Philips produce a D.C. version of the
same receiver, styled the 634C, and this
i3 claimed to be the finest receiver ever
produced for use on direet current mains.
The same general circuit arrangement is
followed as in the A.C. model, but to
enable the same signal output to be secured
two power pentodes are used in parallel
for the output stage.

A guinea extra is charged for the D.C.
set, to cover the additional cost of the =
second output valve and the necessary | RIGH VACUUM VALVE €0, LTD,, 113-117, Earringdon B2, E.C.1.
coupling components.

THE SCIENTIFIC

jl//; Y] THE SCIENTIF!
bbbt  VALVE
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RADIO CLUBS
AND SOCIETIES

Club Reports should not exceed 200 words in_lengtn
and shoultd be reccived First Post cach Monday
morning for publication in the following week!s issue.

AMATEUR TELEPHONY TRANSMISSION ON
5 METRES
Amateur statfons G6KA and G5NC are conducting
nightly telephony transmissions on the 5-metre wave-
hand, with inputs of 15 and 10 watts respeetively.
The times of the transmissions are as follows :(—
6K A—23.00 to 23.30 G.M.T.
GHNC—23.30 to 24.00 G.M.T.
Reports on these transmissions will be extremely
weleome, particularly as they are being carried out after
Jdark. Would any listener hearing the above stations
kindly report to G8KA, c/fo The Incorporated Radio
society of Great Britain, 53, Victoria Street, London,
5.W.1, and in respeet of GSNC, to H. Oshorne, 77,
Barrett Road, Walthamstow, London, E.17. Atll
reports will be duly acknowledged.

THE BEC RADIO SOCIETY

This Society commenced a new session on Thursday, |

September 28th, 1933, and extends a cordial welcome
-to all new tecémicnl and non-technical members. The
syllabus for fhe coming session includes instructive
and interesting weekly lectures, demonstirations,
ilebates, and reviews on new apparatus, etc.,, by
qualified radio engineers and representatives of leading
.radio houses. experiments in television, and the forma-
tion of a short-wave receiving and transmitting section,
and visits to places of appropriate intcrest, Meetings
are helkl every Thursday, at Bec School, Beecheroft
-Road, Londgn, 8.W_, from 7.45 to 9.45 p.m. The fee
for the term (twenty-six weeks) is 6s. For further
particulars apply to The Hon. Sec., Mr. A. L. Odell.

BURTON-ON-TRENT AMATEUR RADIO SOCIETY

At the meeting of the above Society, held on Tuesday,
Séptember 19th, at the Wheatsheaf Hote!, Station
Street, Mr. C. A, Bradbury, BRS 10066, gave a very
interesting talk «on his experiences on the short waves.
He explained how he caught the DX fever and built
a three-valve 8.W. receiver ; since that day he has
never looked haek, having heard in all eighty-zeven
countries in-all corners of the world. After a very
interesting talk various questions were asked by
members, and these were ably answered by the lecturer.
The Society holds its meetings on the first and third
Tuesdays of each month, and anyone interested is
assured of a cordial welcome at the above address,
Full particulars of membership, and a syllabus of
I:ctures, can be obtained by application to the Hon.
sSecretary, W. A, Mead, G5YY, 189, Burton Road,
Burton-on-Trent.

INTERNATIONAL SHORT-WAVE CLUB (LONDON)

The London Chapter of the International Short-
Wave Club celebrated its first anniversary at its
meeting, held on Friday, September 20th, at the
R.A.C.N. Hall, Wandsworth Road, SW.8. The first
half of the evening was given to short waves, Mr.
-L.. H. Fitz-Gibbons, A M.I.R.¥., giving a lecture, in
which he described and demonstrated several receivers,
including an A.C. Eelex short-wave adaptor on which
many short-wave stations were heard. Particular
inention must be made of the extraordinary reception
of W2XAD on 19.58 metres, which fllled the hall. The
second half of the meeting was given to the ultra-short
or quasi-optical waves, the members being highly
interested in a demonstration of 5-metre apparatus,
which was given by Messrs. L. F. Reading, 2ATI,
H. Bruce, 24X A, and J. E. Hunter, 2BJN. S8ecretary,

Arthur E. Bear, 10, St. Mary's Place, Rotherhithe,

London, 8.E.16.

HACKNEY RADIO AND PHYSICAL SOCIETY

At our opening meeting of the Winter Session, which
was exceptionally well attended, Mr. Ellis gave a lecture
on ‘‘ Modern Super-Hets.”” In opening his talk he first
spoke on the considerations which must be given {0 a
cireuit when designing a receiver for use throughout
the country. This part of the talk was followed by a
general outiine of the function of each stage in a super-
liet recefver, and particular attention was given to the
antomatic-volume econtrol.  After the lecture, two
receivers of a well-known commercial ;make, onc an
eight-valve, and the other a four-valve, were demon-
strated, and although our hall is notorfousty bad for
good reception, both sets behaved in a remarkably
eflteirnt manner. Details of future meetings wiil
gladly be given to local readers of PRACTICAL WIRELESS
who care to apply for particulars, A. F. Rogerson,
Hon. Secretary, 19, Sewdley Street, Clapton, E.5.

SLADE RADiO

A lecture, ' Cathode ray osclllograph, and its
application to Radio circuits,” was given by Mr. G.
Parr at the meeting held last week. A demonstration
was given covering all the points of the lecture and it
was scen how bias on the plates was used to centre the
heam. A.C. wave form was seen and half-wave recti-
fleation ; also speech frequencies by ucing a microphone
and a radio receiver. The lecture proved to be one
of exceptional interest. Hon, Sec., 110, Hillaries
Road, Gravelly Hill,-Birmingham. -

e

BLUE SPOT

SPEAKERS
and hear the difference

The remarkable performance of Blue Spot Moving Coil
speakers is the greatest proof you can have of the quality
of material and workmanship embodied in them. Make
any comparison test you like—appearance, construction,
performance—BLUE SPOT Quality is supreme.

MOVING COIL SPEAKERS 32/6 to 87.6
(also obtainable without transformers).
MOVING IRON SPEAKERS 12/6 to 42/-
NEW BLUE SPOT PICK-UP 35/
with wire wound volume control and rotating head s
: CUT THIS OUT FOR FREE CATALOGUE i
: Write your name end address in the marzin and post: in
: open envelope (id. stamp). Catalogue No. P.R. 21.5, post

free by return.

BLUE $POT HOUSE - 54/96 ROSOMAN STREET - RQSEBERY AVENUE - t ONDON ECH
‘Phone : Clerkenwell 3570. Telegrams: °‘ Bluospot, Isling. London.™
Distributers for XNorthern Euzland, Scotland and Wales: C.
RAWSON (Shkeffleld and London), Ltd., 100, London Road, Shef-
ficld; 22, St. Mary’s. Parsorage, Manchester; 177, Westgate Road,
Neweastle-upon-Tyne; 37, 38, 39, Clyde Place, Glasgow.

L
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X to men who
want careers

ENT

g

ANNOUNCEM

In the sign language
of the
Broadcasting Room
this symbot means

““Announcement.’”

f The 1.C.S. Radio Courses cover every phase
of radic work, from the requirements of the
yvouth who wishes to make wireless engineering
his career to the man who wants to construct

modern education, covering every department
of the industry.

OUR COURSES

Included in the 1.C.S. range are Courses
dealing with the Installing of radio sets and,
in particular, with their Servicing, which to-day
intimately concerns every wireless dealer and
his employees. The Operating Conrse is vital
to mastery of operating and transmitting.

There is also a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, provides that knowledge

which enables the salesman to hold his own

with the most technical of his customers.

}.- We will be pleased to send you details of
any or all of these subjects. Just fill in, and
post the coupon, or write in any other way,
stating which branch of Wireless intcrests you
—the information you require will be forwarded
at onge.

t

%

International Correspondence Schools, Lid.,
Dept. 94, Internationat Buildings,
Kingsway, London, W.C.2.

Without cost, or obligation, please send me full
fnformation about the Courses I have marked X
*Sn COMPLETE RADIO
iE[ RADIO SERVICING
E I1-RADIO EQUIPMENT
& It RADIO SERVICING \AND SALESMANSHIP
7 1 WIRELESS ENGINEERING .
1 WIiRELESS OPERATORS

NaMeeaso varitmossanesccacaresivess Affosososos
~

AdAILIS er o veencn o e bt ot ot o e et s s e 0a o

Cheap Cabinet Finishing
By F. H. HOUGHTON

An Economical and Effective Method of Covering a Radio
Cabinet with Grained Cloth _
HERE are, no doubt, many readers | (good Scotch glue), and a large, flat board

who may be contemplating the

construction of a radio cabinet
but are at a loss with regard to a suitable
finish. Even with the ready-made French
polishes now

to work on. A word about the Rexine—
choose a cloth that is not too thick but yet
of good quality. Endeavour to cut the
cloth in one piece to cover the whole

cabinet, as indicated in Fig. 1, allowing

obtainable it is (2] about #in. larger than the cabinet where

a difficult job i = y marked X, and lin. larger whero

for the amateur marked Q. Set the measurements out

to obtain a i] with a soft pencil on the back of the

really first-class ! 70P 1] cloth using a tee-square, if possible so,
{illll_lsh- tﬂelice i 17 as to get the angles correct.

is article,
which explains Cutting Out and Glueing

a method of When making your cabinet do not fix

SR B— = the front fret yet,

! ; ) but having cut out

1 . the cloth, prepare

' the glue in' the usual

H : way in a gluc-pot,

el ! ) ' or, failing that, in a

- & stone jar in a sauce-

o SIDE E FRONT ! Sibg O pan of water, and

§ o ) when it is meclted

H } i H add hot water until

g 1 i it is about the con-

! H L sistency of milk. Now

: . cover the front fret

o with a thin coating

] of glue all over

S - . i except for about jin.

X X all round the edge,

: { and place it down

Fig. 1. BOTTOM - on the back of the cloth, which has

The shape fo which % o : . prpreviously been laid on a flat surface,

the Rexine is cul fora ' being careful to get it in its correct

ey cabinet! s . position on the portion marked Front

0" | in Fig. 1. and well flatterr it out with a

P =T L I pad. When it is dry it is a simple

0 « matter to take your sharp pointed knife

finishing a cabinet in a cheap but effective

1 manner by covering it with Rexine or

similar grained cloth. )
It is not my intention to describe the

A Fig. 2.
Method of dealing
~ with the corners.

BEND DOWN
FLAT

actual construction of the cabinet, except
to say that deal is an easy wood to work in,
besides being cheap and easily replaced if

mistakes arc made ; if it is_ well dovetailed
at the angles and at least  gayswzp
#in. thick, it should be quite /JO/,'VT
suitable for covering, and
will make a very strong job,

=

and cut around the edges of the fret
whilst it is laying flat on the board.
After cutting round the fret apply a httle
stain on the edges of the wood to match he

cloth and to cover the cut edges of the cloth

as well. Now fix the fret into place in the
cabinet with small nails or screws fixed in
the #in. margin left round the edges, after
which the remainder of the cabinet can be
glued. The lin. strips will be found to
come at the back, where they can be turned
over the edge of the. cabinet and secured.
After gluing the cloth down an overlap of
4in. will be seen, as in Fig. 2, and the best
way to treat these corners is to bend down
the overlap flat to the side and cut through
the two thicknesses with a sharp knife, using
a straight edge about }in. from the edge,
as in Fig. 3. Remove the two strips A and
B and glue and stick down the flap, when
a perfectly matched joint should result.
Treat the four corners the same.

CUT HERE THROUGH

BOTH THICKNESSES

cLorH REMovsd\\

especially where batteries are ;
contained in the cabinct. (

Tools Required

The only tools required for
covering the cabidet are a |
sharp pointed knife, scissors, ;
a large, flat brush for glue V|

How a neat finish is obtained for the
corners by culling away the overlap with

Fig. 3.

a sharp kaife. v
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TE)

cover every@ﬂreqmremem

At the new reduced prices, the wonderful Telsen range of components
represents more than ever radio’s finest value. Whatever your coil
requirements, be sure and insist on Telsen for lizsting'e‘lficx'ency at the
lowest cost consistent with quality.

TELSEN IRON-CORED SCREENED COILS

The result of extensive research, these Coils employ an iron-dust core, achieving
greatly reduced size, with considerably higher efficiency 'than that of the
majority of air-cored coils. Magnification and selectivity are correspondingly

Tustration
actual size

improved, the metal screening also preventing inter-action. For use either as
aerial tuning coils or H.F, transformers, a reaction winding being included.

Price
8/6
17/-
25/6

No. W.349 SingleCoil ~ .. .. .. .. e«
No. W.422 Twin Matched Coils .. 5 oo
No. W.423 Triple Matched Coils .. .. .. .. .,

TELSEN
DUAL-RANGE AERIAL COIL.

Incorporates a variable selectivity device,
making the coil suitable for widely varying
reception conditions. This adjustment also

TELSEN SCREENED

2cts as an excellent volume control, and
is equally effective on long and short waves,
The wave-band change is effected by means
of a three-point switch and a reaction

winding is included. - 5/6

Price ..

TELSEN
HF. TRANSFORMER COLL

May be used. for H.F. amplication with
Screened Grid Valve, either as an H.F.
Transformer, or, alternatively as a tuned
grid or tuned anode coil. It also makes a
highly efficient Aerial Coil where the
adjustable selectivity feature is 4 /6

r-* required. Price

AND OSCILLATOR CO[L UNIT

Comprises the Band-Pass Coils and Oscil-
lator Coil combined into a single compact
unit. All wave change switches are ganged,

with single knoh control Ideal for any
Superheterodyne cu'cull 2 l

Price

SUPEi!-HET.
COILLS (TYPE No. S 330)

For Superhets which do not employ band-
pass tuning in their pre-detector H.F.stages,
Mechanical constmmon and wave-changc

swn(::ih d T l S ed
standar e sen Ccreen
oils .. .. Price 2 l ,/ 6

INTERMEDIATE FREOUENCY
TRANSFORMER COIL

Conslsts of two tuned circuits com-~
prising a Band-Pass intermediate
frequency filtex tuned to "0 kc. by

TUNING COILS

With separate coupling coils for
medium and long waves. Highly
suitable for use as zerial coils or
as ancde coils following a

two pre-set balancing
Adjustable for different values of
stray capacities, with vari-
able filter coupling. Price

TELSEN —
BAND-PASS COIL UNIT

Comprises two accurately matched
Screened Band-Pass Coils, on a
single rigid plinth base The coils
are independent of each other and
can be wired for any of the three
types of Band-Pass Filter to give

zf&tx&al qunhty w:ﬂ: 1 4 /6

¢! d grid valve, giving selec~
tivity equal to that of a well-
designed band pass 7
filter. Price .

Twin Maiched .. - 14,6
Triple Matched .. .. 216

OSCILLATOR COLL

Particularly suited to Supere
heterodyne circuits in_conjunc-
tion with the Telsen Band-Pass
Coils. Operates at a frequency
separation of 110 kilocycles from
the Band-Pass hmmg 7 6
range, Price

TELSEN FOR EVERYTHING IN RADIO

ANNOUNCEMENT OF

THE TELSEN.

ELECTRIC CO..

LTD..

ASTON,

BIRMINGHAM
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YOUR SET

[RALKIES...
Save it befrie i alenced

Crackle—the death
rattle of a dying resistance. Old
type resistances can’t “help disin-
tegrating and quickly going phut.
So fit Eries. They have the
lowest noise level of any Radio
Resistance, It will pay you to
scrap those two or three old grid
leaks and spaghettis in your set
and to replace with ERIE.
Just notice the difference.
Your dealer carries all values.
Notice our Kit assortments
on his counter.

IMPREGNATED
RESISTORS

Write for neww Colour Code Chare.

THE RADIO RESISTOR CO.,
1, Golden Square, Piccadilly Circus, London, W.1

‘PLASTAPE” moulds
itself so easily into any
convenient corner and
recess of your room
that aerials, earths, and
extension wires are
almost imperceptible.

ally to harmonise with

your decorative

scheme, it is made in-
three colours.

feet 3/6, 20 feet 2/6,

ASK FOR
“PLASTAPE”

AERIAL—30
15 feet 2/-.
EARTH—30 feet 2/6, 3d. per yard.

15 feet 1/5.
EXTENSION WIRE—30 feet 3/4,
4d. per yard.

AMPLION (1932) Ltd, 82/84 Rosoman Street, E.C.1.

More than this, speci- "

A USEFUL TEST APPARATUS

for Quickly Determining the Value
Particular Purpose.

HERE are many instances when the
constructor wishes to connect a
resistance or condenser in circuit

temporarily, and this is usually achieved
by the crude expedient of connecting
two pieces of wire to the condenser
or resistance, leaving same to dangle
nowhere in particular, with possible danger
to the valves or H.T. battery. The object
of the apparatus described is to provide a
ready means of determining the most suitable
value of resistance or capacity required for
some particular function, so that the correct
component can be purchased and fitted
permanently in the set.

Constructional Details

Obtain a small wooden box, such as an
instrument case, or crystal-set box, a panel
to fit, a sufficient quantity of sockets, a
plug for same, three terminals, and, if you

Diagram of connections for a simple test apparatus, and
table of resistance and capacily values,

do not happen to possess a discarded switch
arm complete with studs, a visit to the
local junk shop will no doubt result in one
being obtained cheaply.

The actual lay-out, number of resistances
and condensers, and choice of values, can
be left to individual requirements, but a
handy combination is depicted in the
diagram. . Referring to this you will
observe that on the left-hand side the
switch arm is capable of selecting any
resistance from 2,000 ohms up to 100,000
ohms—the sum total of all the resistances—
with the plug in the bottom * dead”
socket, the value of resistance being
across the terminals A B. Any individual
or consecutive series of resistances can be
obtained by inserting the plug in a suitable
socket relative to the switch arm, i.e., the

resistance across the terminals will be the |

sur of the resistances remaining bctween
the stud the switch arm is on and whatever
socket the plug is inserted The best

of Resistance or Capacity for Any
By H. J. HARVEY.

plan is to mount the sockets opposite the
corresponding studs and mark the resistance
values against them.

Capacity Test

And now to deal with the capacity test.
You will note that on the right-hand side
of the diagram the same switch arm is
capable of being moved to the various
studs, in series with which are condensers
of different capacities. @ The -capacity,
according to which stud the switch arm is
moved, is placed across the terminals B C.
By moving the switch arm so that it con-
nects across two studs, the resultant
capacity across the terminals will be the
sum of the capacities indicated, a pair of
leads with spring clips, of course, making
the necessary external connections.

If desired, a plug and set of sockets
can be used as the main selector in
Ri. - 2000 lien ofdtl;e dSWiIECh

¥ arm and studs, but

R2.. 3000N apart from being
R3.~ 5000 yore  convenient,
R4.=10000N the switch arm
R5. = 15000 N method has  the
R 6. - 000N %dgled a%]vantage of
LV eing able to con-
R7. 40'ooo‘nveniently parallel

the condensers in
CiI =

0001 the manner
Co - .0002 descri(}).ed in the
preceding para-

C3 - .0003 e P
C4 - .0005 Apart from the
C5 - .001 obility to deter-
X 009 mine a required
e resistance or
C7 =~ .005 capacity necessary
cg - O1 for some particu-

lar ecircuit, this
apparatus is useful in the location
of faults, as the leads from it can
be applied across suspected resis-
tances and condensers, or a variety
of capacities can be applied to
certain sections of the ecircuit to
cure instability, improve tone, ete.
Of course, with regard to de-
coupling resistances it is best to
have the correet resistance, not
that which might appear on
the surface to be the most suitable.
] This is done by dividing the
difference between the H.T, voltage required
by the valve and the available H.T. voltage
by the normal anode current flowing at the
correct voltage, the result being multiplied by
1,000. In the case of bias resistanees, divide
the bias voltage required by the valve by the
current flowing in the anode circuit of the
valve in question and multiply by 1,0¢0.

Just Fublished.

THE WIRELESS
CONSTRUCTOR’S
ENCYCLOPZAEDIA

{2nd Edition)
By F.J. CAMM (Editor of ** Practical Wircless*')
Tﬂls invaluabie encyclopedia is written in
plain language by one of the most
nccomplished designers and writers on wire-
less construction. The whole subject is fully
covered, and the volume is remarkable for
the number of practical illustrations it contains,
No matter in what branch of radio yon
are intergsted, you will find everything
adequately dealt with here.

Obfafnable at all Boolscllers, or by post
614 from Geo. Newrnes, Lid.. 811, South- 5,_

ampton Strcet, Strand, London,
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BAD
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[

QUALITY=ITS CAUSE

“AND CURE |

L N

=

—=By J. EVANS

(-

T D {1 D (|-

A Practical Article Which Deals With This Subject in Simple Terms.

ISTORTION caused by defective
components has been fully dealt with
in recent issues of PRACTICAL WIRE-

LESS, and therefore does not call for further
discussion. Bad quality is, however, often
due to a haphazard choice of components,
or to inaccurate circuit design. It is sur~
prising the number of details that have to
be considered when designing even the
simplest of receivers ; unless a constructor
has a thorough knowledge of his work, it
is therefore very much wiser for him to
strictly adhere’ to the specification of
reputable designers, otherwise his labours
will almost invariably be rewarded by the
provision of, perhaps, ample volume, but
a very questionable quality of reproduction.

The average home-designed receiver is
of the two or three-valve variety, having
a detector followed by

even amplification between these two
frequency extremes, otherwise- an inferior
speaker might as well be used. When

using resistance-capacity !coupling,' the,

values of the coupling condenser, grid-leak,
anode resistance, and detector valve
impedance are to a certain extent inter-
dependent. Iftoo high a value of grid-leak
is chosen, the grid charge, when a strong
signal is rcceived, cannot leak away in
time, and a choked effect is produced in
the speaker. If the grid-leak has too low
a value, the low notes will be passed to earth
and bass reproduction will consequently be
poor. If the anode resistance has a very
high value, the voltage drop across it will
be so great that the detector anode will be
starved, and on the other hand, if its value
is too low, the low notes will be passed to

DECOUPUNG
RESISTANCE

current cannot pass through a condenser‘
The anode resistance must not have too
high a value, otherwise, as in the case of
the detector, the voltage actually applied
to the valve plate will be greatly reduced.
On the other hand it must not be too low,
or the bass notes will be passed to earth
via the battery. A resistance having a
value of approximately one and a half
times the valve impedance is recom-
mended.

OQutput Stage

If a small power valve is used in the
output stage (e.g., 215P), from the writer’s
experience, best results will be obtained
with a good. balanced armature (cone)
speaker. This may be connected directly
in the anode circuit, between the valve
late and the H.T. lead,
ut it is advisable,

one or two L.F. stages,

either transformer or = U
resistance coupled. | DECOURLING

: £ COND
This type of receiver e "
will therefore be dealt RESISTANCE

with in detail, and a
final word of advice
will be added concern-
ing H.F. amplifiers.

Detector Distortion

DECOUPLING DECOquéc
NDENSER RESISTANCE
_ COUPRLING PARALLEL-FEED
" CONDENSER =~ RESISTANCE

PARALLEL-FEED

however, to use a choke
filter output arrange-
ment as shown in the
accompanying dia-
gram. Ifa super-power
valve is employed, the
use of a choke filter
becomes more of a
necessity, because the
anode current is

HT+

OuUPLI

The leaky grid onpensen conpenser  greater, ‘and if this is
detector, which is com- €RiD . passed through the
monly used nowadays, LAY i Ls Sbeaker windings,
although very sensitive L apart from the fact
to weak signals, is that the windings are
rather easily over- | \ Lable to burn out, the
loaded. The symptoms Fy; | —Showing anode circuit decoupling, parallel feed transformer coupling, and ~ HT~ Voltage drop across,

of overloading are:

accentuation of the top

notes, and sometimes (more especially when
an H.F. stage is used) double peak tuning.
The latterisindicated by a weakening of the
signal strength when the condenser is tuned
exactly to the transmitter’s wavelength,
with comparatively louder signals on each
gside of this position. To avoid over-
loading, the detector should preferably be
preceded by a volume control (a .0003
variable condenser, connected between the
aerial and aerial terminal of the set, will
prove satisfactory), and the voltage actually
applied to the plate of the valve should
be at least 40 volts. If there is a resistance’
—decoupling, parallel feed, or R.C.C.—
between the detector plate and its H.T.
lead, the voltage should be increased,
because a voltage drop occurs across this
resistance ; if the resistance exceeds
20,000 ohms, 120 volts may safely be
applied. The detector grid-leak of a
broadcast band receiver should not exceed
2 megohms (a larger value may be used
for short-wave work), and the grid condenser
should be chosen to suit the grid-leak
_resistance. The values recommended are
indicated in the accompanying table.

Resistance Capacity Coupling

Modern [moving-coil speakers respond
faithfully to frequencies between approxi-
mately 50 and 6,000 cycles. If one of these
speakers is employed, it should therefore
be ascertained that the L.F. couplings are
also capable of providing a moderately

choke filter output.

earth via the battery or the decoupling
condenser. Again, if the coupling con-
denser has. too low a value, the low-notes
will not be able to pass to the grid of the
L.F. valve. The values indieated in the
table are therefore recommended: these
will provide approximately 90 per cent.
amplification at 50 cycles. An experieneed
designer ma§, however, vary them to suit
the frequency response desired, and there-
fore the rcader should not condemn the
receiver because the component values
do not exactly coincide with those given
in the table.

Transformer Coupling

The coupling between the L.F. valve
and the power valve will probably be a
transformer having a ratio between 3 and
5/1 (a higher ratio is not recommended).
Transformers usually have a bad inductance
regulation, or in other words, itheir induc-
dance is considerably reduced as the direct
current passing through the primary wind-
ing is increased. This inductance must be
high, preferably 50 henries or more, other-
wise the bass notes will be attenuated and
reproduction will sound tinny. This is
the reason for the fairly general adoption
of the parallel feed method of transformer
coupling ; with this system the direct
current passes through the parallel feed
anode resistance, whereas the signal current
finds the path through the coupling conden-
ser to the transformer primary easier—direct

them will be so great
that the actual voltage
applied to the plate of the output valve
will be too low.

When a super-power valve (or a large
pentode) is used in the last stage, a moving-
coil speaker will give better quality than
the cone type, provided the preceding
stages are well designed. The primary
terminals of the output transformer at-
tached to the speaker should be connected
to valve plate and H.T.4+ respectively.
If best results are to be obtained, the
speaker should be correctly matched
to the valve; when purchasing a moving-
coil speaker, it should therefore he ascer-
tained that its output transformer has the
correct ratio for use in conjunction with the
output valve of the receiver. The ratio
should be approximately equal to the
square root of twice the valve impedance
divided by the speaker speech coil impe-
dance. Imcorrect matching, and the use
of too small a power valve, account for
most of the distortion experienced with
moving-coil speakers.

Overloading

We will now assume that the component
values have been checked, and corrected
where necessary, and that quality is quite
satisfactory on moderate strength stations,
but deteriorates considerably when volume
increases beyond a certain level. This form
of distortion is due, in practically all cases,
to valva overloading. If careful adjust-

(Continued overleaf)

X
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EASY TERMS

Everything Wireless supplied on the lowest monthly terms,
Prompt delivery. €arriage paid. Price list FREE,

NEW LISSEN SKYSCRAPER ALL-WAVE .4 KIT, with
valves. Cash price, £5/12/8, or 10/- with order and 11
monthly payments of 10/3.

FEPRANTI CLAS§ *“B”» SPEAKER AMPLIFIER,
moving coli unit with valve, Cash price, £4/4/0, or 8/-
with order and 11 monthly payments of 7/8,
BLUE SPOT 53 PM UNIT, with transformer.
finest permancni-magnet unit  available, Cash price,
£2/19/8, or B!- with orderand 11 monthly payments of 56,

The

Interesting descriptive leafleis of any of the above free. To
avoid delay will custorsers kindly send first paymend with

order. ph
one
YESTD, 1925, THE National 1977,

LONDON RADIO SUPPLY CO.

11, Oat Lane, Noble Street, London, E.C.2.
VIOV 9V VIVIVVVVFVVVY

FIT THIS
ELECTRIC
CLOCK

TO YOUR SET!

NO MAINS NEEDED !
KEEPS CORRECT TIME?
NO WINDING !

c | battery lasting 12 months, or can
N R ba?mery wgithont affecting recep-
. Pits into hole
. in any panel up to iin, thick, Easy to
fir—no scrcws required. Only
iin. from front of pame! to back
of case. Swiss movement, Hands
set from front. Nickel - plated
bezeél, Useful addition to any

t.

8et.
. Co., Ltd.
%:th.: RS;{’,E Mc!;gpco Road, COMPLETE WITH BATTERY
Hammersmith, W.6, T ————
| Telephonc: Riverside 6392. POSTAGE GO

PATENTS & TRADE MARKS

.](ING‘S PATENT AGENCY, LTD., 146b, Qn. Victoria
Street, 0.4, offer “ Advice Handbook **
Consuitations free. 47 years’ references.
or ‘phome (Central 0682). Director, B,
©.I.M.E., Reg. Patent Agent, G.B., U.8.A,, and

P VOV VVVVY WYV WYSs
VIV VVVVVOVVYVVVYyVY

. Ki
Canada.

Wiits for Tllustrated
Catalogus of

Radio-Gramo-
phone Cabinets

of exclusive modern
design, made by
craftsmen in highly
figured Oak, Walnut,
or Mahogany, post
fres, Cabinets made
to order a speciality.
Maker under licence

the B.B.O.
detafls oo request.

GILBERT

Cahinet Maker.
BWINDON. Estimatesfree. Est. 1860.

SPEAKERS AND MOVING COILS REPAIRED

(Blue S{)ot a Speciality, 5/-.)

Transformers 4/-, all repairs magnetised free, Elmin.
ator Repairs quoted for, 24 Hours Service, Discount
for Trade. Clerkenwell 9069.

BAD QUALITY—ITS CAUSE AND.|
CURE

(Continued. from previous page)

ment of the grid bias voltages in accordance
with the valve manufacturers’ instructions
does not improve matters, the valves should
be replaced by those havinga lower impe-
dance—e.g., an L.F. in place of a H.L. valve,
and a S.P. in place of a P valve. The bias
voltages must then be altered to suit the
new valves, of course.

Back Coupling

Valve overloading having been remedied,
it will be found that the receiver will now
give very satisfactory results for a month or
two, and then quality will gradually
deteriorate, and in some cases a continuous
whistle or a popping noise will be set up
as soon as the L.T. is switched on. This
indicates that the H.T. battery is run down
and has developed a high internal resistance.
When the low-frequency currents from the
anodes of the three valves pass through this
battery resistance on their way back to the
filaments, a voltage is naturally developed
across it, and, since the battery is common
to all valves, the currents set up by this
voltage are fed back through the first and
second valve anode circuits, thereby oppos-
ing or assisting the legitimate low-frequency
currents existing therein. When the battery
is badly deteriorated, the internal resistance
becomes so great that the feed back currents,
if assisting the L.F. currents, cause L.F.
oscillation (whistle, howl, motor-boating).
If, on the other hand, they oppose the L.F.
currents, amplification will be reduced ;
this reduction will, however, differ at
various frequencies, thereby causing sup-
pression of some musical notes and accen-
tuation of others—that is, - pronounced
distortion. \

This annoying trouble may be eliminated
by providing a separate return path for
the legitimate anode circuit signal currents.
This is accomplished by placing a resistance
or choke in each H.T. lead, and connecting a
large condenser between the valve end of

Eliminators

Numerous inquiries are received from
constructors who are surprised to find that
motor-boating occurs when an eliminator
is substituted for a battery. Eliminators
usnally have a high internal resistance,
and therefore cause instability in the same
way as the aforementioned run down
battery. When a battery is replaced by a
mains unit (D.C. or A.C.), it is therefore
essential that the recciver anode circuits
be effectively decoupled, if best results
are to be obtained.

H.F. Currents in L.F. Circuits

If distortion occurs after all the foregoing
instructions have been carefully followed,
it will probably be found that H.F. currents
are being passed into the L.F. amplifier.
This is usually indicated by tinny repro-
duction, but sometimes to the extent of a
continuous very high-pitched whistle, and
is most prevalent in rececivers employing
one or more H.F. stages.

To eliminate this type of distortion, a
good H.F. choke should be connected
between the detector plate and the first
L.F. coupling, and unless the reaction
condenser is of the differential type, a
fixed condenser having a value between
0001 and .0005 should be connected
between the detector plate and L.T.—
(the capacity should not exceed .001,
otherwise the high notes will be passed
to earth, and reproduction will lose its
crispness). As a further precautionary
measure, a Tesistance of approximately
100,000 ochms may be connected between
the G terminal of the L.F. transformer and
the grid of the succeeding valve.

H.F. Stage

If an H.F. stage is used, the anode and
screen circuits should be decoupled in the
same manner as the L.F. circuits, but as
H.F. currents are now being dealt with,
the values of the condensers and resistances
may be lowered ; the normal values are
indicated in the Table.

E. C. MASON, 44, EAST ROAD, LONDON, N.1.

this and L.T.—. The

diagram shows the $.G. H.F. Stage. Detector.

anode circuits of a | Coupling Con. Decoupling. Grid leak Grid Con.

three - valve receiver .0001-.0005. | 1,000 ohms/.Smfd.| .25-2 meg. .0001-.0003.

fully decoupled. The First L.F. Stage (R.C.C))|

normal decoupling Ct(\);pling Con. Ii,enks. Dere&t_«i»!r:.) A7n°de Res. Decoupling.

values are indicated in d 2 30,000 5,000 25,000/2mfd.

the table, but these .01 .5 40,000 (RC) 100,000 30,000/2mfd.

may be increased if First Stage (Transformer).

the r “-nOC.le voltage | Couplg. Con.| Transfmr. Detector.  {Parall. Feed Res.; Decoupling.

available is over 150, 5—-1mfd. 311 15,000 2GP; 25,000 15,000 2mfd.

in order to automatic- 25,000 (HL 30,000 15,000 2mfd.

ally drop the H.T. Secend Stage (Trapsformer).

voltage to that actually -2 L.F. Vallj_g). I 1
uire 1-2mfd. 5/1. | 10,000 ( 15,000 000,

Il;elgte N R vy - 15,000 (GP) 26,000 10,000/2mfd.

® IMPROVE YOUR SHORT WAVE RESULTS

SHORT-WAVE  ENTHUSIASTS will welcome
this “ EDDYSTONE* high efficiency lead-in
device. 1t makes sure that weak short-wave signals
froa thousands of miles away are carried safely
to the set without loss at the point of lead-in
—~usually the weakest link of any aerial system

e

e ——

=

hotd wel or moisture,

AUl netal parts are polished and
Also  suitable for use with

LTD., BROMSGROVE ST.,

STRATTON & (€O,
LONDON SERVICE DEPI

The special oulside insulator of "the lead-in s of
vitroous glazed porcelatn, made to withstand weather
and Lo give long leakage paih to earth—it will not
Phe insulcting tuba itself és
high tensile strength glass of electrical quality.

'—WEBB'S RADIO STORES, 164, Charing Cross Rd.. W.C.2

“EDDYSTONE >’ LOW
LOSS LEAD IN
CAT. No. 948,
Price 2/6.

Latest list of “ EDDYSTONE* short
wave paris now rozdy, free on request,

DYSTONE

LOW LOSS
LEAD IN

e

nickel plated.
transmilters.

BIRMINGHAM.

250-}’1;$(e
ng
Careers., It shows clearly and definitely the way in wlich
yop may carve out a successfui career in your chosen branch
of Engineering, irrespectlve of your age, education or experience.
Lt outlines Home-Study Courses in all branches of Civil, Mcch..
Elec., Motor, Aero., Wireless and * Talkie "’ Engineering,
and shows the ensiest way to pass A, M.I.C.E, A ,M.I.Mech,E.
(.F.F., AMIAE, MIMYT, G.P.0, Matricalation, Civi
3ervice, and other Examinations. * ENGINEERING OPPOR-
TUNITIES * |5 a unique Hand-Book that jou should most
ad. Bend for your copy to-day—FREE of any eost,

¥ ENGINEERING TECHNOLOGY,
E HOUSLE, 29/31. OXFORD STREET,

LONDON,

“ ENGINEERING OPPORTUNITIES™ s s

Hand-Book fes of varlous E:

showing the
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R. & A. REPRODUCERS

AMOSG the many ingenious features which form
part of the make-up of the well-known R. & A.

Joud-speakers, the novel form of assembly included in

the Alpha model is illustrated below.  This particular
model costs 52s. 6d., and has an overall diameter of
just over 10in.  As with all types of R. & A. speakers,
a correetly-designed and agcurately-built input trans-
forher is fitted. The design of the speech coil, dia-
phragm, and method of centring is such that adeqnate
response i3 obfainable over all parts of the musical
scale, and, in addition to rich bass notes, the highest
trills on the piccolo, for instance, are reproduced with
a remarkable clarity and forwardness. The particular
model which i3 illustrated will be scen to have a neat
device for ensuring that the speech coil is accurately
centred, and that it cannot move in any direction but
the correct °‘ piston-like” backwards and forwards
action, which is essential if all damping and distortion
is to be avoided. Great rigidity is
alzso added to this model by the par-
ticular construction which is eniployed.

8. R. G. PUSH-PULL SWITCHES
HE assembly of the push-pull switches, manufac-
tured by British Radiogramophone Co., Ltd.,

Thows one or two interesting features. The main
portion is of black bakelite, shaped according to the
particular type of switch. Thus the two-poln% switch
employs an elliptical monlding, whilst the three-point
has a disc-shaped moulding. A one-hole fixing bush
of the usual type is moulded into this portion of the
switch, and thus it is possible to lock the switch per-
fectly tightly to the panel without the risk of the whole
switch becoming icose upon the bush. The yplunger
is of the usual type, fitted with a pear-shaped end, of
which half i3 of ebonite and half of metal. This
cngages in phosphor bronze contacts, which are
sufticiently strong to ensure perfect actiou over a long
period. The friction ensures that they are cleaned
each time the switeh is operated, and there is a2 very
definite ** on ** position. The switch may be obtained
in two-point or three-point at a cost of 15, 3d. or 2s,
respectively.

HELLESENS BATTERIES
TEN shillings is quite a reasonable
price to pay for a high-tension ;=
hattery of 108 volts, and when to
this you add the fact that the bat-
tery has an exceptionaily long life,
the cost is really quite Jow. The
illustration shows the Hi-Life
hattery produced by Mesars. Helle-
sens, and this is of the type
designed to give a really good enr-
rent. output, whilst remaining
conveunient in size. There are, of
course, plenty of forcign batteries
obtainable at a much lower figure,
but in most cases it will be found that
the massive-looking Lattery is built uy
with small cells and the case filled with
pitch, or else the contents ofthe individual
cells are of such a nature that the current
taken must not exceed a few milliamps if
the battery in to last for long. In the

One of the range of
Hellesens’ H.T, Batleries.

Hellesens battery every point has rececived careful
attention, both from the point of view of parity of
the chemicals, ete., which are employed, and from
the method of assembly. Thereis norisk of premature
demige in onc part of the battery, whilst the major

{These two illustrations™show the ingenious
*methods of assembly which are incorporated

in the R. & A. " Alpha"' Reproducer.

part i3 practically nnused, and the
carrent output is quite high for the size
of container. There s quite an exten-
sive range of batteries obtainable, from
the small grid-bias type to super-
capacity batteries suitabie for Q.P.P.
or Class B receivers, All those readers who are
interested should write for a copy of this firin’s price
list and details of the batteries. The address Is
Hellesens, Ltd., Hellesens Works, Mordcn Road, South
Wimbiedon, London, $.W.19.

NEW MULLARD HIGH-VOLTAGE OUTPUT VALVE
WHEN reporting upon new valves, and when

dealing in articles with quality amplification, etc.,
we often use the term * maximum undistorted output.”
We have mentioned, for instance, that for 7eal quality
an undistorted output of about 5 watts is necessary.
Many listeners wonder why this is so, when the usual
two-volt power valve only delivers an output of round
about .3 or .4 of a watt. The explanation is, of course,
that while over a very large proportion of programme
time a_certain programme strength is radiated, this
strength i3 greatly increased (perhaps to five or six
times the average) when specially loud passages occur
in the items being broadcast. In other words, while
the radio-frequency power transmitted from a station

223

is constant, the audlo-frequency modulation varies in
accordance with the programme. It is tmportant,
therefore, that the output valve in a radio set should
be ahle to handle these extra lond passages without
introdueing distortion. For all normal purposes the
usnal triode or pentode output valves provide anmiple
‘“ overload capacity * for domestic reception, but those
listcners who require super-excellent quality, combined,
perhaps with rather more volume than that ;f:h'eu by
the average sets, can use in the ontput stage of an A.C.
mains recetver or radio-gram one of the larger valves
giving maximum undistorted outputs of 5 watts and
upwards. These valves, it should be noted, require
anode voltages ranglng from 400 to 500 volts,

A {mpular valve ol thistype wasthe Mullard D.O. 25,
whieh has been a firm favourite with many. This
valve, however,requires a low tension supply at 6 volt:,
whichis often inconvenient in vicw of the fact that most
standard malns transformers give only a 4-volt L.T.
supply. The Mullard Company have now brought
out a new large outpnt valve, D.O. 26, which may be
congidered as a 4-volt version of the D.O. 25. Its
published data are as under :—

Filament Voltage oo .o 40V,
Filameat Current .. oo 2.0a.
Max. Anode Voltage .. .. 400v.
Optimum YLoad oo .. 4,000 ohms.
*Anode Impedance . .. 600 ohms.
*Amplification Factor .. 38
*Mutual Conductance .. 6.3 mA/Volt.

* At Anode Volts 100 and Grid Volts zero.
With 400v. high tensipn the D.0. 26 requires s
negative grid biss of 92 volts, and takes an anode
current of 68 mA. It will bandle maximuom input
signals of 65 volts R.M.S,

UNIVERSAL H.F. PENTODES

MESSRS. TUNGSRAM ELECTRIC annonnce some
new H.F. pentodes produced especially for

inclysion in universal midget sets. These are of

stightly lower efficiency than the previous models and,

conseqnently, are likely to be morestable, thus render-

ing the construction of extremely compaet receivers

more certain. A further change s noticed in the grid
coxlmectlon which Is now brought out at the top of the
valve.

Il

V.M.C. MAINS UNITS
FROM the V.M.C. Radio Company we have received

details of some interesting Malns Units which are
guaranteed against breakdown under fair usage for
two vears from date of purchase. Prices and ratings
are very satisfactory and we hope to give a test repoat
on onc of these in an early issue.

NEW DUBILIER CONDENSERS
MPROVEMENTS in the well-known Dubilier con-
densers are announced. An exhaustive range of
tubular high-voltage condensers with wire ends may
be obtained from 1s, upwards, and a complete range of
cyllndrieal non-inductive condensers in metal cases,
with an ingenious screw-on base are also obtainable.
The base is provided with two screw holes so that it
may be fixed to a baseboard, when the condenser may
be screwed into it. Changes may thus be readily made
in experimental circuits.

MULLARD VALVE RELEASED
¥. Double-Diode-Triode valve, type T.D.D.4
recently announced by the Mullard factory is
now generally released, and wiil be found of great
utilitt%] in receivers incorporating automatic velume
control,

TUNGSRAM AUTOMOBILE VALVES
'WO new automobile valves are now added to the
Tungsram range. They are H.F. Pentodes similar
to types 57 and 58 of the standard A.C. American
range, having 6.3 volt .3 amp. heaters. The electrodes
are internally screened, thus doing away with the
necessity of scrcening the valve. The grid connection
is brought out to Lhe?.op in the usuai American fashion.

AICROMESH TUNOGRAPH

THE Standard Telephone Company have introduced
I a new idea in the Micromesh Tunograph. This i3,
in effect, a miniature cathode-ray oscillograph, and is
used in order to show when a reeeiver is accurately
tuned to a station. The filament current is .85 to I amp.
.\vmllg 8 voltage of .6 L0 .6 volts. Maximum plate voltage
is b

NEXT WEEK!

A Fascinating New Feature

The Progressive Experimenter
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YOUR et

can get

AUSTRALIA

Fit an Eelex Short-Wave Con-
vertor to your present set. You
can receive America, Russia,
Australia, South Africa, ete.

Bring your set up to date. Sample the
joys of short-wave reception by fitting
an Eelex Short-Wave Convertor to
your present set and add 70 extra
stations to your log. Only a moment
to fit. This remarkable invention
enables you to receive stations between
16 and 190 metres. You can double
the enjoyment of your wireless with an
Eelex Short-Wave Convertor fitted to
your present set—no alterations neces-
sary. Makes your set a Super Het.
Send for booklet EE7 giving complete
particulars.

J. J. EASTICK & SONS,
118, Bunhill Row, London,; E.C.1
Phonz: Metropolitan 0314/5/6.

(Continued from page 216)

If X7 is a uniform resistance graduated
in suitable units, it is only nccessary to
know the ratio of the lengths XY and YZ.
Thus if XY is 4 units and YZ is 8 units, the
ratio ff the resistances R. and Ry will be
4, or }.

Hence Ili’:r 1, and we know the value of

Rj, therefore we know the value of our
urnknown resistance R;.

Lastly, as the formula was unfortunately
omitted from the original article, I will say
that R,, Ra, Rs, and R; correspond to
B, EF, A, and FD respectively, taking the
terminal of the battery in dircet contact
with B as the negative one. It does

October 14th, 1?3_3

battery is connected. The formula there-
fore" becomes :—

Actually either A or B may be the unknown
resistance, provided the other is known.
The accuracy of the result will largely
depend on the type of galvanometer used.
Probably a voltmeter or ammeter will be
more convenient if at hand than head-
phones, as in the former case the circuit is
kept closed all the time, and the continual
making and breaking as in the case of head-
phones is not part of the procedure. As,
however, resistances of critical value arc
seldom needed in wireless sets, the greater
accuracy obtained by using a meter instead
of headphones is perhaps unnecessary.

not, however, matter which way round the ! Fig. 2 shows the complete apparatus.

1 Making Granular Cored L.F. Transformers

N extremely efficient substitute for
stalloy laminated cores for L.F.
transformers and chokes may be made
from material obtainable from practically
any engineering workshop or service
garage, and sometimes from a chemist ;
namely, soft-iron filings. The construction
of such a transformer or choke is extremely
simple, the usual requirements being a tin-
plate or other metal container, sufficient
iron filings to fill it, and suitable windings,
the primary being two and three thou-
sand turns, wound on a card former with
an internal diameter of about {in. or lin.,
of suitable gauge wire, the secondary being
made in the correct proportion with respect
to the transformer ratio. - The primary and
secondary are wound side by side, and the
ends brought out with thicker wire and

labelled, the completed winding then being
well taped all over. It is essential that this
should be well done, otherwise iron filings
might enter and upset the insulation. A
layer of iron filings should then be put in
the tin and slightly tamped down. A
wooden block, about 4in. deep, is placed on
top of this layer, the coil supported on top
of this block, and the whole filled in with
filings under moderate pressure. It is
essential for the efficient working of the
component that the filings should be soft.
If any doubt is felt on this point, the filings
should be heated to a red heat, and allowed
to cool very slowly. A choke or transformer
constructed in this manner will be found
to have a practically constant induetance
through a large range of variation of current
through its primary, provided that a
reasonable amount of filings, about 3lb..
is used.—NoRMAN RorrasoN (Canterbury).

W/IREWOUND

!
WATMEL KNEW
WHAT YOU WANTED

sonere ST HYWATT

A resistance that will not break down, one
that will stand high overloading, is meis-
ture-proof and noiseless.

The Hywatt is a definite advance in
Resistance manufacture.

Due to its wire element it is unchangeable
in operation, has a much closer tolerance
than the carbon type, and a fived resistance
value.

This ijs why so many set manufacturers
have chosen the Hywatt for their 193 | sets.

Price: Made in all values, from 1 to
50,000 ohms, 1s.

GET THE BEST OUT OF ANY SET

For full details please write to ;—
WATMEL WIRELESS CO., LTO.,
Imgerial Works, High Street, Edgware, London.

Telephone : Edgware 0323. {95)

Povly

' pe 5
5’ﬂ Tofr‘JT EPOCH fof1 ¢

THERE IS
A
BLUEPRINT
FOR EVERY
“PRACTICAL
WIRELESS”
RECEIVER.

SEE PAGE
215

colossal volume

battery set.

RESERVE
YOUR .
POCKET

H.T. cost.

-

GET MAINS VOLUME irom
YOUR BATTERY SET

Enjoy the same perfect performance,
and
sensitivity as you would get in a
good-quality all-mains set, by con-
necting this superb EPOCH ¢ Class
B?*” Combination Speaker to your
The EPOCH, which
combines a complete “ Class B’
adaptor and high-class Cobalt P.M.
Unit, can be easily fitted without
any alteration being made to your
present set and at very little extra

.. SEND
) ONLY

62/-.

‘&'THE LEADING CLASS B
COMBINATION
SPEAKER

(Adaptor & Unit Combined 14

i

increased

5/- deposit for 7 days’ trial, if satisBed, pay further
5/- at once, then 8 monthly payments of 7/6. Cash
{Saprlied complete with *¢ Class B *” Valve and full instractions.)

e i

TOOL KIT

WITHOUT

FURTHER
DELAY!

SEE PAGE
187 E.

1 ————— —

" B amplification, the EPOCH * Class B *

J. HERAUD, Ltd., Dept, P.27, NUMBER ONE, EDMONTON, ILONDON, N.18.
Branches : T8/82, Fore St., Edmonton; 77, West Green Rd., Tottenham ;
34, 8t. James St. Walthamstow ; and 139, Hertford Rd., Enfield Wash,

THE FAMOUS EPOCH
SsCLASS B’ ADAPTOR

It you already have a moving-coil
speaker and wish to incorporate Class

for 7 days® trial, if
satisfled. pay fur-
ther 5/~ at once, then
8 monthly payments

of 5/-. (Cash 45[1‘

Adaptor is ideal for this purpose. It
converts yonr set to * Class B " with-
out any alteration whatever. (Supplied
complete with *Class B ™ valve.)
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All letters must be
accompanied by the
name and address
of the sender (not
. necessarily for

N publication).

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

From a Reader in Singapore

Sir,—I have been a local subscriber to
PracTicA,. WIRELESS from its very first
issue. Like the hundreds who have
praised such a publication, may I warmly
congratulate you in bringing out a paper
which is so cagerly sought for in this part
of the East by every individual who takes
an interest in wircless literature. Person-
ally, I feel you have dominated the hcart
of every amateur by such a fine publication.
Wishing you and your co-workers every
success.—O. A. FiLmER (Geylang, Singapore,
Straits Scttlements).

An Australian Reader’s Thanks and Sug-
gestions

Sir,—Although I have been a reader of
PracricaL WiIRELESS for less than three
months I am following the example of
many others by dropping a line to wish
this periodical the success which it so
richly descrves.

I have, however, one small grumble,
and that is the consistent manner in which
you neglect this part of the world in your
news columns. Of course, I realize that
the overwhelming majority of your readers
reside in England, but surely they would
occasionally appreciate a brief résumé of
wireless progress in Australia. And without
wishing to boast I think I may safely say
that wireless in Australia is developing in
a distinctive fashion and is not just merely
following in the footsteps of the older
countries.

As an instance of our divergence from
English practice I may mention that in
Australia the * all-electric” is the rule
rather than the exception.

I think the average reader would be
interested in the A and B class system of
broadcasting. The A class stations are
owned and operidted by the Commonwealth
Government and obtain their revenue from
the 24s. a year licence fee ; incidentally they
are not allowed to ftransmit advertise-
ments; the B class stations on the other
hand are owned by private companies
and obtain their revenue entirely from
advertisements. In passing you will be
amused to hear that a friend asked me if
sets equipped with * this class B amplifica-
tion would receive A class stations also ?

In conclusion, I really think that if you
were. to insert a paragraph or two in the
news page occasionally it would make your
Australian readers feel a more personal
mterest in your excellent paper.—C. E.
Cowax (Perth, W. Australia).

Automatic Coil Winder and Eleetric Equip-
ment Co,, Ltd.

Sir,—1It is probable that many of your
readers may be numbered amongst thosc

who are suffering disappointment through
an unforeseen and unavoidable delay in
executing their orders for the * Avo-
Minor,” the new combination testing
instrument which is being advertised in
your journal. Our client has therefore
asked us to explain that the delay has
been occasioned entirely by a demand so
overwhelming that all the carefully-laid
plans for production have been unable to
cope with the situation. We should be
obliged if you will advise your rcaders that
cverything possible is being done to
speed up production without detriment to
the efficiency and accuracy of the instru-
ment. Orders are being, and will continue
to be, executed in strict rotation, and it is
hoped that production will soon be abreast
of the demand so that orders can be
dealt with immediately on receipt.—THE
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Chassis Mounting

VALVEHOLDERS

“ Practical Wireless” designers of
sets fully appreciate the efficiency of
CLIX components for perfect contact.
WE WANT EVERY READER TO GET
FULLY ACQUAINTED WITH OUR
FULL RANGE AND WILL SEND
YOU, POST FREE, A COPY OF

“AMATTER OF CONNECTION ”

It contains full descriptions of

OVER 30 CLIX COMPONENTS
Covered by Pats., Pro. Pats. arnd Regd. Designs.
Just send a ple row to Dept. “ N™

LECTRO LINXLTD,,

P i el i (JOIN | b 792, ROCHESTER ROW, LONDON, S.W.1
RESERVE YOUR TOOL KIT
WITHOUT DELA i

it SEERTC LA A NOW perhaps

CUT THIS OUT EACH WEEK

DO YOUKNOW?

—THAT a single mains output valve will
shortly be obtainable capable ot delivering an
undistorted output of over 3 watts.

—THAT some of the high-frequency pentades
now obtainable have the anode connection
made to the top of the glass bulb, whilst others
have the grid connection made to that point.
—THAT an electric-bell wiring system will
often provide a very ﬁood temporary aerial.
—THAT a short length of wire running paratlel
with the bell wires will provide a ready alarm
to be heard through the wireless receiver when
the bell is situated some distance away.
—THAT the extra wire should be twisted round
the aerial lead-in.

-—THAT a clear glass valve which is turning
black, or a silvered bulb which is developing a
rainbow eficct, is probably nearing the end ot its
useful life,

—THAT resistances should not be permitted
fo make contact with the terminals of other
components, as some types ot resistance are
‘“alive *’ on the outside, Y
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NOTICE.

The Editor will be pleased to consider articles of a
practical nature, suitable for publication in PRACTICAL
WIRELESS, Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, every effort will
made to return them if a stamped addressed envclope
s enclosed. Al correspondence intended for the Editor
showld be addressed : The Editor, PRACTICAL WIRELESS,
G;ob xz\’ewnca, Ltd., 8-11, Southampton Strcet, Strand,
w.C.2.

Owing to the rapid progress in the design of wircless
apparatus and to our efforts o keep our readers in touch
with the latest developments, we give no warranty that
apparatus described in our columnes iz not the subject of
letters patent.

youll gget an

Discard that unsightly mast and wires and fit the
AIRCLIPSE. The selectivity of your set will be

amazingly improved—each pro{ramme separately
sharp and clear. The AIRCLIPSE is an auto-
inductive aerial that filters incoming signals. It is not
just another gadget—not a condenser. Fits inside or
outside the set in any convenient placc. Nonw
directional. Mlakes any set ‘‘ portable.”

A delighted porchaser writcs : *“I have taken down my oniside
aerial as the reception I get with tke Alrclipse is beiter, infinitely
clearer and free Irom crackle."

"AIRCLIPSE

ARV AAT $ITT/HE
AUTO-INDUCTIVE AERIAL
Of all radio dealers or direct from ;—
AIRCLIPSE LTD., 182, Vaushall 8ridge Road, London, $.W:1

Telephone : Victoria 5200.



Get 5 times|¢
the Volume

from your present

Battery Set

In 5 seconds’any battery -set owner can
get about 5 times the present volume from
his existing receiver simply by connecting
a Rola Class B Speaker Amplifier Unit.
No alteration to the set is necessary.

ROLA Class B
Speaker Amplifier Unit. ..

Model A—FOR MULLARD PM ZB BTH
PD220, COSSOR 220B, ARD

Bl, HIVAC B220, MARCONIPHONE BZI
GEC B2i. CLARION B22.

B—For COSSOR 240, FERRANTI

Model
HP2, CLARION B24.

PRICE B /_

(Both Models
less Valve)
This comprehensive range of Class B Units cavers
the characteristics of every make of Class B Valve.
For high quality reproduction their supremacy
is unchallengeable,
For MULLARD P.M. 2B, BT.H. PD220. COSSOR
2208, STANDARD 13 Bi, HIVAC B220, MAR.
CON'IPHONE B2, G.EC. BZI CLARlON R22
ROLA FR5—PM-—33—Class B . "
ROLA FR6—PM—23—Class B ........ 29/6
i ROLA F6 —PM—23—Class B........
ROLA F7 —PM—23—Class B

jFor COSSOR 249, FERRANTI HP2, CLARION B24.

ROLA FR5—PM—32—Class B ........ 29/6
ROLA FR6—PM—22—Class B . .
ROLA F§ —PM—22—Class B ........ 11908
ROLA F7 —PM—22—Class B ........ §0/~

All Prices include Transformer.

lA

 she Worlds Finest Reprodeucers

THE BRITISH ROLA CO., LTD,

fL ot o oy

finerva Road, PARK ROYAL, N.W.10.
'Phone: Willesden 4322-3-4-5.
I\O '. TREBLE
SPEAKERS
borbetter aass
Radio Reception

"| result of a keen interest in radio.
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OPPORTUNITIES for TRAINED
RADIO MEN

Practical Correspondence Courses by the Technical and
Commercial Radio College

Mr. R. H. Bradley, Diredor. of Studies,
Technical and Commercial Radio College.

MONG the many thousands of letters

I receive there is always a large

number from readers (and the

fathers of younger readers) asking for my

opinion and advice as to the opportunities
in radio as a profession.

The radio profession can be likened to
a very large tree with many branches,
well laden with an abundance of rich
fruit. But it is seldom that the plums are
to be had for the asking, or merely as a
Some
men have reached the fruit by laboriously
climbing the tree ; the majority who have
picked the plums have used a ladder.
And the name of the ladder is * Know-

| ledge.”

The radioindustry is not simply a business

{ in which commercial ability alone is suf-

ficient. It was created by men with a sound
knowledge of electrical engineering, and its

heriomenal progress has been made possible

y the efforts of men who have studied radio
thoroughly, and have never ceased to add
to their knowledge. It is doubtful whether
any other industry has progressed so rapidly
or has been so dependent on technical
knowledge and research.

Even on the purely  business ** side of
the industry, where technical knowledge
is not so important, the men who under-
stand the products with which they are
dealing are much better equipped for success
than their less knowledgeable competitors.

The importance of a thorongh knowledge,
and the difficulties of obtaining trained men
with the right sort of knowledge, have been
responsible for the formation of the
Technical and Commercial Radio College.

The College has been founded by men who
are more than technicians. They not only
know radio as a technical subject, but they
also know what sort of training is necessary
to the man who would succeed. Their activi-
ties have covered a remarkably wide range
of technical and commercial subjectsand they
are certainly very well equipped to undertake
the responsibility of training others.

Courses of Training

The Technical and Commercial Radia
College offers two courses of training by
correspondence. One is a Complete Tech-
nical Course and the other Technical and
Commercial. Every word has been written
by the organizers of the College, and by
experts chosen for their specialized know-
ledge. The Courses are right up to date,
ahilst supplementary lessons are added
whenever new developments make such
additions necessary.

From an examination of the Prospectus.
and the information that has been given me
regarding the aims and organization of the
College, it is evident that the whole field
of modern technical and commercial radio
has been covered most, thoroughly and the
lessons prepared from first-hand knowledge
and practical experience. Tt is a feature of
the technical section that all the preliminary
electrical theory has been written from the
radio point of view and, whilst thorough.
has been kept as brief as possible, so that
the student may reach the real ‘ meat >
quickly, without the necessity of wading
through many chapters of wearisome and
out-of-date theory.

Wide Range of Lessons

Apart from the purely technical theory,
there are lessons dealing with actual
receiver construction, manufacturing, in-
stallation, maintenance, servicing, sales-
manship, demonstrating, advertising, radio
journalism, mail order, inventing, patent-
ing, and other subjects, whilst personal
advice and supplementary instruction are
given to students in subjects in which they
are particularly -interested.

There is no doubt that the Courses
have been prepared in a most masterly
fashion by men who know what they are
writing about, and how to impart their
knowledge to others. 1 am consequently
quite satisfied that any of my readers
who enrol as students of the Technical
and Commercial Radio College and study
conscientiously will be well equipped to
turn their knowledge to practical advantage.

The Principals of the College are in
constant touch with leaders in the radio
industry and can, therefore, effect intro-
ductions which can be of the greatest
assistance to students. A recommendation
from the College direct to an employer is
not only a guarantee of the student’'s
training but also confirms his determination
to qualify for a good position. The student
is assured that the College will use its in-
fluence to the utmost to help him to
succeed.

Any reader of this Journal who is
anxious to enter the radio profession or
to make money in his spare time; any
father who does not know what to do with
his son; any radio “fan’ who is keen
on enjoying his hobby to the fullest;
cannot do better than write for a pros-
pectus of the College to: The Direct6r
of Studies, The Technical and Commercial
Radio College, Lloyds Place, Blackheath,
London, S.E.3.

The fees are most reasonable and can,
if desired, be paid by monthly insmm%x§.
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SPECIAL NOTE

We wish to draw the reader’s attention to the
i fuct that the Queries Service is intended only

for the solution of problems or difficulties
ariging from the construction of regeivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
We regret that we cannot, for obvious reasons—

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

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

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone,

Please note also, that all sketches and drawings J
which are sent to us, should bear the name
‘ and address of the sender.

mmt

CHOOSING A LOUD-SPEAKER

¢ | am at present using a threc-valve battery receiver
with a pentode in the output stage, and this drives a
balanced armature loud-speaker. The speaker is now
rather defective and | wish to buy a new one of the
moving-coil type. My difficulty is in deciding the tyge
to buy, since 1 hope a littie later on to add Class B to
the set. If | obtain a speaker of the pentode type
it will not match the Class B valve, and on the other
hand it would appear that a Class B speaker would
not match the pentode. | appreciate that 1 could use
choke-capacity coupling, but that would add to the
expense. 1s there any simple way out of the difficulty ? **
—G. K. S. (Preston).

Your problem Is not really so difficult of solution
as you imagine, since a Class B speaker can almost
invariably be used successfully with a pentode by
connecting to the two outside terminals only. When
you change over to Class B the third terminal can be
used in the ordinary way. We might also mention,
however, that speakers are now made which are fitted
with multi-ratio transformers, so that they can accu-
rately be matched to any type of valve merely by
altering the positions of two rotary switch arms,

CONNECTING A MICROPHONE TO A RECEIVER

"Bein§ desirous of using my wireless receiver as
an amplifier for use with a microphone for speaking
from one room to another, 1 hgve tried connecting the
microphone (a perfectly good hand type instrument)
to the pick-up terminals, but results have been very
disappointing. Can you please tell me if 1 have con-
nected up wrongly, or what is likely to be the cause ot
my unsatisfactory results ? '—H. L. (Slough).

Your unsatisfactory results with the microphone
were no doubt due to the fact that it was connected
directly in the grid circuit of the amplifying walve.
The resistance of the miecrophone would be so low as
virtaally to short eircuit the grid and filament of the
valve, and so render it almost inoperative. You should
connect the microphone through a suitable step-up
transformer having a ratio of about 100 to 1 ; actually,
the ratio depends to a certain extent upon the charac-
teristics of the microphone, but the figure mentioned
is a fairly average one.

It is, of course, necessary to apply a voltage to the
microphone by connecting a battery in series with it
and the primary winding of the transformer.

AUTOMATIC GRID BIAS

‘* Wishing to provide automatic grid bias for my
battery receiver, I have read the various articies on

1=

LET OUR TECHNICAL STAFF SOLVE

YOUR PROBLEMS

{ JUERIES and |
NQUIRIES

by Qur Technical Staff

If a postal reply is I
desired, a stamped ad--

dressed envelope must
be enclosed. Every
query and drawing
which is sent must bear
the ngme and address of the sender. Send
your queries to the Editor, PRACTICAL
WIRELESS, Geo. Newnes, Ltd., 8-11,
Southampton St., Strand, London, W.C.2.

this subject that have appeared in * Practical Wircless *
and also in another wireless periodical. In so doing
1 have found what appears to be a contradiction, and
as one paper must be wrong, 1 would flike to know
which it is, In ®Practical Wireless’ it Is explained
that the value of the bias resister is tound by dividing
the grid bias voltage required by the total anode current
of ail the valves in the receiver ; in the other paper,
a statement is made that the resist value Is obtained
by dividing the bias voitage by the anode current of
the valve to be biassed. Will you piease give me your
ruling on this matter 2 So as to avoid any misunder-
tanding, 1 t ttings from' articies printed in
¢ Practical Wireless ’ and in the other paper concerned.”’
—M. L. (Bath),

You have rather “ tripped up** in reading the two
articles to which you refer, since one relates to a battery
receiver and the other to a mains set. The PRACTICAL
WIRELESS article you mention is perfectly correct,
and refers to any type of battery receiver. The idea
is that since the bias resistance is in series with the
high-tension negative lead the voltage drop is that
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caused by the total amount of current flowing throngh
it. - In the case of a mains set using indirectly heated
valves, the bias resister is inserted in the cathode
lead and therefore only handles the current passed
by the valve whose bias it provides,

TONE CONTROL WITH Q.P.-P.

““In a recent article in °Practical Wireless® It
was mentioned that the best position for the tone control
in a Class B receiver Is aeross the primary winding
of the driver transformer. | am using a set with
Q.P.-P. output and have a tone control across the outside
terminals of the loud-speaker. Would it be correct

' The coupon on this H
i page must be attached
to every query.

frequencies are suppressed hefore they are finally
amplified.

INSTABILITY WITH MAINS SET

4 vy three-valve A.C. set has become very unstable
and oscillates as soon as | turn the volume control
full on. Can you suggest anything that may be broken
down and is causing the trouble 2 '—A. L. A. (Bury
8t. Edmunds),

There are a number of components which could give
rise to the trouble, and without further more complete
details we cannot help you very much. One point,
however, which should receive attention before the
recgiver i3 examined is the earth conmection. This
may have become dry or broken due to the continued
fine weather, and a bad earth connection often causes
H.F. instability. If, however, you find this is in order.
perhaps you could give some "data regarding the
receiver’s performance in order to locate the fault.

METAL CHASSIS ADVANTAGES

*| notice In all your new receivers you are using
a metallized wooden chassis. In addition, all the
latest commercial receivers employ aiuminium or steet
chassis. [ should fike to know whether there s any
advantage in this construction, apart from the ease
of assembly (by boits) which the factories are able to
carry out. You use ordinary wood screws and take
separate earth connections, and 1 do not, therefore,
see what you gain.”’—T. G. {Hull).

The principal use of the metal chassis, whether
metallized wood or all-metal, is screening. If you
examine our receivers, or those manufuctured by any
of the well-known firms, you wilil find that the various
components are arranged in such a manner that
coupling between H.F. and L.F. portions. of the
receiver are reduced to a minimum, or altogether
avoided. Obviously, there is no need to screen such
items as fixed condensers or metallized resistances,
but all components possessing inductance should be
screened in the interests of stability. In most com-
mercial receivers the metal chassts is alzo used as a
common H.T, negative lead, and a number of wires
thereby saved. In our receivers this practice is also
adopted, but we ensure perfect earth returns by adding
certain additional leads. You must realize that an
unsoldered joint may corrode and so produce a poor
contact, and therefore, we do not rely entirely upon
a tion with the chassis metallized surface.

NON-INDUCTIVE CONDENSERS

‘1 have recently taken to picces a fixed condenser
which was marked non-inductive. | was surprised
to find that this consisted of the usual reil of paper foil
and insulating medium. | thought perhaps it was
rolled in two directions in order to negative the induct-
ance, but 1 found that it was one continuous rotl from
start to finish, Could you tell me how this type of
condenser is made non-inductive ?’’—N. V. (Gatley,
Cheshire).

In the early types of paper condenser a connecting
lead was taken from the two electrodes at cach end
only. In the modern non-inductive paper eondenser
you will find that counecting links are provided at
practically every turn when the condenser js rolled,
and that by so doing the inductive turns are short~
circaited. The method varies in different makes of
condenser, but the principle is the same as soldering
a lead along the bared turns of a coll of wire,

to alter this to the arrangement recom ded tor
Class B? ""—L. S. (Hackney Wick).

1t would certainly be possible to make the alterations
you suggest, and we think that you would obtain a
somewhat greater signal output by so dofng. When
the tone control is connected across the speaker
terminals it reduces the intensity of some of the high
notes which have been amplified by the output stage.
This is obvlously wasteful, and by transferring the
control to a positlon prior to the last stage the high

FREE ADVICE BUREAU

COUPON

This coupon Is available until Oct. 21st, 1983,
and must be attached to all letters con-
taining queries.
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BUY YOUR COSSOR MELODY MAKER

—@® AT LESS THAN MANUFACTURERS’ TERMS

Speaker : provision for Gramophone Pick-up. Cash or C.0.D. Carriage Paid £6/7/86.
PETO-SCOTT CO. LTD. 77, CITY ROAD, LONDON, E.C.i.

moper Complete Kit of Parts for assembling Cossor Melody Maker, Model 341, including SEND
Variable-Mu Screened Grid, Detectol;', and Pentode Valves. Fully screened coils, ONLY ::;':;‘,ffy h;a’y?
341 Double-Gang Condenser, On-Off Switch. Handsome cabinet, Balanced Armature

ments of 11/9 ‘
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S RECEIVED

To save readers trouble, we underlake to send on
eatalogues of any of our advertisers, Merely stute, on
a postcard, the names of the firme Jrom whom vou
require catalogues, and address it to .* Catalo u;.
PRACTICAL WIRELESS, Geo, Newnes, Ltd,, 8741,
Southampton St., Slmnd London, ir.c.2.” Where
advertisers make a chawe ‘or require postage, this
should be enclosed with applieah‘om Jor catalogues. No
other correspondence whatsocver should be enclosed.

HIGGS SUPERHETS .
THL high standard of excellence to which modern
Teceivérs have reached is well dlsplayed in a
new season’s booklet issued by Higgs (Great Britain),
Ltd., Hove, Sussex. The new range -of -superhet
receivers and radiogrums listed embody all the most
recent developments, including a new automatic
volume control which prevents the second detector
overloading, and overcomes fading to a great extent
without impairing sensitivity to any appreciable
degrec. The Super-A model is a gix-valve superhet
for operation on A.C. mains, and the Super-B is a
six-valve class B reeeiver for battery operation. The
Super-C is a fiv e-vahe superhet receiver for operation
on either A.C. or D.C. mains, while the Super-D is a
five-valve model for operation on D.C. maius only.
In the radiogram section there are the Console and
the Pedestal models, the latter being fitted with an
automatic record-changer. The prices of the receivers
range from 18 gns. to 20 gns., and the radiogram from
27 gns. to 31 gns. The automatic rccord-changer is
ilsted at 8 gns.

“ACITY OF SOUND '
A VERY interesting little booklet, bearing the above
title, and written by E. P. Leigh~Bennett has
reached us _from The Marconiphone Co., Ltd. It
begins Wlth a sunple story of the romantic bezinnings of
radio, Marconi's early experimnents, and a fascinating
account of its progress up to the present day. Follow-
ing this is a brief account of a visit to the Mnrcomphone
Works at Hayes, Middlesex., The reader is taken
through a modern power house, he is introduced to
the big 800-ton presses, coll-winding machines, the
intricacies of record making, and many other interesting
operations carried out in these’ busy works. In the last
few pages of the book full particulars are given of the .
new 1934 models of Marconiphone radiograms and
receivers. The latter range in price from 4 gnz. to
22 gns., and the radiograms range from 23 gns. to
50 gns. There is also the new Marconi Pick-Up and

two Cabinet Speakers, one a moving-coil model, priced

at £5 10s,, the other a smaller moving-coil instrament

priced at £3 8s. This booklet can be obtained upon

application to the Publeity Department, The Marconi-
hone Co., Ltd., 210-212, Tottenham Court Roud,
ondon, W.1.

CLAUDE LYONS PRODUCTS
COl\STRb CTORS and experimenters will find
much to interest thewm in the new 48-page cata-
logue izsued by Claude Lyons, Ltd., .of 76, Oldhall
Street, Lnerpool Some new forms of the well-known
¢ Clarostat " variable resistances are introduced in
an improved range of continuous wire-wound poten-
tiometers, and also some ultra-high resistance graphite
potentiometers. The latter are very suitable for
volume control circnits where currents of the order of
1 milliamp or so are carried. ' Anothér useful com-
ponent listed is the ‘* Humdinger ** for balancing out
‘‘hum *’ in A.C.-operated receivers, A full range of
““B.A.T.” fixed resistors are also listed. Although
small, they are of particularly robust construction, are
non- -inductiv e, non capacitative, and are proof against
buruing out by overloads even up to 500 per cent.
Yull ranges of switches and ganged condensers are
listed and also a new range of mains transformers and
chokes, Another new line i3 a range of *“ B.AT.”
microphones. There are several models of both single
and doubie-button instruments, hand cases, desk and
floor stands, and many accessories of interest to the
oxperimenter. Also included in the list is the well-
known ** Diehl*’* motor and ‘‘ Audak’ electro-chro-
matje pick-up, which are of special interest to radio-
gram enthusiasts. We have also received from this
tlrm a copy of their well-known little bookiet, entitled
‘Ohms Law Without Tears,”” in which are given
varlous circuits, simple formulie, voltage-dropping and
current - currving charts, aml worked examples, In
fact, it tells you in simple lanmage all you ought to
know about the ‘‘ mysteries’’ of volts, amps, resist-
ance valves and \mtts—dlssmatlon as applled to the usc
of resistors for radio purposes. (,glpncs of either of these
useful booklets can bc obtained from the address
given above.

BRITISH GENERAL COMPONENTS
USEFUL range of high-class components is shown
in the latest folder fusb to hand from the Britlch
General Manufacturing Co., Ltd., Brockley Works,
London, §.E4. An afi-wave tuner, having a range
of 14.5 to 2,000 metres, #nd suitable for cither aerial,
anodé or tuned- grid cu-cuits, has its collz wound on a
special low-loss former, 1t is listed at. 9s. 6d, Another
compact and efficient component for the home con-
structor i a dual-wave screened coll, selling for 7s. 6d.
This coil is particularly suitable for ganglng, and the
aerial tapping is automatically changed when switching
from long to medium wa\elength Among the other
compouents listed are a ** parallel fed "’ transformer

reliable.
the BECOL trade matk, Ask
supply write direct. SEND NO

illustrated with data.
RODS, SHEET. TUBES.

Hanwell, London,

EFFICIENCY

TESTED BEFORE DESPATCH

The original BECOL ebonite low loss formers are thoroughly
They are used in all parts of the world. Look for
rour dealer.
7, enclosing 6d. (post free)
for third edition up-to-date handbook of tuning coils for DUAL
RANGE, BAND- PASS and SUPER-HET. circuits.
A very interesting handbook.

The BRITISH EBONITE Co., Ltd.,

Eemcm——
Read this
QUALITY | o
Produces Res&"o pet

If unable to w.tt“o“t

Fully

PANELS

W.7.

E———— T
e
ADVYERTISEMENT INDEX
o Page | Page Pagc
Airclipse, Ltd, .« N .. 225|Graham Fansh Lid. - 193, 197 ] Newnes' *Practical Mechanics ™'
Amplion (1932), Ltd. .. .. 220|Hand, E. A., &Co. 216 Inside Back Cover
British Blue Spot Co,, Ltd. .. 217 Heayberd F, (A &Co .. 216|Ormond Engineering Co., Ltd. |7
British Ebonite Co., Lad. 8 Hellesens Ltd. 178 | Peto-Scott Co., Ltd. .. 05

22
British General Mfg Co., Lid... 208{H
British Institute of Engincering

e\?’ yrs ‘ll:eljgtaph Works Co i

Reproducers & Amplifiers, Ltd. |94
177 | Riverside Mfg. Co., Ltd. o 22

Technology .. .. 222|Heraud, E.J., 224 |Scientific Suppl Slores (Wirc-
British Radl horne, L!d High Vacuum Valve Co le 213(  less), Ltd.pp y d .. 208

Front Cover §!ﬂp, Inside Fronl Cover | 1granic Electric Co., Ltd. Back Cover Stratton & Co., Lid. 222
British Rola Co., Ltd, . .. 226 |lnternational Correspondmce Telegraph Condcnse( Co le 211
Bulgin, A. F., &Co Ltd .. 213]| Schools «. 218/ Telsen Electric Co., Ltd, o 219
Carrington Miz, Co le .. 208|King's Patent Agency. le .+ 222|The Gramophone Co., Ltd. .. 190
Eellesnon,LLéd. oo %;5 EolstcrLBrandisd . D '9‘5‘ The Radio Resistor Co = w220

olvern, Lt .o £ ectro Linx td. o 7

AT Ltd. 199, 198 | Lissen, Ltd. 180, 207 The 362 Radio Valve Co., Ltd. 208

Eastick, J. J., &

ey 22
Edison Swan Elccmc Co Ltd. %7 London Radio Supply Co.

Electradix Radios 8 Lyons Claude, Ltd.

Fluxite, Ltd. .. o

Gilkert, J.C.

213 {Mason, E.C. .. i
222 iMullard Service Co., Ltd.

(Gt. Britain), Lid.
77 | Watmel Wireless Co. L= iy 224
222 | Wet H.T. Battery Co. .. 5. 216
20! [ Wingrove & Royers, Ltd. .. 179

4| London & Provincial Factors, Ltd. 2 Proag i lepyialsyain-Waiin

coupling unit, a high efficiency screened H.F. choke
(covering wavebands from 150 (o 2,000 metres), band-
pass filter colls, L.F. transformers, and a condenser
ganging device. This useful device, which is priced at
2s. 6d., has been produced after much experiment and
research and enables the constructor to efficiently
gang two condensers of the same or different make.
In addition, there is an ingenious flexible coupling,
suitable for coils or condemserb, which effectively gets
over the difficuity of coupling the ends of two spindles,
even if they are not in‘'correct alignment. The price
of this handy little component is only 9d. All home
constructers should make a point of writing to the
address for a copy of this new season’s folder.

Replies to Broadcast Queries

R. 8. 8. (Sligo) : G6YU, J. Hanson, ** Abbeydore,”
Wyken Avenue, Wyken Grange, Coventry, Warwicke
shire ; G2GF, P. E. A. Griffiths, 12, Glencoc Mansions,
Chupel strect Brixton, London, S.W.0; G6VB,
V. P. P. Blake, Aslockton, Nottingham; G2BK,
regret, cannot trace.
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ELECTRADIX

MICROPHONES
1/= Micro Button Units

Usually sold at 3/6. Our price
has always been 1/-. We have
supplied thousands to home
users. MICROPHONES FOR
ALL PURPOSES.—Buy from
the makers.Volume Control, 5;6 g
Announcers’ No. |1 Mikes, 5/6;
No. | 7/6; Pedestal Typc
12/6 el 18/6 ; Microphone Car-
bon Granules. In glass capsule,
for four buttons, Grade No 1,
8d.; No. 2, edxum. 1/-:
Fine, 1/6; Carbon, solid bnck
blocks, 3d. Mouthpiece, curved or stralght 10d. Carbon
dxaphraam, 55 m/m., Panel brackets, plvoted 5/-.
eed’ Receiver Unit for Amphﬂer making, 3/-. Head-
phones, 2/9 pair. Veeder 10,000 Counters, 1/-,
Complete List “N" free if stamped envelope sent.

ELECTRADIX RADIOS,
218, UPPER THAMES STREET, LONDON, E.C.4.

Theobalds London; W.C.d.
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7.D.C. Mackay
Principal

New Business Conditions
Demand Trained Men

if you will follow the

SUCCEED

This Valuable 180

Business now requires “ Success
Minded ” men and women more
than ever before. The successful
businesses of this new age depend

example set by those Pgoge Guide to Business

thousands of men and
women who have used
School of Accountancy
Training as a means
of attaining well-paid,
responsible positions in

Careers - = = =« - Free

Some Chapters in the Guide : Advice from
Business Leaders. How Office men and
women can rise to appointments such s

more and more upon efficient execu-
tives and administrators in “ Key
positions who can apply new and better
methods of working, planning and organising :
whose specialised knowledge cannot be re-
placed by machines : men and women who
have trained themselves to become leaders in
business. Whilst fewer and fewer responsible
positions will be open to untrained workers,
the prospects for the trained man were never
SO great as nOw.

business.

J.D.C. Mackay  Accountants, Company Secretaries, Cost

Accountants, Office Managers, Auditors,
Cashiers, etc. How technical men can qualify as Com-
marcial and Works Managers. How salesmen can climb
to management positions. Courses for Youths and
Young Ladies. Students’ Success Reports certified by a
Chartered Accountant. Opinions of eminent University
Lecturers on The School’s service. Tutorial Staff and
Methods of training. The School’s incomparable record
of successes in the Accountancy, Secretarial, Banking,
Insurance, Matriculation and Commercial Examinations.
How the Principal’s advice on the problem of your
career can be obtained free.

School of Accountancy Postal Training is Britain's Great Highway to Successful Careers in
Commerce, Industry, Accountancy, Secretaryship, Banking, Shipping, Public Services, Insurance
and Civil Service.

Special Autumn

Offer. ..

For full particulars of a special
Autumn offer, whereby students
entolling soon can obtain tuition
at considerably reduced fees—see
special note in 'the prospectus.
Write for your copy to-day.

Executive- Class,

@ Write to-day for the free 180
page Guide to Careers.

55 Bush House, London, W.C.2.

Civil Service
Careers

Inspector of Taxes, Customs and Excise,
Clerical’ Class, Post
Office, Writing Assistants, Typists, etc.
Age limits 15 to 24.

Examination
Successes

The School surpassed every other
College in the Accountancy and
Secretarial Examinations held in 1932
by gaining nearly twice as many Fir:t
Places as any other educational insti-
tution in Britain.

@ Civil Service Careers—Ask for
Special Civil Service Guide.

15 Regent House, Glasgow C.2

Shell House, Johannesburg
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Whatever the tircuit, the experienced
constructor will always choose “ J.B.”
For tuning iron-cored coils, in parti-
cular, the accurate matching found
in J.B. Gangs becomes imperative ;
and the mechanical rigidity of ** J.B.”
ensures the permanence of this matching.

Llustrated is the new J.B. ** DILECON
CONDENSER" with fitted terminals,
soldeving tags and one-hole fixing.
This is of the solid diclectric type, the
vanes being interleaved with bakelile.
The J.B. model is shakeproof and rigid
{0 a degree seldom attained, and yet is
no wmove expensive and is as small as
any. If economy orv space demands
solid dielectric condensers, the Dilecon
will ensure best possible vesults. Wrile
Jor complete new catalogue.

Adet, of Jackson Hiros. (London} Lid.,

1

THE NEW
“JB

“DILECON"
CONDENSER

PRECISION IN_STRUMENTS

72, St. Thomas' St,, London, 8.E.1,

Tetephone: op 1837.

! 9ctob£ 21st, 1933

"I

0duc
Irgi'rd/

design, construction,
performance, price.

@ Design is of paramount importance, the foundation on

which depends the ultimate performance of a reproducer.
For this reason the R. & A. research department is con-
stantly studying the problems of sound reproduction, and
the result is to be found in the uniform high quality of
performance inherent in every R. & A. Reproducer.
Ask your dealer to demonstrate any R. & A. model.
Compare its performance with that of any similarly priced
instrument and you will appreciate a superiority which
is acknowledged by the leading Set manufacturers who
are fitting them as standard in their 1934 models.

The complete range comprises :—

TYPE ‘60’ Differential Armature =212
‘BANTAM’ P.M. Moving Coil {two models) 27'6
‘CHALLENGER’ P.M.M.C. (five models) s 35'-
‘ALPHA’ PM.M.C. (two models) . . 526
'VICTOR’ P.M.M.C. with 6 ratio Transformer 70'-

Each model (except Type *60') is fitted

with Transformer specially designed to

match the impedance of the valve with
which it is to be operated.

REPRODUCERS & AMPLIFIERS LTD., WOLVERHAMPTON

lsmmn’s FOREMOST
L REPRODUCERS
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CONVERT YOUR SET INTO

AN ALL WAVE ser
96

All wavelengths
from 14.5 to
2,000 metres
covered by this
British General
All-WaveTuner.

iT
S

2
UNPLEASANT NOISJES% o

SUCH AS CRACKLING, éd'g
/
*

Free wiring dia-
grams showing

HUMMING AND OTHER
EQUALLY ANNOYING
INTERFERENCES DEPRIVE THE
LISTENER OF THE ENJOYMENT
HE WOULD OTHERWISE RECEIVE.

e “GOLTONE” INTERFERENCE
circuit when | | GUPPRESSING DEVICES

ardedipg: “GOLTONE” MAINS HF. CHOKES
(For A.C. and D.C. Supplies) as illustrated W,H.F., 3/6.

INTERFERENCE COMPENSATORS. HIGH-VOLTAGE CONDENSERS.

SCREENED AERIAL DOWN LEADS. IMPEDENCE MATCHING DE-

VICES. SCREENED TRANSMISSION LINES. SCREENED TUBINGS

are some of the wide range manufactured. Obtainable from all First~

Class Radio Stores. Sece the name ““GOLTONE” on each component
before purchasing and refuse substitutes.
If any difficulty write direct.

Let “* GOLTONE *° Techaical Department solve your

E’ Interference Problems. Send Postcard for Inter-

F R E tatence Elimination ® Form and descriptive Folders.
.pasg®

. 6
Laves, S5 5D10 y 2
) Q MANCHESTER |10 =

anraiosvs " WP &
| APOLOGY

CREE on reaser,
PENDLETON
You may be disappointed by a little delay in obtaining your
AvoMinor, but we ask your indulgence. It is entirely due to the
overwhelming rush of orders for the first accurate combination
testing instrument that has ever been put on the market at a
reasonable price.

We anticipated, and made provision for, an exceptional demand,
but the success of the AvoMinor has surpassed our highest expecta-
tions. Orders are being filled in strict rotation, whilst energetic
measures are being adopted to increase production.

We would like to paint out that as the whole world has waited
so long for an instrument capable of accurately carrying out so
many tests as the AvoMinor, it is surely better to wait a little longer
for the perfect, than to purchase a less reliable product.

how you can
build or convert

BRITISH GENERAL MANUFACTURING CO.. LTD., '
Brockley Works - - - - London, S.E.4 -

THE Complete in
handsome _ case

with pair of leads

and interchange-

Trade Mark., able  crocodile
X X L ; clips and testi;:;
gives you the testing facilities of the most expert technical prods.
cngineer. It is an ACCURATE moving coil combination

testing instrument giving ten different ranges of readings in
milliamps, volts and ohms. It tests everything. It means
quick, accurate, easy detection of every possible fault. No -
other similar instrument makes so many tests with such

accuracy. Ask your dealer about the AvoMinor, or write  Deferred Terms
direct for descriptive literature. if desired

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD., Winder House, Douglas St., London, S.W.1.  *Phone : Victoria 3405.7.
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' as this new AII-wave
=~ "Skyscraper” does /

COMPLETE
WITH FOUR
VAWES WORLD-WIDE NEWS
AND ENTERTAINMENT
’i forllome (onstructors ONLY!

J Atlast the day of All-World Radio has arrived, and you can build with your own hands
the first receiver to give you not only England rand Europe, but America and Australia
direct. The Lissen All-Wave All-World * Skyscraper ” 4 tunes from 12 to 2,100 metres.
It brings two complete new wavelength ranges within reach of the ordmary listener—
stations and programmes which before he was never able to'receive—Ultra Short
and Short-Wave transmissions from the ends of the earth. And remember you get
these stations through Double-Balanced Pentode Output giving br:iliant reproduction
on a Moving-Coil Speaker—as much power as a Mains Set from ordinary high-tension
batteries.

Lissen havemade this All-Wave All-World Radio available t¢c Home Constructors first,
because it brings back the thrill of conquest to hear America and Australia direct
on a set you have built yourself, it makes you
an enthusiast to realise what a wonderful
thing you have created !
When you see the Great Free Chart of the
All-Wave All-World “ Skyscraper ” 4, which tells
you how to build it and how to workit and why it
gives such marvellous results, you will agree
at once that it will be wise of you to build for your-
self rather than buy a factory-assembled recewsr
which cannot give you these new and intriguing
short-wave stations. The FREE CHART simpli-
fies everything ; there are pictures of every part,
with every wire numbered, every hole lettered,
every terminal identified. YOU CANT GO
WRONG ! But get the Chart and see for your-
self—then build the Lissen All-Wave All-World
“ Skyscraper ” 4, the SET THAT SPANS THE
WORLD !

DOUBLE BALANCED
PENTODE OUTPUY

AND MOVING CONL
' SPEAKER/

To LISSEN LTD,,
Publicity Dept., ISLEWORTH.
Please send me FREE copy of
All-Wave All-World “ Skyscraper”’
hart.
INTTISR 0 - 5oro-. oo sores oiss - ofsims - » o8

GREAT lISSEN CHARI
MAKES EVEN THE ULTRA &=
SHORT WAVES SIMPLE  |piossmsssyy

crparsssssserasscans e P.R.1134
—~ =
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The FIRST Two-Pentode Set
E trust that regular readers will again
excuse the use of our valuable space
inorderto point out that the FIRST HOME-
CONSTRUCTED RECEIVER EMPLOY-
ING AN H.F. PENTODE AS A DETEC-
TOR. followed by a pentode output valve,
was designed in our laboratories and des-
jcribed in this journal in April last (The A.C.
Twin). We mention this for the benefit! of
Lnew readers, and also in reply to a statement
in « contemporary which claimed the honour
‘when describing such a circuit in

ROUD z‘e

Vol II. No.57 |l F. J CAMM I Oct. 215t,1933

Technical Staff :
W. J. Delaney,
H. J. Barton Chapple, Wh.S¢ch., B Sc. (Hons.), AM.LE, E
{Frank Preston, F.R.A., W. B. Richardson.

December 1st, February 2nd, and March
16th, The concerts of Series B and Series C
follow these at intervals of a fortnight each.

The Busch String Quartet plays quartets
by Haydn, Reger, and Beethoven at the
first concert ; in the second Lionel Tertis
and Solomon give a programme of viola and
pianoforte music, which includes the first
performance of Bliss’s new Viola Sonata and
Violin Sonatas by Mozart and Delius, which
Tertis has transcribed for viola.

In the third concert, on November 17th,

Septemberl As we have so often T
/mentioned — PracTICAL. WIRELESS
Iloses no time in placing details of
latest developments before its
Ireaders !

g -
"Home Construction Holding Its Own
THERE are many amateurs who

believe that the art of home-
‘construction is dying out. A recent
‘census was taken by a well-known
Iweekly, and it shows that no less
!than 25 per cent. of the receivers in
use in 25,000 homes are home-con-
|structed. A further illuminating fact
\was that over 50 per cent. of the
receivers in use were not more than
two years old, which means to say
that home- oonstructlon is still being
pursued with great interest. The
advantages of making your own set
have often been set out in these
pages, and it is very gratifying to see
that so many listeners take such a
keen interest in the hobby, and we

'-x 1

)y

1
OUR LATEST SUCCESS |

THE ORBIT

EMPLOYS AUTOMATIC FADING

COMPENSATION
Reliability— Quality— Station-
Getting—All at Low Cost!

Read about our

New Transfer Print System

(Prov. Patent No. 24584733)

SEE PAGE 249

WORLD of WIRELESS

Swannington, which was built by the
Stephensons and opened in 1832.

Orchestral Concert from Belfast

ENDELSSOHN’S Violin Concerto in

E minor, played by Eda Kersey, is

the principal work to be included in the
Orchestral Concert in the Ulster Hall,
Belfast, on November 4th. During the
same concert well-known movements from
Tchaikovsky’s popular Fourth Symphony
will also be performed, including the fas-
cinating Plzzwato Mr. E. Godfrey
Brown will be the conductor of the
:tlIBelfust Wireless Symphony Orchés-
ra.

-

“ Modern Sound Pictures ”
AN interesting programme of piano
music is that for the Tecital
which Arthur Roberts will give for
Midland Regional listeners on October
i 3lst. He calls it *“ Modern Sound -
; Pictures,”” Among sounds repre-
! gented by the composers are those of
the towing path (John Ireland), the
vodka shop (Arnold Bax), and the
hurdy-gurdy man (Goossens).

Birmingham Philharmonie Orchestra
PART of the  symphony for string

orchestra by W. H. Reed, leader
of the London Symphony Orchestra,
was heard at the Hereford Festival
this year. The first broadcast of the
whole work will be given on October
:§ 30th by the Birmingham Philhar-
{ monic Orchestra, conducted by Johan

take great pride in the fact that we
thave played no small part in the
fostering of this interest.

Quenes and Enquiries
ANY readers are omitting to send
stamped addressed envelopes for
postal replies. In every case where a postal
reply is desired a stamped addressed
envelope must be enclosed.

\B.,B.C. Chamber Concerts
HE B.B.C. announces three series of
Chamber Concerts, to be given in the
‘Concert Hall of Broadcasting House at
8.30 p.m. on alternate Fridays, from
Ooctober 20th to December 15th, and again
from January 19th to April 20th, Series A
comprises the four concerts on October 20th,

the London String Quartet play quartets by .

Brahms and Beethoven, and the Hugo Wolf
Serenade. Continuing Series A on Decem-
ber 1st, the Kolisch String Quartet play
quartets by Mozart and Beethoven, a set of
Variations by Krenek and Five Movements
by Webern. The programme on December
15th is a piano recital by Myra Hess, in a
concert in which Mozart, Beethoven, Bach,
Schumann, and Ravel are all represented.

Talk on Early Railways
N October 31st, Mr. Maurice Smith, a
Northampton engineer, gives a talk
from the Midland studio on ‘ How the
Midlands obtained its Railways.” The

pioneer venture was the Leicester-to-

Hock. In the same programme is
Bach’s concerto in C for two pianos and
string orchestra : Beatrice Hewitt and Tom
Bromley will be the pianists.

Broadecast Oratorios

FURTHER programme of favourites

from the Oratorios, under the - tltle
“In Quires and Places where they Sing,”
will be given for West Regional listeners on
October 22nd, by Mary Hamlin (soprano),
Kenneth Ellis (bass), the Choir of the
Cardiff Musical Society and the Western
Studio Orchestra. Mary Hamlin has ances-
tors on both sides of the Channel. She was
born at Exeter of Devonshire parentage
and descended from the Welsh Princes of
Powys on her mother’s side.
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Broadeasting in Greece
HE construction of a wireless station in
the mneighbourhood of Athens has
been definitely decided upon by the Greek
Government ; the transmitter will at first
be used mainly for aviation services, but
outside these hours will be placed at
the disposal of the authorities for the
broadcast of programmes.

The Future Power of Radio Alger
OLLOWING the example set by
France, Algeria has passed a
broadecasting law by which in future
listeners to Radio Alger will contri-
bute towards the upkeep of the i¥
station and cost of programmes. This !
annual revenue will permit the
authorities to install a high-power
transmitter, of which the construction
is to be begun without further delay.
Although not yet definitely fixed, it
is expected that the station will be
working ®n 75 kilowatts in March
or April, 1934. Three million French
francs have been voted to defray the
cost of the new plant.

A Little-known Broadcaster
LTHOUGH Antwerp (Belgium)
has possessed a station for six
years, it is seldom that any reference
is made to it. In the near future,
however, we may hear more about it,
as its power, hitherto only 300 watts,
i8 being increased, Anvers Radio
broadcasts on 229 metres (1,344.6
ke/s), and for most of the transmis- |
sions the Flemish language only is
used. The call is Hier Antwerpen,
with occasionally a French trans-
lation : Ici Radio Anvers.

On British Lines
PPARENTLY when the new
Abu Zabal (Cairo) station is
brought into operation the service will be
run on much the same lines as ours, as the
programmes are to be solely of an enter-
taining and educational character. All
publicity will be barred.  The station will
be testing shortly on 483 metres ; its power
is 20 kilowatts.

Forbidden to Broadcast
R_ADIO Vitus, Paris, which has recently
completed the building of a high-
power station at no great distance from the
French capital, has been forbidden to
broadcast through it. According to the
new law, no private coneern may bring
new stations into operation nor may the
existing ones be worked at greater power
than that for which the licence was
originally granted.

A Novel Interval Signal
JSV, a
station, proposes to use as an
identification call the scream of the blue
eagle. As attempts to secure a sound
film of the bird in its native haunts has
failed, the engineers have commissioned a
well-known American bird imitator to
study the cry and later to broadcast it
personally from the studio. If this is
successful, an electrical record will be made
of his performance and the imitation
scream will be used at the beginning and
at the end of every broadcast ; after which,
we take it, the hard-working artist per-
sonally gets the bird ! '

Hollinwood, Manchester.

Washington broadcasting’

i INTERESTING and TOPICAL i
H PARAGRAPHS g

HOW IT IS DONE BY FERRANTI

e

S T—

é

P
— 1 B

P

A view of part of the highly-organized Ferranti works at
; organization has resulted
in the high quality for which Ferranti components are

Such

world-renowned.

Alternate Programmes for Denmark
OWARDS January, 1934, we may
expect to hear two programmes from
Copenhagen, namely, one of a national

SOIVE THIS?

Problem No. 57.

As he was anxlous to obtain a fairly high
degree of selectivity, Parker decided that he
would use a receiver with a frame aerial. He
therefore paid a visit to the local radio store
and purchased a five valve set and a frame
aerial. On his return to his apartment he
joined the frame aerial across terminals A and
E, and switched on. He found, however, that
instead of sharp tuning the results were just
the opnosite, the local station spreading over
many degrees. Furthermore, he soon found
that the aerial had no directional properties
at all. Why was this ? Three books will be
awarded for the first three correct solutions
opened. Address your envelopes to the
Editor, PRACTICAL WIRELESS,. Geo. Newnes,
Ltd.,, S8-11, Southampton Street, Strand,
Yondon, W.C.2, and post to reach here not
later than Oct. 23. All envelopes should be
marked Problem No. 57.

SOLUTION TO-PROBLEM No. 56.
Brown had overlooked the faet that the reaction
condenser was joined between the two reaction coils,
and thercfore it should have been insulated from the
metal panel, which, of course, was earthed through the
medium of the moving vanes of the tuning condenser.
The following three readers correctly solved
tI;;'Oblem No. 53, and books have Leen forwarded to
em —
.D. Morgan, 31, Symonds Road, Preston, Lanes.; E.
_J. Moore, 11, Briton Road, Stoke, Coventry; J. F. B.
Amrehn, 33, Lupton Street, Tufnell Park, N.W.5.

gor oo 0 Y

.character through the Kalundborg high-

power station, and a regional entertainment
from a new 25-kilowatt transmitter which is
being erected between the capital and
Roskilde. The latter will be broadeast
on 255.1 metres (1,158 k/cs). The site of
the new station has been carefully.
I selected, inasmuch as although it will
provide good reception to Copenhagen
81 listeners, it will be placed at a suffici-

ent distance to prevent any inter-
ference with the capture of foreign
programmes. In a recent census
taken regarding the class of enter-
¥, tainment preferred by subscribers to
. the system, some 90 per cent. of the
' replies made it clear that the relay, or
- the direct reception of entertainments
from neighbouring states, were great-
" ly appreciated.

All Above 100 Kilowatts

F the South American States
Mexico is likely to prove a
severe competitor, at least, in respect
to broadcasts of her northern neigh-
bour, and the Texas stations antici-
pate considerable interference with
their transmissions. At Matamoros,
on the borders of the Gulf of
Mexico, three high-power stations are
being erected, namely, XEM, 500
kilowatts (454.6 metres), XEN, 150
. kLilowatts (422.3 metres), and XETM,
| 150 kilowatts (355 metres); these
may be used for publicity, and the
greater part of the broadcasts will he
in the English language. Two big
. plants are being installed at Villa
Acuna, on the Texas frontier:
; XEF and XER, working respec-
tively on 450.9 metres and 407.9
metres ; both rated at 500 kilowatts.
It is also stated that a similar
transmitter will be built at Monterey
(XET, 434.8 metres), and that
XENT, already operating- at Nueva
Laredo on 270.1 - metres, will boost its
power to 150 kilowatts. Surely a nation
of giants ! There should be little difficulty
during the coming winter of placing Mexico
on our log as easily as we do other trans-
atlantic broadecasts from Canada and other

parts of the North American continent.

Midland Composers’ Concerts
THERE will be two Midland Composers
concerts in the near future—Joseph
Engleman on October 31st, and Sir Herbert
Brewer on November 4th. Joseph Engle-
man, a Birmingham native, is a self-taught
composer, whose best-known works are
light suites for orchestras. He had a ballet-
suite perforined a few years ago, Dr. Adrian
Boult conducting. His son, who is the pianist
at a Birmingham theatre and a frequent
broadcaster, gives a recital of his works.
The Brewer concert is by the Midland
Studio Chorus, conducted by Edgar Morgan,
and consists of seven of this famous com-
poser’s part songs,

¢ Kaleidoscope *’
NE of the most haunting plays ever
broadcast was Kaletdoscope, repre-,
senting the life of a man from the cradle to
the grave. Listeners to the National pro-,
gramme will hear the revival on October
27th, and it will be heard by Regional lis-’
teners on the following evening. " Selected
pieces of prose and verse are superimposed,
on the dialogue of the play, and music is
used as an actual character.
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This is the First of an Entirely New Series of Articles which will Show how Every Reader can Obtain a Thorough Understanding
of the Working of a Receiver by Actual Experiment. Theory has been ignored and the Complete Scheme is Essentially Practical.

HERE is an old saying that “ experi-
ence is the best tutor,” and this is
particularly true in regard to wire-

less. One could read every handbook
published on the subject and still acquire
far less practical and useful knowledge
than by spending but a fraction of the time
building and experimenting with a simple
receiver. 1 have for a long time had in
mind a scheme by which any interested
constructor, be he a beginner or not, could
build for himself a wireless set rather on
the idea of an expanding bookcase. The
main point was that at every stage of the
experiments the apparatus should be cap-
able of providing good broadcast reception.
It was also decided that, if possible, not a
ringle component should at any stage of the
progressive constructional experiments have
to be discarded. I have thus devised what
is, I think, a new system of wireless self-
instruction which will not only prove enter-
taining, but will be inexpensive and never-
ending. The final object is the production
of a perfectly up-to-date and really efficient
four-valve receiver, but we shall start
(I say ““ we " because I hope you are going
to follow through the series with me) by
making the simplest possible two-valve set.
The original instrument will be entirely
devoid of * frills >’ or unnecessary * extras,”

By FRANK PRESTON, FR.A.

made in such a way that
should any reader at any
time wish to proceed no
farther with the experi-
ments he may
simply stop. and
without making
any alterations

he will be in possession of a
good receiver.

Inexpensive Experiment

The initial cost of parts will be only
about thirty-six shillings, and the extra
components required from time to time will
be bought in easy stages, so that the whole
scheme will be of particular attraction to
those many readers who have not a great

but will at the same time be a 'dealof cash to spare on their hobby.

set capable of pro- L 9 It was at first considered that
viding  broadcast A . several rcaders might prefer to
entertainment. It make all their own components,

will gradually be
added to, and the
additions will be

i

Fig. 2.— A view of the receiver as seen from the back ; you can see
the positions of all the components mounted qn top of the chassis.

but after carefully considering
this question it was decided that
it would be cheaper to buy most
__of them. At the same time it

was felt that the constructor
; who wished to
carry out all
the many
experiments
which I shall
describc would
not be able to
find time to make
the components as
well. Asa result
I shall only ask
you to make the
tuning coils.
This work will
not occupy too
much time and
will facilitate the
carrying out of a
few of the most
important tests in
regard to selec-
tivity.

Modern Constructional Methods

A good idea of the appear-
ance of the experimental
receiver in its initial form can
be gathered from the
photographic illustra-
tion on this page,
whilst the draw-

Fig. V—This illustration gives a good idea of
the set ready for the preliminary experiments.

ings and sketches will make the constructional
details quite clear. It will be at once appar-
ent that a metallized wooden chassis (of the
kind popularized by Pracricar. WIRELESS)
is employed and that the design throughout
is thoroughly modern. At first glance it
would seem that the chassis is much larger
than is required, but it must be remem-
bered that it was chosen to accommodate
eventually a high-class four-valver. Inci-
dentally, the final model has already been
designed and made up, so that every reader
can rest assured that if he wishes he will
be able to graduate to a sound and efficient
set of the more powerful type.

No Cireuit Diagrams to Worry You
Another feature of this * course ™ (if
that name does not sound too scholastic)
is that circuit diagrams will in most cases
be dispensed with, their place being taken
by easily-read sketches and attractive
drawings. ¥t is my sincere hope that every
Pracrica. WIRELESS reader who is new
to the science, or who has not previously
given thought to the “ whys and where-
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METALLISED
WOODEN CHASSIS,

Fig. 3.—This is our artist’s
impression of the original
recetfver.

fores  will follow the series of experiments
that are to be described. If he does, he can-
not fail to teach himself a considerable
amount, and will very soon become a true

wireless “‘ fan.”

But let us get down to work. A list of |

the necessary parts required is given else-
where, and these must be obtained before
we can proceed. Make certain that you
are supplied with the exact cbmponents
specified in order to prevent any possibility
of trouble at a later stage.

The first-job is to drill the ‘‘ Metaplex ”
chassis to receive the valve-holders and
terminal socket strips. The exact position
of these holes is indicated on the wiring

lan, and the diameter of those for the valve-
llZolders is lin. Rectangular or oval holes
are used for the terminal strips; they can
be made in the three-ply back of the chassis,
either by means of a chisel or a brace and
3in. bit. The holes are l{in. long by }in.
wide and the strips just cover them without

LS~ LS+ [

The names will enable you to recognize the components.

- bracket.

PRACTICAL 'WIRELESS,

Al A2 E.
L FOUTPUT VALVE -

_EADS TO BATTERIES,

\

W

Start Of Winding

t h e
metal
sockets  Ausions Of Zps

COMIDE st OFCEnd 76 77 - .
in con- 30 7orns |
tact mom = 207vns |
with the 72 %73 = 207vrns
wood. IFtoslnd of ol =
Nl xt 10 7urns &y
attach the .0003 mfd. pre-set
condenser in the position
shown, mount the
valve-holders,
L.F. transformer,
fixed grid con-
denser, and the
PO M DORERY and OF Hindlings |
on-off switch can then be
screwed to the bracket, after
which the drum drive for the
condenser should be attached.
To fasten the .0005 mfd

LFTransfr.

Fig. 5~—Here you have a pictorial circuit diagram, whilst the corresponding theoretical : 2 it ib ar
) By comparing the two you will be able to improve your knowledge: ako the wires going to it are showh; quite

circuit is shown insef.

of cireuit diagrams.

‘Oclober 2ist, 1933

tuning condenser (which must-be of the
* right-hand ” pattern) to the latter, the
set screw in the hollow spindle of the. drive
must be slacked off, and the large nut on
the condenser must be removed. The bush
can then be secured to the framework of
i the drive. After that you should set the

dial to zero and turn the moving plates of
the condenser so that they are fully out of
. mesh ; it then only remains to tighten up
the set screw when the condenser can be
correctly operated by means of the larger
knob on the drive assembly.

Simplicity of Wiring

Up to this stage we have assembled
everything except the tuning coil, and we
shall find it easier to wire up before making
that component. There are really very few
wires to deal with, so it is unlikely that any
difficulty will be met with here. To
simplify matters, however, you might find
it worth while to cross out with a pencil
line each wire as it is dealt with. The
wire specified is insulated, but the covering
can be pushed back with the fingers to
leave a su’vcient length of bare material

No. /6 SWe Wire

tasviation Removed
rrom Wire

Method OF Tapping Cod.

Wooden Owse Screwed 70

Baseboard, Acts As Corl
Syoport

Fig. 4.—All constructional details for the
tuning coil may be obtained from the above sketch.

for making into a loop to fit the appropriate
terminal. It will be clear from the illus-
trations that the grid leak is supported by
the wiring, not being fastened to the chassis
in any way. The battery leads consist
of suitable lengths of single flex, to the ends
of which are attached the appropriate
wander plugs and spade terminals. For
the sake of neatness, all these leads are
passed through a quarter-inch hole made
through the back of the chassis.

There is one little point which should
be clearly explained in connection with the
wiring ; that is, that there is no wire
connection between the on-off switch and
the filament terminals of the valve-holders.
This connection is, however, made through
the metallized chassis and & 3in. 4B.A. bolt
which is passed through it. Thé balt and

clearly in the wiring plan.
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With the new developments now available
Battery Sets can be made as sensitive and
as powerful as their equivalent types in

€XTRACT FROM A TESTIMONIAL,

ey all mains” and with a purity of reproduction
0933“3'3}(“ interegted to learn that 1 shall Wh ! Ch cann 01’ be su rpa Ssed.
batterion.  Tha H.T. Batiery in ausstion 1s YOU CAN BE ABSOLUTELY SURE OF THE BEST RESULIS
a "Siemens Power’ 100 volt and was
purchased by me In November 1931, ang V/a )’0(/ (/.5'[

has been In use In conjunction with a
3 valve set since that date—a matter of

17 months.
i am,
Yours faithfuilly,
(Signed) C.H,

FULL OPOWER

RADIO BATTERIES
THEY €OST NO MORE THAN ORDINARY BATTERIES

Write for Free Booklet 667 of up-to-date Battery Information

Advt. of SIEMENS ELECIRIC LAMPS AND SUPPLIES LTD, 38/9, UPPER THAMES ST, LONDON, ECa4.
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(olumbia’s
mazing

radiogram
fer! . e

ALL-ELECTRIC RADIO-GRAMOPHONE
WITH MOVING COIL SPEAKER AT

SPECIAL FEATURES: 1, Bund-pass circuit. 2. Flood-lit scale GNS.
calibrated in wave-lengths with station-finder. 3. Energised moving-
coil speaker. 4. Provision for additional speaker. 5. Universal
automatic brake. 6. Volume control common to both radio and
gramophone. 7. Induction motor (A.C. model). 8. One knob
tuning with reduction gear. 9. Three aerial tappings., 10, Mains
aerial device. 11. Low running costs.

SPECIFICATION
C_irct_ﬁt—Bandpa:ss ae(ia.l
B e L T THE FINEST VYALUE EVER PRODUCED

by tuned-grid power-grid

ety Phealtitofes 4o~ BY THE GREAT COLUMBIA FACTORY

{::,g“‘",? t,';::ffﬁ;""ﬁff;ﬁ Here is the chance of a lifetime to buy a luxury radio-

Speafl,(er—Ene;g;s;“iidn;oving, gramophone at an amazingly low figure. For 23 GNS.

cotl. Provision for additional e d . h b

aolB: ol e of weTeN you are offered an instrument that embraces every

tance. Controls—Gramo- material advancement of radio and gramophone science :

Wicr, sty chiomng combined in an instrument hicgh neecll,s but plugging int lectric light

wilch, single knob tuning —_— W. 10} ugglng nto your electric lg
hree-, denser. o .

ft?';zuf,ffi«ﬁ?/r‘gé .EZZM;.“Z’L'O supply to bring you the finest programmes that modern broadcasting has to

operates on pick-up. Motor 3 3 1C— 3 » H

L e oy A offer, and superb rendering of gramophone music—both with an amazing

miodel). Cabinet—Walnu!. fidelity of tone.

Valves—AC model: MS4B, :
MHg4, MPT4, Ura. Out-
put—1} waits. Current

]
Columbia have never had more confidence in an instrument than they have in

or Saptiin = G il this—representing as it does the greatest value for money to-day—an instrument
on radio, 95 walls on gramo- that might reasonably be priced at many pounds more. This radio-gramophone
hone. Wave-lengths . Y Yy p . & p
Range—z00-550 mediun- is a standard, product of the great Columbia factory— the largest in Europe—and
e o age like all Columbia instruments has undergone nearly eleven hundred tests as
Ran gesmoo/25otolts 060 part of the routine of manufacture_which explains Columbia’s confidence in
cycles. Size—34 ins. high, . g o 5 o .
23} ins. wide, 16} ins. decp. this product. Read the brief specification given—then take the first opportuni
Price— 23 guineas. Hire- : . . P g 5 pP g
Banchac ot st Doganr of seeing and hearing it at any Columbia dealer’s. Remember, this is a
£286 ;";‘ 12 monthly pay- chance not to be missed ! .
ments of £1.19.0.

COUPON : To the Columbia Graphophone Co.,
Lid., 98 Clerkenwell Road, E.C.1.

Please send me particulars of the new
Columbia all-electric Radiograph-Four,
Model 620, without obligation.

Colu

RADIO AND RADIO-GRAPHOPHONES

?.
PRW 231043
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RECEIVER PRODUCED IN OUR
NEW LABORATORY

HE louger nights are drawing hear and
every wireless amateur is giving

serious thought to the question of

building a new receiver that will provide
the family’s entertainment throughout the

winter months. Mr. F. J. Camm Editor %

of Practicar, WIreLEss has realized for

gsome months past that he [Would NALUL- YuXfiem: X cm g o e X e R e X e 26 e 3 o

ally be expected by the many thousands
of people who are our readers to
give them an entirely new design for their
1934 receivers. For the past few months,
therefore, he has been -at work producing
a design that would appeal to the majority.
This has been no light task, since we are fully
aware of theidifficulty in pleasing everybody,
BUT SUCCESS HAS COME OUR WAY
ONCE AGAIN AND WE HAVE PRO-

DUCED A RECEIVER THAT WE .

KNOW WILL BE MADE UP IN ITS
THOUSANDS. The set is so simple, com-
pact. inexpensive and gives such excellent
guality, combined with selectivity and long
range that the discerning constructor will
be unable to resist it. Needless to say,
this very latest receiver is, like every other
Pracrican. WIRELESS design, covered by
our very comprehensive guaraniee.

The °° Practical Wireless > Guarantee

We have just said that the guarantee is
comprehensive: but perhaps that statement
ought to be enlarged upon. Our sets are not
merely called guaranteed receivers as some
others are, but we definitely guarantee that
every set made up in exact accordance with
the instructions given will yield results
equal to those which we claim. Ifit does not
we undertake to give free technical advice
until the instrument is as good as
our own models. It might seem that the
guatantee is unnecessary with some simple,
but well designed repeivers. but we have
found that little difficultics do sometimes
crop up, either due to the inexperience
of the constructor or to a minor defect in a
componént. These troubles are admittedly
rare, but we know that readers do value the
assurance that we give, AND NO MAT-
TER HOW. INEXPERIENCED THEY
ARE THEY CAN MAKE A “PRAC-
TICAL WIRELESS’> RECEIVER
WITH AS MUCH CONFIDENCE AS
THEY WOULD BUY A READY-MADE
ONI; FROM THE MOST REPUTABLE
FIRM OF MANUFACTURERS. INCI-
DENTALLY, IT SHOULD BE ADDED
THAT ¢ PRACTICAL WIRELESS > 18
THE ONLY HOME-CONSTRUCTOR’S
PAPER WHICH OFFERS TO ITS
READERS ENTIRELY FREE OF
ALL CHARGE A GENUINE AND
GRENEROUSLY - INTERPRETED
GUARANTEE.

Designed by Mr. F. J. Camm
Mr. Camm’s careful efforts in designing
this latest receiver have been considerably

simplified, and our facilities for making.

atcurate tests and measurements greatly
extended, because of the recently butlt new
laboratory which we have taken over. This
is an entirely new laboratory, additional to
our previous ones, which has been built
n modern lines AND EQUIPPED
ITH ALL THE MOST UP-TO-DATE
MEASURING AND CHECKING IN-
STRUMENTS. It is undoubtedly one of
the finest of its kind in the country, and its

o3
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PRACTICAL WIRELESS:

ANNOUNCEMENT

THE
ORBIT

Here You Are Given Preliminary
Details of an Entirely New Receiver,
Designed by Mr. F. J. Camm, Which
‘Will be Fully Described Next Week..

Read About Our New Transfer
Print System
(Prov. Pat. No. 24584/33)

purpose is solely to enable PracTICAL
WIRELESS to give absolutely wunrivalled
service to its readers.

Absolute Accuracy

In addition to the laboratory, our work-
shop also has been newly equipped with new
tools of every kind. This enables us, if and
when necessary, to design new components
and accessories which could be made up
by the various manufacturers for supplying
to readers. Al our equipment is
British Made and is accurate to the n’th
degree ; because of this, our receivers are
accurate, as we could never hope they would
be if we employed cheap foreign tools.

A Briel Preliminary Description of the
Latest Set

No doubt our readers are by now won-

dering just what kind of instrument this

latest receiver is. Briefly, it is distinctly

‘modern, and although having but three

valves, IT GIVES AT LEAST ‘ FOUR-
VALVE ? RESULTS. It is intended for
battery operation because we know per-
fectly well that the majority of our con-
structor readers prefer a battery set. At

the same time, however, the set is emi-
nently suitable for use with an eliminator of
practically any pattern, so mains’ working
can easily be provided if desired.

Low cost, compatible with unimpeach-
able performance has also been secured.

.Every PRACTICAL WIRELESS Receiver
guaranteed to perfqrm in the manner claimed.
We undertake to advise every reader frec of charge
should any difficulty be encountered in the construc-
tion or operation of amy of our receivers provided
that the parts we specify are used. =
We specify only the parts used by our designers.
We are thus enabled to guarantee out recelvers to
perform in the manner claimed. There cannot be
a standard of performance unless the reader uses the
parts specified by the designer.
° CTICAL WIRELESS exists to serve its
readers ! .

is

o 1-4%1-(“’;.(“)-( emmt
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OUR LATEST CGUARANTEED ;A MOST IMPORTANT A WONDERFUL INSTRUMENT

*

WITH AUTOMATIC FADING
COMPENSATION

Selectivity and Anti-Fading .

The latest type of iren-core coils are used
to ensure ample selectivity for any and
every requirement, and the carefully
“ balanced " circuit makes long-distance

¥ reception a matter of utter simplicity:

Of course, we all know perfectly well that

% Jong range and selectivity combined.are of

i little usc in the normal course of events for

receiving stations that are subject to fading.

‘CONSEQUENTLY "~ THIS NEWEST”
SET IS PROVIDED WITH A SIMPLE

ANTI-FADING DEVICE WHICH
IWWORKS. As aresult you can make full

use of the selectivity and sensitivity pro-

perties in & manner that has hitherto f?cen,
impossible with any but the most expensive-
and elaborate receiver.

A. high-amplification pentode valve is
used in the output stage and this enables an.
ample output of excellent quality repro-
duction to be obtained froin a-really great:
number of stations. Following our usual
practice we do mnot  wish" to boast of
the great number of stations we have-
received, or how many you can receive ; we
know, as you do, that such figures mean.
little and depend almost entirely upon
the location of the set, the aerial-earth
gystem employed and innumerable other:
varying factors. We will merely say then.
that you can depend upon results of a kind
you have never before dreamed of in con-
nection with a receiver having but three
valves and costing so little.

Eritirely New Form of Construction

But that is not all, the method of con-’
struction is quite different to that ever
employed before for a home-constructor’s
set—not only is it different, but it is
better. All the components are mounted on
the underside of a metallised wooden
chassis, so that no wiring is visible on.
top. This arrangement has made it possible
considerably to simplify the constructional
work, and at the very same time to attain
higher efficiency combined with a parti-
cularly “ clean” and ** professional ” ap-
pearance. Another advantage which
accrues from this method of construction
is that it enables the loud-speaker to bhe
mounted in its rightful place—on the chassis
with the rest of the components. Thus,
the complete receiver can be removed from,
or replaced into, its cabinet in a matter of
seconds, and it can be tested with ease
before it is fitted into the cabinet and whilst
it is perfectly accessible.

Simple Controls—Handsome Appearance

The number of controls has been reduced
to the minimum without making any
sacrifice of efficiency, and they consist of a
single tuning knob which drives a slow-
motion condenser dial, a wavechange
switch and a reaction control. There is
also an on-off switch, but this is so
positioned that the symmetrical arrange-
merlnlt of the main controls is not interfered
with.

When fitted into its cabinet the receiver
is sufficiently handsome to grace any room.
Its clean and well-proportioned lines are
-sure to be appreciated.

A Revolutionary Developmeni—The

Transfer Print

After reading of all the revolutionary
features referred to above you might think

(Continued on page 284)




A Test Report and Some Additional

OU have probably finished making
your “Unipen” by now, and I
have no doubt that you will have

found it a most fascinating little instrument.
So that you can compare your results with
those that I have obtained from the
original set, I propose to give you a brief
test report and to tell you at what settings
of the tuning dial various stations can be
found.

Loud-speaker Under Poor

Conditions

I first tried the set in the new PRAcCTICAL
WIRELESS laboratory which is situated on
the second floor of the Newnes buildings in
‘the heart of the West End of London. It
need not be added that reception conditions
in such a locality are just about as bad as
they can be. But, in spite of this, and
although the aerial consisted of only a
thirty-foot length of wire taken along two
sides of the wall, and the earth of a long
lead to a water pipe, both of the Brookmans
Park transmitters could be received on the
loud-speaker. Admittedly, there was not
a tremendous amount of volume, but speech
could be heard all over the room. Daventry
National was rather too weak to be called
a loud-speaker signal, but its programme
could be heard a few feet away from the
loud-speaker.

In these preliminary tests the lower
pointer on the tuner (selectivity adjuster)
was set to the ‘" AG” position, where the
minimum amount of selectivity was pro-
vided. By moving this over to the “M”
and “ L ” positions for medium and long-
wave reception respectively, signal strength
was slightly reduced, although the two local
transmitters could still be heard on the
speaker at rather poor strength.

Headphones were then attached in place
of the speaker when the Midland Regional
could be clearly received, and by using
the appropriate selectivity tapping the
London stations were easily eliminated.
As a matter of fact, none of the three
stations was found to occupy more than
about nine degrees on the condenser scale.
By reducing the capacity of the pre-set
condenser, unscrewing the adjusting knob
about two turns, any of the stations could
be entirely cut out in something less than
five degrees. When the set was operated
rather more carefully, making full and
careful use of reaction, two or three other
stations could be brought in at good *phone
strength. Of these, Fécamp, Bordeaux-
Lafayette, North Regional, Radio-Paris,
and Hilversum provided good signals. The
positions on the condenser scale for the
stations mentioned above were as follows :
Fécamp, 2 degrees; London National,
21 degrees; North National, 30 degrees ;
Bordeaux, 31 degrees; London Regional,
43 degrees ; North Regional, 120 degrees ;
Daventry National, 130 degrees; Radio-
Paris, 143 degrees, and Hilversum, 157

Reception
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degrees. These figures may not apply
exactly in your case, but they will help you
in locating the different stations.

On the Short Waves

Later on, a change over to the short-wave
bands was made, and on the lower one
(14.4 to 40 metres) a number of continuous
wave morse signals were picked up at once.
The only telephony station that could be
well received was Zeesen, on 19.73 metres,
and this was found at a condenser setting
of approximately 34 degrees. On changing
to the 32 to 90 metre band, Rome (48.2
metres) was received at 12 degrees, and
Zeesen (49.83 metres) at just over 14 degrees.

Since this first test was carried out under
such adverse conditions and during day-
light hours, it gives some idea of what may
be expected from the set in the worst
localities for reception in the country. In
fairness to the set, however, it was felt
that it ought to be tested under more
average conditions, so I took it out to my
own private laboratory, which is situated
some twelve miles north-west of London
and a similar distance from Brookmans

Low Frequency Feed-back

OXE of the greatest difficulties with a battery :
set, especially when it affords a large
amount of low-freqnency amplification, is that
of ‘fecd-back, low-frequency oscillation, and so-
called motor-boating. Actually, all these forms.
of trouble are due to the same cause, and may

appear singly or collectively. They are due to
the fact that the anodes of the detector and
L.F, valves are virtually joined together through
the medium of the necessary coupling com-
ponents. The trouble is most proncunced
when the high-tension battery is running down
(or in other words, when its internal resistance
attains a fairly high figure) since then the audio-
frequency currents appearing in the anode
circuit of the detector are unable to leak away
to earth so easily as when the battery resistance
islow. Because of this they find an easier leakage
path by way of the amplifying valves and ro
give rise to one of the troubles mentioned above.

In the same way, the L.F. currentsin the am-
plifying stages are unable to find an easy leakage
path to earth and so pass back to a preceding
stage—this state of affairs is precisely what i3
meant by feed-back,

In practically every case of feed-back or L.F,
oscillation a cure can be effected by *‘de-
coupling * the valve, by inserting a resistance in
the ancde circuit. This offers a high Impedance
to the audio currents, and the provision of a
high eapacity (generally between 1 and 2 mfd.)
condenser between the ‘‘anode’ end of the
resistance and earth allows the currents to leak
away quite easily, since its Impedance to them
s comparatively low. As a matter of faet, the
1m1pednnce of a 1 mfd. condenser at 100 cycles is
only about 1,500 ohms ; thus, if the resistance
is of, say, 15,000 ohms (an average value)
its impedance is ten times as great.

R
-

Operating Notes

Park, In this case the tests were carried
out after dark on an outside aerial 25ft.
high and situated fairly well out in the
open. As was expected, results were con-
siderably better, and both the London
stations and Daventry were received at
moderate speaker strength even when using
the selectivity tappings. It was a little
more difficult to separate the local stations,
due to the hetter aerial ‘ pick up,” but
even s0 there was a sufficient reserve of
selectivity to make this quite possible.

In order to get the absolutely maximum
volume from the nearer stations, I tried
connecting the aerial lead-in to that
terminal on the pre-set condenser which
is joined to the tuner, and turned the
selectivity switch to the “ AG* position.
There was then available sufficient volume
to make loud-speaker listening in a small
room quite comfortable and pleasant. Of
course, tuning was unduly “ flat,” and the
London Regional could only just be
eliminated when listening to the National.
On the long waves Daventry was very
good, but when the set was mistuned a
certain amount of medium-wave break-
through was experienced ; this could easily
be prevented by turning the selectivity
switch to ¢ L.”

A still further effort was made to increase
the volume by using a higher H.T. voltage.
When the voltage to each tapping was
doubled there was undoubtedly a slight
improvement, but this was not considered
to be sufficient to justify the expense of
a larger battery, especially since the current
consumption was increased to about eight
milliamperes from a little over one-third
of this figure.

After T had given the set a thorough
test on the broadcast wavebands, I turned
my attention to the short waves. Incident-
ally, this was about 11 p.m., and it did not
take more than a few seconds to bring in
quite a number of amateur transmitters on
the 40-metre band; these were hest
received between about 5 and 12 degrees on
the condenser, with the wavechange switch
in the “S2” position. Tuning was ex-
tremely sharp, so that it was found to be
perfectly essential to turn the condenser
as slowly as ever possible by means of the
smaller knob. Care had alsp to be taken
in maintaining the valve in the ‘ just
oscillating ’ condition which I mentioned
last week. It was veryinteresting to follow
these amateur stations, and I was amazed
to find that they could be received almost
as well with the * Unipen ” as with a very
 hot-stuff ”’ single-wave short-waver.

There were not very many short-wave
broadcasting stations to be found on the
32-90-metre band at the time of these
tests, but Radio Nations (Switzerland),
working on 40.3 metres, provided a steady
signal at slightly over 10 degrees.

Upon turning to the lowest waveband,

(Continued on page 272)
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Because results have proved them the most reliable valves in the world; because
performance has proved them the finest designin the world; because public choice
has proved them the most popular valve in the radio industry, three million aerials
today lead down to Mullard Master Valves. And three million aerials can't

be wrong.

ASK 1.5.D. Whenever you want advice about your sel or about your valves—ask TI.5.D.—Mullard Technical Service Department——always at your service. You're under no

obligstion whatsoever, We help curselves by helping you. When writing, whether your problem is big or small, give every delail, and address your envslope to 1.5.D., Rel. D.V.R.

<
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=
o

P.M.IHL

P.M.I2M

LATEST 2 VOLT BATTERY VALVES

Mullard

The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2.

Arks
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@ 0)o2 I@EXTRA LIFE

A well-known British set-maker was placing large
orders for Hellesen Hi-Life bafteries.  First he put
The result of his test showed that

their life was no less than 50.2%, longer than any

them on fest.

other battery working under ideniical conditions—
a figure even greater then that shown by our own

tests in the factory.

That is the result of over 40 years experience in
Since 1887
Hellesen batteries have been the best in the world.

the manufacture of dry bafteries.

Now the new Hi-Life batieries, the latest addition |

fo ' the Hellesen range, have reached an even
higher standard of performance than before, and
are offered to you at a price compelitive with any

other quality battery.

BRITISH MADE BY BRITISH LABOUR

HI

Hellesens  Limited,

L.ELEE

Morden  Road, South

BATTERY

Wimbledon, S.W.19.
. ) Arks

HOW
CLEAR IT
IS !

WHEN

WIRELESS
BATTERIES
ARE
POWERING
YOUR SET

HAVE YOU A MARCONI 551%

Then you need Ever Ready Batteries$
H.T. Port. 17; G.B. 4; L.T. 2169—all
made specially for it. Or simply
ask your dealer for the Ever Ready
-List, showing all popular makes with
their special Ever Ready Batteries.
Your set will be powered perfectly by
its appropriate Ever Ready Batteries.

The Ever Ready Co. (Gt. Britain) Ltd., Hercules Place,
Holloway, London, N7
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TAKE YOUR

Hllustration shows Mpdels 342,
344 and 347,

Because ‘it ‘incorporates every worth-while
radio development, the new Cossor Melody
Maker has * Al Europe” range and ade-
quate selectivity—it will bring you the best
Continental programmes free from local or
other interference. Its reproduction is tich,
full and -true-to-life. This remarkable set
will give you everything — performance,
appearance, case of operation—that you’d
expect from 2 costly Receiver. Yet, despite
its remarkable efficiency, the Cossor Melody
Maker is so simple that you can assemble
it—Meccano-fashion—at home.  No wirefess
knowledge is necessary. Send the coupon below
for a Constructional Chart which tells you
how you can own this powerful Receiver
for the bare price of the parts.

FOUR _
MAGNIFICENT

NEW MODELS N

BATTERY MODEL KIT 34¢
PENTODE OUTPUT
Balanced Armature Loud Speaket -

Complete Kit of Parts for assembling Cossor Melody
Maker, Model 34X, similaz to illustration, including Cossor
Variable-Mu Screened Grid, Cossor Detector, and Cossor
Pentade Valves. Fully screencd coils, Double- Gang Condeaser,
Combined Volume Control and On-Of Switch, all-metal
chassis, and sll the parts for sm\plc home assembly. Hand-
some cabinet 18} x 133" x 10°, spacc for batterles and
accumulator.  Balanted  Armature Spcakcr provision for
Gramophone  Pick-up Plug and Jack,

Wave - length  range  200/530 and

go0[2,000 metres. Price £6 7 6

Hire Purchase Termt 16)- deposit and R0 moutbly payments of
12/6, or aliernatively 0] deporis and 6 monthly payments of 20f-.

To A. G. Cossor Ltd., ‘Melody Depe.,
Pleass send me a Consteuctionad

Highbury Grove, Loadon, N.5.

Chast which tells me how to Name,
build 2 Cossor Mclody Maker.
Modebyserrorens . AdAIeSsS cooemrerseinirsmsmnresnseens

Siste Model No, repirad __PRAC. 21/10/31.

BATTERY MODEL KIT 342 .
MOVING COIL LOUD SPEAKER

" Completc Kit of Parts sxmd.u to Model 341 described Ibo'c
a Petmanent

except that it is supplied with

Magaet Moving Coit Loud Spnku i £7 2 6
rice

Hire Purchase Terrrs 1716 deposit and 9 mintbly payments of 13{6.

BATTERY MODEL KIT 344
CLASS «“B” OUTPUT

Complete Kit of Parts zs MGd:l 341, described above, but witk.

four Cossor Valvcs, Class ¢ Tu« Stage
and Permagent Magncl MovmgCo Speaker. 6
Price £8 . 2 .

Hire Purchase Terms 20/~ deposit and 10 montbly paymenis of 16/-,
fPrices do not Include Batteries or accumulator.

ALL-ELECTRIC MODEL KIT 347

lete Kit of Parts, similar to Model 341 described above, hut
\mh four Cossor A.C, Mains Valves (nm-_L Rectifier) Power Unit
and Mains Energised Moving Coil Lo

Speaker. For A.C. Mains only aoolzs,o
volts (adjustablc) g4of100 cycles.  Price £8 - 19 ° O
Hire Purcbass Terms 2of- deposit and § rionthiy payments of 20/~

\ Prices do notapply in [.F.S.
Q 3704
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In this Arficle the Author Describes the Principle of Working of the Various Types

NGINEERS recognize two methods of
testing, namely qualitative and quan-
titative. The two terms are almost

gelf-explanatory, but a simple example will
serve to show the real difference between
the two. Suppose that you find that your
radio receiver is not giving the volume to
which you are accustomed; for some
reason or another you suspect that all is
not well with the output stage. You remove
the output valve from its holder and replace
it temporarily with one borrowed from a
confiding friend. It operates perfectly ;
volume is restored ; you had hit upon the
faulty spot first time.

Apt To Be Slow

But it does not always work out thus.
Suppose that when you fited the substitute
valve things were no better than before.
Then you would have to suspect some other
part of the equipment and examine or re-
place each in turn until at last you found
the seat of the trouble. Or, worse still,
what if the original trouble was that your
valve had been ruined by some
wrong connection or short
circuit within the set, and that
when you experimented with
your friend’s valve you ruined
that too? No, except for a few
simple and obvious faults, quali-
tative testing is too slow, too
uncertain, and sometimes too
dangerous.

On the other hand, imagine
that you possess some simple and
cheap measuring instruments—:u
milliammeter, say, and a volt-
meter. When your set showed
symptoms of trouble you could
have measured the anode current
of the output valve. If you found
the reading was below normal,

Ty,

Permanert\
Magnet
S—

Control Soring

Mowvinrg Col.
Fig. 3—lIllustrating the elementary principles proportion of even those who call themselves

of a moving-coil instrument,

of Meters used in Radio Work.

you would know at once that one of a
certain number of things had occurred.
Either the valve had lost a part of its emis-
sion, or the high-tension voltage had fallen

Scale
Vs

Fixea Corl

»,
Fixed lron

Fig. 1.—Simple diagram explaining the prin-
ciple of a moving iron instrument. This
illustration does not show the actual form of

Fig.2. —Twovery
goodexamplesof moving-coil
instruments include

movement.

in a

wirelessreceiver,
considerably, or the grid-bias voltage was
too high, and so on. Then you could make
further tests in order to discover the exact
cause of the poor performance. Quantitative
testing is quick, simple, and final.

In the early days of radio, when sets and
circuits were comparatively simple and the
average standard of performance low,
qualitative testing was sufficiently speedy
and accurate for most amateur needs.
To-day, however, circuits are relatively com-
plicated, and components have a high order
of efficiency.  Mathematically accurate
adjustment is the order of the day, and very
small errors in adjustment bring serious

Suftlron consequences in loss of selectivity, sensi-
core

tivity, stability, and quality.

A Mistaken Impression

It is often thought that testing instru-
ments are an expensive luxury, and this
_accounts for the fact that only a very small

serious radio amateurs possess even the

By H. BEAT HEAVYCHURCH

simplest gear for carrying out accurate
tests. This is, however, quite a mistaken
notion, for quite valuable results ean be
obtained by means of most inexpensive and
simple equipment.

Before describing the various types of
instruments available and the quickest
methods of conducting tests with their
aid, it may be of assistance to outline
briefly what quantities are most suitable
for measurement, and the principlesinvolved
in the process.

In the first place it is necessary to realize
that all the happenings in a radio set are,
in effect, the passage of electrie currents of
different kinds, some constant in value, and
some of varying strength. It is upon the
correct values and behaviour of these
currents that the set operates.

Like all electric currents, those oceurring
in a radio receiver are primarily due to the
existence of electric pressure—voltage—
applied by some apparatus capable of
developing that pressure. This may be an
electric battery, as in the case of an accu-
mulator for low-tension supply,
or a dry high-tension battery ; or
again, it may be theelectriclight
mains, the pressure of which is
generated by a dynamo at the
power station. any case,
there must be a voltage before an
electrie current can pass.

Two Factors

Further, however great the
voltage, no current can exist
unless there is a complete circuit
- along ‘which it can pass. The
* . breakage of a wire, the discon-
nectionof some component,or the
fracture of a soldered joint will
interrupt the path along which a
current should travel, and the
current will no longer exist.

The strength of the current depends upon
two factors, first the amount of the voltage
and second the extent to which the circuit
offers opposition to the passing of the cur-
rent. This opposition is termed resistance,
(Continued on page 269)

100

50 8

200
(*]
Fig. 4 ~—Comparison between scale of moving-
iron and moving-coil instruments. A. Moving
iron {crowded at bottom). B. Moving coil
(equally divided),
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ADIO EFFICIENCY
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CONVENIENCE

To Listen Efficiently Should be the Aim of Everyone Using Radio in their Home. Study this Article to Find the
Best Way of Bringing this to a Successful Fruition.

proceeding any farther, however, please
note that I shall not talk about circuit
design or receiver efficiency—overall instal-
lation efficiency and radio comfort are my

ADIO is not only an absorbing hobby,
but also an essential domestic ser-
vice, ranking in importance, as near

as I can judge it, immediately after main
drainage, water supply, the gas service, and
electric lighting. We install a receiver in
our house to enjoy the programmes—but
enjoyment cannot be complete unless the
apparatus, when

themes this week.
Deciding the Position

To begin with, then, I should first decide

result of considering four points: (1) the
position of the loud-speaker relative to the
normal family circle, (2) ease of manipula-
tion of controls from my armchair, (3)
possibilities of good aerial and earth con-
nection, and (4) appearance.

These four points are, of course, not of
equal importance, nor does it follow that
their relative impor-

our ease and in
comfort.

These  statements
may appear to be trite, |
but the fact remains
that whereas we pay
careful attention to
the efficiency of our
gas cooker, and see to
it that the lights in
the various rooms are
fitted in the most
suitable positions and
that the switches are
conveniently located,
there arelarge numbers
of listeners who plank
down their receivers
and loud-speakers just
anywhere, rig up a
jimcrack aerial, and
expect to enjoy radio.
Yet one tenth of the
thought usually be-
stowed upon  the
position of the hall-

installed, operates effi-

ciently, and our

arrangements are such =

that we can listen at \ x

5

tance is the same in
every case. For ex-
ample, a set having a
self-contained speaker
must belocated having
greater regard to (1)
than (2), whereas, if a
separate speaker is
used, this instrument
can be located where
it will give the best
acoustic effect, the
receiver proper being

positioned where it
is most convenient
from the control point
of view.

Again, although, in
general, arrangements
for a good aerial and
earth are very impor-
tant, sets of the trans-
portable and portable
types are practically
independent of these
conditions, and even
with a set designed for
external aerial and
earth, provided it
possesses at least one

stand or upon the
efficiency of the
kitchen boiler would
ensure the highest possible standard of
radio and radio enjoyment.

An Ideal Method

Undoubtedly the ideal method of plan-
ning a radio installation is to do it while
your house is being built, or at

upon the position of the receiver itself.

It would, of course,

be placed in the room

in which the family would normally require
to listen—usually the lounge or living-room,
depending upon the habits of the family.
The actual position would be selected as the

Fig.1.—Seated in an arm-chair with turn-table and pick-up within easy reach, and the set high-frequency stage
situated in another part of the room for best acoustical effects. and the listener is not

too exacting in his
requirements by way of distant reception,
aerial efficiency is not a matter of very vital
importance.

A Conviction

I know I shall be criticised for this state-
ment, but it is my firm convic-

all events before you take over
your house. As, however, the
big ajority of readers are not
at the present moment enjoying
the “ delightful > task of select-
ing a new home, this article
must deal with what. can be
done by the average house-
holder towards locating and

tion that, for the majority of
listeners, a radio set should be a

" reliable source of entertainment
rather than a highly efficient
scientific instrument. Efficiency

A Brrck

is, of course, highly desirable,

but it should take second place
to comfort and convenience.

Therefore, I say, for the average

installing a receiver for maxi-
mum efficiency and convenience.

At the same time, it is always
as well to have the ideal before
one all the time, so I propose to
tackle the problem from the
point of view of how I should

proceed to plan my radio in- Fig. 2.—Earth plate (r

listener, place your set where it
sounds best, is most convenient
to operate, and looks best—pro-
vided you can, at the same time,
J obtain the programme service

you desire. If, on the other
hand, you want to get every

bowl) with tube for watering, and lead from ounce out of your set, you may

stallation if I were about to earth taken through air-brick of house and then through hole in floor- have to sacrifice something in

move into a new house. Before

board to set.

(Continued overleaf)
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which water may be poured
occasionally to keep the earth
connection moist and of high
conductivity.

Alternatives

Regarding the aerial, much
depends, as I have already pointed
out, upon whether you want maxi-
mum efficiency or maximum
comfort and good appearance. If
the former, you will have chosen
a spot close to a window as the
location of your set, and will
proceed to erect a good outside
aerial. Note that the effective
height is of greater importance
than horizontal span, and an
aerial stretched between short
masts clamped to the chimney
stacksis usually quite good, if not
better, than a long aerial running
the length of the garden. "With
a set of fair sensitivity, a loft

(Continued from previous page)

comfort and appearance in order to locate
the set in the most favourable position for
a good acrial and a good earth.

A word or two may be said about the
selection of apparatus if a new set is to be
bought or made for the new home. If you
are definitely planning for Ustening—and
not for experimental work—several alter-
natives suggest themselves. There is, of
course, the ordinary receiver with a built-
in loud-speaker. Its position will be decided
upon the lines already laid down.
and possibly an improvement from the
convenience and acoustic point of view, is
the receiver with separate speaker.

Most listeners also require a gramophone
operation, and the choice then lies between
a pick-up on a separate gramophone turn-
table and a complete radiogram. In the
latter case, the position will probably be
fixed once and for all from sthetic con-
siderations—there are usually only one or
two positions in an average room where a
large radiogram can go comfortably, and it
is usually a spot which necessitates long
journeys back and forth from your chair for
record changing.

Now let us consider the question of aerial
and earth. Even if a high-efficiency aerial
is not considered essential, a perfect earth
is very desirable, and not difficult to
achieve. Especially is this the case if you
“=ave access to a new house in the process of
building. and before the

Next, -

acrial is very little inferior to an
outdoor aerial — provided the
down wire is spaced out from the

-] wall. But so miich has been written already

about these two conventional forms of
aerial that I do not propose to add to it.

From the wsthetic. point of view, any
aerial running outside the house has ob-
jections, and if you have decided to
sacrifice a little in aerial efficiency in order
to place your set in the most convenient
position, there are several alternatives from
which you may choose. A very sensitive
set, such as a superhet or a modern
receiver employing two high-frequency
stages, will give quite a good account
of itself with an aerial consisting of a
plate fitted inside the lid of the set,
or a few feet of wire running up to the
picture-rail would be even better. For
a less sensitive set, say, a circuit including
only one high-frequency stage, it may be
necessary to run a wire round the walls of
the room, on the picture rail. Itis, I know,
a counsel of perfection to space such an
aerial several inches from the wall—but this
is unsightly and very unpopular with the
ladies. I have had excellent results from
cab-tyre flex clipped in the grooves on the
top of the picture rail or plate shelf. In
one home I recently visited, this device was
used, and the lead down wire was hidden
behind the curtains, the set being located
close to a convenient window.

Another alternative is to run the aerial
in the space between the ceiling and the

floorboards of the room above.

floorboards are laid. Know-
ing roughly where your set
is to be, you can sink a
good earth plate, tube or

bowl in your garden, as

near to the set as possible, B e i

but some three or four feet
from the wall of the house,
bringing the earth wire
throngh the nearest under-
floor ventilator or “ air-

T C'Ieﬂ;ﬂg. i
Aerial Fasses Throvgh
Hone In Cerling

brick.” Get the builder to
drill 2 hole in the floor-

board close to where your RFELINTZARZNIAY NP g
ks s AR, N R NN NV, NN AN A AN
st will stand, and bring RYAVNAV VNN AGREESEy ANV A
your earth wire up through ¥ J//IQ‘.'///‘/,\;,/ \f}i\{ﬁ\\f//ﬁ\zﬁ ¥ p flig *g;%\;///%\://ﬁ\%\\\\

i NN IR e "-\‘.\\V NI
this hole. By the way, Y /’Q//%’/ \ff\:’/ﬁ\%/@ ]I% m, L A ,/;it ///,\:///-\%:/A\\\f/;%\
when sinking your earth \\\-'/':\Q'.//ﬁ‘i NN NN ’ 7\&{/‘\7&"’//’.&//’}*
plate, it is not a bad idea 3://,'\}‘ ‘ = IR
to drive 70 Set . BN

in a piece of
metal tube—old gas pipe.
will do admirably—through

Fig. &~ Aecrial running between ground floor ceiling.and floor-

boards of room above.

STEREOPHONIC
REPRODUCTION
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order to reproduce an exact
impression of the original transmission,
a loud-speaker has to fulfil three
requirements ; the most- obvious is that
the frequency of the original note must
in no way be altered, and, furthermore,
the over-tones or harmonics must be
present in their true proportions. This
implies immediately that the relative
strengths of fundamental and harmonics
must remain the same. Within certain limits
reception may be just as good at quief
drawing-room strength as when run all out
in a small hall, the point to be emphasized
is the necessity for maintaining correct
proportion over the frequency spectrum.
The third requirement of the loud-speaker
is the ability to deal faithfully with
transients.

We will assume, therefore, that our
receiver is above reproach from the quality
standpoint, and that our loud-speaker is as
near perfect as can be at the present stage.
In spite of all this there is an uncomfortable
feeling that reproduction is unnatural,
notwithstanding that both amplifier and
speaker give a straight-line response. We
may be listening to a concert from the
Queen’s Hall, but by no stretch of the
imagination (if we are honest) can we
believe that we are actually there. This
lack of realism is caused almost entirely
by the fact that the music comes from a
point source. We cannot hope to achieve
realism in radio without stereophonic
reproduction.

Using Two Loud-speakers

The secret is the possession of two loud-
speakers. We will assume that one is in-
corporated in the receiver as usual, and the
other is installed in a remote part of the
house. The distant speaker should be run at
full volume ; as a general rule the best effect
will be obtained with our set speaker running
at quite moderate strength. Each speaker
should be equipped with an independent
volume-control. A balance can now be
made between the two which will give the
impression of an orchestra playing in a
large hall. The stereophonic illusion is, of
course, achieved by the slight echo effect
caused by the sound waves from the distant
gpeaker lagging behind the othér. This

"echo effect may not be acceptable on

speech ; it is quite simple therefore to cut
the distant speaker out altogether by use
of the volume-control.

It must be realized that the above is an
illusion pure and simple, and is not true
stereophonic reproduction, although the
latter could be easily realized with the
co-operation of the B.B.C. To illustrate
the method let us imagine that a play is in
progress with a microphone on one side of
the stage and another on the opposite side.
One is connected to the London National
transmitter, and the other to the Daventry
National. At the receiving end we must, of
course, have two receivers, one tuned to
each station with its own loud-speaker.
As before, one speaker is built in the set,
and the other installed in a distant part of
the house. It can be easily seen that the
effect of an artist moving from one side of
the stage to the other would be reproduced
in all its original realism with the trans-
ference of the sound from one speaker to
the other.
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ETO-SCOT

Peto-Scott are pioncers in Radio and Television.

dahlich

we have for fair dealing that

Sets, Kits of all descriptions, Part Kits, M

Our service to the British public

was introduced in 1918, and during fourteen years oldsglid Servic
d a rep i efies p n s

in all parts of the globe come to us regularly for all their radio rgquirgments— 0

nd silisfaction Easy Payments.

Syt

BARGAINS

LOEWE A.c.3MVAaIlNS RECEIVER, OUR PRICE
incorporating ves in one, with
P.M. Moving-Coil Speaker, Original £6,1 0,'
Price £9/10/0. Maker's 12 months’ Caskor C.0.D.
guarantee, Carriage Paid.
£1/0/0 deposit and 11 monthly payments of 11/-.
K_EEVGE(I:.LS AL{.-EL&GTRI?PA.G.S. OUR PRICE
with M.-C, Speaker. ;Original Price,
15 gns. L¢ i ’ 7 g ns-
Or 12 monthly payments of 13/6. Cask or C.0.D.

Carriage Paid,
BLUE SPOT 100U Speaker and Chassis,
For high or low powered sets. - Original
Price, £1/12{6. Our Price (for a limited ] 6
period only), Cash or C.0.D. ONLY.

Send

with full instructions, less Valves and 5 ,6
Cabinet. Cash or C.O.D. Carriage
Paid, 59/6. only

Carriage Paid,

GUARDIAN Q.P.P. 4-VALVE RE-
CEIVER KIT ““ A,”” formerly £3/19,6.
Complete Kit of Parts in sealed carton
Balance in 11 monthly payments of 5/6.

BLUE SPOT 93P.M. PERWMANENT MAG-

NET MOVING-COIL SPEAKER. Complete Send
with tapped input transformer.{{Cash or 6 ,
C.0.D. Carriage Paid, £2/19/6. m
Balance in 10 monthly payments of 6/-. only
NEW LISSEN P.M. MOVING-COIL SPEAKER  Send
with input transformer. Cash or,C.O.D. 5 ,6
Carriage Paid, £1/5/0.
Balance in 4 monthly payments of 5/6. only
NEW FERRANT! MOVING-COIL SPEAKER, ~Send
M.5.T. with input transformer, suitable for 5 ,
power, pentode, or Class ' B " output, Cash =
or C.0.D. Carriage Paid, £1/17,6. only
Or 7 monthly payments of 5/-.
NEW W.B. P.M.4.A-
MICROLODE PERMANENT
MAGNET SPEAKER
complete with switch- Send
controlled multi-ratio 5 ,9
input transformer.

Cash or C.0.D. Carriage only
paid, £2/2/0. [

Balance in 7 monthly payments
of 5/9.

BAKER CLASS ‘B’ MOVING-COIL
SPEAKER AND AMPLIFIER, complete Send
but without Class ** B” Valve, Cash or 7
C.0.D. Carriage Paid, £3/15/0. ,"
Balance in 11 monthly payments of 7/-. only
PETO sco PERMANENT
5 MAGNET
MOVING-COIL SPEAKER
M| with tapped inputt dlran‘s;for':ner Send
B¥lfor power or pentode. Cash or
C.0.D. 5,6
Carriage Paid, 15/- only
Balance in 2 monthly payments of 5/6.
NEW R. & A. ““ ALPHA” P.M. MOVING- Send
COIL SPEAKER DE-LUXE, with tapped 6,6
input transformer. Cash or C.0.D. Carriage
Paid, £2/12/6. only
Balance iy 8 monthly payments of 6,6.
F6P.M. PERMANENT MAGNET MOVING- Send
COIL SPEAKER, with input transformer. 6,
Cash or C.0.D. Carriage Paid, £2/9/6. il
Balance in 8 monthly payments of 6/-. only

-—NEW ROLA “CLASS B”
PERMANENT MAGNET MOVING-
COIL SPEAKER AND AMPLIFIER

Complete with Valve and input trans-

former. Two models: A for PM2B, Send
PD220 and 220B; B for 240B and HP2 6 ,6
state which when ordering). Cash or

.0.D. Carriage Paid, £3/11/0. only

Balance in 11 mouthly payments of 8/6.

Comp s, Sp Sy obligation.
CLASS “B” s

——ALL THE RAGE
“CLASS B”

PETO - SCOTT

SPEAKER
AMPLIFIER KIT
Complete Kit comprises

B.V.A. Class B Valve, Peto-
Scott Permanent Magnet
Moving-Cofl 8peaker, B.R.G.

Driver Trapsformer and
Input Choke, Seven - pin
Valve « holder, Peto-Scott

BafMle and DBaseboard As-
sembly, all necessary Wires,
Berews and Plug-in Valve
Adaptor, with full-size Dia~
grams and Assembly Instrue-
tions, CASH or C.0.D.
Carriage Paid, £2/15/0 or
Balance of 11 monthly pay-
snents of Bf-.

Kit Complete
with ‘‘Class B’’ 6
valve. Send only e

PILOT “Class B ” CONVERSION KIT

Eliminators, and Accessories.
WE DEAL WITH YQU DIRECT.
, with its strict privacy and no third-party collections, will bring radio to
your home by convenient monthly payments.
Easy Terms on Orders over £2.

EVERYTHIN G

RADIO—CASH
C.0.D.orEASY TERMS

Purchases can be made for cash, €.0.D., or on
Peto-Scott’s Easy Way

Send list for quotation : no

MANUFAGTURERS'

KIT IN SEALED

CARTONS

NEW LISSEN SKYSCRAPER FOUR ALL-

WAVE CHASSIS MODEL, complete kit Send
comprising all components, including set of 10,3
Lissen Valves. Cash or C.0.D. Carriage

Paid, £5/12/6. only
Balance in 11 monthly payments of 10/3.

NEW LISSEN SKYSCRAPER FOUR ALL-

WAVE CONSOLETTE CABINET MODEL, Send

complete kit, comprising all compenents,
including set of Lissen Valves, Cabinet and: 15, =

Converts your present
Battery Set to ¢ Class B *?
Amplification. Complete
with all necessary com-
ponents, including driver
transformer, ““Class B
Output  choke, W.B.
7-pin valve-holder,
B.V.A. 240B valve, wire [*
and screws, ete.  Full-
size Blueprint, assembly

o
T

instructions, and dia-

zrams. Cash or 0.0.D,,

37/6. Balance In 7

monthly payments of 5/6

PETO0-SCOTT PERMANENT MAGNET Send
MOVING-COIL SPEAKER. “‘CLASS B" 6,3
TYPE. Cash or C.O.D. Carriage Paid, 22/6.

Balance in 3 monthly payments of /3. only
NEW FERRANTI *““CLASS B'" SUPER-

POWER CONVERTOR. Instantly converts Send
your set to* Class B Complete with Valves, 5 ,9
Ready assembled. Cash or C.0.D. Carriage

Paid, £3/3/0. only

Balance in 11 monthly instalments of 5/9.

1934 WALNUT
: ADAPTAGRAM

38 in. high,
23  in.

i wide, S (olVWZo}}
154 in.

partment ; 17in,
by 19 in. by

14in.

AS EXCLUSIVELY
SPECIFIED FOR

IDEAL FOUR RADIOGRAM

Direct from Factory. NO
MIDDLEMAN'S PROFITS.

«Built by master-cra{ftsmen of

the piano trade. Real [nlaid wal-

nut, mortised, tenoned, Frencl
polished. With motor-board
ready to take your set, speaker
and power equipment. Plain

IN OAK OR MAHOGANY front or vignetted panels, 14 In
by 7in, 16in. by 7in.,181n’

NO EXTRA. by 8 in. Baflle board, 3/6 estra’
s SEND FQR NEW CABINET CATALOGUE ==—mcemat
Parts,

IMPORTANT— Components, Finished

Receivers or Accessories for Cash, C.0.D. or H.P. on
our own System of Easy Payments. Send us a list of
your wamts. We will quote you by return. C.O.D.
orders value over 10s. sent Carriage and Post Charges
Paid.

As iflustrated.
Cash or C.0.D.
Carriage 2/6 extra
Or 8/3 Deposit and 11
wonthly payments ;j 5/9,
(Carriage Paid.)

Kits, Misctll_aneous

ﬁNY ITEM SUPPLIED SEPARATELY —ORDERS OVER 10/- SENT C.O.D. CARRIAGE AND POST CHARGES PAID
i

Moving-Coil Speaker, Cash or C.0.D. Car- only
riage Paid, £8/2/6.

Balance in-11 monthly payments of 15/-,

NEW LISSEN 7-VALVE SUPER - HET, Send
CHASSIS MODEL, complete with Lissén 15/
Valves in Sealed Carton. Cash or C.0.D. S
Carriage Paid, £8/17/8. only
Balance in 11 monthly payments of 16/6.

NEW LISSEN 7-VALVE SUPER-HET CON- Send
SOLETTE MODEL complete with Valves 21,
and Per t Magnet Moving-Coil Speaker. =
Cash or C.0.D. Carriage Paid, £11/10/0. only
Balance in 1t monthly payments of 21/-.

LISSEN ALL-ELECTRIC SKYSCRAPER 3. Send
Complete with 4 Valves and Constructienal 14,6
Chart in sealed Lissen carton, Cash or

C.0.D. Carriage Paid, £7/19/6. only
Balance in 11 monthly payments of 14/6.

TELSEN CLASS *“‘B’" 4 CHASSIS KIT in Send
sealed carton, less Valves, Cabinet and 7 /
Speaker. Cash or C.O.D. Carriage Paid, -
£3/17/6. only
Balance in 11 monthly'payments of 7/-.
TELSEN',CLASS ** B ' 4 CONSOLETTE KIT, Send
including Telsen Class “B” Moving-Coil 10 /9
Speaker and Consolette Cabinet, less Valves.

Cash or C.0.D. Carriage Paid, £5/17/6. only
Balance in 11 mionthly payments of 10/9.

TELSEN 325 STAR KIT, less Valves and Send
Cabinet. Cash or C.O.D. (Carriage Paid, 5/3
£1/19/6.

Balance in 7 monthly payments of 5/3. only
NEW COSSOR MODEL 341. S.G., Detector

and Pentode, and Balanced Armature Send
Speaker, complete with Cabinet. Cash or 11 /9
C.0.D. Carriage Paid, £6/7/6.

Balance in 11 monthly payments of 11/9. only

<=='CRAMO MOTORS

— AND PICK-UPS
NEW GARRARD MODEL. 202A. 12-iu. Send
Turntable. Electric Motor for A.C. maias. 6 ,’
Cash or C.0.D. Carriage Paid, £2/10/0. -
Balance in 8 monthly payments of 6/-. only
GARRARD ELECTRiIC MOTOR A.C.4, with Send
12-in. Turntable, Cash or C.0.D. Carriage 5 ,9
Paid, £2/2/G.

Balance in 7 monthly payments of 5/9. only
B.T.H. SENIOR PICK-UP AND TONE-ARM. Send
Cash or C.0.D, Carriage Paid, £1/17/6. 5,
Balance in 7 monthly payments of 5/-. 1'
only
B.T.H. MINOR PICK-UP AND TONE ARM. Send
Cash or C.O.D. Carriage Paid, £1/1/0, 4,6
Balance in 4 monthly payments of 4/6. -~
only

PETO-SCOTT CO., Ltd,, 77, City Road, London, E.C.1.
Telephone: Clerkenwell 9406-7. West-End Showrooms :
62, High Holborn, Londoun, W.0.2.Telephone : Holborn 3248

Dear Birs,—Please send me CASH/C.0.D./H.P...... rene
for whioh I enclose £.cena 80eue. de

CASH/TLP. i tm 10 e vt w0 000 000 1m0 000

2OER?

NAME oionviomteonon s rtonosomressossssmve o oo

ADDRESE |00t omemties s o oe 4 000t 400 01 505 0 01 08 w0 wt 0ve

e Pro W, 21120/3
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ABOUT METERS

(Continued from page 256)
which is a property possessed by all materials
to a greater or less’ degree. It is clear,
therefore, that for a large current to pass
through a circuit of a given resistance a
bigger valtage will be required than for a
small current ; and similarly for a current of
given value to pass through a high resist-
ance a larger voltage will be required than
will be necessary to drive the same amount of
current through a smaller ‘resistance.

Thus it will be seen-that, in the great
majority of instances, tests upon the con-
dition of a receiver will consist of ascertain-
ing whether currents of the correct strength
are passing in the different circuits forming
the set ; so that it is desirable to have at
hand apparatus for measuring fairly accur-
ately the strength of electric currents.

Then, if our current tests show that the
current values are not correct, we shall know
for certain that one or other of the factors
which govern the correct strength is at
fault.

In order to measure anything, be it
length, weight, or electrical quantities, it is
necessary to have a standard or unit of
comparison. Thus lengths are measured in
feet or yards; weights in pounds or tons ;.

and electrical quantities have a special set.

of units of their own.

Eleetric current strength is, as most lis-
teners know, expressed in amperes. Very
few currents in a receiver amount to more
than a fraction of an ampere—the exception
is the low-tension current of an A.C. mains
set which amounts to about one ampere per
valve. So quantities less than a tenth of
an ampere are usually measured in milliam-
peres, one milliamp. being one thousandth
part of an ampere.

Electnc pressure is measured in volts.
Very small voltages may be expressed in
millivolts (thousandths of a volt) or even
micro-volts (millionths of a volt) but such
delicate measurements need very expensive
instruments usually beyond the reach of
amateur listeners.

Finally, resistance is measured in ohms,
very high -resistances being sometimes
expressed in megohms. A megohm is, of
course, one million ohms,

Following a Law

Next, it is important to remember that
there is an exact and never varying relation
between the direct current flowing in a cir-
cuit, the voltage producing it, and the
resistance which limits its value. This
relation is contained in a formula, commonly
known as Ohm’s law, which states that the
current in amperes is equal to thc pressure
in volts, divided by the resistance in ohms.

The simplest form of measuring instru-
ment, and that supon which all other
indicating meters are based is the ammeter
or milliammeter (the name depends upon
whether it will measure currents of large
or small intensity). Of the many types of
these instruments, only twp are likely
to be handled by the amateur, namely,
moving-iron instruments and moving-coil
instrunents.

In the moving-iron instrument the-current
to be measured is passed through a fixed
coil of wire within which are two pieces of

‘iron, one fixed in position and the other

capable of moving about a central pivot,
sec Fig. 1. When the ourrent to be
measured passes through the coil it produces
a magnetic field, and both pieces of iron
are'magnetized in the same direction. They
consequently repel each other, with the

sult that the piece which is pwot,ed nioves
away from the fixed piece. The movement
of this piece is opposed-by a spiral spring,
and the amount of movement depends
upon the magnetizing force which, in its
turn, depends upon the strength of the
current. A pointer attached to the pivot
moves over a scale, thus indicating the
amount of deflection of the iron and hence
the strength of the current.

The second type of instrument is known
as the moving-coil instrument, two good
examples of which are shown in Fig. 2.
It consists of a permanent magnet, usually
of the horse-shoe type, between the poles
of which is pivoted a coil of wire as indicated

in Fig. 3. The current to be measured

passes through the coil of wire which is, of
course, magnetized. Mutual attraction and
repulsion between the poles of the magnet
and the poles of the coil takes place, and the
coil, being free to move against the pressure
of a spiral-spring, is deflected to an extent
depending upeon ‘the current strength, its
deflection being indicated by a pointer
which ‘passes over a gralduated scale.

In practice the moving;coil instrument is
preferred to the moving iron, chiefly
because it is more accurate, and becaucse the
scale 'is more * open,’ > that is to say, the
divisions are equally spaced. With a
moving-iron instrument, che scals divisions
are cramped at the lower end and spread out
at the top, making xeadihgs of small values
very difficult and ’imaccurate, the com-
parison between the scales of the two
instruments being shown in Fig. 4.

It must be remembered, however, that
moving-coil instruments are only serviceable
for direct current measurements, while
moving-iron instruments may be used for
either direct or alternating currents.

NEED

BARIUM VALVES

® THERE'S A TUNGSRAM VALVE FOR EVERY RADIO

© TUNGSRAM'S VIVID TONE PUTS NEW LIFE INTO
OLD SETS

® FULL RANGE OF UNIVERSAL A.C./D.C. VALVES

®F YOUVE A RADIO PROBLEM, WRITE OUR
but 120 TECHNICAL DEPARTMENT AND THEY WILL HELP
mt % YOU GLADLY

Advt. of Tungsram Electric Lamp Works (Gt. Britain) Ltd., 72 Oxford St., W.x
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1The interesting and com-

pact chassis layout of the

‘Lissen ** Skyscraper Superhet Seven "
reviewed on this page.

HE Lissen “Skyscraper Superhet
Seven” is probably the most

: ambitious kit set ever offered to
the home-constructor, but despite this it
‘has been so well designed that the veriest

_beginner in wireless construction’ can find

no difficulty in building it up in a very
‘short space of time. As the name implies,
this receiver has seven valves, which are
arranged to form a particularly efficient
battery-operated superheterodyne. The
‘merc name * superheterodyne ”’ often con-
jures up to the mind 6f the beginner visions
of complications and wonderful circuits
well beyond his ken. He pictures involved
wiring, tricky adjustments, and difficult
operation, but none of these are to be
found in the set under review. In fact,
extreme simplicity is the kéynote and is
one of the salient features throughout.

Very Modern Refinements

That the * Skyscraper Seven” is really
up to the minute can be seen at once when
but a few of the refinements are mentioned.
For example, the tuning scales for both
long and medium waves are marked off in
metres ; efficient automatic volume control
is provided by means of the very latest
valve development—the Lissen type AVC2
battery-operated diode-pentode; a three-
way loud-speaker tone control is provided ;
the output stage employs two special
Lissen valves arranged as an excellent
Class B amplifier.

An Easlly-assembled Kit

But let us start at the beginning, by
dealing with the kit of parts which are
supplied in a strong partitioned box with
every one marked for easy identification.
There is a strong aluminium chassis, com-
pletely drilled to receive every component
and connecting wire, and all the parts are
supplied with screws so that they can be
mounted in a minimum of time. There is
also an ample length of wire and a supply
of insulating sleeving, not to mention a
very well-prepared chart showing the entire
construction in easy stages. This latter is
truly a wonderful piece of work, and its
compilers are to be congratulated on
supplying such a wealth of detail in so
concise a form.

When the constructional work is com-
menced one quickly appreciates the full-
scale drawings and the clarity with which
the wiring procedure is explained. Every
wire shown on the plans is numbered, and
a key index gives the exact length of each
wire, tells which terminals it is to be
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connccted to, and the number
of the hole (when the wire goes
through the chassis) through
which it must be passed. The
battery leads and also the flexibles
which connect up the anodes of the
S.G. valves dre colour coded so that
they can be identified at once.

Neat and Compact Cabinet

The walnut cabinet, whether of the
consolette or table model type, is supplied
in sections which can be assembled in next
to no time without the use of glue. Both
types are, of course, polished and have a
distinctly handsome appearance, which is
much better than that of many factory-
made ones that are used to house com-
mercial sets. They are extremely compact,
and the consolette one, which is large
enough to accommodate all the batteries,
measures only 20ins. long by 11ins. high and
11lins. wide, This is supplied with a Lissen
permanent magnet moving-coil speaker
which really does justice to the set.

There is a considerable amount of
fascination to be had from building the
receiver, but to handle the finished instru-
ment is no less interesting. The first thing
is to adjust the trimmers on the three-gang
condenscr and to find the optimum setting
for a long-wave padding pre-set. This
opération is delightfully simple, thanks to
the detailed instructions which are given,
and we found that it could be carried out
entirely in about ten minutes. Once it has
been done the trimmers never need any
further alteration and their settings “ hold »*
accurately over both wavebands.

Simple Controls—and a Criticism

There are only three controls on the whole
instrument ; two of these are on the front
of the cabinet, and the third is at the side.
Of those on the front, one is for tuning and
drives the condenser through a delightfully
smooth slow-motion mechanism, and the
other is a volume control. The side knob
acts as a com-
bined wave-
change and
on-off switch. It
has a rotary
movement, and
when in its
central position
the set is “off’;
rotating it to
the left or right
connects the
batteries and
gives medium or
long-wave re-
ception respec-
tively,. If we
may be allowed
to make one
small criticism,
it is that this
switch is not
quite so * posi-
tive” in action

MRMEWS ON
RECEIVERS

The Lissen

" Skyscraper Superhet Seven.”

as we should like. As a result, it is some-
times a little difficult to know whether the
set is “on ” or “off.” This is, of course,
a very small point, and were it not for the
excellence of the set in every other direc-
tion it would scarcely have called for any
mention. We have no doubt that the
makers could overcome this little difficulty
quite easily by fitting slightly stronger
contact springs.

We gave the * Skyscraper Seven” a
prolonged test on a short aerial of less than
average efficiency and have nothing but
praise for the performance it gave. The
wavelength-calibrated dial was found to be
very accurately made, so that we had no
trouble in finding any desired transmission
whose wavelength was known. It would
be impossible to mention by name even
half the number of stations that were well
received, for they simply tumbled in all
round thedial. Not only were they brought
in at good strength, but the quality was in
all cases distinctly above the average for a
battery receiver. By making use of tho
loud - speaker tone control reproduction
could be varied from very * brilliant " to
‘““ deep mellow.” The advantage of auto-
matic volume control was very evident,
for stations which normally fade badly
could held at practically constant
strength for hours on end. Additionally,
the blasting which one usually gets when
tuning to the local station was entirely
absent and it was found impossible to
overload the detector even when listening
to Brookmans Park, less than twelve miles
from the receiving aerial.

Real Selectivity—Silent Background
Selectivity was all that could be desired,
but at the same time there were no signs of
“ sideband cutting” provided that tuning
was accurately carried out. What rather

surprised us was thc entire absence of those
background noises which one is liable to

(Continued on next page)

This illustration shows the attractive lines
of the Lissen * Shyscraper Superhet

even 'l cabinet and controls.
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(Continued from previous page)
associate with super-heterodynes. Second
channel interference was, so far as we could
judge, entirely absent; if there was any
it was too slight to be noticed. It would
rather seem that these excellent results
are due in no small measure to the use of
the 126 k/c intermediate frequency which
Messrs. Lissen have standardized in their
superhet equipment, as well as to the usc
of three complete band-pass filter circuits.

Novel Circuit Arrangement

The novel circuit arrangement of this
receiver will be of interest to the more
technically minded reader in view of the
many outstanding features incorporated.
A capacity-coupled band-pass aerial tuning
circuit precedes the first detector and the
aerial coil has a loose coupled winding which
is connected to a tapping on the long-wave
portion ; this effectively prevents medium-
wave “ breakthrough ”” and removes aerial
damping from the first tuned coil. A Lissen
S.G.215 variable-mu valve acts as first
detector, operating on the anode bend
principle. Its bias voltage is varied by
the A.V.C. valve acting as second detector,
and thus overloading is prevented. A
separate oscillator (a Lissen H.L.2) is used
and is tuned by a shaped oscillator section
on the gang condenser. Next comes another
variable-mu valve acting as I.F. amplifier
and having its bias voltage controlled
by the second detector. The latter valve,
as mentioned before, is a production of
Messrs. Lissen and is not as yet made by
any other firm. It is a six electrode valve,
having the filament, three grids, and anode
of an ordinary high-frequency pentode,
plus an auxiliary anode which functions
in conjunction with the filament as a diode
rectifier. It is coupled to the Lissen
L.2 driver valve through a resistance-fed
transformer, a volume control resistance
being included between the main anode of
the diode-pentode and the transformer
primary. The driver feeds a pair of
Lissen B.2 valves which together form an
efficient Class B amplifier. To prevent
any L.F. instability a .003 mfd. fixed con-
denser is connected between the anode of
cach valve and earth. No output trans-
former is fitted to the set itself since this
is provided on the Class B speaker supplied.
The tone control takes the form of a small
bakelite cased unit containing a fixed con-
denser and having two connecting tags which
may be attached to alternative terminals
on the loud-speaker to adjust the tone to
the pitch required for individual tastes.

We were rather surprised to find that no
provision had been made for connecting
a gramopbone pick-up and, although the
average constructor would find no difficulty
in adding a switch and terminals for this
purpose, we think that this addition to the
original set would probably have been
appreciated by many of those who will
build it.

Value for Money

The price of the * Skyscraper Seven
kit, including valves, is £8 17s. 6d.; with
valves and table model cabinet it is
£9 15s.; complete with valves, consolette
cabinet and moving-coil speaker it costs
only £11 10s. It will be seen from these
figures that this very wonderful receiver
represents particularly good value for
money, and we can do no more than to
recommend it very strongly to all our
readers who require a powerful, selective,
and entirely modern instrument. Both
electrically and mechanically it is & very
fine job.
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CLASS B

SEVEN TIMES THE VOLUME

YOUR

10

Without ‘“ Glass B ** amplifica-
tion your l||resen! Battery Set is
R

obsolete. Kealising this, we have
produced this marvellous self-
contained Unit, comprising guar-
anteed Peto-Scott “ Class B ”
Moving-Coil Speaker, *“ Class B
Transformer and Output Choke,
B.V.A. “ Class B "’ Valve. Gives
7 times the volume . .. with
mains quality and power. Low

.T. consumption. SIMPLE
TO CONNECT. JUST PLUG IN
tche am‘axing g-WAY Automatic

onnector and get better Radio
NOW. We have made it easy C.0.D.
for you to buy. Carriage
If you have a Speaker worth Paid.
more than 10f- send wus full
particulars for special quotation,

NOW ON
Send your
with 5/~ P.O.
approved,
payments of 5§/-.

Cash or

Speaker

SENSATIONAL OFFER

ALLOWED ON

PRESENT SPEAKER

SEND FOR IT

7 DAYS' TRIAL.

present,
Speaker Carriage Paid
If

balance
payable in 10 monthly
FULL CASH PRICE

less 10/- for your old

“B” Qutput Valve.

Cabinet illustrated. With
fretted back for perfect
bao‘r;n-!;‘u Tone,

ash or f

cor, 69/6
Or 10{- for your present
speaker, 6/- with order
and, if approved, balance
in 10 monthly payments

Without a Speaker
in Part Exchange
SEND ONLY

5/-

If approved, balance
payable in 11 monthly
payments of 5/8. Car-
riage Paid to your door.

of 6f-,
Without Speaker in part
exchange, 6/- with order
and, if approved, balance
in 11 monthly payments
o] 6/6.

Already Mounted on acoustic Baffle Board, as
illustrated, and complete with B.V.A. Class

If desired. the Pilot "Class B'' SPEAKER AMPLI.
FIER is supplied in ttehandmmc polished Walnut

SPEAKER
AMPLIFIER

NEW LISSEN SKYSCRAPER FOUR ALL-
WAVE CHASSIS MODEL, in Sealed Carton.
Cash or C.0.D. Carriage Paid, £5/12/6.
Balance in 11 monthly payments of 10/3.
NEW LISSEN SKYSCRAPER FOUR ALL-
WAVE CONSOLETTE CABINET MODEL
in Sealed Carton. Cash or C.0.D, Carriage
Paid, £8/2'6.
Balance in 11 monthly 5ayments of 15/-.
NEW LISSEN T7-VALVE SUPER-HET
CHASSIS MODEL, in Sealed Carton. Cash
or C.O.D. Carriage Paid, £8/17/6.-
Balance in 11 monthly payments of 16/6.
NEW LISSEN 7-VALVE SUPER-HET CON- With
SOLETTE MODEL, in Sealed Carton, Cash 21
or C.O.D. Carriage Paid, £11/10/0. b
Balance in 11 monthly payments of 21/-. 'order
TELSEN CLASS B 4 CHASSIS KIT, in Sealed With
Carton, less Valves, Cabinet and Speaker. 1
Cash or C.0.D. Carriage Paid, £3 11;0. o
Balance in #1 monthly payments of T/-, order
TELSEN CLASS B 4 CONSOLETTE KIT, With
including Telsen Class B Moving-coil Speaker 10 /9
and Consolette Cabinet, less Valves. Cash
or C.O.D. Carriage Paid, £5/17/8. order
Balance in 11 monthly payments of 10/9.
NEW COSSOR, MODEL 341, S.G., Detector With
and Pertode, and Balanced Armature 'I'I /9
Speaker, complete with Cabinet, Cash or

d Carriage Paid, £6/7/6. order
Balance in 11 monthly payments of 11/9.

New @imes Sales Co

With
10/3
order

With

15/-
order
With

15/

order

Dear Sirs:

(b) Ienclose Cash/Deposit.......oveivaeerereries

EVERYTHINGRADIO ON EASY TERMS |

|® STRICT PRIVACY GUARANTEED—WE DEAL WITH YOU DIRECT o

NEW BLUE SPOT 99P.M. PERMANENT
MAGNET MOVING-COIL SPEAKER. Com-
plete with tapped input transformer. Cash
or C.O.D. Carriage Paid, £2/19/6.
Balance in 10 monthly payments of 6/-.
NEW BLUE SPOT PERMANENT MAGNET
NMOVING-COIL SPEAKER 29 P.M. With
input transformer, Cash or C.0.D. Carriage
Paid, £1/12/6.
Balance in 6 monthly payments of 5/-.
NEW FERRANTI CLASS “B '’ SUPER-
POWER CONVERTER. Instantly converts
rour set to Class *“ B.” Complete with
alves. Ready assembled. Cash or C.0.D.
Carriage Paid,” £3/3/0.
Balance in 11 monthly payments of 5/9.
NEW W.B. TYPE P.M.4A, MICROLODE
PERMANENT MAGNET MOVING-COIL

SPEAKER, switch-controlled multi-ratio
input transformer. Cashor C.0.D, Carriage
Paid, £2/2/0.

Balance in 7 monthly payments of 5/9.
NEW LISSEN P.M. MOVING-COIL SPEAKER
with input transformer, Cash or C.O.D.
Carriage Paid, £1/5/0,

Balance in 4 montbly payments of §/6.
ATLAS C.A.25, for Mains, Class B and
Q.P.P. four tappings; 6080, 50/00, 120,
150, .26 m.a.

Cash or C.O.D. Carriage Paid, £2/19/6.
Balance in 10 monthly payments of 6/-.

value over 10/~ sent, all 0.0.D. charges paid.

X To the NEW TIMES SALES €O. 56, LUDGATE HILL, LONDON, E.C.4.

(a)\Pleasesend me........c.ooiiiinieiennnnnarannononnins R I T 6 =000 0 07 50 o oo 0 ¢ o

ADDRESS . . e it e e e e s e s e e o000 Pr.W. 21/10/33

2000 H 0 4 S - SR NS SN SER S SN SN SN END N SN SN AXT SN SN MEN WOR SO 2 GHS U ERN

Mi C { ies, Kits, and Parts, Kits sop-
plied CASH, 0.0.D., or H.P, on ounr own private system of Easy
Payments, Auy item advertised in this jonrnal seat C.0.D. Ii

Phone : CITY 5516.

Sene,

With
-

order
| With

5.

order

With
5/9

ordeg

With
5/9
order
With
5/6
order
With

6/-

order
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==COMPLETING THE-- =

LUXUS A.C. SUPERHET

Details Regarding the Construction of the Mains Unit, and Operation
of Our Latest Luxury Super-heterodyne Receiver

‘ ~=By W. J. DELANEY—-

HOSE readers who endeavoured to | be fitted to the baffle and the field winding
complete the construction of this | joined to the two terminals on the electro-
receiver from the theoretical circuit | lytic condenser brackets. It does not

will no doubt have met a rather difficult | matter which way round the field is con-

ina:an-uasuﬁuan

point. This concerns the method of ' nected. That is to say, there is no positive
mounting the two electrolytic con-

marked O on the transformer on the
speaker chassis, whilst the remaining ter-
minal on the condenser is connected to the
terminal marked 75, as well as to the
positive poles of the two electrolytics.
Connection to the speaker is made by means
of a flexible lead joined to the anode ter-
minal of the pentode valve, and this should
be passed through a hole in the receiver
chassis, and cut off just long enough to
reach the speaker transformer. When the
wiring is quite complete the two chassis
should be stood side by side and the set
tested before putting it into the cabinet.
Comnect a length of flex to the) Bulgin
mains phig and plug this into the nearest

3 mains socket. Plug in the

densers. It will be seen from the special b5.pin  plug to the
theoretical circuit that the field e Holdar Yondilie, moark fob
winding is joined ketween the nega- the receiver chassis, . and in-
tive poles of these co 1densers, and sert the valves in the respec-
not, as is customary, between the ormrd]  tive sockets. These are marked
positive poles. This has certain Field on the wiring diagram given last
advantages ind this particular (Cornection: = Eoal
e e, Wy There should not be the slight-
to carry out a little unusual spearer ol L7377 758 2 est hum or trace of instability
method of mounting. = ] % when the receiver is switched
ing Electrolytics 7,,"‘- _e ! ," 7% on, and the locql stations should
oy A, Seoitaly Rececver, : (P25 ¥ be heard at quite good strength
T“’O.%‘li?s e thmt’e e e L ° = § without any adjustment of the
e e et TR st : & MFe LF. transformers or the trim-
aluminiam or brass, and a Horater 2] iy e Cation o AL
terminal mounted on the side, as i A TR e e car;g.uslt_
shown in the small sketch, Fig. 1. [e E o s o}l ’I‘ g R e “?ak statigﬁ at] i
In addition, two squares of‘ stout .. - ﬂ S, B otton o ths b disl ebouid
cardboard should be cut, slightly 230, P 24 e~ i B il s B e
1 than the foot of the Sfo Z | 5 4 = | i 4 ’ p :
Arger ELT ’ i¥ control turned until the station
ke 2 v . 1
brackets. Asa i}_;lrthell'1 safeguard . o’ . v Aololer B i praciionlyi imadible
—in view of the fact that it may 2 - 2 PR
Bt s i LR R il sk, o
;2?11:)1;1 ag;ostshethemalil:i -vl(z)ni:g—e aF Zansiormer 2-%% with the markings on the tun-
when the positions of the two . i asor upt [ ing scale, and the trimmer
‘brackets have been marked on Sy ,@’?Z’ (Y Ige,arest the panel adjusted to
the chassis from the illustration, 3%ov $4s. % N ring the tuning point to the
Fig. 2, the metal coating should | A l-o gﬁ;‘ec}l dlei)lee Iea[ihng. th“ hen
geilscpaﬁ)edf m;'ayl"tm_th a‘tpe_s tligt; v mm b= o(° \96 ma,injnga : trimgnersOnsehoul(i3 ll::
risk of short circuits i gy . I
dbvisted. N Y . ad]ust_;ed for maximum response,
. ‘) any improvement in signal
o == 4 K o
Mounting the Speaker ” ¥ /'./ f;;;g{{ww strength being compensated for
To mount the speaker in posi- s 3 by reducing the volume control.
tion before assembling the two Balsecuring Seapte gldshou}}d ng)et be difficult to
its in the cabinet, a small = the best settings, the
gﬁ?ﬂi silrzmld%e c?Jtl}lrot’n ordina?'y N o Naraptor correct position, of coursga’, being
thin plywood, and this should be [l A ,a’,’f,‘;’ J that where a reduction in
screwed to the front of the mains il N . fgzt:lslg:ll‘le r:‘ilﬁf:d vivxllle;t ht',ehe ;Jl;xen(x:-
. . - - 3 T -
unit chossie, with a -hole suf- Fig. 2—Wiring diagram of the Mains Unit. tion.

ficiently large to clear the dia-
phragm, but with room enough for hold-
ing down bolts or screws.

3 Moui\t the val(;'e-holder ]ﬁ)rst, then the tv}»;o
electrolytic condensers. o not omit the e
special locking ring which is included on /AoZe 34 '0ia-
these components, and when the condenser
is fitted to the bracket, lock the nut up as
tight as possible, when the patent ring will
sink slightly into the metal and avoid all
risk of the condenser coming loose at a later
period. Next, mount the mains transl-rl3 v
former, and then commence the wiring o
this unit. The .01 condenser should be I
screwed in the position shown, and a small |
bracket should be made from strip brass or L

and negative end to this winding, and one
lead should be joined to one terminal, and
the other lead joined to the remaining

_ —— 2"_'

aluminium to hold the connecting cable.
Great care should be exercised, when con-
necting this cable, in order to get the correct
pins wired to provide the proper voltages
in the receiver,

Cardboara
Washer
Insulaling
Brackel =

p from Chassis.
Final Details . .

T ke ondlh, 400G zob diizeihel s Fig. 1—Details of the condenser brackets.
the grid and anode pins of the plug. When
the wiring is completed the speaker should

terminal. One side of the fixed condenser
should now be joined to the terminal

THE ALL-WAVE
UNIPEN

(Continued from page 250)

“— <o~ however, things were quite different, and
= - 11/4" a really good “ bag” of stations was soon

obtained. Brook Bound (call sign an-
nounced W3XAL) came in well at 11 degrees
and gave a nice steady signal with prac-
tically no signs of fading. Another Ameri-
can, Schenectady (W3XAD), was also quite
good at a condenser setting slightly above
that of Brook Bound ; Pittsburgh (\WW8XK)
was another good station, coming in at
104 degrees. Zeesen, Rome, and other
Continental stations could be received
without the slichtest difficulty, and were
often as loud as Midland Regional. Practi-
cally all the stations that were received
on ’'phones could be brought up to full
loud-speaker strength by using the set as
an adaptor in conjunction with a standard
Det.-2 L.F. receiver.
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THE PROGRESSIVE EXPERIMENTER
(Continued from page 239)

stouter wire by winding it once round.
Now proceed to put on the next twenty
turns, make a second tapping, wind another
twenty turns, make a third tapping, and
then complete the last ten turns. The
end of the wire should be anchored just
as the beginning was, again leaving Sins.
or so for connecting purposes. In order
to keep the winding more even it is
best to arrange the tapping points on
different ribs, as in the original coil which
you can see in one of the photographs.

The coil is attached to the top surface
of the chassis in a very simple manner
by screwing down a short length of wooden
rod or a cork over which the hollow ebonite
former will fit tightly, Connect the top
end of the winding to the terminal on the
tuning ‘condenser which is in contact with
the fixed vanes, and join the lower end to
the other condenser terminal. The croco-
dile clip on the flexible lead from the pre-set
condenser will be attached to the different
tappings of the coil. -

You are now quite ready for giving the
set a preliminary trial and to commence
your experiments. Fit the nine-volt grid-
bias battery ih the clips attached to the
chassis and put plug “ G.B.+ ” into the
positive socket and pluig “ G.B.—” into
the ““ 4} volt” one. Joimup the two-volt
accuinulator, and then connect the high-
tension  battery. The “H.T.—” plug
should be put into the negative socket ;
then plugs “H.T.4+1” and “HT.4+2”
should be_fitted into the *° 120-volt” and
* 60-volt ”’ sockets respectively.

Connect up the loud-speaker (using the
two black terminals only) and set the
contact arms to positions “ A’ and “E”
respectively, in order to obtain the correct
ratio for the power valve specified.

Attach the “E” wander plug to the
earth lead and that marked “ A" to the
aerial lead-in, and insert these in the
terminal sockets marked ““ ¥ and * Al1.”

The First Experiment—Selectivity

The first experiment can now be tackled.
Fit the crocodile clip on to the first tapping
(thirty turns) on the tuning coil and rotate
the condenser dial until a stationis received.
You will find that the station can be heard
over a fairly wide “ band ” on the condenser,
indicating that selectivity is not good. If
you clip the crocodile on the lead from
the top of the coil selectivity will be still
worse, but by transferring it to the lower
tappings a proportionate sharpening of
tuning will be observed. At the same time
that selectivity is improved there will be
a corresponding reduction in signal strength.
By trial, however, you will be able to find
a setting which gives a good balance
between volume and selectivity.

The next experiment consists of trans-
ferring the aerial lead from socket ¢ Al”
to “ A2,’”s0 bringing into circuit the pre-set
aerial condenser. First connect the croco-
dile clip to the highest tapping, and then
try the effect of varying the capacity of
the pre-set condenser by screwing the
knob up and down. It will be found that
this has a similar effect to altering the
position of the tapping, but in some cases
it will give the necessary increase in
selectivity without quite so much loss in
other directious.

You will find plenty to interest and in-
struct you until néxt week, when I shall

-describe how signal strength can be increased

by the application of reaction, and give con-
structional ‘details for a comuplete tuner.
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CLASS B
DRIVER
TRANSFORMER

Meets the nceds of Class B amplification.
Massive silicon iron core permitting large
primary currents without loss of prim-
ary inductance. Wound extra heavy
gauge high-conductive wire, affording
minimum D.C. resistance. Designed
expressly for BV.M.A. Valves. In hand-
some red bakelite case, with connections
clearly marked

. A
thoroughly reliable
component, Ratios ! ;
BN ol 72 e il

VALVE HOLDERS

These Valve Holders have excg.pliona'lly
low loss moulded bases, the insulating

material between sockets being reduced
to a minimum. Contacts are of phgsphor
bronze, sturdy in design.
Five Pin
Type, 8d.

Seven Pin

Four Pin :
Type, 13

Type, 6d.

Advertisement of Graham Forish, Ltd,
Bromley, Kent.

Does YOUR Reception Suffer
from “Man Made ” Static—

buzzing, clicks and crashes, made by

electric machinery, lifts,  electric

signs, efc.
Write NOW for this Free Booklet

—Describing the Mains Disturbance Suppressor

{won't cure atmospherics), Pick-ups and relative

diagrams ; Radie connections including Ter-

minals, Plugs and Sockets, Mains Connectors, etc.

fuse Data, Circuits and 1.E.E. Regulations, Fuses
and Fuseholders.

Bl BELLING ¢ LEE LTD|

1

I
Please Forwar d Booklet G
J

]

|

Address e DO, o

Everything Wireless supplied on Lowest
erms.

All carriage paid. Price list frce.

FERRANTI CLASS "B
SPEAKER-AMPLIFIER

moving-coil unit with valve.
Cash price £4 4 0 or 8/- with order and
11 monthly payments of 7/8.

See current *“ Radio Times™ (page 159}

NEW BLUE SPOT 99PM UNIT
with transformer.

(The finest permanent magnet unit available),

Cash Price £2 19 6, or 5/- with erder

and 11 monthly payinents of 5,6.

LISSEN SKYSCRAPER 7 VALVE

Super-Het Kit
6 Stage band pass, filter, amplitied
A.V.C. Class B. output, with valves.
Cash Price £8 17 6, or 15/- with order,
and 11 monthly payments of 16/5.

NEW LISSEN ALL WAVE 4 KIT

with valves, Cash Price £5 12 6 or

10/~ with order and 11 monthly
pavments of 10/3.

————
Intesesting descripive icapieis of any of lhe

above free. To avoid delay will cusiomers

kindly send first payment with order.

Estd. 1925 THE *Phone :

National 1977. €

LONDON RADIO SUPPLY
COMPANY
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11,0AT LANE-NOBLE STREET-LONDON.E-C-2
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= ={ReAL BriLLiant CONTROL

FOR EVERY RECEIVER.

This new tone filter unit comprises
capacity ‘and variable resistances
incorporated in one unit. It is de-
signed to more readily “pass” treble
frequencies than bass, and will give
real brilliant tone control, over-
coming shrillness, needle scratch,
hissing, etc. Simply connect across
L.S. terminals as shown, or can be
mounted direct on speaker.

BULGIN CONTROLATONE

TYPE “A” for Triode 5,0

(All Types)
EACH.

Valves

TYPE “B” for Pentode Valves
(All Types)

Send for 80 puge Catalogue
No. 153 N. Enclosz 2d. postage.

TolOUD

SEND FOR 80 PAGE F2
CARAIOCUEMMNIAL

EWAOSE2°POSTAGE f

e, 3

OR TO EARTH.
(OMIT IF METAL C
PANEL IS USED)

A. F. BULGIN & CO. LTD.; ABBEY ROAD, BARKING, ESSEX.

CTlor 580
Cr2

ouTPuUT
VALVE

INPUT

Phone : Grangewood 3266 & 7

London Showreoms : 9, 10, 11, Cursitor S:., Chancery Lane, E.C.4. Telephone : Holborn 2072.

Every component
gives up its secrets
to an EMICOL
Test Meter.

“EMIGCOL" Double

No component can Rgeadia 5 vo]o"fseéer
: R; 0-6v. -160v.

hold anything back feree 007 Bofr
from an EBMICOL - EicoL”sn1TEST
METER (Wates Patent)

Test Meter. In a Range 0Gr. 0-150%

0-30 m.a. Price 8/6.

“EMICOL" 4in-l
TEST METER (Wates
Patent) Range, 0-6v.,
0-15v., 0-150v., 0-30 m.a.

Price 9f6.

Universal
0-0v.,

twinkling you can test
the efficiency of every
part of your set,

“ EMICOL **
Meter. Range

Why waste time and
money looking for
faults when the regular
use of an EMICOL
Test Meter will enable

you to prevent them?

0-150v., 0-30 m.a., 0,2000
ohms.  Price 12/6.

Werite for free descrip-
tive literature giving,
full details of the range
of EMICOL Testing
Meters.

BRITISH MADE

Manutactured solely by :—

Electrical Measuring Instruments Co., Ltd.,
55, Cardington Street, LONDON, N.L

FIT THIS
ELECTRIC
CLOCK

70 YOUR SET?
NO MAINS NEEDED !
KEEPS CORRECT TIME|
NO WINDING?

Works oft small battery lasting 12 months, or ean

be plugged Into G.B. battery without affeoting recep-
bion‘.’ Uses practically no current. Fita into hofe
3iin. dia. In apny panel up to iin. thick, Easy to

fix—no screws required. Only
éln. from front of panel to back
of case. Swlss movement, Hands
set from front. Nickel - plated
bezel.  Useful additlon to any

set.
RIVERSIDE MFG. Oo., Ltd.,

Dept. 21, Crisp Road, COMPLETE WITH BATTERY
Hammersmith, W.6, [ ——— ]
Telephone : Riverside 6392. POSTAGE 6D

-

The
for the 5

« NModern Set’

| seno o FOYLES
FOR BOOKS'!

New and gecond-hand books nu Wircless and all other
sabjects. Qver two miliion in stock. Catal
fres on mentionink vour interests.
113-125, CHARING CROSS RD., LONDON, W.C.2
Teierhone : Gerrard 5660 (7 lines),

ACCUMULATOR CHARGERS.

180.

4 amp., 2.6 volts, in ventilated metal case, with mains

10/6.

flex (Westinghouse Rectifiers), 1 amp., 21/-. Carriage
6d. extra. 7 days’ trial. Quaranteed one year,
P. ARDEN AGENCY, WOLLASTON,
WELLINGBOROUGH.
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BEGINNER’S SUPPLEMENT
(Continued from page 262)

seen, very feeble and are therefore very
often amplified by one or more valves be-
fore being rectified. These first valves are
called high-frequency (H.F.) valves, and
their business is to produce currents similar
in every respect to those in the aerial
circuit, but much stronger; the extra
energy comes from the batteries or the
maing which supply them with current.
The next process, namely rectification, is
carried out by the detector valve. This
valve also amplifies to some extent, but its
chief function is to convert the high-
frequency currents, which, as we have seen,
are currents which move quickly in first
one direction and then the other, into
a current which moves only in one direction,
but at the same time preserving the varia-
tions in strength which are due to the
speech or music ¢ carried ” by the waves.
This is admittedly a little difficult to grasp,
but you should remember that the waves
given out by the transmitter fluctuate in
strength according to every fluctuation in
the current from the microphone. Accord-
ingly when these waves strike our aerial
and set up high-frequency currents in the
aerial circuit, these currents, besides moving
rapidly to and fro, due to each rise and fall
of the waves, also vary in intensity in the
safne way as the waves themselves vary in
intensity due to the fluctuating microphone
current at the other end. It is these varia-
tions due to the speech, etc., which we wish
to retain in the current to be passed to the
loud-speaker.

It is no use passing high-frequency
currents directly through the loud-speaker,
because they move too quickly.

What the detector valve does is to cut
out the current in one direction. The
remaining impulses in the opposite direction
still vary in intensity according to the
speech and are then amplified by another
valve or two and fed to the speaker. This
latter does exactly the opposite thing to
the microphone. It converts electrical
impulses back into sound waves. The cone
of the speaker vibrates in and out and so
sets the air vibrating as well.

THE SUPERHET
(Continued from page 240)

tracking of the section of the wvariable
condenser which tunes the oscillator coil.
It may not be apparent at first sight, but a
little thought will reveal the fact that this
tuned circuit will not have the same
variation (when tuning through the broad-
cast band) as the aerial circuit, or the first
detector input circuit. For instance, the
normal or medium broadecast band is from
1,600 to 500 ke/s (200 to 600 metres). Our
oscillator circuit will have to cover, there-
fore, from 1,610 to 610 ke/s. The ratio of
our signal-tuning circuit is 3 to 1 (1,500
over 500), whilst the oscillator ratio is 2.65
to 1 (1,610 over 610). In order, therefore,
that a ganged condenser may be used to
tune both oscillator and input circuits it is
necessary to ‘“‘pad” the oscillator cir-
cuit in order to bring it up to the
same ratio as the other circuits. Hence, a
small condenser will be used to artificially
load the oscillator inductance, and as this
pads the circuit it is known as a padding
condenser. Alternatively, instead of em-
ploying this arrangement we may cut the
vanes of the oscillator tuning condenser so
that they give the same effect, and this ig
the method used in the Premier Superhet
described in PracrrcaL WiRELESS No. 52.
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RESISTANCE MEASUREMENT

An Article Dealing with the Method Used, and the Construction of

a Simple Bridge.

ESISTANCES are used in any radio
set, and are not infrequently the
cause of breakdowns. Yet how

many people would be able to test a
resistance in the case of a breakdown ?
The first test to be applied would probably
be with a pair of ’phones and small battery,
which shows if there is a definite disconnec-
tion inside the component concerned. But
the simple test with the 'phones will not
show if a resistance has changed from 10 to

o o
I
Il

Fig. 1.—The circuit arrangement of
a standard bridge.

1,000 ohms or from 1,000 to 10 ohms.
Such a change might easily take place, due
to a break in the winding and then partial
conduction across a poorly-insulated part
of the winding, or due to the insulation
of the winding breaking down. A break-
down in such a position as the bias resistance
in a mains set might lead to a ruined valve
and distorted output. We must have,
therefore, a more accurate method of finding
the value of a resistance.

The next alternative to the continuity
test seems to be the use of a battery and
ammeter, with an application of Ohm’s
law. Most readers will know that this law
gives the relation between the current,
voltage, and resistance in a circuit as

By G. L. GRISDALE

Suppose that a 50-m.a. meter is availa-
ble, and it is required to test a 10,000 ohm
resistance which is suspected of being
faulty. The current will be most convenient
if it is about 20 milliamps, in order to bring
it to the middle of the meter scale.
Reducing. this to amperes by dividing by
1,000, we find it to be 0.02 ampere. The
voltage can now be found by applying
Ohm’s law, voltage being equal to current
times resistance, or 0.02 X 10,000 volts—
200 volts. So that in order to test the
resistance with the apparatus at our
disposal, a 200-volt battery is also necessary.
This is an article rarely to be found in an
amateur’s junk box, so that the method
of using the milliammeter for finding the
resistance becomes very inconvenient.
There is also the danger that should the
resistance be lower than was at first
supposed, the current will be large and will
do considerable damage to the meter.
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usually of 22 or 24 gauge manganine wire
which may be obtained from any scientific
instrument makers. The wire is stretched
over a scale which is divided into 100
divisions and 1,000 sub-divisions, a metre
rule of the usual wooden type being
suitable. Now the values of the resistances
R3 and R4 are proportional to the lengths
of wire ACand BCin each case. So that the
ratio R3/R4 is equal to the ratio of the
lengths AC/BC. The lengths are easily
measured on the rule. But according to
the law for balance, R1/R2 is equal to
R3/R4, which in turn is equal to the ratio
of the lengths. So if Rl is known the
f“m]ufi of the unknown resistance is easily
ound.

Constructing a Simple Bridge
So much for the theory. Now let us
congider the construction and range of a

Ro.

The Bridge Method

There is, fortunately, a very good
method of comparing resistances
by the bridge method, which is

=,

Rs. !

c B.

used in most laboratories and is
very accurate. The circuit of the
bridge is shown in Fig. 1. If the
values of the four resistances in the
circuit are in a certain ratio, there
will be no difference of voltage between
the ends of the galvanometer. When
this is so the bridge is said to be balanced
and it is easy to deduce, simply using Ohm’s
law, that balance is obtained when

Rl _R3

R2 R4

From this, if we know three resistances,
we can calculate the fourth. It may at
first be thought that the bridge would
have no application for the radioc man
since three resistances must be used, of
which the values must accurately be known,

and one of these must be variable, in order |

to obtain balance. Fortunately, however,
there is quite a simple way out of the

difficulty in which only one known
flesistance is necessary. This is how it is
one.

The resistances R3 and R4 are replaced
by a wire AB (Fig. 2) which has a sliding
contact running over it at C. The wire

|}|I

Fig, 2.—The two arms, R3 and R4, of Fig. 1 replaced
by a fixed wire and adjustable contact point.

simple bridge. The main detail is the slide
wire which comprises the two lower resist-
ance arms of the bridge. It must .be
absolutely uniform, otherwise the resistance
will not be proportional to the length in
the circuit. Furthermore, it must be
exactly the correct length. Fig. 3 shows
the simple construction employed, the
whole apparatus being mounted on =a
piece of wood about 3ft. 9in. long and 6in.
wide. The metre rule is screwed down
on to the wood, and at each end of the
rule, and touching it, is a flat strip of copper,
which is screwed down to the baseboard.
Two terminals are fitted to the copper
strip as shown, and another similar strip
on which therc are three terminals is
mounted at the back of the baseboard.
The important point in the whole con-
struction is the fixing of the slide wire,
which must be s0 soldered that it is exactly
the metre in length to the point where the
solder commences. This is because the
resistance of the solder and the copper
strip is negligible compared to that of even
a small portion of
the slide wire, So a
good blob of solder

should be put on at

the edge of the end

Current —. Voltage AB is of as high a resistance as is consistent
Resistance . with good mechanical strength and is
gdmlll]St b(le1 remiem- A 8
bered that the values SUDE WIRE ] .
of current, voltage, Q L MET E\RULE ﬁ/o
and resistance are = __ = —s '
given in amperes, LS. 0 TS Ssee. ===
volts, and ohms, and e =< -
all the quantities (= WOODEN  BASEBOARD
must be reduced to
these units. This
will be quite simple R G M
if it is remembered ] 2
that milli stands for L 7@—74' .
one thousandth, /—-———-————"’/ / //@
micro for one g I ——
D

of the rule. The
sliding contact is a
small piece of copper
strip, screwed to a
piece of wood as a
handle. It must be

pressed firmly on the
slide wire. The bat-
tery is connected to

millionth, and mega

the terminals B, the

for one million. One
milliamp is one

=

resistances R1 and

thousandth of an
amp, one megohm is
one million ohms,
and so on.

\
METRE RULE

Fig. 3.—The lay-out of the adjustable arm, shown in plan and elevation.

values are computed may be seen.

R2 to the terminals
so marked, and the
galvanometer be-
tween G and the
sliding contact.

The rule by which
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TURING the past few weeks conditions
D of the ether have so improved that
it has again been a pleasure to bring
the short-wave receiver into operation.
* As most nations are now realizing the value
of channels below 50 m., much develop-
ment has taken place on these lines,-and
almost every week new transmitters are
launched on the ether. The logging of
broadcasts from distant stations on these
lower wavelengths is by no means a matter

of much difficulty ; not only have circuits |

been improved, but—a more helpful
factor—the stations themselves are working
at higher power, and in many instances
with a very modest Teceiver signals can be
heard at good loud-speaker volume. (As
a general policy, however, the actual search
is better made on headphones.)

;- With the return of winter time many
stations are establishing new schedules of
transmissions ; in addition, the policy ‘of
using two or three alternate channels,
according to the time of day or nmight, is
also retained. It is essential, therefore,
that the short-wave fan should make a
note of the alterations in times—and in

many cases, wavelengths—otherwise dis-

appointment will inevitably arise.

The European Zone

Starting with Europe, it is useless at
present -to search for Vienna (UOR2), as
thi¢ station is temporarily closed with a
view to a complete overhaul; much the
same may be said of Poznan (SR1) which,
however. may start again during the next
fortnight or so.

On the other hand, we may add to our
log of European short-wave transmitters a
new station—probably at Jelsy—which
now re-broadcasts the Oslo (Norway)
programmes nightly. Its wavelength has
not yet been definitely fixed as the most
favourable channel is being sought, but
tests are now carried out on and around
426 m. The station will eventually be
used for the relay of the Oslo wireless
entertainments to the Vadso 10kW. broad-
caster. at present under construction, and
for any other northerly transmitter in
Norway which cannot receive the pro-
grammes by the existing landlines.

OXY, Skamlebaeck (Denmark) which
has been trying out more comfortable
positions in the ether than its old wave-
length, is now well heard on 49.26 m.
(6,090 kefs); it acts as the short-wave
relay of Copenhagen. - Also note that
GSG, Daventry Empire, having saffered
from interference, has altered its frequency

L)
ort
Section

Notes on the Most Important Broadcasts Below 50 metres

By E. THURWAY

to 17,790 ke/s (16.86 m.), and in this way
leaves the 16.88 m. wavelength free for
PHI (Eindhoven), the new Dutch station
mainly used for the broadcast to the
Netherlands East Indies. (This station,
however, will also use 25.57 m. for its
transmissions at a later date.) The times
of transmission are from G.M.T. 13.00—
15.00 (Mondays, Tuesdays, and Fridays)
with an extension until 15.30 on Saturday
and Sunday. The announcements are made
in six different languages.

Transatlantic Broadcasts

Of the transatlantic broadcasts, one of
the most frequently reported has been
YV1BC, Caracas, which on 49.08 m.
(6,112 ke/fs) has been working on weekdays
between G.M.T. 16.00—18.30, 22.45—
03.30, and on Sundays between 19.30—
03.30. The interval signal is easily recog-
nized ; it consists of four chimes on a gong
every fifteen minutes, and usually precedes
the call. If you can prove reception of
a broadcast by giving details of some
items heard, and write to YV1BC, Radio
Broadcasting, Caracas, Venezuela, you may
be rewarded, as confirmation, with a booklet
in Spanish and English, illustrated with
maps and photographs.

Another station for which it is well
worth trying is XETE, Mexico City, on
31.25 m. (9,600 ke/s). Between midnight
and 5 a.m.,, G.M.T.,, would be the best
period to institute a search. Some of the
North American transmitters have altered
their schedules; the latest information
received is given hereunder.

VE9GW, Bowmanville (Ontario), relay-
ing CKCW, Toronto, on 49.22 m. (609 kc/s),
works between G.M.T. 13.00—17.00 (Mon-
days and Tuesdays) ; 21.00—01.00 (Thurs-
days and Fridays); 21.00—05.00 (Satur-
days) and 16.00—02.00 (Sundays). Accord-
ing to an official report broadcasts hitherto
carried out on 25.42 m. have been dis-
continued. VE9HX, of the Maritime
Broadcasting Company, Halifax (Nova
Scotia), which takes the CHNS programmes
from that centre on 49.10 m. (6,110 ke/s),
may often be picked up between G.M.T.
22.00—03.00. Here again, a gong signal
is used ; there are four notes every half-
hour, preceding the call and announce-
ments. VE9JR, Winnipeg (Canada) on
25.6 m. (11,715 kec/s) appears to work in
spasms between G.M.T. 14.30 and 03.00
daily. Strokes on a gong are also used as
an interval signal, and the station opens its
broadcasts by playing a gramophone
record, O Canada.

In respect to stations in the United
States, the following changes should be
noted : WOIXF, Chicago, short-wave relay
of WENR, of the N.B.C. network on 49.18 m.

(6,100 kefs) does not broadcast on Satur-
days. On Sundays it operates from G.M.T.
20.30—23.00 and from 01.00—05.00; on
other weekdays from G.M.T. 01.30—05.00.

WI1XAL, Boston, as a relay of WEEI
of that city, is now on the air on 25.45 m.
(11,790 ke/s), on weekdays between G.M.T.
02.00—03.00 ; from 23.00 to midnight
(Saturdays) and on Sundays from G.M.T.
17.30—19.30, and again between 00.30—
02.30.

Finally, returning homewards, it is well
to bear in mind that at present the Moscow
broadcasts are carried out by two separate
stations on the lower channels, namely,
on 50 m., for programmes transmitted by
the new 500 kW. Moscow (RCZ) giant,
and on 45.38 m. as relay of the Trades
Uniong’ studio (RCY) working on 1,304 m.,
or, alternatively, ROZ, 1,000 m. and
424.3 m. On most evenings they are twa
distinct programmes.

¥ = %
i PRACTICAL SHORT-
WAVE NOTES :
T B el

OMETIMES when a new short-wave
receiver is put on test for the first
time it is found that thc receiver

does not possess the prescribed wave-range,
zero on the dial tuning the receiver to a
wavelength far above that of the intended
minimum, A receiver may behave itself
in this manner according to either one of
two - defects—in the first, the minimum
wavelength is not low enough, but the
maximum is correct, and the second in
which the whole wave-range from zero to
180 degrees on the dial is either lower
or higher than the intended original.
Unfortunately, there are no coil standards
in common use for short-wave tuning, and
beyond the figures published by manu-
facturers for use with their own coils and a
given capacity, we are more or less in the
dark when it comes to a question of esti-
mating the wave-range of a short-wave coil.
However, by the use of a test oscillator
of the type described in the first of these
notes, the amateur will have a home-made
standard by which to judge other coils.

The performance of a receiver can be

vastly affected by the use of metal shielding,
and can be completely marred by the mis-
use of it.” If a metal chassis construction
is used, special steps must be taken to
ensure that the tuning coils themselves
do not come too near the panel. If plug-in
coils are used, some provision must be
made to mount the coils at a distance

(Continned on opposite page)
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SHORT WAVE SECTION

(Continued from previous page)
from the chassis. To achieve this, the best

plan is to use a piece of inch-thick wood,

measuring about 2ins. by 2ins., mounting
this on top of the chassis plate, and on top
of the wood mounting an ordinary base-
board valve socket, if coils requiring this
type of socket are used or, of course, using
a larger piece of wood and coil socket if
other types of coils are employed. The
bottom end of the tuning inductance will
now be some small distance away from the
metal, and there will be practically no
1ll-eifects whereas if the coil was mounted
on a socket mounted directly to the metal,
the tuning range would be aﬁ'ected,
together probably with a loss of oscillation.
If the tuning range is found to be too
high—that is, if both ends of the dial tune
to too high a wavelerigth, the best method
of reducing the wavelength is, of course,
to remove possibly one whole turn from
the tuning coil, which may also require a
little attention bemg given to the reaction
coil as well. If the tuning range is found to
be limited, that is, a correct maximum
figure but too high a minimum, steps will
have to be taken to reduce capacity in some
other part of the circuit. Some variable
condensers do not, unfortunately, have a
low enough minimum, so that if a receiver
i8 being built to a specification it is very
important to see that the correct tuning
condensers are cmployed, otherwise the
effect described above may be experienced.
Also, do not make the mistake of running
any of the wiring in the tuning circuits
too near the metal chassis merely in order
to secure neatness. Extra capacxtles can
be formed in this manner in a number
of places which have a rather disastrous
effect on the efficiency of a short-wave set.
Actually, the chassis system of construc-
non, if employed senslbly is very excellent
for short-wave receivers. We ean, for

instance, make use of chassis-type valve-

-sockets which have considerably lower
losses than some examples of other types,
and the wiring can be kept very short,
with a minimum of actual connecting wires.
Those amateurs who do not object to the
use of solder can take advantage of some of
the very small fixed condensers and
resistances now available with wire ends,
and wire these directly into the cucmt
These will be found particularly advan-
tageous for the grid circuits as the con-
denser and leak in the detector circuit
can be practically wired on to the detector
valve socket itself, thus reducing consider-
ably the length of wire in use.

[FUN .2tk

THlS New Puzzle, a charming
subject in beautiful colours, is

mounted upon 3-ply wood, cut inter-
locking so that when assembled the
Puzzle can be moved about without

®

i ]
risk of the pieccs, of which there '

are nearly 60, becommg dliplamd. =

It can be b led and r

without the corners breaking, burr-
ing, or becoming dog-eared

4

It is the Puzzle of which you will
never tite. You simply must getonel

The PRINCESS ELIZABETH

i: { JIG-SAW puzzie i

On sale af all Newsagents, Stationers and ,

Bookstalls I/- or 1/4 (mcludmf postage ) ’
from George Newnes, ourlx- =
ampton Street, Strand, London. w.C2

" CONDENSER

fhe Condenser supreme for the medern
Receiver, giving precise and simuilanecus
tuning for two civcuits, Accurately
spaced, carefully matched and efficientt iy,
screenzd. Fitted with low-loss lnmmmg
condenser and star-wheel adfustment.’
Each set of fixed vanes attzched to its own'
terminal, moving vanes connected to
terminal on case. Rigidframe. Beautifully
finished in frested atuminium.

THREE - GANGED TWO-GANGED

CONDENSER 19/6 ,
FOUR-GANGED 4 6
CONDENSER 27/6

Advertisement of Graham Farish, Ltd.,
Bromley, Kent.
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1DAYS' FREE APPROVAL!||| PEARL & PEARL

H.T. ELIMINATORS AND
TRICKLE cHARGERS. |/|RADIO BARGAINS
BRITISH THROUGHOUT. 2 YEARS® GUARANTEE.
A.C. models incorporate Westinghouse metal
rectifier and aspecial power supply for illuminating
tuning dials. Trickle charger 15s. 0d. extra.
Catalogue free from actual manufacturers:

> | V-M.C. RADIO COMPANY,

-THIRTY ONLY

* BURGOYNE " Popular 3 Transportable.
Complete with Exide Battery and Accumu-

A.C. lator. B.V.A.Valves, Self-contained Aerial,
15, '5"L3§':'>“<>'fui.g'h.'f§f'"' 30,_ Single Dial Tuning, Balanced Armature
D No Trade Discounts. 1 i

Speaker. Special price -
SPEAKERS AND MOVING COILS REPAIRED | | [to clear stock. £2:19:6

i (g;ue slfm a Specmlltyu5{] } o~

Trangformer: -, all repairs magnetised free. min- 2

aigrsnepairssqnotcd for. 24 Hours Service. Discount SPECIAL—FOR CASH ORDERS ONLY

ok T N, 44, EAST ROAD, xf‘éiz‘{','}fﬁ 9:‘}6!1' The well-known Lincoln Stewart dual range i
MASO =

d > i 4 shielded coils, 200-550 metres, £00- 2 11

FREE BARGAIN BU LLETIN 2,100 metres. List price 6/6.

Thousands of end-of-season lines to cleared at Gift N
Prices. PREE METAL muu.nm TEMPLATE T.C.C. 105 mid. Block Condensers. \Working
FOR POCKET TOOL KIT all post frec from— voltage 250 D.C, Tapped for 8 different 4 1‘
J. H. Taylor & Company, 28, Radio House, -
Macaulay Street, Huddersfield.
< . 8 ONLY! Surplus HM.V. 3 gang .0005 mfd con-

- drum dri Beantifully mad
PEARL & PEARL|||raivradiada ™™ 111
Limited number Daptacon pick-ups and tone-arms,

H.P. OFFER ﬁccns"y designed to prevent wear and 6 11

minate scratch, reduced price

r—-LlSSEN SKYSCRAPER 4. — — &ampus CL"IMSOIH kS(e\uté cl_’e{manreni Maxnet ’
All-wave 4-valve Kit, complete with ONLY ch::'e"“ L::" pr‘;:ea %76 pegiativpur= 16/
Lissen valves, Cashor C.0.D. Carriage 12 6! 2 '

| patd, £/12f6.  HLP., 12,6 down, 12/ K.B. AC. or DC. Pup. _ Sel-contained, simple,
Ibalnnce 12 monthly pnymenti of 9/9 .DOWN | safe, trouble-frcc The K.B. 2-valve all-electric
————————————— — e up :or chellen(Daéxd reliable muns—opera!ed
_ S—— eceiver for AC. or mains.

oumont SHRCRATRR 3 Mo, oway || || 7 . 106 £3:1

with Lissen valves. Cash or C.0.D. 8/6 All Goods sent Cash or C.O.D. Carriage Paid.
| Carriage patd, £4/9/6. H.P., 8/6 down,

Llnlance 12 monthly payments of 7/6. DOWNJ PE ARL & PE ARI
All Lissen ths and Sets can be supplied on the easicst of "
H.P. Terms. Send for full details.

PEARL & PEARL, 190, Bishopsgate, E.C.2

190, Bishopsgate, London,  E.C.2
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BARGAINS

{RECONDITIONED)

EASY TERMS

Our stock is continually changing—i? the set yon want
not shown, let us know what you require—we may
ave it, Write (enclosing 14d. stamp for reply), or cail.
he following guaranteed sets are offered subject to being
unsold, Send 10/- deposif to secure your choice.

sets include valves ; batteries extra if requmired.

MAINS RECEIVERS

List Price. Gur 2ric
£

L

237 1930 P.W. Everybody’s
3-v. assembled in cabinet
no speaker . .+ 15 0 0 1
A5 1933K.B.Kobra3d-v. .. 917 6. 410

SUITCASE PORTABLES

=
. Ret. No, s. 4. & s.d.
180 1932 Marconi2534-v,A.C. 2111 0 7 7 O
[ 188 1933 Eko2v.DO. .. 910 0 4 4 O
. 0180 1831 Ekco B.S.2 3-v, 1515 0 72 7 0
A6 1931 Ferranti A,C. .. 1180 7 70
208 1931 Umello §-v.with Mains
Unit A.C. 5 b f 12 0 5 5 0
B 1us 199 Lincolnd-v.A.C. .. 1010 0 410 0
. 182 1933 PyeG3-v.AC. .. 1212 0 8 B 0
" 95 1933 Lumophone 3-v,AC. 1414 0 8 8 0
W 11 1933UlraLynx3w.AC. 11M 0 7 7 0
. 202 1933 K.B. Pup 2-v. A.C, 710 0 3 3 0
137/8 1930 Phill’ps 2-v. A.C, with-
. out Speaker .. -3 100 300
177/41 1931 Ekco 3-v, A.C. with
- separate Speaker .. 1717 0 6 6 0
. 5 1931 Selector 4-v. Trans-
portable A.C. .. .. 5715 0 8 8 0
. 200 1833 G.E.C.Gala3v.AC. 1515 0 8 B 0
205 1931 Phillips Radio-player
= v e 15150 770
u RADIOGRAMS
. Ret. No. £s5.d4 £s.d
- 113 1933 Faraday 6-v. Alls
. Wave Superhet _A.C.
(Auto record change) .. 5715 0 35 00
_ 13 1933 Alba 8-v. A.C. .. 1818 0 12120
. 114 1933 E.R.P.3-v.AC. .. 1818 0 121290
133 1932 H.M.V. 12-v, S/het
[ ] (Auto record change) .. 7310 0 350 0
| | BATTERY RECEIVERS
B et 5o £a.d  £s.d
. 228 1032 Pye T.T. 4-v, . 1414 0 810 ©
194 1832 Cossor Silvertone2-v. 4 4 0 115 0
M 171 1931 Umello 5-v, Portable 1010 0 3 8 0
. 205 1933 Lissen' Skyscraper
{nssembled) with cabinet
] ond speaker .. .. 6 5 0 510 0
. 151 1932 S8elector 4-v. §.G.
Portable o . 1217 6 5 0 O
. Al 1932 Cossor $.G.3. . .. 67 6 3 50
A2 1933 Portadyne Transport-
| able .. .. .. 1414 0 810 0
. A3 1931 Osram Music Magnet
4-v, without speaker .. 10 6 417 6
. A4 1933 Osram ‘¢ Thirty-three’
¥, . . ve 0 417 8
. 168 1932 Burgoyne 3-v. . 410 0 215 0
I 115 1930 Kolster-Brandes 3.v.
n0 speaker = .. B 50 112 6
B 15 1550 Red star B-r. no
. speaker 4 .. 6 6 0 112 6
0202 18932 -Kolster-Brandes 2-v,
B built-in speaker .. 4100 210 0
- 229/31 1933 Lissen 3-v. 8kyscraper
(assembled in cabinet)
B with Baker P.M, speaker 7 7 0 §17 6
199 1930 Naydon Scrace 5-v.
. Transportable, built~-in
. speaker . oo 17 6 3 0 0
227 1933 Columbia 3-v, builte
[ ] inspeaker .. .. 919 6 515 0
191 1831 Haleyom Transzport-
B able 3-v. v .. 12120 440
- A7 1933 Telsen 3-v,nospcaker 8 1 0 110 0
235 1931 National §-v, Trans-
- portable - -5 — 210 0
- 225 1932 Radio for the Nillion
- 3-v, assembled chassis - 5 17 6 220
H Rei. xo. £5.4d. £ 5 d
. 141 1932 Rolls Caydon 5-v,
(Almost new, unscratched) 3717 0 715 0
B 27 1933 Universed-v.6.G... 8 8 0 510 0
. 108 1933 Faggins 5-v. o0 50 215 0
| SUNDRIES Our Price
] Rel., No. . £ s d
183  B.T.H. Motor & Pick-up in Oak Playing
E ] desk 3 . - - 310 0
218  Philips D.C, Eliminator . «» 100
n Aflas A.G. 30 Eiiminator  w+ .. 0

«NEW SETS FOR OLD”

Bl ANY SET TAKEN IN PART EXCHANGE.
8 AGAINST'ANY MAKE OF 1934 RECEIVER
k| BALANCE CASH OR EASY TERMS.

ERADlALADDIN L™

46, BREWER STREET, W.1.
Telephone : Gerrard 4055/6,
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BAKER'’S CLASS B CONVERTER
THE illustration below shows the latest type of
Ciass B unit which is manufactured by Baketr’s
Selhurst Radio. This consists of a heavy metal case
finished in a very peat black grained effect, with the
name Baker clearly embosscd on the upper surface.
At one side Is fitted a seven-pin valve-holder, whilst
at tho opposite side is a tone control knob of the
two-position type. The case contains two trans-
formers,” the driver and the outpnt transformer,
and, in addition, some fixed condensers for tone control
purposes. These are connected in the usual way across
the grids of the Class B and on the output side of the
second transformer. The condenser shunting the two
grids is open-circuited by means of the tone-control
switch and thus
enables two
different tones to
be obtained, ac-
cording to the
loud-speaker in
use or the type of
musie being
received. A
multiple cable is
wired into the
circuit and led
out through the
top of the case,
and is fitted at
the end with a
five-pin combined
plug and socket.
This is inserted in
place of the out-
put wvalve of a
receiver, and the
valve plugged into
the fop of the
adaptor, thus
sapplying the
Class B valve
with the various voitages as well as connecting the
driver transformer in circult with the output valve
of the receiver. In practice the device works very
well indeed, the tone being quite pleasing. The tone
control works admirably and cnables quite a good
high-note cut off to be obtained when required. The
volume 1s fully ug to Class B standards, and the
coupling of tho unit to the receiver fs simplicity itself,
The price of the unit is 37s. 6d

SOLON * EMPIRE ' SOLDERING JRON
THE advantages of the electric soldering iron are
too well known to need description, but when
the iron is fitted with a replaceable copper bit it is
still further improved. The iron illustrated is made
by W. T. Heuley’s Telegraph Works, and costs only
10s. The rating of the iron is 70 watts, which means
that it may be used for approximately 156 hours for
the cost of one unit of electricity. The copper bit fits
inside the tubular portion of the iron in such a way
that it is impossible for any excess flux to penetratc
to the clement and so0 cause ‘trouble, yet at the same
time by merely loosening a screw, the bit may be
dropped out and the angle bit which is shown may be
inserted for the purpose of getting into awkward
places, The tron is supplied with six feet of tough
rubber 3-core flex, two of the cores being insulated with
tubber and the third (the earth wire) cotton covercd.
it is thus intended primarily for connection to a three-
point power switeh, but it may be used on an
ordinary lighting circuit by bending back the earth
wire out of the way (and preferably insulating it in

Baker's ** Selhurst ™
Class LB Converter.

some way) and fitting an ordinary lamp-
socket adaptor. The handle is fitted
with a patent bakelite terminal con-
necting box and cord grip whieh keeps
the wire well away from the clement

Ocfober” 2!5?,' 1933

and at the same time ensures that the leads canaot
be inadvertently pulled off, . The iron takes ap-
proximately four minutes to reach the necessary
temperature for soldering purposés, and it is thus a
very satisfactory accessory for the experimenter or
the service man.

BULGIN SPIROHM RESISTANGES
A BATCH of Bulgin Spirohm Resistances have been
recelved for test, and we must say that' we are
very impressed with this particular component. A
neat porcelain former (2in. long by just over 3in. in
diameter) is provided
with a spiral thread,
and round thfs is
wound a resistance
clement consisting of
a heat-resisting core
surrounded by & wind-
ing of bare resistance
+ wire. A threaded
metal rod passes
through the former,
and small holding-
down brackets . are
fitted at cach end,
Connection is made
by means of a ¢lip
fastened round the
ends of the ele-
ment, and a
terminal {s
mounted on the
top of the clips,
with the addition
of a small hole
for soldering
where this method
of connection is
preferred, The
great advantage
of this type of
resistance—apart from the valuable cooling proper-
ties which it possesses—Is the fact that thereslstance
may be varied in quite small steps by sliding the elip
along. For instance, we took one Spirohm which was
rated at 5,000 ohms, and in order to test its adapta-
bility we chose (quite’ at random) a value of 1,400
ohms. Onpe clip was loosened and passed along the
bare wire whilst the instrument was joined to our
resistance bridge, and by setting the arms at 1,400
ohms it was found possible to obtain this value exactly
on the particular spirohm used. This is, of course, a
valuable feature in mains receivers, ete., where an
exact value of resistance is not marketed, or where
it is desired to make certain adjustments in order to
arrive at specific values. The resistance used for our
test was then submitted to a very high current, ape
proximately double that for which it was rated, and
although it certainly rose to a fairly high temperature,
it did not break down, and it was left for some hours,
after which it was found that the value was exactly
the same as before. The prices of the 'resistances
vary, according to the value, from 800 to 5,000 ohms,
costing 3s. 6d.; from 7,500 to 40,000 ohms, costing
3s. 0d., etc. - The dearest, 100,000 ohms, costs only 6s.
Another interestlng item which is manufactured by
Messrs, Bulgin is the bakelite knob, whilch Is obtainable
with various spindle sizes, but all of which are finished
with the same colour and pattern. It is thus possible
to furnish a home-constructed receiver with contrcl
knobs which all match, and so adds to the appearanco
&fl the }Enishcd receiver. _ These knobs cost 41d. and

. eacl

The Solon “Empirc” iron. with one of the spare angle bits.

1'
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RADIO CLUBS
AND SOCIETIES

Clud Reports should not exceed 200 worde in length
and should be recefved First Post each Monday
morning for publication in the following week's issue.

ANGLO-AMERICAN RADIO AND TELEVISION

SOCIETY

This Soeiety has pleasure in announcing the forma-
tion of a department to obtain work for its unemployed
members. There are no charges for this service,
or - for admittance to the society. Programmes
dedicated to the society will shortly be broadeast
regularly from American stations. Christechureh,
New Zealand, is organizing a branch of the society.—
Hon. Prezident, Leslic W. Orton.

SLADE RADIO (AFFILIATED TO THE R.5.G.B.)
Readers of PRACTICAL WIRELESS are cordially Invited
to attend a meeting of the above Society on any
Thursday, at 8 p.m., at thelr headquarters : Parochial
Hall, Broomfield Road, Erdington. The following is
a programme of future cvents :(—
Oct, 26th—'"* Recent developments in receiver
design,’”’ by Mr. A. F. Poynton.
Nov. 2nd—** Gas filled relays.”
»  Jth—Debate, Superhet v. Straight set. Messrs.
A. 8. Freeman and E. G. Jeynes v.
@. T. Peck and A, Taylor.
s  15th—Whist Drive and Dance.
» 16th—'* Modern . radio practice,”” by Mr.
P. W. 8. Valentine, B.I" 1., AM.ILE.E.
»  23rd—Lantern lecture: “ Fromn Nelson's day
to the present,” by Lieut. Commander
Brewster.
s 30th—Annual General Meeting.
Dee. 7th—Annual Dinger.
., 1ith—'* Rotary transformers for radio inelud-
ing car use,”” by Mr. R. H, Woodhall.
, 21st—Members night.
»  28th—Lecture and demonstration “ AV.C.,”’
by Mr. Q. F. Clarke.
Entrance fce, 2. 6J4. Subscription, 8s. per annuni.
Mon, S8ec, 110, Hillaries Road, Gravelly Hill,
Birmingham.

THAMES VALLEY AMATEUR SHORT-WAVE AND

TELEVISION SOGIETY

‘The first meeting of this Soeiety was held at Twicken-
ham on Wednesday, October 4th. = A large sathering
attended including many well-known transmitters,
the host being Mr. Crocker, G2NN. - The chair was
very ably taken by Mr. Buttress, G6MB (Sunbury),
and during the evening discussions on the season’s
programme were given. Mr. R. Sheargold, GRS
(Shepperton), gave an outline of the phases of short-
wave work to be followed during the season; also
an enthusiastic television group was formed. A very
interesting tall, given by Mr. F. J. Wadman, G2GK
(Walton-on-Thames), on * Station Arrangement,”
followed by Statlon Description No. 1, was well
received. Mr, Wilking, G6WN (District Representa-
tive No. 14, R.8.G.B.), spoke on matters concerning
all Radio Societies, and aroused much enthusiasin.
The meeting closed with inspeetion of apparatus
exhibited. Intending members shonld write to:—
‘Hon. Secretary, Mr. R. Sheargold (G6RS), * Glenmore,”’
Manygate Lane, Shepperton, Middx.

GOLDERS GREEN AND HENDON
SCIENTIFIC SOCIETY
On Thursday, November 2nd, at 8,15 p.n1, in the

lecture hall of the Hampstead Public Library (at

the corner of Finchley Road and Arkwright Road,

N.W.3.), a nnique leetire and demonstration is to be

glven, entitled '* Music from the Air,’’ when the new

Valve Electronic Musical instrument will be played

for the tirst time in Hampstead by Mr. Martin Taubman,

accompanied by Mr. Percy Kahn. Mr. H. J. Barton-

Chapple, W.H.3ch.,, B.8c., AM.LE.E., will intro-

duce the subject of the lecture. As the subjeet is

rather unusual in character and quite new to many,
we extend a hearty invitation to readers of PRACTICAL

‘WIRELFSS, to whom seats are free. Plcase let me

know, enclosing a stamped and addressed enveiope,

as soop as possible the number of seats required, as
ur numbers are limited to 150. Ladies are cordially

vited.—H. Ashley Scarlett, Vice-Presideut, 60,

attison Road, London, N.W.2.

THE CROYDON RADIO SOCIETY

The President, H. R. Rivers-Moore, B.Sc., opencd
the new season on Tuesday, Oetober 8rd, with a
Jecture-demonstration, entitled ** My VUitra-modern
Amplifier, and its five loud-speakers. ’The event took
place at St. Peter’s Hall, Ledbury Road, S. Croydon,
with Mr. F. Nightingale presiding. The apparatus
had necessitated two large motor-vans for its transport
to headquarters, as the amplifier alone was contained
in a metal box five feet high and two feet square. The
various components were described as assemibled, and
worthy of note was the power transformer weighi
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OHMITE

RESISTANCES

(1} watt type)

The mest popular and
efficient type of fixed
resistance fer all general
purposes.  Better than

wire wound.” All |,6

values, 50 ohms to
HEAVY DUTY TYPE 2/3

§ megohms.
(3 watt type)

Advertisement of Graham Farish, Ltd.
Bromley, Kent.

HO

SETS & SET

ECONOMY

This is a particularly interesting article for all amateur
movie makers, containing numerous behind-the-scenes

pictures and much valuable information.
tions can be studied with great profit by every
..................................... s s T Other Contents St

THE ART

SIMPLE HOME-
MADE TALKIES

HOW REVERSAL
FILM IS
PROCESSED

THE OCTOBER

MICKEY MOUSE

.......................... ..ENLARGED ISSUE.

0Vi

The illustra-

beginner.

OF
SPLICING

FOR HOME :
PROJECTORS ;

AND HOME TALKIES F ¢

half a hundredweight, and providing a mere 2,000
volts for the output valves. Also noticeable was the
huge output transformer for the five *“ Lion ™ speakers
of a speeial type. In much detail was it explained how
two stages of Paraphase Amplification had heen used
without transformer coupling.—Hon. Sccretary, E. I..
Cumbers, Mayeourt, 14, Campden Road, 8. Croydon.

arasreascaresaraesanins

TURNS BEGINNERS INTO EXPERTS

Obtainable at all Newsagents, Bookstalls and Dealers, or post free 7id.

rates: Indand and Abroad 7/C per annum,

Lid., 8-11, Southampton Street, Strand, London, W.C
2

Canada, 7/- per annuym) 2'from Qeo. Newnes,

(Subscription

Geo. Newnes, Lid,
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MAINS
TRANSFORMER

Specified for the
“LUXUS A.C. SUPER FOUR"”

When Quality is the first consideration in_
a Mains Set specification . . . you may be
sure that a Heayberd Transformer will be
chosen. The designer of the *‘Luxus
A.C. Super Four” wanted to offer con-
structors a really first-class receiver and,
as the Mains Transformer is the heart of an
A.C. set, Heayberd was naturally specified.
The selected model is entirely shrouded by
sturdy metal end-plates, effectively shield-
ing the windings, and is fitted with insulated
plug-in terminals to complete a thoroughly
safe. job. Every mode] is severely tested
and Guaranteed for 12 months.
HEAYBERD TYPE 804 TRANSFORMER
Secondary Outputs 350--350v, 80 ma. H.T.
L.T. 2+ 2v,. 2.5 amps, and 2+2 v.4 amps. A.C.
Pnce . 37/6

I enclose 3d.
36 p. Handbook, *
¥ pa:ked with hmls, diagrams an

M. .

stamps Please send, by return,
* Mains Power for your Radio "’—
detarls.

MONARCH OF THE MAINS.

10, FINSBURY STREET, LONDON, E.C.2

One minute from Moorgate Und. Stn.

T I——
BOH’T BUY THAT DRY BATTERY

Invest some of the momey you are
continually spending on Dry Batteries in a
Stnndard Leclarche Type of Battery last-
ing for years. Your runmning costs are
halved and quality is improved beyond
comparison, so why hesltn!e in becoming
a Standard Battery user ?

Battery of 120 volts and comprising 80 No. 3
Cells, 12,500 milliamps. Price' complete, £2,
Carringe puid.  Send for interesting pnrii:lllars.
L=l ALIL SPARES FOR STANDARD
BATTERIES SUPPLIED.

THE WET H.T.BATTERY CO.,26 Lisle St.,

London. W.C.2. 'Phone: Gerrard 6121
Famons Makers— ] Radic-
S A L E . Clg;am’l

£8. 8-0 reduced to £5 19-6

£6+ 0- 5 » £2-18-6

£1-15-0 . = £l- 5-0
Carh or Deferred.

7 DAYS’ FREE TRIAL
Quite New—a3 suppiled to B.B.C.
Real bargaina! LIST FREE.

PICKETTS Piano-Tone

Cabinets,
(P.R.), Alhinn Road, Bexleyheath,
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ICAI. meps FROM
PaacT L LETTE

The Editor does not necessarxly agree with opinions expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily
for publication.)

Accumulator Charging Arrangement
‘SiR,—About two months ago 1 pointed
out that I had found plug and socket
working preferable to switch gear. It
is this pomt that has again aroused my
interest. I have taken a part of the
diagram by A. Bingham, Liverpool, in
No. 53, page 28, to make clear this pre-
ference. You will admit, T am sure, it is by
a strange coincidence that this is the very
circuit I abandoned, and sent in the plug
and socket arrangement for preference.
A glanee at Fig. 1 shows that the accumula-

TRICKLE
CHARGER

Fiss. 1. & 2— Dzazrams accompanying
. Cole's letter.

SET TRICKLE.

CHARGER.

. 5
[ce® 560 006)

Fig. 2.

tor on charge is absolutely separated from
the set, but it is a matter of a moment to
change over plugs when required. There
is no risk of hum as in the arrangement
with the D.P. double-throw switch which
necessitated one lead from trickle charger
going straight to L.T. terminal on the set.
Having eight contact points in the case of
the two plugs and sockets, against six in the
case of the switch, enables one to com-
pletely separate the circuits besides being
instantly detachable.

The commercial type of spade terminals
are dispensed with at 'the accumulators,
and ones made from sheet lead with flex
leads attached with a blob of solder are
used. These are smeared with vaseline
to eliminate corrosion trouble. 1 have
had this arrangement working for months,
and have not once run out of L.T. since its
installation.

Before the arrangement mentioned was
in use we were on one occasion treated to a
* silent night,” owing to the failure of two
accumulators. The hook-up, shown in
Fig. 2, saved the situation. The two
accumulators werc connected in series, and
the trickle charger tapping raised to 4 volts
and connected across two accumulators.
Two volts only were tapped off to the set,
and the programme which had begun came
in as usual. Therc was a slight bhum
between items, and for this reason it was
not used as a permanent arrangement.
It was, however, continued isuccessfully for
the whole evening.—F. C. CoLk.
Harlesden)

Facilities for Binding Vol. II
Sir,—As a reader of your weekly from

“the time of its inception, may I ask whether

the same facilities for binding Vol. IT will
be offered as were given in the case of
Vol. 1.

May I take this opportunity of con-
gratulating you upon keeping the standard
up to the high level at which it was intro-
duced. It is my high opinion of the value
of this periodical which prompts my
inquiries as to binding facilities.—H.
Tnou AS (Stmtford)

[This is being prepared and an announce-
ment will be made sn the near future.—ED.}

CUT THIS OUT EACH WEEK.

DO YOUKNOW?

; —THAT the metallized coating of some mains
valves is joined to one of the pins and not to
the cathode.

—THAT the suppressor grid is connected to
one of the pins in some mains pentodes, and
is not joined to the cathode,

—THAT the normai tuned-anode arrangement
ofters greater amplification than any other torm
of H.F. coupling, but is more difficult to stabilize.
—THAT removal of the earth connection
should result in a reduction of signai strength,
uniess the earth is inefficient.

—THAT signals from a powerful local station
may often be obtained by holding the aerial
terminal instead of joining -up the correct
aerial lead.

—THAT an electrolytic condenser must be
chosen with care regarding the voltage strain
-to which it is subjected.

~—THAT trimming adjusiments in a receiver
on the H.F. side chould be carried out with
a wooden instrument, and not an ordinary fong
metal screwdriver,

—THAT it is possible to hear the American
medium wave stations in England with a single
H.F. stage on favourabdle occasions.

PP, o -

NOTICE.

The Fditor will be pleased to consider articles of a
practical nature suitable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and_should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, évery effort will be
made lo rdurn them if a stamped addressed envelope
is I AU correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,
’G'goc é\'ewnes, Lid., 8-11, Southampton Street, Strand,

Owing to the rapid progress in the design of swireless
apparatus and 10 our cfforts to keep our readers in touch
with the latest developments, we give no warranly thay
apparatus described in our columns is not the subject o-
letieis patent.
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Clearly written and fully illustrated.

NEWNES’

HOME MECHANIC
BOOKS

This series covers a wide field and will
prove of the greatest value to everyorne
: interested in models and how to make
: them; woodwork and other crafts.

An up-to-date handbook dealing with
every type of accumulator, methods of
charging them at home, care and main-
tenance, also explains how to erect a
charging station.

MOTOR CAR UPKEEP AND
OVERHAUL

Information covering the engine, decar-
bonising, valve grinding, the lighting
system, the carburettor, cooling system,
lubrication, springs and shock absorbers,
steering gear, brakes, wheels, axles,
tracing noises, etc., etc.

TOY MAKING FOR AMATEURS

How to make clockwork tovs, model
aeroplanes, model locomotives, model
boats, ingenious toys operated by sand,
wooden models and toys, electrical toys,
steam toys, guns, kaleidoscopes, acrobats,
etc.

TWENTY-FIVE TESTED WIRELESS
CIRCUITS

All the sets described have been designed
to meet modern needs. They range from
simple crystal receivers to a seven-valve
super-heterodyne, and all the sets have
been made and tested before inclusion.

SIMPLE ELECTRICAL APPARATUS
An exceilent little book for those who
wish to make simple and useful electrical
appliances, such as galvanometcrs, clectric
motors, dvnamos and Leyden jars.

MODEL BOAT BUILDING

Contains designs for battleship, speed
boat, paddle steamer and yachts. LExcel-
lent models can be built with the simple
directions dand diagrams given.

THE BOME WOODWORKER

Clear instructions on how to make a large
variety. of articles in wood, together with
many useful hints on wood-working.

MODEL AEROPLANES AND
AIRSHIPS

Contains full descriptions of easy-to-make
models of every description that will fly.

THE BANDYMAN’S ENQUIRE
WITHIN

Hundreds of practical ideas and hints of
value to the man who is clever with his
hands.

25 SIMPLE WORKING MODELS

Ingenious and practical designs for electrie,
stcam and clock-work models.

1
each
Obtainable at all Newsagents and Bookstalls,

or by post x|z each from George Newnes,
Lid:, 8-11, Southampton St., Strand, W.C.2.

SesssCcReUsERETCEARERRUUNPRARRRY

G2, -Newnes. Lid.

L

‘LISTENERS IN’ [

IS YOUR WIRELESS LICENCE
NUMBER IN THIS LIST?

IT MAY BE WORTH
£50

Compare your number
and claim your reward

will be paid to holder
No. AO 775428

will be paid to holders of Licences

Nos. AP 943720 AQ 580168

will be paid to holders of Licences:

Nos. AM 660932 AL 673907

will be paid to holders of Licences:
AP 947035 AM 374553 AP4IST39 AQ92538  AO 884672

j=
£5
£2

£10
£

£2

of Licence

will be paid to holders of Licences :
AH 648592 AL 703229 AM 053711 AN 862060 AO 055246 AP 052085 AQ 215743
A) 943206 AL 534221 AN 314587 AN 462483 AO 368012 AP 941200 AQ 308047
Ad T7€6656 AM 544816 AN 061397 AO 192337 AP 379527 AP 8727% AQ 466182
AL 442076 AM 127375 AN 163000 A0 255653 AP 213695 AQ 932768 AQ 0©0%21%
AL 291646 AM 600892 AN 92479 AO 964820 AP 782089 AQ 681457
£ will be paid to holders of Licences:
AH 936274 AK 8795t AM 022311 Al 873768 A0 183787 AP 135992 AP 296103
AH 410835 AL 173264 AM 008213 AN 3335%0 AO 655556 AP 8591009 AP 342055
Al 232974 AL 214177 AM 168574 AN 171739 AO 487536 AP 549613 AP 882530
Al 768850 AL 632038 AM 830376 AN 695814 RO 234272 AP 383780 AQ 792659
AJ 429274 AL 468023 AM 370328 AN 538111 AO 350928 AP 843641 AQ 343727
AJ 913962 AL 741515 AM 365302 AN 920763 AO 846218 AP 415275 AQ 242140
AK 163602 AM 408000 AN 180261 AN: - 635524 AO0 337442 AP 658857 AQ 175887
AK 896043 AM 947666 AN 606331 AOQ 523130 AQ 836102 AP 330847 AQ 6353523

p=s-  This offer applics to licences which are actuatly in Jorce on Saturday, Cclover 21, 1233.

Before the awards are paid, clsimants will be asked to undertake a <imple poblicily errvice in distritoting leaflets ta epconragze
the sale of ticences amongst those who at present do not falfil their obligatrona by takix oat & Post Office Liceace balora receivipg
broadcast proerammes. Claims cannot be considersd in coznectics with acy Licencs the date ¢tissee of whick isaiier October 19, 1933

For full particulars for
claiming awards and a com-
piete list of numbers sce

TT-BITS

ON SALE EVERYWHERE SATURDAY OCTOBER 21,

-
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Chassis 1 S8/
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MOVING COIL
SPEAKERS
326 — 876

NEW. BLUE-SPOT
PICK-UP 33 e

with wire wound valome y

contrel and rorating head

35/

EVER forget that your speaker is the keystone
N of your wireless entertainment. The quality of
your speaker controls the measure of your enjoy-
ment. It is How you hear that counts. Blue Spot
quality is the best guarantee of satisfaction that
exists. There is nothing to equal Blue Spot.

Test Blue Spot Speakers for yourself. On any
point of comparison—appearance, design, con-
struction, performance—Blue Spot Speakers will
at once show a superiority too obvious to be
questioned. Not for nothing are Blue Spot

The Blue Spot Pick.Up illus-
trated (right) is a new and highly
successful Blue Spot achieve-
ment. The chief features are as
follows: Brilliancy without
needle scratch . from 50 to well
over 4,000 cycles . exceedingly
light record wear and almost
entire absence of surface
noise . rotating head facilitates
needle changing — wire wound
volume control.

Speakers known as “‘ the best obtainable.”

MOVING IRON SPEAKERS « = o o 12ysiiyy.

THE BRITISH BLUE SPOT C(OMPANY LID,
BLUE SPOT HOUSE, 94/96 ROSOMAN ST., ROSEBERY
AVENUE, LONDON, E.C.1
Telepbone . Clerkenwell 3570, Telegrams : * Bluospot, Isling, London™
Distributors for Northemn England, Scotland and Wales: H. C.
RAWSON (Shefficld and London), Ltd, 100 London Road,
Sheffield) ; 22 St. Mary’s Parsonage, Manchester ; 177 Westgate
Egad, Newcastle-upon-Tyne ; 37, 38, 39 Clyde Place, Glasgow.

Printed by NEWNES & PEARSON PRINTING Co., LtD., Exmoor Street, Ladbroke Grove, W.10, and published by GEORGE

NEWNES, LTD., 8-11, Southampton Street, Strand, W.b.2. Sole Agents for Australia and New Zealand : GORDON & GoOTCH,

Lrp. South Africa: CENTRAL NEWS AGENCY, LTD. Practical Wireless can be sent to any part of thé world, post free, for
17/4 per annum ; six months, 8/8, Registered at the Geueral Post Office for Transmission by Canadian Magazine Post.
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ﬂ%AUTOMATIC
FADING COMPENSATION'

~the wonderful new low loss lead in cable definitdly eliminates
crackle, background noises, mush and all man-made static. ‘It
improves selectivity and increases sensitivity, Get one to-day. You=~"
canfix it in less than five minutes, L

OF ALL DEALERS in lensths of 15 feet '10/-

OR - TRUE : Longer sizes at proportionate prices.
= B O BRITISH RADIOPHONE LTD.,, ALDWYCH HOUSE, LONDON, WGZ
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However expert or amafeur you may be, this new “igranipak

cannot fail to save you time, trouble and expense. “lgranipak” DI
i a complete and compact funing unit. Upon its rigid metal

o X\
chassis are mounted:—screened coils with built-in wave- 7 IGRANIC
change switch, Igranic 3-gang condenser with cover, .‘ ELECTRIC Co.Ete S0
escutcheon and disc drive assembly with pilot lamp attachment, ,
mains switch, three 5-pin valve-holders, grid leak and conden-
ser, engraved terminal board. Wavelengths -
covered: 210-520 m. and 900-2,000 m. Complete

Wiite jor fully illustrated Catalogue No. ].1286

lgranic Electric Co., Etd,

with instructions and simple circuit diagram [yurleclddoin 149, Queen Victoria St EC.A

wrile to us direats.
q o
-
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PERFECTY
POWE

TONE

WIRELESS
BATTERY

is in your set!

DO YOU RUN A COLUMBIA 3807

If so, the Ever Ready Batteries ‘made specially
for this set are: H.T.JW 1180; G.B.[9 v. Winner;
L.T.J2130. If not, simply ask your dealer for
the Ever Ready List, showing all popular makes
| with their special Ever Ready batteries. Your
set will be powered perfectly by ils appropriate
Ever Ready batteries. ‘

THE EVER READY CO., (GREAT BRITAIN) LTD:,

Hercules Place; Holloway, London, N.7.

COLVERN
FERROCART
COILS

“They are the finest job
Colvern have ever turned

out”

writes one constructor

Made ander
licence from :
the patentee : ~
Hans Vogt. :

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

It is impossible to tell you here all
about Ferrocart Coils, so we have
written a booklet explaining their
advantages ..... May we send you

a copy ? li's free!

COLVERN LIMITED
ROMFORD . . . ... ESSEX

London Whoiesale Depot:
150, King's Cross Rd.; W.C.1.

-
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YOUR

BATTERY SET

by incorporating Class
“B” amplification. .9,

UILD
‘;OUR KIT OF CLASS “B” COMPONENTS
We offer a Kit comprising all the exact com-
OWN ponents specified for the  Practical
CLASS ereless._ Class *B” Unit, to-
gether with Class “B*’ valve and
07 s34 - full-size Blue Print, for

only 5/- deposit. If
satisfied, you pay bal-
apce by 7 monthly
payments of 6f- (Cash, In
7 days, 35/-). The pesitions of
everything are ctearly rmoarked,
mistakes are absolutely Im-
ponsihle. and the result of adding
thiz Class “ B” unit to your set
will amaze and delight you.
Volume and sensitivity are greatly
increased, at extremely low use of H.T. Bend at
once. You cap build this Unit in halt-ap-hour,

Satisfaction or ;
Money LDack.

'GOMPLETEGLASS “B”’ADAPTOR

1Incorporating all the exact
! components -peclﬂed for tbe
V= Practical Wireiess* Class "B *
Lunit. Merely plug inte the
Ylast valve-holder of your set
Jand replace the present valve
‘ln the top of the adaptor plug.
}8end only A, it eatisfed,
|balance by 9 monthly payments
of 5/- (Cash In 7 days, 45/-).

“B* valve.
E. J. HERAUD, Ltd., Dept. P.28, NUMBER ONE, EDMONTON, LONDON, Nlﬂ-

Branches ; 78/82 Fore St., Edmonton; 77, West Green Rd., Tattenham,

34, St. James St., Walthamstow; and 139, Hertford Rd., E’nﬁzld Wash,

Complete with \

PRACTICAL WIRELESS
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VYVEGA

AERIAL
ELIMINATOR

NG TROUBLESOME POLES

CAN'T BLOW DOWN OR
BE STRUCK BY LIGHTNING

FITTED IN HALF A MINUTE

‘_ INCREASES SELECTIVITY

REDUCES MAINS HUM
AND STATICS

Your dealer stocks the VEGA

Aerial Eliminatog, or send

direct to—

CRAFTS (P.W.), LTD.,

7, DUKE STREET, ADELPHI
LONDON, w C.2,

Te'ephone : Temple Bar 1693,

Read this

QUALITY

Produces

EFFICIENCY

TESTED BEFORE DESPATCH
The original BECOL ebonite low loss formers are thoroughly
reliable. They are used in all parts of the world, Look for
the BECOL trade mark. Ask your dealer. If unable to
supply, write direct. SEND NOW, enclosing 6d. (post free)
for third edition up-to-date handbook of tuning coils for DUAL
RANGE, BAND-PASS, and SUPER-HET. circuits. Fully
illustrated with data. A very interesting handbook.

RODS. SHEET, TUBES, PANELS

The BRITISH EBONITE Co., Ltd.,
Hanwell, London, W.7.

A Handsome
Console Cabinet
to house your set

A Console Cabinet of exquisite design lends
grace and dignity fo every room and any
set. Constructed o! selected wainut veneer,
beautifully finished with a naturalap:_lllsg

See il af our showrooms and send coupon for
Free Caraco Cabinct Catalogue,

Carrington Mfg, Co. Ltd. Showrooms :
24, Hatton Garden, London, E.C.1.
Works: S.Crovdon. Holborn 8202,

Iv--mw-u-u-n----v

¥ Post in {d. envelope. c A
<

ASEWOR

C0

17. Pr. W,

:Namo,,

“OXFORD”

Complete with

volume tonttol

and connecuu
leads,

20/-

Qutpnt nearly 4 volts. Average ozfput
2 volts. Base can be used in any
positlon. Impossitie for pick-up reed to
go ont of adjustment (patt, applied tor),

ol i
COSMOCORD LTD.

DEPT. P.,
UN IEVEllzds El d‘glo RKS, It voﬂrgradlo‘dialcr doe‘; not stock Uni-
nfie 1 esex. verse 1934 pick-ups, write ns direct for
B 'Prone - - Enfleld 3646. RN c:taloguegivingdealer'anameandaddress IINER

WHY PAY DOUBLE ?

BUY FULLY GUARANTEED
362 VALVES AND SAVE 509,
most. FULLY GUARANTEED and
BRITISH ALL THROUGH. K your

" 5362 BATTERY TYPE VALVES : 1
(Melallised 3d. extra.)
COMPLETE 362 **CLASS B * KIT, including ;
structions, 28/6. Ditto, wired complete with
Moving Coil Loudspeaker 50/-

ncedle abanging.
bakelite niculded case,

' The @ 362
“ Qlass \
: B’ Valve
gives Mains
volums from
any  baltery
rveet at negligible
current  drain,
'mxd can easily be
added to any battery
I.wl hy anuone.

»Ca:h with o-rgér--Cheq:::s-;nd P.O.’s must be crossed and made p1yable to:—
THE 362 RADIO VALVE €0., Ltd. (Dept. W.24), Stoneham Road, London, E.5.

362 are NON-MICROPHONIC, are de-
b (liealer does not stock, send for 3g2 post
L. 3/6. Power 4/-. Super-Power 4/6 s,
‘Class B’ Valve, 7-pin valveholder Input

finitely as good as any, and better than Fost Free from
direct from the makers.
7/6.
Var-Mu 7/6. * Class B " 9/-. Pentode type 10/-.
Transtormer and Output Choke, with full in-
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Bl & Eiectric Camon
By Appoiniment By Appoiniment

Don't let crackling
mar your Radio !

The greatest coloured singer
the world has known, and
artist to his finger-tips—
Robeson has moved the hearts
of millions. Hear the exquis-~
itely unmistakable timbre of
his voice when you play his
records. Play them with a
B.T.H. Pick-up. It’s easy to
fix in place of your old sound-
box and tone arm. Then all
you have to do is connect it
to the “P.U.” terminals on
your set.

The “Senior” model for the connoisseur—
the “Minor” model at 21/- for the man
wanting good reproduction ar a reasor.able
cost.

Here is a way to suppress most of those interfering noises
caused by trams, signs, sweepers and other electrical ma-
chinery, without any alteration to your set. Ask your local
KB Authorised Dealer to show you how to fix a KB
<« Rejectostat >’ to your aerial system. You will be surprised

at the improvement.

KB “REJECTOSTAT” UNITS—£1 5s. 0d.
Special shielded lead-in cable—44d. a yard.

For radio at its best
—you must hear KB

THE NEW RADIO

COMPLETE WITH

! t0 Kolster-Brandes Ltd., Cray Works, Sidcup, Kent.
0 KNolster-orandes ray OrkKs. iacup en VULUMECUNTRUL

l Please send me full particulars of KB * Rejectostat ™

INGTED.......coven o g e, S0 M 2 E3/23-10-33

i

1

U Addresss.. oo i OSSN B L. S
I

I

\ The Edison Swan Electric Co. Ltd.
155 Charing Cross Rd., London, W.C2

Post in an unsealed envelope using yd. stamp I

€002 RaN0 DEALERS RECOMMEND EDISWAN
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FCHASSIS KIT
COMPLETE WITH
7 VALVES

To LISSEN, LTD.,
Pubhcﬂy Depl Isleworth,

Please send me FREE CHART of the
‘“ Skyscraper ”’ Seven Valve Superhet.

Name ... covenrtossorocscssoneaccoen-

Address cuves estcosssotrrsroscensns..

......... ewcumssesesestrensite e v

—.e. PR.1234

MOST LUXURIOUS
AND DETAILED
PHOTOGRAPHIC

i

6 STAGE BAND PASS TURING
AMPLIFIED AUTOMATIC VOLUME

(ONTROL~ CLASS B OUTPUT -
HOVING-COIL LOUDSPEAKER

Never before has there been any receiver for Home Constructors on such
an ambitious scale as this new Lissen ‘¢ Skyscraper ** Seven Valve Superhet.
It embodies every up-to-the-minute advance and refinement of the most
luzurious factory-built superhets—it gives the constructor the opportunity
to build a £20 receiver for less than half that price.  The circuit of the
Lisgsen *¢ Skyscraper * Seven Valve Superhet incorporates a 6-stage bandpass
filter giving exact 9-kilocycle channels and therefore providing a standard
of selectivity never before achieved by a home constructor’s kit set and
very rarely found except in laboratory apparatus. Amplified Automatie
Volume Control is provided, a special valve for this purpose having been
produced by Lissen for use in this receiver. The use of this Amplified
Automatic Volume Control constitutes an entirely new experience in
listening ; no *¢ fading,”” no ¢ blasting >~—you will find yourself enjoying
every word of every programme, however near or however distant,
without the slightest temptation to interfere with the receiver once you
have.taned it. This is radio listening as it should be enjoyed ! Lissen
Class *“ B >’ Qutput through a new full-power Lissen Moving-Coil Loud-
speaker—glorious rich tone and majestic volume, actually more fault-
less in its reprodaction than anything you ever heard from even the
most powerful mains receivers yet working economically in this Lissen
¢ Skyscraper *’ from H.T. batteries.

Lissen have published for this great new ‘¢ Skyscraper ?’ Seven Valve
Superhet a most luxurious Chart which gives more detailed instructions
and more lavish illustrations than have ever before been put into a
constructional chart. Ii makes success certain for everybody who decides
to build this set ; it shows everybody, even without previous construc-
tional experience, how they can have a luxury receiver and save pounds
by building it themselves. A copy of this Chart will be sent FREE in
return for coupon on the left or your radio dealer can supply you. Get

your FREE CHART now !

SKYSCRAPER

SEVEN VALVE SUPERHET
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Radio de Luxe at economy price

COSSOR
KNGS BFTHEAIR

A.C. SUPER-HETERODYNE
SIX VALVES (Including Rectifier)
ENERGISED M.C. SPEAKER

HERE is de luxe radio at a truly modest price — the EVERY MODERN REFINEMENT

Model 635. Most modern in conception, every refine-

ment incorporated to ensure first class performance, in !}ff\c/?fﬁt T g emiu 11 o v Sy 3
selectivity, range, tone and ease of operation it is a set . ¥ »?éfi’“fx?i" REGIA BueT) d&ggngul)‘ggcgfg:r(\',‘:;ge:
for the connoisseur. The Tatest. type Moks Enessisctr@ebanCotl Loudspeaist:
Its special super-heterodyne circuit, matched output, and ,1,1,{‘3“‘1"‘5357‘}'30“5"';,g‘fl;?";;‘,ﬁ;f;i’g’iﬁﬂn‘,‘;“L:,‘;;‘,‘o'}gfﬁd on”.ﬂ?
latest type energised M.C. Speaker combine to give per- el Tone conorl | i I SO 13
formance and reliability only associated with -much more o el i s

costly sets plug and socket, Mains
: aeria or ains
Enjoy every worth-while European station free of the m{gbfgolg?lg“glg fod- 14 0
local transmitter . . . but hear it first in your own home PRICE

= i ge i - Hire Purchase Terms : 326 deposit and
your dealer will arrange it—gladly Purchase Terms : 3216 depos

Prices do not apply in I.F.S.

A L L To A.C. COSSOR LTD., Melody Dept Highbury Grove,
London. N.5.
Please send me_a copy of your photogmvure
E LECTRIC catalogue of Cossor Receivers (B

SUPER - HETERODYNE Ligedadas ey .
RECEIVER 635 pum

2808
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NICORE
AVC. UNIT

INTERFERENCE

DEF INl TEL Y STOPPED J}

The greatest bugbear encountered
in wireless reception is the inter-
ference caused by neighbouring
electrical apparatus.  Electric
lifts, flashing signs, trams,
electric motors are the causes of
the crackling and frymg noises
which make pure reception im-

possible. “ RADIOFORMER ”

Radioformer, Type A. Fily

The Varley unit Automatic Volume it 5 cures this evil. ~ The special
(see_opposite). filter system eliminates these

Control can be fitted to any receiver noises and makes pure reception possible. Get a

having one or more variable-mu S.G. “RADIOFORMER” Kit to-day
valves. Connected immediately after and enjoy listening.
the detector valve (second detector with Ralictom Rl iexh YR G asstors- 7 /5

Superhets) in place of the HF. choke. '7 , 6 e 716

Easily inserted into the circuit, only four e ".'.°"“.‘,’ 4/6
With 501, shielded cable,

connections being necessary. bat witn 1001t, 21 [-| |10G; Shielded g/
Write to us to-day for catalogue ol

Radioformer, Type 8, Fitled to sef,

Pat. applied for.

o T RADIOFORMER
Va

describing the complete range of Tke
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Ways and Means of Doing This by Simple Modificatio

™T™HE long, dark autumn and winter
evenings are, of |course, the broad-
cast band D.X. man’s paradise,
for, as we all know, wireless waves travel
farther in the darkness than in the light.
With the increase in power that so many
stations have had, it looks as though D.X.

(“‘ radioese ”’ for * distance getting ) will:

be better than ever this winter provided
that the set is selective
enough to separate the
many stations it s
sure to pick up. We
had a foretaste of this
difficulty towards the
latter end of last
winter, and on “ run-
ning round the dials”’
recently, although
early in the autumn,
I could see that the
selectivity] problem
was going to be a real one for
many this season ; for despite the
fact that my set is moderately
selective, the local National and
Regional stations, I find, have a
background of interference soon
after dark—not enough to interfere

By G. W. DAVEY

Look To Your Aerial :

To begin with, I think we should take
a look at the aerial. The full 100ft.
allowed by the P.M.G. is, of course, rarely
used elsewhere than in the heart of the

with reception of the programmes,
but definitely there during an
interval. In view of this, I feel a
few hints and tips on improving
selectivity in general would be
of use to some who think theirs inadequate
for the coming season.

Variable
Condenser:

e
Fig. 2—Plain untapped coil. —

Fig. 1.—A variable condenser in the
aerial lead.

country, because the high power of most
stations and the need for sclectivity has
made it unnecessary. The longer the
aerial, the stronger the signal, the greater
the damping on the aerial circuit, and the
less the selectivity, and vice versa. There-
fore, if you find you are getting a goodly
number of stations at good strength, but
that you need a little more seclectivity,
even at the expense of some of your power,
try cutting down the length of thc aerial
somewhat. In any case, 50ft. should be
ample. If you do not want to go to the
trouble of cutting a piece out of the aerial
wire, you can ‘ shorten ” it artificially by
connecting a condenser in the lead-in
to the aerial terminal (Fig. 1). Try .0003,
{0002 or .0001 fixed condensers if you have
them by you, using whichever proves
best ; if not buy a .0005 pre-set type and
try that.

Better still, buy a mica-dielcctric .0005
variable condenser and mount it on the
panel ; you then have a variable selectivity
adjuster, and also a volume control in a
handy position. Many of the special
devices sold serve the same purpose.
While discussing the aerial circuit, if it is
made up of a plug-in coil, either plain or
centre-tapped, try an X coil; this should
appreciably improve sclectivity (Fig. 4).

Tapping the Aerial Coil
If it is not an ordinary solenoid coil, a
tap may also help here to improve selec-

ns and Additions to the Tuning Circuit of Your Receiver

tivity. A good way to find a suitable spot
for the tap is to connect the aerial lead
to a pin or needle, either by soldering or
tightly binding with a piece of wire, and
just try sticking it through the cotton
covering of the wire on the coil 80 as to
make contact with the bare wire beneath.
When you have found a spot that gives
you good volume and sufficient selectivity,
just bare the wire by scraping off the
covering with a penknife or razor-blade ;
now disconnect the wire from the aerial
terminal to the coil, connecting instead
to the aerial terminal a piece of flex,
terminating in a erocodile clip. Just
slightly raise the turn of wire you have
bared, and connect on to it the crocodile
clip. Now take the needle or pin off your
aerial lead-in wire and connect it to the
aerial terminal. Your tapping is now
complete.

Aperiodie Tuning

Another good plan is an aperiodie aerial
circuit. This can be arranged by connect-
ing an aperiodic coil to the present coil in
the aerial circuit (see Fig. 5). In the case
of a plug-in coil, if you have some.others
handy—such as Nos. 25 or 35—you can
mount another coil holder beside your
present aerial coil connecting as follows :—
One side to aerial, other side to earth ter-
minal (or that side of the present coil which
is earthed) and just plug in a coil which

(Continued overleaf)

Cenlre-Tapped
Cot —

Fig, 3,~Centre-tapped coil.
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—__E Fig. 4—An “ X" cail.

(Continued from previous page)

gives good selectivity and volume.
With an ordinary solenoid you can
wind ten to twenty turns (the exact amount
can be found by experimentharound the out-
gide of the short-wave winding, again con-
necting as above. If you have no other plug-
in coils handy, or no room to mount one,
the following is a good scheme. Wind
a hank coil of about twenty turns, roughly,
the same diameter as your plug-in coil.
This is done by’ just winding the turns
round a tin or tube of correct size. Slide
them off and tie the coil in about three
places with cotton to prevent it coming
unwoumtl, and also tie it with cotton to your
plug-in coil. Again connect the ends as
above. It does not matter to which
terminals the ends of the coil are con-
nected.-

Aperoa
(A h. s

Band-Pass Tuning

Band-pass tuning is another pos-
sibility which would increase selec-
tivity, but this, I feel, is best carried
out by entirely scrapping the present
circuit arrangements and fitting a
properly designed band-pass unit.
In any case, this somewhat lengthy
subject has been often dealt with
in the pages of this journal, and
the interested rfeader is advised to
refer to previous articles on the
subject.

\'
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All the foregoing hints apply equally
well to the aerial circuit of any straight
set, whether Det. and L.F. or H.F. det.
L.F., and should have the desired effect
of increasing sclectivity. If selectivity
is not sufficiently increased, I am afraid
that, short of fitting entirely new coils,
and probably altering the circuit some-
what, there is nothing that can be done.
I do not recommend altering the tuned-
anode or tuned-grid coil or H.F. trans-
former, as this usually introduces other
troubles, such as instability, and reduces
amplification. Finally, remember there
must always be a compromise between
selectivity and sensitivity, as selectivity
always tends to reduce sensitivity.

HE .cxperimont has been made to
broadcast the same programme
from two stations distant from one

another accurately synchronized.

The first difficulty is one of obtaining
perfect synchronization, but even when
this is done the difficulties of the problem
are only just bcginning. - Firstly, the
whole area secrved by two stations
whose carrier waves are of the same
frequency would be covered or mapped
out by a whole system of nodes and
loops, the nodes being situated where the
waves neutralize and the loops where
the waves reinforce one another. If, for
"example, the wavelength radiated be
400 metres, on the direct line between the
two stations, there would be a zero and a
maximum alternating at every 200 metres
distance, and throughout the areas served
there would be a maximum at every point
gituated at exact number of wavelengths
from both stations, and a minimum where
the distances differ by half a wavelength :
it is not difficult to see that reception under
these conditions must suffer greatly.

Then the question of modulation arises.

If we were to assume .the side-bands
as well as ‘the carrier waves as strictly
synchronous, it is difficult to forecast
what kind of interference effect would
be experienced. There would be areas
where certain side-band frequencies were
missing and perhaps where the carrier
wave is maximum, and others where
the carrier wave may be a minimum
and other side-bands maximum, etc., and
if, by way of exploring the region, a set
were moved from one place to another,
= results would differ at every change

By “ PHOTON *”’
RADIO STATIONS AND
SYNCHRONIZATION.

of position. As stated, however, it would
be hardly possible for the side-bands to be
synchronized with exactitude ; the velocity
of the propagation of a change of E.M.F.
in a land line is far slower than in the
ether, where it approximates to the
velocity of light, and although the acoustic
lag between one station and another might
be no more than sound experiences in
passing through two or three feet of air,
the extent of .the resultant dephasing
would be sufficient to invalidate any
argument, based on exact synchronization
of side-bands.

Let us think what would happen if it
were possible to emit actual sound-waves
from two stations ninety-five miles apart,
and examine the interferences taking place
between them over the intervening region
on the supposition that sound could travel
as fast as lght ; we should find that a note
emitted by one station having a frequency
of 2,000 would reach the other station
approximately one wavelength out of
phase, and an observer situated half-way
between the two stations would receive a

given signal simultaneously from both
stations. Observers situated between the
two stations at a quarter distance, that is
twenty-four miles away from each, would
receive nothing ; they would be situated
at nodes where the waves cancel out.
For other frequencies the nodes and loops
would be differently distributed, but
wherever the observer -might find himself
there would be preferential acoustic
frequencies which he would be able to pick
up at full strength and others which would
be weak or absent. The conception of
sound-waves travelling with the velocity
of light, and being directly audible in a
region hundreds of miles in extent is, of
course, imaginary, but the facts realised
on this supposition are substantially the
same as thosc consequent on the dis-
tribution of a modulated radio signal.

The position can be summarised as
follows :—

(1) Difficulty will be experienced “in
accurately synchronizing two carrier waves
from widely separated sources, in which
failure involves powerful beats or surges
in any receiver tuned in to the carrier
frequency. This difficulty can be over-
come by accurate crystal control.

(2) With perfectly-tuned and synchronous
carrier-waves there will be a distribution
of maxima and minima due to interference.
At such points as where the carrier waves
are of equal strength, the minimum will
have a zero value.

(3) Apart from distortions or defects
of reception due to (2) above, waves of
acoustic frequency will be subject to
interference.
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(Continued from page 308)

currents of even, the lowest audible
frequency. ‘Values lower than 2 mfd
should not be used, otherwise the response
to the lower notes will be reduced.

There is another aspect to this question
which applies to either transformer or
choke output circuits, and that is the drop
in high-tension voltage due to the passage
of current through the windings of the loud-
speaker. Take a concrete example; your
receiver is battery operated, employing a

" 120 volts (when new) H.T. battery.
Assume that the last valve takes 20
milliamperes, rather a big drain on H.T.
batteries, but it will serve to illustrate our
argument more easily.

If the resistance of the loud-speaker
winding .be 2,000 ohms, then there “will
obviously be a voltage drop across the
windings.  We will calculate this according
to"Ohm’s law :—

20/1,000 amps
multiplied by
2,000 ohms wi
give the voltage
drop, which in
this case is 40
volts. A pretty
large drop, isn't
it ? There’s a
third of your
H.T. voltage ab-
sorbed, and it’s
not performing
any useful function. This ;_ . cacry
leaves us with only 80
volts on the plate of the
last valve to operate speaker
and give quality results
e What will the
voltage at the anode of
the last valve belafter the
battery has been in use
for a while? Work
yourself.

Now let us come a little nearer to a
concrete case and see what results we shall
obtain, assuming the same 120-volt H.T.
battery. This time the anode current of
the output valve will be 10 milliamps with
the same resistance of the ‘loud-speaker
windings. Here the voltage drop will be
10/1,000 x 2,000—20 volts.” Can you afford
to throw away 20 volts ?

There is still a further aspect to this
problem. If no output filter be employed
the plate current, of course, passes through
the loud-speaker windings. Therefore this
winding must dissipate as heat a certain
amount of power. The value of the
energy lost, in watts, is ascertained by
multiplying the resistance of the winding
by the current squared, i.e. I2R. Again
we take the same value for the resistance
of the loud-speaker, and if the anode
current of the output valve be 20 milliamps,
which is quite likely if a super power or
pentode valve be employed with an H.T.
.eliminator, then the calculation would be :—

20/1,000 x 20/1,000 x-2,000 = 4/5 or 0.8
watts ‘which may or may not-be too much
for the loud-speaker winding to dissipate
in heat depending upon whether the
winding was designed to pass a current of
20 milliamps. Some loud-speaker windings
will, of course, pass a greater current with
safety. If the speaker winding will not
pass this amount of current (dissipate- this
energy in heat) then the windings will
- become excessively hot and eventually
burn out. We might now consider Fig. 3
a little further. It is obvious that the
fluctuating currents will pass direct from
the loud-speaker to earth, therefore neither

HT+

this out for

1 of the loud-speaker terminals are at high

D.C. potential with respect to earth. One
terminal connects to H.T. negative which
is at earth potential, while the other
terminal is connected to the condenser and
is consequently insulated from the high
potential point. The condenser employed
should be capable of withstanding the
voltage of the plate supply, otherwise it will
break down and the high-tension voltage
will be put across the loud-speaker windings,
with probably disastrous results to the loud-
speaker.

The other method of connection is shown
in Fig. 4. In this case one of the loud-
speaker terminals is at high potential, since
it is connected to the positive side of the
plate supply, which is above earth potential.
In this case if the condenser breaks down
“the plate current will divide between the
loud-speaker and choke, most of it going

ouTPUT

TRANSFORMER
Fig. 7.—Choke and
transformer coupled

BLOCKING o o
oulput circuit.

CONDENSER

through the latter because of its low D.C.
resistance. The voltage across the con-
denser in this case is lower than that of
Fig. 3, since there is no steady voltage due
to plate supply but only the audio-frequency
voltages, and these will be small owing to
the low impedance of the condenser.

A tapped outiput choke is very useful in
matching a loud-speaker to a valve, par-
ticularly one of the pentodes, Fig. 5 shows
the circuit arrangement. It was previously
mentioned that the inductance of the choke
should not be less fhan 20/30 henrys;
there is an important reason for this. This
choke is in parallel with the loud-speaker
and the impedance of both varies with
frequency. At the higher speech fre-
quencies the impedance of the choke will
“be very high compared to that of the loud-
speaker and therefore it is of little im-
portance considered from the point of
view of fidelity of reproduction. As we
get down to the lower frequencies, however,
the position is very, different. If the
inductance of the choke were, say, 5 henrys,
its impedance may be equal to or even less
than that of the loud-speaker. If the
impedance is low the valve load will be
reduced, and consequently there will be a
reduction in efficiency, the power output
falling off. :

In calculating the value of the low-
frequency choke, do not forget that the
inductance must be that obtained under
working conditions. If the inductance
were 25 henrys with no D.C. flowing it might
be very much lower when the plate current
was flowing, and as the amplitude of the
current varied so would the inductance
of the choke, and the lower notes would
not be reproduced in correct proportions.

If the anode current of the output valve
is 20 mA, the inductance of the choke
should be such that it does not fall below
20/30 henrys when this current is passing.
So much for low-frequency chokes.

Transformer Coupled Output

A transformer, by its very nature, keeps
the direct current from passing through
the winding of the loud-speaker. Its great
advantage, however, is that the difference
in impedance, which nearly always exists
between the output valve and the loud-
speaker, may be adjusted. High ratios,
such as 20, 40, or even 60 to 1 not being
obtained with a tapped low-frequency
choke.

A transformer coupled output circuit is
illustrated in Fig. 6; note the difference
between this circuit and that of Fig. 2,
where a moving-coil loud-speaker is shown
connected directly in the anode circuit
of the output valve. If we employed this
method of coupling, the impedance of
the coil would be so low that practically
no power would be transferred to the
speaker, and signals would undoubtedly
be so weak that it is doubtful if they would
be audible. You are not advised to try
this method of connection, even as an
experiment. The direct current which
would flow through the coil would very
likely force it out of the gap in the magnet,
causing the suspension to be tightened, so
that free movement would be restricted,
if not impossible. By employing an output
transformer the D.C. is diverted from
the coil windings, and the effective load
in the anode circuit of the valve can be
stepped down to any desired value. The
same principles, of .course, apply in the
case of push-pull output stages.

The Ideal Combination

If we employ an output valve of very
large type there is just a possibility that
the primary of the output transformer
will not be capable of carrying the anode
current, and, consequently, the winding
may burn out. The same remedy is
therefore applicable as with a 'moving-iron
loud-speaker, mamely, employ a choke
condenser combination, as shown in Fig. 7.
Of course, in the majority of sets this
is not necessary, but it is often an advantage
to employ choke output in ‘conjunction
with a transformer. Any likelihood of
distortion arising from the direct current
flowing through the primary of the output
transformer is obviated, and the primary
retains its maximum inductance, with
consequent improvement in reception.

Now to sum up. Here are some of the
advantages to be derived from the employ-
ment of an output device.

1. The diversion of the direct current
from the loud-speaker windings.

2. It prevents a serious reduction in
plate voltage. The resistance of the choke
winding usually being in the neighbourhood
of 500 ohms, which is considerably less
than that of the speaker winding.

3. The risk of the loud-speaker winding
being burnt out is obviated ; if the current
passing is greater than the winding is
capable of carrying.

4. The impedance of the output valve
can be adjusted to that of the loud-speaker,
thus improving the quality of reception.

If your set does not incorporate an
output device, fit one. You will observe
a marked improvement in the quality of
reception, and the benefits derived will be
well worth the outlay involved.
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ages Jp 8| Sanshizppayments of Sig 11 monthly payments of 25/2§ {11 monthly paymentsof 26/-{ NEW LISSEN 7-VALVE SUPER- HET,  Send
MOVING-COIL SPEAKER NEW BLUE-SPOT  Send - CHASSIS MODEL, complete with Lissen 15
45 P.M. With input transformer. Cash or 6, KlT B'Ts You pay the postman. We pay post Valves in Sealed Carton. Cash or C.Q.D. ,'
€.0.D. Carriage Paid £2/5/0, : - = charges on all orders over 10/-. Carriage Paid, £8/17/6. only,
Blsnse it anhifpa v Uil o %8lY 4 Peto-Scott Luxus Cabinet, as specibed .. 41 1 ¢ Balance in I montoly payments of 16/c
NEW LISSEN P.M. MOVING-COIL SPEAKER Send Set of specified Valves g0 o .. 4 4 0 NEW LISSEN 7-VALVE SUPER-HET CON- Send
%
with input transformer, Cash or C.0.D. 5,6 2 Metaplex Chassis as specified . 0 6§ 6 SOLETTE MODREL complete with Valves 21,_
€Carriage Paid, £1/5/0. 1 Superhet Radiopak, with 500, 000 ohm and Permanent Magnet Moving-Coil Speaker.
Balance in 4 monthly payments of 5/6. only otentiometer (British Radlophcne) 315 0 CashorCO.D. Carriage Paid, £11/10/0. only
NEW FERRANT! “CLASS B " SUPER- 21.F. Trans, (110 kc/s) (British Radlophone) 1 0 © Balancein 11 monthly payments of 21/.. B i
POWER CONVERTER. Instantly converts  Send 1 Mains Travs., type 804 (Heayberd) .. 16 0 é:ﬁ::}':'e‘“b'f‘:z\g":: aig'g:ﬂ':ﬁ::{'}‘@; Send
Ol t to ** Class B.” C let th Valves, T e L alv
%el;%?as:smblzfjs Cashg?gaebw} Ca,a,,'fui 5,9 EXCLUSIVELY SPECIFIED S Chart in sealed Lissen carton. Cash or 14,6
Paid,” £3/3/0. only PETO-SCOTT Cash or COD 1 C.OD. Carriage Paid, £7/19/6. only
Balance in 11 monthly instalments of 5/9. Carriage Paid j Balance in 11 monthly payments of 14/6.
LUXUS A.C. SUPER i TELSEN CLASS **B’ 4.CHASSIS KIT in  Send
NEW FERRANTI MOVING-COIL SPEAKER, Send , ! sealed carton, less Valves, Cabinet and
(type M.5.T.) with input transformer, suit- 5,_ WALNUT CABINET \ i s eaker Cash or C.O.D. ' Carmiage Paid 1,-
Eble for power, pentode, or Class “ B *' output. Peto-Scott ** Luxus A.C. Super” Baffle and | A /6. .0.D. g gl L
O:S'? xg:u::th(]) D'a Cazr;ztasggfl’salld £11/6. only Baseboard Assembly, 3/6 extra. H B ance'in 11 monthly payments of 7/-.
y paym ..SEND FOR 1934 CABINET CATALOGUE ___} TELSEN CLASS ““B " 4 CONSOLETTE KIT,  Send
EPOCH MODEL 20C, 20B and 206Q PER- et cluding Teleen Class B Movine-Coil
:,:‘;;fzfdz;ggg:ere‘g:g haare 5% | ALL-WAVE UNIPEN n $peaker and Consoletis Cabinet, o Vilves, 1Of'9
W a; -
ooy o SRt GLE  B]6 o E0. Cammane TG a5]ie, " ooy
formers. Cashor COD. Carriage Paid £1/15/0.  only KIT ‘A" Author's Kit of  SEND ONLY Ve
Balance in 6 monthly payments of 5/6. sposibuiL pasie, sholiding NEW COSSOR MODEL 341. S.G., Detector
ready drilled panel, but less and Pentode, and Balanced ' Armature Send
IGRANIC D.9 PERMANENT - MAGNET  Send y p - Speaker, complete with Cabinet. ~ Cash or
MOVING-COIL SPEAKER. Complete with § valve, and ~_headphones. coD. 'Carnage Paid, £6/1/5. 10, =
Dual Transformer, Cash or C.0.D. Carriage ,3 Cash or C.O.D. arriage  Balance in 7 monthly Balance in 12 monthly payments of 11/9. onl
Paid, £1/9/6. . onty Paid S1/17/8. payments of 5/-. ¥ paym v
Balance in 5 monthly payments of 5/3. 1 KIT ¢B.” As Kit ‘A’ but with' Pentode Send onl ] >
g;\ExAEKRERckmsg - %L’ MOVING-COIL \P(al;esg;:l‘{/b Cash or C.0.D. Carriage , 4 %'GRAMO MOTORS
AMPLIFIER, com ]ete Send al . =
gué Iv)vitléout Clas; ‘;]B; IaI]';re Cas! 7;_ Balance in 11 monthly payments of 5/-. 5 - —r’ AND PICK-UPS
arriage Pai 3/15, You pay the postman. We pa j
- y post NEW GARRARD MODEL 202A. 12-jin, Send
Balance in 11 monthly paymests of 7/-. only KlT-BlTS \ charges on all ordcrs over 10/-. %‘urlx]]tab(]:eo E]Ecmc Mo}t’ordfoxs-z/: oCo maips. 6,-
1 Specified Cossor 220 H.P.T. . . 6d. ash or D. Carriage Pai {10/
PETO'SGOTT PEJ‘KIGANNEErNT 1 Pgto-Scott Ebonite Panel, 10 x 7in. . 12:. g: Balance in 8 monthly 83)'!119!1‘5 of 6/-. only
' 1 British General All-Wave Tuner .. .. 8 6d. GARRARD ELECTRIC MOTOR A.C.4, with  Send
HMOVING-COIL SPEAKER| 1 pr. Peto-Scott Headphomes .. . 125, 6d.  JZin. }g/r;/gble- Cash or CO.D.  Carriage ‘5[9
h p
with tapped input transformer] Send Balance in T monthly p: ents of 5/9. only
for power or pentode. Cash orl 5,6 Exac' 'o S eCiﬁcaﬁo (B:Th“ sgl’(d)l([))R EIGK UPmeN(;) Tg;d’Eﬁé\Rﬂl Send
.D. F ash or arriage Paid, - 5
Garnage Paid, 15/ only : ¢ p n Balance in 7 monthly payments of 5/-. 5,1'
0 only
Balance in 2 monthly payments of 5{6.] e~ ___ — - B.T.H. MINOR PICK-UP AND TONE ARM.  Send
N ALL THE RAGE | CishorCOD. Camiage Paid, S/1/0 4/6
NEW R. & A. ' ALPHA” P.M. MOVING- Send alance in 4 monthly payments o 5
COIL SPEAKER DELUXE, with tipped G/ PETO-SCOTT “CLASS RB” , only
input transformer. Cash or C.0.D. Carriage : : AVOMINOR TEST METER. CashorC.O.D.  Stnd -
g:]ighcz: /i:}zi/iex'nonthly payments of 6/6 only SEETSME Xt AbarmRlg et o 040 ts of 5/6 5, 6
. Balance in 7 monthly payments o .
ROLA FG6P.K. PERMANENT WMAGNET Send AWPLIFIER KIT e ! oLy
MOVING-COIL SPEAKER, with input trans— 6, Complete Kit  comprises
former. Cash or C.0.D, Carriage Paid, £2/9/6. a B.V.A. Class B Vaive, Peto- PETO-SCOIT CO., Ltd., 77, City Road, Londen, E.C.1,
Balance in 8 monthly payments of 6/-, . only 8cott Permanent Magnet Telephone: Clerkenwetl 9406-7, West-End Showrcoms :

—ORDERS OVER 10/- SENT C.O.D. CARRIAGE AND:POST CHARGES PAID



OW that the excitement caused by
Class B amplification has turned
into a solid .appreciation of its

value, it would therefore seem an opportune
time to review the present types of valves
available, carefully ignoring those that are
obsolete and of no practical value. Conse-
quently, the screened-grid valve will be
our starting-point, it not being our intention
to bother the reader with a résumé from
the time of Maxwell and Hertz, the true,
but often overlooked, pioneers of radio.
It is not intended to adhere too closely
to the valves themselves, but rather to
touch on subjects that are closely linked and
consequently often overlooked, being over-
shadowed by the valve itself.

The valve is the driving-force of a radio
receiver, and over-all efficicncy must
largely depend upon it. Too frequently
an unsuitable valve is called upon to fulfil
a duty that it was never intended to
perform, and consequently becomes a
square peg in a round hole.

It is not always fully realized that the
amplification developed by each stage is
equally dependent upon the valve and the
chief component associated with its anode
circuit. Consequently, if a good valve
is provided with a totally unsuitable
coupling it may give results inferior to
another valve when the latter is less efficient
when compared on a fair basis.

When designing a receiver for a definite
purpose, as distinct from screwing a lot
of components on a baseboard anyhow, a
logical method is to work upwards from
the output valve, first of all deciding the
outpuir required and then arranging for
preceding stages to magnify the incoming
signal until the output valve can
adequately loaded to supply the desircd
output.

Even though it is contended that the
output valve is the place to start when

COSSOR
220Vs

JANDOM
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By PERCY RAY

designing a set, it does not necessarily
follow that this is the best starting-point
for our present purpose.

It is probably safe to say that the
screen-grid valve in its ordinary form
has not got many months to live as far as

'y

The Cossor DD{PEN, The

a double-diode varia~ construction of a

ble-mu L.F. pentode Cossor Class *“B"

evolved  for  true valve.
CAV.C

inlernal

all-mains sets are concerned. It is already,
to some extent, superseded by the variable-
mu, which has an imposing list of advantages
on paper but cannot be regarded as the
last word in valve design, particularly for
those people residing at a great distance

from the local station and who require

COSSOR

ReriecTions
7019334 VALVES

s 'Including A.V.C. and Class'B Types

genuine selectivity rather than control of
the local station. This remark is particularly
applicable to listeners in Cornwall and
Devonshire, and those parts of Northern
Ireland that are well outside -the Swamp
area of Belfast and Athlone.

H.F. Pentodes

The present vogue of the indirectly=
heated variable-mu is somewhat over-
shadowed by the H.F. pentodes that are
making their appearance. The ordinary
and variable-mu types will both be avail-.
able, the latter giving all the advantages
of the variable-mu valve, together with
an undreamt-of degree of amplification.

The H.F. pentode has been so ably dealt
with by Mr. Barton Chapple in a recent
issue of PracricaL WIRELESs that further
remarks will be out of place.

The development of the H.F. pentode
is closely connected with automatic volume
control, partly owing to the requirements
of the latter being very considerable H.F.
or I.F. gain. In the first place, the arrival
of automatic volume control was heralded
with considerable enthusiasm, and it
seemed that the whole system was relatively
simple until special valves were introduced,
starting with a diode-triode, being a two and
a three electrode valve in one bulb. This
was quickly followed by other types,
including a double diode-triode, being two
diode valves and a four electrode valve in
one bulb with a common cathode, culmina-
ting at the time of writing in the Cossor
A.V.C. valve, which takes the form of a
double diode-pentode, the whole assembly
being contained in one bulb with a previously’
unheard-of number of external connections.

None of these developments will benefit.
the battery user of modest spending power,
owing to the very high gain required to
overcome the loss due to AV.C. We

(Continued on page 316) .
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|__ Fig. 1.—Grid current limiting scheme applied ‘lo an
anode bend detector.
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Fig.Z.—Limiliﬁg scheme applied o grid detector. For
convenience of ganging, the moying plates of the tuning
condenscr_may be connected to earth as shown by the

dotted lines.
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If you are going in for a new set-

HADNT YOU BETTER BUILD i
ONE THAT INCLUDES ULTRA- 4.}:-TeYe:7.
SHORT & SHORT WAVES? AN T

- YRLI »] D

PIONEER BUILDERS OF THE -3
ALL-WAVE SKYSCRAPER GET . °
ENGLAND-EUROPE-AMERICA
AND AUSTRALIA ALL ON ONE

SET AT LAST 3

At last the day of All-World Radio has arnved, and you can \o . "-\
y \\‘ . ©
L4 - &
DCUBLE * h

build with your own hands the first receiver tc give you not

only England and Europe, hut America and Australia direct.

The Lissen All-Wave All-World “ Skyscraper ’’ 4 tunes frem

12 to 2106 metres. It brings two complete new wavelength

ranges within reach of the ordinary listener—stations and

programmes which before be was never able to receive— BALANCED

Ultra Short and Short-Wave transmissions from the ends of 3

the earth. And remember you get these stations through P ENT 0 DE

Double-Balanced Pen‘tode Output giving brilliant reproduc~

tSi:nf:n a M:ving-(l:lox}lSpeaker;as much power as a Mains 0 U TPUT 5‘

t from ordinary high-tension batteries.
lﬁiuen Enve made thié All-l\'Neave Al.l-\go‘xld Rbadil? nl;raillx:blﬁ u; M 0V| N G EUIM
ome Constructors hrst, cause it brings back the thrill o 1

conquest to hear America and Australia direct on a set you H‘OUDSPEAKER

have built yourself, it kes you an husiast to realise what

a wonderful thing you have created ! The ontput stage of the All-

When you see the Great Free Chart of the All-Wave All-World Wave, All-World **Sky-

“Skyscraper >’ 4, which tells you how to build it and how to scraper’’ 4 is Quiescest

worh it and why it gives such marvellous results, you will Push-Pull outpnt at its best,
incorporating  TWO BAL-
ANCED LISSEN POWER
PENTODE VALVES and
giving you brilliant repro-
duction oo a Moving-Coil
Speaker. You get mains
volume from this set, yet it
worhs from ordinary high-
tensicn batteries and is an N

econcmical set to run.

£
Vo

agree at once that it will he wise of you to build 'for
yourself rather|lthan buy a factory-assembled receiver
which cannot give you these new and intriguing short-wave
stations. The FRI CHART simplifies everything ; there
are pictures of every part, with every wire numbered, every
hole lettered, every terminal identifed. YOU CAN’T GO
WRONG! But get ithe Chart and see for yourself —then
build the Lissen AH-Wave All-World * Skyscraper’ 4, tke
SET THAT SPANS THE WORLD !

ISSEN:

%:® POST COUPON /for

'\ FREF

!

To LISSEN LTD.,
Publicity Dept.,
ISLEWORTH. |
Please send me FREE copy of the All- |
Wave All-World “ Skyscraper”’ Chart.
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Tests carried out have proved that the life of Dubilier Metallised
Resistances is practically limitless. Thousands of hours of service
have failed to alter their value even by as little as 19,.  You
cannot buy a better Resistance than Dubilier. Their special
method of manufacture, exhaustive testing and proved perform-

1 Watt 1 /! ance are a guarantee that they will never fail you
2 Watt 2/
| 3 Watt 3/

x RESISTANTCGCES

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, N. ACTON, LONDON,W.3

Just Published

THE ELEMENTS = OF WIRELESS

By RALPH STRANGER

Indispensable to everybody who wants to understand the
working of wireless receivers. The Author starts with clementary
principles, covers the whole field of wireless reception, both fram

the theoretical and practical points of view, and finishes with
a'complete survey of a four-valve wireless receiver, explaining 3 6
its working from the aerial terminal to the loud-speaker.
Obtainable at all Booksellers, or by post 3/9 from George
Newnes, Ltd., 8-11, Southampton St., Strand,” London, W.C.2
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RANDOM REFLECTIONS ON THE
1933-34 VALVES
(Continued from page 314)

therefore draw attention to Fig. 1, which
shows a voltage limiting device which,
although incapable of giving the perfect
regulation of true A.V.C., will make
many stations previously worthless capable
of giving entertainment value.

The fundamental idca is that the greater
the input of the detector the greater will be
the grid current, consequently the farther
back the variable-mu will be biased

Before leaving the subject of ,the H.F.
stage, it will not be out of place to correct
the faise impression regarding the amplifi-
cation available from an ordinary screen-
grid valve.

The best possible type of 2-volt battery
valve is unquestionably capable of magni-
fying a signal by 450 times, but before this
can be achieved an exceptionally efficient
coil would have to be associated with it,
wound with Litz wire, and the screening
box would have to be made of copper, and
at least 1 foot cube, to prevent the efficiency
of the coil being lowered.

The very best modern coil, scrcened in
the conventional manner (except Ferrocart)
will give a stage gain with the same valve
reaching about 140 times. On the other
hand, there were many coils on the market
that would only give a gain of 50. This
loss in itself is serious, but when two stages
are used the wastage becomes intolerable,
as the 140 and 50 become 19,600 and 2,500
respectively, which is a loss in actual gain
of more than 87 per cent.

. We may next turn our attention to the

1{ detector stage, but hete there is very little

to be said, as nothing of note has recently
been contributed, except special detector
valves that cannot be disassociated from
automatic volume control. It may not be
out of place to mention the Westector or
so-called cold valve, but at the present
time this component is only efficient with
large inputs, consequently we venture to
think that its appeal is somewhat limited.
Incidentally its use does not permit of
reaction.

The output stage has shown lively
devclopments within the last few months :
firstly in the form of quiescent push-pull, a
development limited. to battery work,
which enjoyed a very short life before it
was crushed by Class B, Class B amplifi-
cation has been too fully dealt with as a
battery output valve to warrant further
mention, but some remarks on its possi-
bilities for mains sets will be new to many
readers.

It has been often pointed ont that as the
smoothing device and so forth must  be
designed to carry the maximum current
taken by the valve at any one instant,

"there would be no point in extending Class
‘B to all mains receivers. But there are

two points against this argument which
appeal strongly to us.

First of all, Class B has a definite sphere
of activity for D.C. mains sets, .as the price
of D.C. current is often 6d. per.unit or even
more, and the saving that can be effected
by Class B valves over an extended period
is considerable, providing that high voltage
D.C. mains valves can be used so that there
is no appreciable wastage inh dropping the
filament voltage over a large resistance.

Class B valves also have a definite use on
A.C. mains when the output is really large,
and although gauge of wire and so on must
be.adequate for the makimum current, the
lowered average current drawn will permit.
relatively smaller valves being used.
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A SMALL TESTER |
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re— et

tester shown in the accompanying
-illustrations may interest readers
who like to know the condition of their
batteries, etc. The materials required are
as follows :—
" A polished recessed switch block 6% in.
by 64 in. ; one meter (the one shown is a
Wates triple reading -instrument, costing
8s. 6d.) ; nine sockets (Clix) ; three minia-
ture gerew bulb holders (metal holders, not
china) ; and three 4}-volt flashlamp bulbs.
Alsgo a .25 mfd. fixed condenser may be re-
.quired across the milliamp section. 'The
method of construction is as follows :—
Drill nine holes, five at the top and

® ®©

- +
MILLI-AMPS

® © ®
+ - +
HT LT HY. LT

BuLe

INSPECTION

; ! \

HOLES

: © +© g

Fig.1.—Front view of the finished instrument,

four at the bottom of the polished block
for the sockets (see Fig, 1). Cut out a
hole in the centre of the block large enough
for the meter face to slip through. Mount
the miniature screw holders on the inside
of the rim at the bottom of the block, then
screw a bulb in and mark where the bulb
rests on the inside of block. Make three
marks, one for each bulb and then drill
the holes about § in. diameter. The lighted
bulbs will show through the holes, at the
front of block.

Wire the three holdersin series, the second
and third'sockets tightening on the connect-
ing wire between the miniature holders.
Wire the meter up to the five sockets at
-tiwpiln .  (Continued on page 322)
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e
Fig. 2.—Rear view of the tester showing
conneclions.
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SUPERIAL is too
costly to IMITATE

In every way Superial is superior to all other Aerials. It has longer range, super
selectivity and crystal clear reception. It is simple to fix—no insulators are necessary and
no separate lead-in is required.

Compare any other Aerial with Superial and you will realise ‘the poor quality of the
ordinary outer covering—examine more closely and you will discover that the imitation
is made up entirely without -the essential rubber vulcanization — therefore without
protection. Get Superial and be safe—it costs only a little more, but is worth more
than double. Then, of course, there is the extraordinary efficlency of the scientific
combination of ferrous and non-ferrous metals (including copper) far superior to the
copper only Aerial.

Look at the illustrations below. The greatly enlarged photograph shows Superial with its
seven strands completely encased from end to end with extra heavy vulcanized rubber
insulation, so thick, it is actually like a rubber tubing. This insulation is then protected
with heavy braiding and finally compounded and waxed to resist every condition of
weather—hot or cold, all the year round for many years to come.

wHicH MADE BROADCAST g
E\_EcTRoN'S SUPER - AERIALI

100t 3/6 : 75ft. 2/6 : 50fc. 1/9 : 25fc. M/o

From Dealers everywhere.

BEWARE OF |
IMITATIONS

Scientific combination
of highly conduciive
ferrous and nonferrous
, soft metals,

LOOK AT leanlzed
THE NAME |7t nnon, » £ 5 o o
AND THE [
T ' LIGHTNING
| o = F REE INSURANCE
gmwtu rotection
FOR 2 YEARS

LOOK AT THIS POOR IMITATIOM. A piece of ordinary
covered Acrial. The cheap cotton *‘ covering’’ is not true insulation,
neither is it a protection against corrosion or lightning. [t quickly
perishes on exposure, becomes unravelled and serves no useful purpose.
Do not confuse it with vulcanized rubber insulation, which is a
perfect protection.

Jhe REW LONDON ELECTRONWORKS Ltd,

6, EAST HAM LONDON.E.@

@® IMPROVE YOUR SHORT WAVE RESULTS

SSORT-I‘QII)ADVY}'; TOEIIIIZTHU%IAETS = will wlelcv;éme
this . * ) 2 igh efficienc: ead-in ' »”
device. It makes sure that weak sport-'wayvé signals EDDYSTONE " LOW

from thousands of miles away aje carried safely LOSS LEAD IN

to the set without loss at the point of lead-in CAT. No. 946

=—usually the weakest link of any aerijal system v Le 4 ’
Price 2/6.

Latest list ot ! EDDYSTONE» short
wave parts now ready, free on request,

EDDYSTONL

LOW LOSS

The apecial outside insulator of ‘the leadn s of
vitroous glazed porcelain, made lo withstamd weather
and o give long leakage path lo earth—it will not
hold wet or molsture,  T'he insulcting (ube itself is
Mgh tensile strength glass of electrical quality.
All metal parts are polished and nickel plated.

% LORDON SERVICE DEPOT—WEEB’S RADIO STORES, 164, Charing Cross Rd., W.0.2'

Also  tuitable for wse with transmitlers,

‘STRATTON. & C0., 'LTD., BROMSGROVE 8T., BIRMINGHAM.

LEAD IN
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¥ to men who
want careers

NT

((EME

NNOUN

in the sign janguage
of the

Broadcasting Room

this symbol means

““Announcement.’’

|

. The I.C.S. Radio Courses cover every phase
of radio work, from the requirements of the
youth who wishes to make wireless engineering
his career to the man who wants to construct
and maintain a broadcasting set for his home.

amazing rapidity. Only by knowing thoroughly
the basic principles can pace be kept with it.
Qur instruction includes American broadcasting
as well as British wireless practice. It is a
modern education, covering every department

dealing with the Installing of radio sets and,
in particular, with their Servicing, which to-day
intimately concerns every wireless dealer and
his employees, The Operating Course is vital
to mastery of operating and transmitting.
There is also a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.
% We will be pleased ‘to send you details of
any or all of these subjects. Just fill in, and
post the coupon, or write in any other way,
stating which branch of Wireless interests you
—the information you require will be forwarded
at once.
i

International Correspondence Schools, Lid.,
Dept. 94, international Buildings,
Kingsway, London, W.C.2,

Without cost, or obligation, please send me full
{nformation about the Courses I have marked X

" I1-COMPLETE RADIO

IO RADIO SERVICING

1 RADIO EQUIPMENT

IT RADIO SERVICING AND SALESMANSHIP

1 WIRELESS ENGINEERING

I WIRELESS OPERATOR2S
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Recruiting New Opera

= Some Fine Recordings
‘ from the Great
Composers

i
e

Enthusiasts | ‘ s
NEW and clever i By E. REID-WARR
idea from B ——
Columbia . .is

likely to cause a real .interest in opera
amongst those who have been wont to
consider this form of musical pageantry
as something boring, if not quite
unpleasant. The Columbia Company have
very accurately assimilated the viewpoint
of the ordinary listener to whom the long
declamatory passages of the singers have
made no musical appeal. When an opera
such as La Zosca is attended, the action
and the picturesque setting helps materially
to embellish the ¢ dialogue,” which in this
opera is somewhat plentiful. When the
opera is transferred to a record, ordinary
folk are apt to dwell on the comparative
scarcity of real sustained melody, and so
become dissatisfied. This, I think, is the
line of reasoning which has resulted in what
Columbia calls * abridged ” or * concise ”
opera. They have picked all the choicest
blooms from the operatic tree for your
delectation. The first issued is Il Trovatore
and Carmen, to be followed by Madam
Butterfly and Aida. Let us look at the
first, Verdi’s glorious work, and see what
blooms have been culled, and by whose
hands. Everybody knows Miserere, but
do they know the Anwvil Chorus? Many
know Home To Our Mountains, but do they
know the Soldiers’ Chorus? If you don’t

1 know them all, forget the prejudice against

Grand Opera and listen to them as glorious
tuneful melody. If Lionel Monckton or
Franz Lehar had written the Soldiers’
Chorus for a musical comedy, at least ninety
per cent. of the population would have been
able to hum or whistle it. In short, all but
the best tuncs have been left out, each
record being a complete gem able to sparkle
by itself.

Now for the performers. All are from
the famous Scala, Milan; the orchestra
the Milan Symphony. So you see you
have also the best singers as well as tunes.
The cast of each opera is different, and
naturally, some artists better than others
in the leading parts. Manrico in T'rovatore
is very .good; the Carmen is extremely
vivid. The records of each opera are six
in number (12 inch) and are enclosed in a
free portfolio wigh a leaflet about the opera.
The cost is 24s. for the six, but each record
may be bought singly. ;

Any effort to make people enthusiastic
about opera would have been doomed to
failure, if the whole had to be absorbed by
musically immature listeners. Their power
of wsthetic assimilation would break down
under the strain. But try the easy way—
that of listening to the beautiful melody,
or the jolly jingles, of grand opera, selected
ready for you in this series.

The season is now
. getting into its stride
and the big orchestras are beginning to
show up with a few noteworthy perform-
ances. Let us take a Beethoven one first—
the Egmont Overture (H.M.V. DB1925).
Here is a piece essentially dynamic, much
more closely allied to the tone-poem than
to the overture. It throws on the screen,
so to speak, a portrayal of exploits with
restless and moving music. The playing
of the B.B.C. Symphony Orchestra is as
impressive as usual. Wherever Beethoven
comes into the picture, you will sooner or
later hear Egmont, so it will be well to hear
this version at once.

Another from H.M.V. is the delightful
Nocturne from the Midsummer Night's
Dream (DA1318). Mendelssohn receives
full justice at the hands of the London
Symphony Orchestra on this record.
There is, of course, a fairy atmosphere
about it which quite transports the listener.
This is one of the *standard” classics,
and will prove a refreshing draught at any
hour. Moving along chronologically, if on
a different plane, you will, I think, like a
quite simple- record of Marek Weber’s
Orchestra (H.M.V. B4428). They play
Love’s Dream After the Ball and Indra
Waltz. Very tuneful, light numbers, which
will merge with a twilight hour splendidly.
(Anyway, you ought to like the first, for the
sake of the dear old Stephanie Gavotte !)

Quite the most enchanting thing of the
month is the Beethoven Symphony No. 5 in
C Minor (Columbia DX516-519). This
has always been a great favourite : it is so
helpful—so sincere. It always seems to me
that the “ Fifth ” might well be the story
of a life (or even a day in somebody’s life).
The first movement perhaps enunciates
the theme, telling of things to be done and
hinting at the reward. Here is music
important—forthright—impressive. ~Then
the second movement opens with a strain
of singular and soothing beauty, with here
and there reminders of the central theme.
This might perhaps hint at leisure—repose
after work. Strains of jollity follow to
show that fun counts for something in life,
after all. But—a homily breaks in with a
dozen or so bars of serious music. Don’t
overdo it, it says. Then back to merriment,
with a mélody almost like musical honours
at a banquet. A quiet song of thanks-
giving closes.

Awakening is the dominant idea on the
third record—awakening to pleasant me-
mories. But a call to action follows, more
and more insistent. Argument—hurry—
getting down to it scems to characterize
the third movement. And so to the fourth
movement. A successful issue has been
won with rich reward. Here you have

(Continued on facing page)
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music of pomp and real magnificcnce.
But the triumph is arrested by a lovely
passage to recall the simple things of life.

Now all that is probably far away from
the thoughts which inspired Beethoven
when he wrote the fifth, but I prefer to
translate it into something which may
appeal to ordinary folk, Your interpreta-
tion may be different, but the music is
unmistakably great; and this undying
work has here been faithfully handled by
the London Philharmonic under Wein-
gartner in the finest recording of this work
ever made. You can get the records in an
album, by the way, with a leaflet, all for
20s. if you prefer it, and I don’t know any
sct of better value or more lasting worth.

Piano—Organ

Another important addition to outstand-
ing piano performances is the Liszt Sonala
in B Mainor (H. Moll)—H.M.V. DB1855—
1857. Horowitz treats us to some wonder-
ful playing. He belongs to that type of
genius who can strike a single note and
convey volumes. This piece contains not
only examples of this, but much of the
* brilliant ” music Liszt often wrote. A
valuable work for the student.

An eminently suitable suite—so it turns
out—for the organ is the Peer Gyni. G.
Thalben Ball has done it most pleasantly
at the Kingsway Hall on two H.M.V.
records—B4484-85. I am quite sure of
its popularity : he interprets it all per-
fectly, especially In the Hall of the Moun-
tain King.

Various. Voeals

It is some time since a record of a male
voice quartette appeared, but one on this
month’s Columbia list is well worth while.

The McGowran Male Quartette (well known”

to Midland Regional listeners) have done
Kingsley’s Farewell and two funny things
called Little Tommy and A Calastrophe
(DB1178). The first is a little known
setting by Colman and is most attractive.
Their singing is really good, and, with the
right stuff, they may be the English
combination to give the reigning monarchs
(The German ‘‘ Comedy Harmonists ) a
run for their money. I heartily recommend
this record to you.

You all know Teresa Del Riego’s beautiful
song Homing. Two performances have
recently been issucd, one by Derek Oldham
on HM.V. 4481 (backed by Still as the
Night) and the other by Eva Turner on
Columbia LB1l (with I Love Thee). It’s
up to you. Tenor or soprano? Eva
Turner’s rendering is an improvement on
that of Alvarez, and, whilst a good per-
formance, I don’t think it is quite suited to
her. I like Derek Oldbham’s better: it
means more to me, and his other side is
better than the.second song of Miss Turner.

Here is a record which is a success because
the singer has stuck to his natural bent—
opera. Joseph Schmidt is not nearly so
good in his recent frivolities as in Meyer-
beer’'s O Paradiso (L’Africana) on Parlo-
phone R1593.- Really, this is a very fine
performance, and the reverse side Penso
(Tosti) illustrates his =ability with the
rhythm usually associated with Naples.
It would be unforgivable to pass over a
Melchior Wagnerian record. We have the
Prewslied from the Meistersinger (H.M.V.
BDI1858) in which this famous star shows
to considerable advantage. I prefer the
Prize Song in every way to Richard Crook’s
recent, record, and the Siegfried Forging
Song is a stirring effort. If you are a
Wagner enthusinst, hear this.

PRACTICAL WIRELESS

THE GREAT TRI

Not only “great” but overwhelming. The
astonishing, “ Microlode ” has altered the
whole aspect of moving-coil speaker
matching. @ A superlative speaker accu:
rately matched to the set is better than a
good speaker approximately matched.
Brilliance, attack and sensitivity depend
largely on magnet, speech coil and cone
design. Even balance of reproduction de:
pends -on the matching. ® That is why the
WB. * Microlode “ is specified by the
designers of nearly every constructor set

this year. ® Hear one at your dealer’s
and realise the difference. ® Meanwhile

write for the new W.B. folder.

‘MICROLODE’ type
P.M4a-42/-  P.M.6-32/6

With the new "“Microlods” feature and thz famous

“ Mansfield” magnetiz system!

‘MIGROLODE’

(Regd. Trade Mark)

MOVING:-COIL SPEAKERS

LY

321

UMPH

OF THE W.B.

‘MICROLOE

E.’

=
r

' 4

I"mmm"llHmuumummlllliﬂm/"ﬂ.,l!

I
Whitsley Electrical Radio Company Ltd, Dept. D, Radio Works, Mansfield, Motts.
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Learnat home
EARN

at home
Py for |

mesn,

Thousands of men are earning regular incomes for
interesting spare time work such as Set Designing,
Writing for the Press, Servicing, Inventing, Demon~
strating, etc., etc. You can do the same. You can
turn your evenings into guineas and, if you wish,
qualify for highly-paid full-time employment.
Trained men are urgently wanted and we can give
you the sort of training that employers demand.
T.C.R.C. Radio Correspondence Courses are pre-
pared and conducted by men who have themselves
made good in the Radio Industry and earned four-
figure incomes.

Read what a Leading
Radio Manufacturer says :

* There can be no doubt as to the wrgent necessity fer
such a College, and I heartily commend your enterprise
10 spreading wireless wisdom sn this manner. There is
a greal fudure in radio and the men who take the trouble
to study and specialise will find their progress assured.
I know that those who complete the thorough course will
be well eqm'ﬁbed with the valuable knowledge so essential
to the -smodern radio craftsman.”’—Signed : LIS
VERRELLS, Managing Director of E. K. COLE,
Lid. (Manufacturers of the famous EKCO RADIO).

Fathers! Prepare your
sons for jobs like these.

Radio offers immediate rich rewards to trained
men. It is a field of tremendous and unlimited
opportunities. Air traffic, broadcasting, television,
talkie pictures and the whole of the electrical feld,
quite apart from the actual radio industry, are
vitally linked up with radio science. In less than 10
years more than 150,000 jobs have been created,
some men earning over £2,000 a year and many
thousands over £500 a year for work that you would
call a hobby.

Read what “ Practical Wireless*® says:

* There is no doubt that the Courses have been prepared
in a most masterly fashion by men who know what
they are writing about. The Principals of the College
are in constant touch with leaders in the radio sndustry
and can, therefore, effect introductions which can be
of the greatest assistance to students. A recommendation
from the College direct to an employer is not only a
guaraniee of the student's training but also confirms
his determination to qualify for a good position. The
student is assured thal the College will use its influence
to the ulmost to help him to succeed."

ACT NOW!

Widen your radio knowledge.
intensely interesting—no foreign
obsolete theory or dull drudgery,
expenses. You will enjoy learning.
Our Prospectus gives you full information of the
opportunities that radio offers and explains how we
can train you quickly to become a radio expert
through practical home study. It is free for your
asking. Just fill in and post coupon now,

POST THIS COUPON NOW

T.C.R.C. Training is
text-books, no
no additional

To 4 Technical and Commercial Radio College,
Lioyds Place, Blackheath, S.E.3.

c
- Please send me, free, full details of the
T.C.R.C. Radio Correspondence Courses and
tell me how I can qualify for highly-paid
employment, as well as making mobey in my

E spare time. o
" H
s Name........ Biemrs,o o Sierigs o Menle. 0 SR =
Addeess. ... ....... .00 e
OBAUPID. hiois o 4 1o oiohomsiots summarsis’s o o Age ...
Pr.W.2. (3d. stamp if posted in unsealed

envelope)

ATSMALL TESTER
{Continued from page 319)

top  of block. Place some cardboard over
the meter, bulbs, etc., and then cut a
piece of cardboard 64 in. by 64 in. and
fix it down with drawing pins. The reason
for using bulbs is that a more satisfactory
test is gained by this method. An H.T.
battery may read 50 volts on the meter,
but may not have enough current in it to
make a 33-volt bulb even glow. Most H.T.
batteries are socketed for 6 to 9 or 12 volts.
One, two or three bulbs can be brought
into use by plugging in the proper socket.
It makes a good all-round and convenient
tester and does not take up too much room.
The diagram, Fig. 2, shows the connections
behind the baseboard. The bulbs, wiring,
etc., are all enclosed if the holes are neatly
made, -The result is a neat little meter,
which can be hung up by the side of the
set.—H. PacLLisER (Bradford).

A Duplex Aerial for Long and Short Waves

Here is a useful aerial arrangement used
for listening on widely differing wave-
bands. The original idea was used for
the long waveband (600 to 4,000 metres),
and short waves (10 to 160 metres). The

TO SHORT WAVE
RECEIVER,

A duplex aerial arrangement for long and
short waves.

TO LONG WAVE
RECEIVER.

aerial consists of a twin wire inverted “ L
type, 49ft. in length (from free end to
aerial switch), each limb being spaced by
6 foot spreaders. Good results are obtained
on short-waves using one limb, long-wave
reception being carried out by throwing
over the double-pole double-throw switch
to the opposite position, when both limbs
are paralleled. The improvement noticed
on the longer waves was very marked,
yet short-wave reception was not marred.
The accompanying sketch makes the
arrangement clear and, when erected,
apart from being of symmetrical appear-
ance, it avoids the necessity of aerials
being unsightly.—RoBr. K. GREENE
(Fawdon).

MAKE THE ORBIT.

Specially Designed for You.
See Page 307. '
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RETS OF

CELEST]

SUPREMACY

ACCURATELY
PROPORTIONED MAGNETS!

The cobalt steel magnets fitted to
Celestion Speakers are accurately
proportioned. The proportions are
such that' wasteful magnetic leakage
is reduced to a minimum and the whole
of the cobalt steel used to its fullest
advantage. As a result, Celestion
Speakers are much more efficient—
are much more sensitive—than other
speakers fitted with far larger magnets
less accurately designed. It is such
attention to detail that puts
Celestion in the forefront of modern
loudspeaker design.  The name -
Celestion stands for high-quality
reproduction combined with unfailing
efficiency. Celestion speakers can be
supplied to match any set or type of
output.  Ask your dealer to demon-
strate, or write for illustrated details.

PPM9 Chassis Model £1-15-0
PPM19 Chassis Model  £2- 7-6
PPM29 Chassis Model £317-6

Celestion Ltd., London Road, Kingston-on-Thames.

MODEL PP.M.9

Soul of Music
THE FOREMOST NAME
IN | SOUND REPRODUCTION

Ghe U
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HORT-WAVE transmissions are 80

readily picked up on simple apparatus

that a small portable receiver to
cover the 13 to 80-metre wave -band is
quite a practical proposition. If the listener
is prepared to be content with headphones,
then two valves are usually sufficient for
normal working. A stage of high frequency
before the detector has not been included
because the cost, weight, and space taken
up by the extra components has to be
considered, and a larger H.T. battery
would be required. Such a stage has
certain advantages, and would provide a
certain amount of amplification and easy
reaction control also, if the receiver is to
be used on various holiday trips the aerial
arrangement is likely to be different each-
time the set is used. The height and
length of aerial would depend on local
conditions, and in connection with such
aerials it is worth noting that a supply
of spare wire should be taken ; the writer
has often bcen compelled to abandon
quite a good length of wire on packing
-up for the day, after getting the free end
placed nice and high in a convenient tall
tree. Readers must not conclude that it
is a common practice to leave the country-
side festooned with odd lengths of wire,
but there are times when there is no
alternative. If conditions only allow for
a very short acrial, it should be tried
connected to the grid end (terminal
No. 6) of the tuning coil, with or without

Phones.

kB g

y- -

an intervening series condenser.

A SHORT-WAVE
PORTABLE

RYPPRPRPNPE

.
K

The latter may not be necessary,

as the damping should not be {L
sufficient to prevent the receiver =
oscillating.  With the particular =

type of dual range coil used in the

receiver described here, an aerial

loading inductance winding has

been incorporated with the aerial

coupling coil, and by shorting -
terminal No. 3 to No. 2 either space Asponr)
with a piece of wire or another® g%z

switch, this coil can be cut out

coupling winding wused.
wave-change switch used in the
receiver shorts terminals No. 8

A o space For L T, 4
and only the usual small aerial Teriswin ap.ccar/ator 12

The acherBomics mega™
Fig.1.—The containing
cabinet for the short-wave portable.
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Fig. 3.—Complete circuit diagram of the
two-valve set.

or any part of the headphones upsct

reception. Another short-wave choke

and fixed condenser connected to the

oo Mfd

AHF /:oA/e
Utra Short
Whave

M
25 M Mfdl

i

Aerizd Grd

A e o

Fig. 2—A one-
valve short-wave
" circuil,

Larth

EsM M/d

RPeacton

and 5, so that only part of the tun-
ing coil is used. This is just an
ordinary “on and off” push-pull
switeh, and when closed the range
covered by the coil is about 12 to
30 metres, and when open 25 to
80 metres. It may also be noted
that the high-frequency choke has
not been connected in the circuit
exactly as specified on the in-
‘struction sheet sent with cach
dual-range coil ; both methods have |
been tried and the one shown,
which includes a fixed condenser of
.001 mfd., has been retained. Con-
structors can use the other method
if a .001 mfd. condenser is not
available. Experiments with the
aerial connected to the grid coil re-
sulted in *“ head eapacity ”; the
receiver oscillated smoothly as be-
fore, but touching the ’phone cords

(Continued overleaf)

LIST OF COMPONENTS FOR
PORTABLE

One Wood Case with Plywood Panels and Divisions
and Baseboard.

One Metal Panel.

One Antinodal Short-wave Coil Unit (Radio In-
struments, Ltd.).

Two Valve-holders {one short-wave and one ordinary),
or two short-wave type.

One .00025 mfd.Variable Tuning Condenser (Utfity).

One Slow Motion Dial, Type No. W18l, for above
(Utility).

One .00025 mfd. Siow Motion Reaction Condenser
(Eddystone). .

One Short-wave High-frequency Choke (Bddystone),

One .0001 mfd. Grid Condenser (Lissen).

One .001 mfd. Condenser (Lizsen).

One Grid Leak, 3 to 5 meg. (Lissen)

One L.F. Transformer, Ratio 1to 7 or 5 to 1 (Telsen)-

Two On and Off Push-Pull Type Switches.

Four Terminals, Phones, Aerial, Barth (Belling-Lee).

2-Volt non-spill Accumulator and 100-Volt H.T.
Battery, Exttas to prevent hand capacity effects as
per circuit diagram, Fig. 3.

One_Short-wave High-frequency Choke and .001
mfd. Condenser, is required. The Eddystone taper
type HLF. choke is suitablé for both positions i
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IMPORTANCE

AN EVENT OF

" CLASS
OUTPUT STAGE

The most efficient and adaptable
Class B Unit Available

FOR ALL
CONSTRUCTORS

FOR ALLSTANDARD\N22——
& ALL RECENTTYPES G2
BLUE SPOT MOVING COILS
66 R UNITS & CABINET MODELS

Literally thousands of listeners who own Blue Spot Speakers, and thousands more besides, wiil
welcome the introduction of this new Blue Spot Class B Unit. It is so essentially adaptable, so
simple to fit, so completely efficient, so thoroughly representative of Blue Spot quality and value.
The addition of this unit enables any Battery set owner to enjoy Class B output at little expense.

The unit can be fitted in a few seconds and in the case of Blue Spot Speakers simply by means of bolts
which bind unit and speaker together as a complete rigid unit. The assembly is then ready for
fitting to the Speaker baffie, to the baseboard, or fitting inside any Blue Spot Speaker cabinet.
Among the features of the new Unit are : Tone control to match Unit with Set ‘and minimise high
‘frequency disturbances such as heterodyne whistles or background noises. Provision for Grid
Bias for Class B valve where required. ~Full particulars and instructions are contained in Leaflet
No.P.R.24.0. which will be sent post free on request.

Price without valve. 29/6
Price with Osram B21 . 43/6

The British Blue Spot Company Lid.. Bluz Spot
House, 44/% Rosoman Street. Rosebery Avenue.
London, E.C.1. Telephone : Clerkenwell 3570.
Telegrams : ** Bluospot, Isiing, London ™ Distri.
butors for Northern England, Scotland and Wales:
H. C. RAWSON ‘Sheffield and London), Ltd.. 100
London Road. Sheffield ; 22 St. Mary’'s Parsonage,
Ma 3 17 s, Road, Newcastle-upon-

Tyne; 37, 58, 39 Clyde Place. Glazgow,

i
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A SHORT-WAVE PORTABLE
(Continued from previous page)

last valve as indicated by dotted lines
(Fig. 3) should help to prevent this trouble
or at least reduce it. Using the aerial on
terminal No. 4 gave the best results, and no
capacity effects. The special short-wave
reaction condenser is very compact and
contains its own slow-motion gear, which
makes reaction control perfectly smooth
and easy to adjust.

The case is of quite simple construction,
and is perhaps larger than that used for
two-valve portables for medium and long-
wave broadcast reception, but as a first
experimental short-wave portable it was
considered best not to crowd the com-
ponents too much. The whole of the top
compartment is used for the receiver;
the H.T. compartment will take a 100-volt
battery measuring 10%in. long, 5}in. wide,
and 3}in, deep, when placed on its 3}in.
side with sockets towards the outside.
The I.T. compartment should be ample
for a 2-volt non-spill type accumulator,
or no doubt constructors will wish to use
any type they have to save purchasing a
special one ; in any event, the accumulator
is not left in the case when the set is not
in use. An “on and off ” L.T. switch is
fitted in the side of the case where the
leads from the valveholders pass through
the component shelf to the battery com-
partment.

Two H.F. positive wander plugs are used

1to allow for feeding the detector with its

own value of HT. Trials should be made
at various tapping sockets between 36
and, say, 60 volts, for the detector, leaving
the last valve connected to the 100-volt
socket. The valves used were HL.210
detector and P.220, both Mazda. Stations
heard, apart from plenty of morse, have
included : Vatican City, Rome, Moscow,
Sydney, Australia, the Empire programmes
to the African Zone, Zeesen,SAmsterdam ;
others, French, German, and Italian
stations and ship to shore talks with the
ships Bremen and Homeric. The main
reason for making this short-wave portable
was to try short-wave reception away
from the house clear of machine-made
interference ; the idea has also appealed
to would-be short-wave listeners who
live, for example, on a main road where
trams and buses pass all day up to
a late hour. Medium-wave reception is
spoilt at many such homes owing to this,
and on a short-wave sct any motor-car
in the street quite spoils reception ; even
an electric door bell sends out a “ signal
or buzz which comes through at any
setting of the short-wave tuning. An
all-metal case would be desirable, but here
again cost is a consideration.

Experimenters may not wish to have a
short-wave portable if they have a plug-in
adaptor unit in use, and it is suggested
that apart from the fact that this receiver
can be used indoors or out as a sclf-con-
tained set, a slight modification would
allow the first valve only being used,
with suitable connections, to form a plug-in
adaptor, which could be used with any
medium and long-wave broadcast rceeiver
with or without high-frequency stages, but
taking its H.T. and L.T. supply from the
larger set.

The accumulator compartment has been
well painted as a protection against the
possible action of fumes, the remainder of
the case being stained and polished. A
future improvement will be a waterproof
canvas cover to enclose the whole case
during travelling. B. P.
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(Continued from page 296)

the chassis can be seen from the revised
wiring plan. To simplify the location
of the parts I have divided up the chassis
into lin. squares.

You will see that the two terminals
to which the reaction winding was previ-
ously joined are now connected to the high-
frequency choke. One terminal of the
rcaction condenser is also connected to
that terminal on the H.F. choke which
goes to the anode of the detector valve.
One end of the reaction winding is.joined
to a second terminal on the condenser,
whilst the third terminal is left free for the
time being. The second reaction coil
lead is connected to the same terminal as is
the lower end of the tuning coil.

To make use of the new system of reaction
control, you should move the reaction coil
until it is directly over the end- of the
tuner, and then vary the degree of reaction
couplmg by means of the condenser.
You will find that the condenser produces
almost exactly the same effect as did moving
the coil itself, but considerably more
accuracy will be possible. Incidentally,
it is still necessary that the reaction coil
should be wired up the right way round,

so you might have to reverse the connections
before proper work-

ing is obtained. RO Suleh

setting. This is because the condenser has
three sets of vanes, one moving and two
fixed ; the moving vanes are alwaysin mesh
with one set of fixed vanes and generally in
mesh with both, so that as the capacity
between the moving and one set of fixed
vanes is reduced the capacity to the other
set is increased by the same amount.

Next week we shall rebuild our tuner,
making it somewhat neater and suitable
for covering both medium and long waves.
The two new components we shall require
will be a push-pull switch and a small
angle bracket, so the cost will be one-and-
sixpence only. In thc meantime I hope
you will find plenty of interest in experi-
menting with the three alternative forms of
reaction.

> r— ra—

NEW COMPONENTS REQUIRED
FOR THIS WEEK'S EXPERIMENTS

One “ Goltone”’ Super H.F. Choke.

One British Radiogram .0003 mfd. Differential
Reaction Condenser,

One British Radmgram Component Bracket,
type No.

Y ) a1 a1 ) - .-!

|

|
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. Tuning Cond'r
Differential Reaction ”j‘ .
Gives Still Better —hi . =
Results E gy - ‘:’{.,..1
The chief objec- 4l ¥ LB ‘
tion to plain AN
capacity reaction of , s i
the kind we have I\&».’; =i | 2 T A
just experimented _| \@ ey ; ‘ i
with is that tuning &2 Nl @k
is affected by varia- Fuse pokter| T ,"'-M
tions of the reaction ° Sre=s e

condenser. Another |

wl

difficulty sometimes ¢
occurs due to the
tact that oscillation -~

Dual Rang
Earglmg Scrow

starts with a ““ plop”’
instead of building .

up smoothly. Both

these difficulties can
be overcome by
making use of dif-
ferential reaction.

For this we shall

make use of the
third terminal on

the reaction con- .

denser ; it must be
connected to earth. |-} %

It will be under-
stood by following
the connections that
the reaction conden-
ser is in scries with 6
the reaction coil,
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the two being joined |
between the anode

of the detector €|-
valve and ecarth.
Thus, as the o}

e
To b
]

reaction setting is

reduced, the |-
capacity also is .,:‘,
made less; it is ,

pon

]

this which affects
the tuning. But by L

joining the third
terminal to earth,

the capacity between P
the detector anode
and earth remains
constant  irrespec-
tive of the reaction

Wering Previcusly Carried Oul Shown?- e as

s € Ly @ E) 0 " 2 s

New Wiring Skow: -~

Fig, 7.—The wiring plans above clearly show the new wires which hav:
been added during this week’s cxperiments.
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This
“SOUND UNIT.

plugged in to even
the most moderate
battery set, drives
a full size moving-
coil speaker to per-
fection. Gives
enormous ificrease
in volume without
impairing purity
of tone.
SOUND SALES
“HSOUND UNIT.”
The first and still the
finest Class B adaptor.
Obtainable from all
dealers or direct ; 35,,
post pald (less valve}

OTE : Supplicd on EASY TERMS by
HERAUD LTD., No. 1 Edmontnn. London, N.18

the Experts

i SALES

Tremlett Grove Works,
JUNCTION ROAD. N.19.

MICROPHONE BUTTONS 1/~

Usually sold at 3/6. Our price
has always been 1/-. We have
supplied thousands to heme
users.

MICROPHONES FOR ALL
PURPOSES. MATERIALS
AND PARTS.

Ask for our Mike List * A.”
We are makers and carry the
biggest and most varied stock
in London.

Hand Mike in 2-in. Casing, 5/6.
- Pedestal 108, 10-in. high, 12/6.
P.A. Mikes and complete outfits by B. T H., Brown, Mar-
coni, and Siemens, cheap. State detalls of your wants.

8. G. BROWN'S BATTERY SUPER-
SEDER makes H.T. from your L.T.
2.volt battery, rectified and smoothed ;
3 tappings. A boon to those who are
not on the mains. Reduced from
£3/15/- New and Guaranteed, 37/6.

PHOTG CELLS. £5 Photo Cells for Talkies,
Light Tests, Timing Cortrols, etc., at bar-
gam Tices. Responsetollght 50 microamps.

{)men 40-watt lamp, 756 c.m. King
BTP 15/- R.C.A., 2§/-; Holders, t/-;
Beck Pnsms, 5/6 ; Focus Lens, 3/6.

THE DIX-MIPANTA VEST POCKET
TESTER

SOUND SALES LTD., |
elephone :
Archway 1861-2.

A wonderfully versatile
moving iron multi-range
meter for service on A.C.
jobs. No projecting ter-
minals. THREE ranges
of volts: o0-7.5, o-150,
o-300. Used jor MILLI- ,/
-AMPS reads: c-12if§
mj{A., and o-73 m/A. In &
blacl\ bakelite case.
Measures cnly 24in. by
24in. Complete in case
with pair of test
lead:p;md plugs ig/6

Leaflet “* N " glvas full information.

A.C. & D.C,
Electradix are always in [ront with Jatest and best.

Send for our Comple(e Catalogue *‘ N,” 4d. ; or Bargain
Sale List, post free, and you will save 1 money

ELECTRADIX RADIOS,

28, UPPER THAMES ST., LONDON, E.C.4






















PROMPT

EASY TERMS i

Any Amplior, Blue Spot, Baker,

Celestion, Epoch, R. & A. Rola,

Sonochorde, or Ferranti Moving
Coil Speaker supplied.

Send S[- only

and pay the balance by monthly instalments. No
references. Entirely private and confidential.

KITS, PARTS, SETS, ELECTRIC
CLOCKS ON EASY TERMS.
Write for Catalogue and details to: |

TURNADGE & PARTNERS, LTD.

107, Fleet Street, London, E.C.4.

Telephone : Central 1903.

OPENINGS —
'ENGINEERS!

Never before has engineering offered such magni-
ficent chances. With the rise of the depression,
the industry js literally teeming with first-
class opportunities. Qur 250-page Hand-book,
‘“ ENGINEERING OPPORTUNITIES,”” shows
where the opportunities lie, and the easiest way
to prepare for them. The Hand-book gives
details of A.M.l.Mech.E., A.M.I.E.E., A.M.L.C.E.,
| . &P.0, etc. Exams., outlines Home-8tudy Courses
el in all branches of Civil, Mech., Elec., Motor,
Radio, and *Talkie’  Engineering,
Building, etc., and explains our unigue
Employment Dept. Send for this
valuable Hand-took to-day—FREE !
BRITISH INSTITUTE
OF ENGINEERING TECHNOLOGY,
390, Shakespeare House,
29, OXFORD ST.. LONDON, W.1,

P
[} ]

A8 dupbleea t 8.8
‘L ; HALF 50% Discount

during next
| PRICE . 10 days.

BUY DIR}?CT—S:\VG 10/-

=07

Finest
sup-

IN £1.
No middle profits.
Radio Furniture as su
plied B.B.C. A quality
and value impossible to
i better. Hand made, Piano
[ finish, GUARANTEED
Piano-Tone acoustically.
DIRECI—on FREFE. TRIAL.
(Cash or 10/- montaly).
! = BARGAIN LIST (19 days only)

M PICKE &)

H

i

J Catinet (P.R.) Works. Albion Rd.,
BEXLEYBEATH, Near London.

f

1

—EASY PAYMENTS—

“There’s no place like HOLMES.”

The first firm to supply Wireless parts on easy

payments, Nine years advertiser in Wireless
Press.

Thousands of satisfied cuslomers.

EPOCH SPEAKERS

Monthly Pay-
Deposit. ments.
SUPER DWARF .. .. 23/6 4/4 5 of 4/{4
20th Century 35/- 4/10 7 of 4/10
1lin. SUPER 45/- 4/11 9 of 4/11
B5.P.M. 84/ 7/8 11 of 7/8
Lissen 8kyscraper 4 ... 112/6 10/- 11 of 10/3
TELSEXN 325 Star Kit 39/6 5/5 7 of 5/5
EXIDE H.T. Accum,,
120v. .. .. .. .. 60/- 6/- 9 of 6/8
BLUE SPOT, 29PM. 32/6 4/5 T of 4|5
ATLAS ELIMINATOR,
No. CA25 = . 596 5/- 11 of 5/6
B.T.H. Pick-up ... 4/8 5 of 4/8

... 25/
Parts for any Kit Sct. Any make of Speaker,

New Goods Obtained for Every Order.
Send us a list of the parts you requirc and the pay-
ments that will suit your convenience, and we will
send you a definite gquotation. Anything Wireless.

H.-W. HOLMES, 29, FOLEY STREET,
Great Portland Street, London, W.1.

*Phone: Museum 1414,

A PRACTICAL HOME-STUDY COURSE IN
RADIO

Jeads to a recognised Certificate of Proficiency and
““AM.R.T.I."” We guaranteec success and give recom.’
mendations. Send P.C. for particulars and I'ree Specimen
lesson.—Radio Training Institute of Gr. Brit.,
85, New Oxford Strect, London, W.C.1.
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PDRACTICAL LETTERS
PRA READERS

Oclober 7287Ih, 1933

The Editor does not necessarily agree with opinions expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily
{or publication.)

The Selectone Three

Sir,—I built one of your sets, the
Selectone Three, and have had very
great satisfaction from it, and I believe it
to be one of the best straight three sets
ever designed, both for selectivity and
volume, but being one of those persons
looking for something better, I have
tried to convert my set to a screened four,
but with very little success. I would
like your advice on the matter. Would
vou please tell me if it is possible to make
a satisfactory conversion with this set, and
if there is any screened four diagram
carrying much the same components that
I could follow when rebuilding as a screen-
grid four.—JamEs PuiLre (Perth).

[The Variable Mu amplifier, described in
PracTicaL WIRELESs, No. 20, can be added
to this set and will prove effective in
increasing the range of reception.—EDb.}

A Somerset Reader’s Appreciation

Sir,—I have sent in my application form
for one of vonr tool kits, as advertised in
Pracrican WIRELESS. I am a keen reader
of your valuable book, and have taken it
from the start. Wednesdays would seem a
complete blank to me if there was no
PracticaL. WIRELESS.
should like to ask is—when are we going to
have some more data sheets ? I am looking
forward to seeing more in the future, as
they are very helpful to me in my work as a
radio engineer, and I would not be without
them, or the * Wireless Constructors’
Encyclopsdia.” I am convinced that there
is no other paper that deals with wireless as
your weekly does ; it is a great help both
to the novice and the expert, and I waste
no time in introducing it to many of my
friends, most of whom have already placed
a standing order. It needs no pushing,
and I shall be only too pleased to introduce
it to as many as I can, feeling assured that
they will be as satisfied as I am. Wishing
you every success in the future.—F. C.
PaLmer (Bridgwater).

The “‘ Fury Four *’ in India

Sir,—1 am sure it will be of interest to
vou to know that I am receiving all the
powerful European S.W. stations with the
combination of your “S.W. Superhet-
Converter and the * Fury Four.” We all
find herc that Radio-Coloniale is about
50 per cent. more powerful than the B.B.C.

I am very pleased with both sets, and
they have reached every expectation. I
have also built the cabinet from the
illustration of the A.C. model.

I think that if you gave an article on
“ How to modernize PracticaAl. WIRELESS
sets.” it would be of great interest to
readers who have built them. Even if
readers do not actually modernize at the
time, a good deal would be learnt by
knowing what is necessary.—H. PEREKS
(Kirkee. India). !

{We have in mind such an article, which will
be published in the near future—EDp.]

The ‘“Fury Four > and ** The Orbit

Srr,—TI was glad to read last week details
of Mr. F. J. Camm’s new set,*the Orbit.

One thing that 1.

{ WIRELESS.

I shall certainly make it, for I have a Fury
Four at home which has been the admira-
tion of my friends ever since I built it some
months ago. You will doubtless recollect
that I had a little trouble with it, but.
thanks to the efficiency of your technical
advice burean, the mistake I had made in
the wiring was speedily revealed to me, and
the Fury Four ever since has functioned in
a manner which makes your claims regard-
ing it extremely modest. T like the helpful
nature of your paper and the promptitude
of your service. I have five friends all
interested in radio, and every one of them
now takes Pracricar WiIReELEss. I am
eagerly awaiting details of the Orbit.—
H. G. (Aston).
Index to Vol. 2 Now Ready

Sir,—When will the index to Vol. 2
be ready ? I am anxious to get Vol. 2
of PracticaL WIRELESS bound, and much
appreciate the splendid index you issued
for Vol. 1, which saves me a great deal of
time in looking up back articles.—N. F.
(Eton College).

[Index and Binding Case is now ready,
and an announcement will be made in the
next issue '—Ed.).

CUT THIS OUT EACH WEEK

DO YOU KNOW?

—THAT hum troubles may often be traced to
interaction between L.F. transformers and
energized foud-speakers.

—THAT acoustic reaction is also often respon-
sible for hum troubles.

—THAT a powerful mains receiver should bs
mounted on sponge rubber feet to avoid the
above trouble.

~—THAT a receiver for wavelengths shorter
than one inch is not difficult to construct.
—THAT aluminium paint is of no use as a
metallizing medium for baseboards, etc.
—THAT a complete *‘ pack ** is now obtain-
able in which all components and wiring for
two HM.F. stages is completed.

—THAT a receiver may be constructed with :
a 5 kfc separation, and perfect quality obtained.
—THAT for the above purpose a special tone-
corrector valve and circuit is employed.
—THAT an ammeter cannot be converted inio
an accurate reading milliammeter.

NOTICE.

The Editor will be pleased to consider articles of a
practical nature suitable for publication in PRACTICAL
Such articles should be writlen on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
kimself responsible for manuscripts, every effort will be
made to return them if a stamped addressed envelope
is enclosed. All correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL W IRELESS,
g’coé é\'cwnps, Ltd., 8-11, Southampton Street, Strand,

Quwing to the rapid progress in the design of wireless
apparatus and {o our cfforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus described in our columns is not the subject of
letters patent.

THE WIRELESS
CONSTRUCTOR’S
ENCYCLOPAEDIA

By F. ]. CAMM.

5/-y. ot 5/4 by post from Geo. Newnes, Ltd.
8-11 Southampton Street, Strand, W.C.2.
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RADIO CLUBS-
AND SOCIETIES

Club Reports should not exceed 200 words in length
and should be received First Post each Bonday
morning for publication in the following weck’s {ssue,

CATFORD RADIO AND TELEVISION SOGIETY

‘This Society held its first meeting of the season on
Thursday, October 5th, at the newly acquired Prcmises
at 257, Bromley Road, 8.E.6, for the purpose of review-
ing the activities of last season and electing new
officers, The Chairman, Mr. H, 8. Ryland, first called
upon the treasurer, Dr. Bannounah, to give his report.
After giving details of the actual income and expen-
diture, the treasurer said that while he was glad to say
that the Club was in a sound position, he felt the need
for a larger reserve to meet the expenses of the new
rooms and the new apparatus which it was hoped to
purchase. He therefore proposed that the rate of
subscription be Increased to 10s. per ycar, and this was
agreed to without dissent.

The election of officers was proceeded with, the result
being as follows :—

President : Prince de Mahé.

Chairman : Mr. H. 8. Ryland.

Treasurer : Dr. Bannounah.

Secretary : Mr. H. Floyd.

" Attendance Secretary : Mr. G. B. Dodd.

Publicity Secretary : Mr, M. W. Jones.

The programme for the forthcoming season formed
the next cbject for discussion, and in accordance with
general opinion it was decided that a greater part of the
Society’s time should be devoted to work of a practical
nature. All meetings this scason are to be held on
‘Wednesdays, and those interested are invited to come
along, or communicate with the secretary, at 38, Como
Road, S.E.23, who will be pleased to supply any
information that is required. i

‘LFORD AND DISTRICT RADIO SOCIETY

At the twelfth Annual General Meeting recently
held, the Hon. Secretary reported that the progress
of the Society was still being maintained, and also
that the attendances at the forty-fonr meetings and
seven visits had proved to be the best on record the
largest attendance being seventy, Thc finances were
reported to be ‘in an excellent state by the Hon.
Treasurer, and eleven new members were gained during
the year. Mr. F. E. Collinson was unanimously
re-elected President, and all the retiring officers were
re-clected with two exceptions. A successful Junk
Sale was held on Thursday iast, to open the new session,
and enthusiasts should write for a copy of the syllabus
for 1933-1934, to the Hon. Secretary, Mr. C. E. Largen,
44, Trelawney Road, Barkingside, 1iford.

KETTERING RADIO AND PHYSICAL SOCIETY

Kettering’s ** Radiomains ** Relay system was the
subject of a lecture to the Society on October 9th
by Mr. Paul Taylor, owner of the service, and Mr.
Thomas H. Hall, his engineer. Mr, Taylor traced the
history and development of the system, and described
the many troubles and pitfalls he had encountered.
Mr. Hall dealt with the technical aspect, and detailed
the construction of the receiVers, amplifiers, and
distributing panels. Not only were the cireuits
cexplained in detail, but reasons given for the
choice of all the gear. The planning of the trunk
lines was described, and samples of all material used
for outdoor wiring exhibited. Both lecturers are
well known to the Society. Mr, Taylor is a vice-presi-
dent, and Mr. Hall one of the founders of the Society.
—Secretary, Mr. R. J. Pankhurst, 9, Shakespecare
Road, Kettering.

RADIO PHYSICAL AND TELEVISION SOCIETY

Recent activitics of this Society have resuited in a
considerable increase, in the membership. Lectures
have been given by Mr. Ogden on the Construction of
Condensers, and other Radio Components, and by Dr.
C. G. Lemon on various physical subjects, including
Yive-Metre Transmission and Reception, and A, B, and
C Amplification. The meetings of the Society are
held at 72a, North End Road, West Kensington, on
the second and fourth Friday evenings in each month.
Amongst others, further interesting lectures will
also be given on ‘' The Spectrum of Radiant Energy,”
with full demonstrations, and *““ The Measurement of
Light.”” New members are cordially welcomed, and
inquiries should be made to the Secrctary, Mr. F. J.
Bubear, of 67, Nassau Road, Barnes, 8.W.13,
SLADE RADIO "

** 150,000 voits > was the title of a lecture given
by Mr. C. J. Peakin at the meeting heid last week.
After giving some details of the early life of Tesla,
inventor of the coil bearing his name, a description was
given of induction coils and contact breakers of varjons
itypes. The Tesla H.F. transformer was then described
bogether with the circuit used ; also some details were
given of early experiments with coils, and varjous
oscillatory circuits were explained. In the demon-
$tration which followed members were able to see how
fhigh voltages are developed and under what conditions
thesc can be handled. The lecturoc proved very
finteresting and was enjoyed by all those present.
Details of the Society will be forwarded to anyone
jnterested.

-

(Continued on page 334)
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CLASS B

DRIVER
TRANSFORMER

Meets the nceds of Class B amplification.
Massive silicon iron core permitting large
primary currents without loss of prim-
ary inductance. Wound extra heavy
gauge high-conductive wire, affording
mimimum D\ resistance.  Designed
expressly for BV.M.A. Valves. In hond-
somefred bakelite case, with connections
clearly marked.

A

thoroughly reliable

component, Ratios:

1af, 1.2:1,1.5:10,
Price

VALVE HOLDERS

These Valve Holders have excepﬁona.ﬂy
low loss moulded bases, the insulating
material between sockets being reduced
to a minimum. Contacts are of phosphor

bronze, sturdy in design.

Five Pin
Type, 84.

Seven Pin
Type, 13

Four Pin
Type, 6d.

=
/

/I

£dvertisement ' of Graham Farish, Ltd.
Bromley, Kent.

‘Practical Wircless”
said —
+ « « Characteristics . + »
were found remark-
ably consistent . . . the
valves were all very
good and noticeatly free
from microphony . . .
they can be highly re-
commended.’’

PRICES FROM

4/6 . 12/6

There is a HIVAC equiva-
lent for every battery
valve now in gencral use.
FIT HIVAC IN YOUR
NEW SET OR WHEN
A VALVE LETS YOU
DOWN REPLACE IT
WITH A HIVAC,

From all dealers

For details ot the full
Hivac range, write tor

HIVAC VALVE GUIDE *C”

It puts you right when select-
ing the valves for any type
of Battery Set.

\VAC

THE_SCIENTIFIC
VALVE

T

T

HIGH VACUUM VALVE 00., LTD.; 113-117, Farringdon Rd., E.CA.

RESISTANCE —

™ HYWAIT|

Note these Points:
The wire element high grade iron
free resistance wire (1) which is
wound on a specially prepared
porcelain former (2), the ends
of the resistance being spot
welded (3) io copper connecting
leads {4), and the whole resistance
coated in “Vita” enamel (5).

N g Made in all
This is the most advanced resistance values from
yet put on the market and is already 1-53‘.{"0500

leading set

extensively used by
'makers.

For full details please write to:
WATMEL WIRELESS CO., LTD.,

imperial Works, Righ Street, Edgware,
Telephone : Edgwarc 0323.

Ltondon.

SET

C.RO¥%

| GET THE BEST OUT OF ANY
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= CATALOGUES
=S RECEIVED

To save readers trouble, we undertale fo send on
calalogues of any of our advcrtisers. Mercly state, on
a postcard, the namnes of the firms from whom yon
require catalogues, and address it to * Catalogue,'
PRACTICAL WIRELERS, Gev. Newnes, Lid.,
Southampton St,, Strand, London, W.C.2. .
advertisers make a charge, or require poslage, Lhis
should be enclosed wilh applications for calaloyues. No
other correspondcnce whalsocver should be enclosed.

PEAK CONDENSERS
THE needs of present-day radio demand a high
standard of excellence in the components used,
including condensers of fixed capaclty. In the manu-
facture of Peak condensers, only the finest raw
materials are used, which are subject to rigorous
tests both before and during usc. Particulars of a
comprehensive range of Peak condensers are given in a
folder issued by Wilburn and Co., Wheatsheaf House,
Carmelite Street, London, E.C.4. Various types of
condensers are shown, with soldering tags or terminals,
the capacities ranging from .01 to 8 mfd. Tubular
condensers, with wire or terminal ends, and electro-
Iytic condensers for high voltage working are also
listed. A copy of the folder can be obtained from the
address given above.

NEW BAKER ‘ JUSTONE " LOUD-SPEAKER
LL discriminating listeners who insist on sound
engineering dcsign, combined with great flexi-
bility of tone, matching, and voiume control will be
interested in the new Baker *‘ Justone '’ ruoving-coil
speaker, which embodies many noteworthy features.
Special selecting devicesson the output transformer
allow no icss than twenty different ratios for triodes
and pentodes, and four ratios for €lass ** B,” Q.P.P.,
and Push-Pul! combinations. Tone selecting devices
incorporated cnable a large number of variations of
tonal quality. The moving-coil is the multi-layer
Baker ¢‘ Nucoi!,”” which has a greater impedance thun
the two-layer coil. The ‘* Justone” is capable of
handling an input of 5 watts if necessary, but owing
to its high efficiency and sensitivity, considerably
less power wili give ample output for ordinary room
listening. The price of the chassis model is 45s.;
full particulars are given in a folder, which also includes
a range of other Baker speakers, cabinets, and a
Class *“ B"” converter. Coples of the -folder can be
obtained from Baker Selhurst Radio, 75-77, Sussex
Road, Croydon, Surrey.

HANDBOOK OF TUNING COILS
ONSTRUCTORS will welcome the third cdition
of this useful book, which is issued by The British
Ebonite Co., Ltd. It is fuil of information on the
construction and winding of various types of coils
used in present-day practice. All the goils deseribed
are wound on the well-known Becol Ebonite Formers,

and the clear explanatory diagrams in the book make -

the task of coil winding a comparatively easy matter for
the amateur. Amongst the coils dealt with are a Univer-
sal Dual-range Tuner, H.F. Chokes, Band-Pass Tuner,
a Matched Dual-range H.F. Tuner, and a Triple-
range Oscillator Coil. A handy table of wira gauges
and turns per inch is included in the handbook, a copy
of which can be had for 6d. post free, The address is
Nightingale Road, Hanwell, London, W.7,

EDISWAN BATTERIES

NEAT little booklet, issued by the Edison Swan

Elgctric Co., Ltd., gives some uscful hints
concerning Edison H.T. and grid-bias radio batteries.
Users of these batteries who wish to know how to
obtain .thc maximumn length of life from them,
together with the highest quality of reproduction from
their scts, will find the information in this booklet,
which also contains a handy two-page chart for logging
stations. A leaflet giving particulars of the new Edi-
swan Multi-circuit charger Is included in the booklet,
a copy of which can be obtained from 123, Queen
Victoria Strect, London, E.C.4.

Replies to Broadcast Queries

TwIDDLER (Pool) : Monte Ceneri (Switzcrland), now
testing on 1,126.6 m. (265.75 kefs). Concert from the
Sau Lorenzo Cathedral (choir and organ). NIGOTRAKE
%Peterborough) : We cau trace the following call signs :

AOAV, G. C. Das, Anjellerstraat 13, The Hague,

Holland; PAOLL, H. A. Veringa, Nassaukade 03,

c/o T. B. van Klaveren & Co., Amsterdam, Holland’
PAOGA, Th.C. van Braak, C. 2454, Varssceveld (Gld.),
Holland ; PAOBL, O. A. J. van Lin, Herungerweg
120, Venlo, Holland ; GOSR, S. W. Rowdcn, ** Rose-
hank,” Plirig Street, Edinburgh, Scotland; G2DL,
R. H. Lauderdale, “Kilwhmlug," Sutton Avenue,
Horachurch, Romford, Essex ; KF8BI, Cassalgne, rue
Sadi-Carnot, Le Magistére (T. et-G), France; F8AM,
R." Vallas, 3, Avenue Madcleine, La Varenne-Saint-
Hilaire.(Seinc) ; F8DC, Jacques Oehmichen, 16, rue de
Villiers, Valentigney (Doubs), France; F8CP, Tas-
signy, 1, rue Gattinat, Mascara, Oran (Algeria);
F8KE, Gamet,”Place de Ila Republique, Cambral
(Nord), France ; I'8BU, R. Larcher, 17, rue Fessart,
Boulogne-Billancourt (Scine), France; ON3iAU,
J. Mahieu, * Le Manoir,'’ Peruwelz, Belgium ; ON4AJ,
A. Redemans, 150, Chaussée de Charlerof, Brussels;
CT1CQ, Manuel J. Santos da Canha, Rua da Ponte,
Braha, Portugal; CT1EM, Togo das Neves e Mecllo,
36, Rua Correina Telles, Lisbon, Portugal; OK2KO,
A. Kolar, Radiostaniec Svinov u Moravske Ostravy,
Slezsko, Czecho-Slovakia ; W6SP, W, B. Fageol, 6001,
Allston Avenue, Oakland, California. J. O. (Port
Glasgow) : We can trace the following call glgns:
G5BD, A. C., Simons, ‘““Lynwood,” Mablethorpe,
Lincolnshire ; G50G, C. 1. Orr-Ewing, **Pond Cot-
tage,’”” Weald, Sevenoaks, Kent; G5MM, R, F. J.
Maidment, Red House, Hoo, Kent ; G2GS, J. G. Mait-
land Edwards, 127, Ashley Gardens, Westminster,
London, 8.W.1 GOIB, H, N. Miles, 325, King's Park
Avenue, Rutherglen, Glasgow, Scotland; G5XH, L. W.
Hooke, 104, North End, Croydon, Surrey; G5PK,
A. J. Peck, 21, Geere Road, West Ham, London,
E.15; GOAP, Arthur C. Porter, * Southside,” 12,
Stanhope Road, Sidcup. Kent; GO6UI, W. T. Bas-
sage, * Lnst Dynne,” Joynson Street, King’s ~Hill,
Wednesbury, Staffordshirc; G2NU, A, J. Hall, 33,
Hazelbrouck Gardens, New North Road, Hainault,
Iliford, Essex; GBFA, J. A, Farrer, “ The Willows,"”
The I‘ﬂl‘k, Buxton, Derbyshire ; G6VP, Alan Smith,
12, Ferres Avenue, West Drayten, Middlesex;
G2PJ, College Wireless Socicty, Loughborough,
Leicestershire ;: G2NI1, F. Aklster, AAM.I.EE, * Red-
cliffe,’” The Downs, Bowden, Altrincham, Cheshire ;
G2XN, Downside Wircless Society, Downside School,
Stratton-on-the-Fosse, Bath, Somerset. 3 VALVER
(Westbury) : Scheveningen-Haven (Holland); com-

mercial reports only.

Wavelength (7) and Frequency (f).

\VIRELESS waves travel with the speed of
llght, namecly 186,000 miles per second.
The waves consist of undulations, that is, they
ris¢ and fall in the same ‘‘ shape *’ as the sign
which is used to denote alternating current,
namely ~ . The distance from thc top of
one crest to the top of the following crest, or
in other words the distance between each
‘*wave ' is known as the wavelength, and this
is generally measured in metres., Thus a
station which employs a wavelength of 300
metres is sending out a series of waves which
measure 300 metres (984.3 feet) from the top
of one wave to the top of the next. One metre
is approximately 3.28 ft., and therefore one
mile is equal to 1,305 metres. ' By converting
the speed of light, namely 186,000 miles per
second, into metres, we see that this works out
to approximately 300,000,000 metres per
second. From this figurc we can convert wave-
lengths into frequency, bearing in mind that
1 kitocycle is 1,000 eycles, and that 1 cyele is
the complete oscillation from zero to maximum, ¢
back to zero and on to minimum and thence
back to zero. This complete operation is shown
by the slzn above referred to. Thus a wave-
length of 300 metres is equivalent to a frequency
of 1,000 kilocycles (300,000,000 divided by
300). Frcqucnc% in kilocycles may therefore
be ascertained by dividing 300,000 by the
nomber of metres, and conversely wave- -
Iengths on metres may be obtained by dividing
300,000 by the number of kilocycles.
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In order to meet the requirements of
readers who prefer the work from a full-size
blueprint when building up any of the
¢ Practical Wireless ** Receivers, we can now
supply full-size Blueprint Wiring Diagrams
of all the “ Practical Wireless *’ receivers for
1s. each, post free. When ordering, quote
the number. Copies of the paper containing
descriptions of _the particular receiver
cost 4d. each. . Address orders to: The
Publisher, George Newnes, Ltd., 8-11,
Southampton Street, Strand, W.C.2.

Blueprint. Receiver.
Dolphin Straight Thtee.
Long Range Express Three.
Mains Express Theee.
Sonotone Four.

Bijou ee.

Argus Three.

Empire Short-Wave Three,
Solo Knob Three.

Midget Two (6d. only).
Selectone Battcey Three.
11. Fury Four.

Featherweight Class B Four-valver.
Q.P.-P. Three-Four.

orNanswnrsZ

A S S D

14. Alpha Q.P.-P. Three.

15. Ferrocart Q.P.-P. Hi-Mag Three.
16, Supetsonic Six.

17. Beta Universal Four.

18. A.C. Twin.

19, Selectone A.C. Radio-Gram Two.
20. A.C. Futy Four.

21. Radiopax Class B Four.

22. Three Valve Push-Pull Detector. (Gd. only.)
23,  Double Diode Triode Three.

24, Three-Star Nicoce.

25. The D.C. Ace.

26. The Supetset.

27. The Auto-B Three.

28. The All-Wave Two.

29. The A.C. Three.

30. Premier Super.

31. A.C.—D.C. Two.

32. Luxus A.C. Supechet.

CLUBS AND SOCIETIES

{Continued from previous page)

SMETHWICK WIRELESS SOCIETY

At a recent meeting of the above Society, Mr, Sim-
monds gave an interesting lecture on * Tuning
Coils.”” He described the early history of the coil,
and defined the properties necessary for efficiency.
He went on to examine modern requirements, and
explained the action of the band-pass filter. Dual
range coils, iron-cored coils, scrcening, and super-
heterodyne couplings were also explained. The Society
has arranged an attractive programme for the winter
session, Lectures by varijous manufacturers are
iancluded, and a speclal clementary class in ** Wircless
Theory and Practice ’ for new members is an interest-
ing feature. Intending members are invited to the
weekly meetings which are held on Friday evenings.
Hon. Sec.: Mr. E. Fisher, M.A., 33, Frecth Street,
Oldbury, Nr. Birmingham.

THE CHESTER-LE-STREET AND DISTRICT RADIO

SOCIETY

The above Society has just begun its new session,
and cveryone interested is invited to join, the sub-
seription being 3d. per week. A full programme of
novel demonstrations is being arranged, some of the
titles being: * Photocell applications,” °* Types of
Transmitters,”” and ‘' Home - made Components.’”
For particulars apply to Hon. See, Mr. K. Bowe,
60, Lancaster Terrace, Chester-le-Street. At the last
meeting, Mr. 'K. Bowe demonstrated his all-mains
short-wave receiver and a very Intercsting evening was
spent.

YOUR DISCARDED SET IS WORTH REAL MONEY

LET us take your old Set or Components in PART EXCHANGE for New Season’s Radio—

NEW KITS, NEW ACCESSORIES, or PART KITS—in fact any RADIO APPARATUS.

[ _ Balance Payable by Cash or H.P. Send us your

enquiry for quotation by return, stating apparatus you wish to dispose of and NEW KIT, SETS or
MISCELLANEOUS COMPONENTS REQUIRED. WE GIVE YOU MORE.

PARTEX RADIO, VULCAN HOUSE, Ludgate Hill, LONDON, E.C.4

PART
EXCHANGE
EXPERTS

Best quotations and fullest allowance given.
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By OUR TECHNICAL STAFF.

SPECIAL NOTE
We wish to draw the reader’s attention to the
fuct that the Queries Service is intended only
] for the solution of problems or difficultics
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
We regret that we cannot, for obvious reasons—

(1) Supply ecircuit diagrams of complete

multi-valve receivers.

(2) Suggest alterations or modifications of

receivers described in  our contem-
raries.

(3) Suggest alterations or modiftcations to

commereial reeeivers.

(4) Answer querles over the telephone.
Please note, also, that all sketches und drawings
which are sent to us should bear the name
and address of the sender.

ro—t

THE LUXUS SUPERHET

] am very interested in the Luxus circuit which
you recently published, but § should be very glad to
know why you have not made provision for a gramo-
phone pick-up in this circuit. It seems to me that an
otherwise good circuit has been spoilt by this means.”’—
A. B. (Southport).

We quite agree that it wounld have been an improve-
ment to have becn able to use this receiver for gramo-
phone record reproduction. When the duo-diode-
triode is used for A.V.C., however, and cspecially when
it is connected as in this particalar circuit, there are
certain difficulties which arise. To obviate these a
rather complicated chaunge-over is required for record
reproduction, and it was thought undesirable to com-
plicate the receiver by doing this. Of course, if a
highly-sensitive pick-up is employed it should not be
difficult to arrange to include it in the grid circuit
of the ontput valve and thus use a pentode valve only
for amplification.

SUPERHETERODYNE CIRCUIT

“1 am attempting to construct the seven-valve
superheterodyne’ circuit described in “* Fifty Tested
wireless Circuits,”’ but find that | am unable to complete
this. 1am doubtful how to connect up my components,
namely, one set of Telsen superhet coils, input and
output transtormers, etc., and should be giad if you
could tet me have a circuit for this purpose, The
terminats are not marked for the circuit.”’—R. G. H.
(Ashiey, Ringwood, Hants),

We regret that we cannot give you a complete wirhg
diagram for a seven-valve eireuit to suit your require-
ments. If you are unable to associate your com-
ponents with the circuits in the book in question we
think the best method is for you to purchase the Telsen
Radio-mag. (or, alternatively, to write to the makers
of the colls, etc.) in order that yon may see how. the
colls which you have purchased agree with those nsed
in the circuit in question. You appreciate, of course,
that we do not know what other components you have,
and probably if we gave you a circuit you would find
che same difficulty in identifying various parts. As

ou have bought the parts named, the best procedure
is to follow the makers’ recommendations (and circuits)
in order to get the arrangement correct.

STANDARDIZED COMPONENTS
t4) have tollowed all of your constructiona! features,
and although | have not yet been in the tucky position

drawing which is sent must

If a postal reply is desired, a stamped addressed envelops must be enclosed. Every query and

of bejng able to make up one of your star sets | have
carefully studied each one. In every case § have been
struck by the fact that the panel fayouts, which are
in themselves very niccly and symmetrically arranged,
are spoilt becausc the control knobs differ. Could
you not arrange to use the same maker’s parts for
panel layouts so that the ' amateurish® look would
be obviated ? Alternatively, why not uss your powers
to compel makers all to make the same sort of knobs.”’ —
Y. T. (Harrow).

We agree that there is a difficulty in arranging the
panel layout to avoid an amateur-built appearance,
but it is simply overcome, Several firms who adver-
tise in our pages make a speciality of supplying separate
control knobs from 3d. upwards, all having the same
style and finigh, so that it is a simple matter to replace
those which are fitted to a component and thus obtain

DATA SHEET No. 58

Cut this out each week and paste it in
a notebook.

TUNED CIRCUIT DATA
In the table givenh below varions short
wavelengths are given, together with the
inductance and parallel capacity which will
tune to them. g

Wavelength

Frequency |Inductance Capacity

10 metres | 30,000 ke/s | 2.5 4H | 12BH8F
20 , tiso00 o, | 5 T, | 25,
30 . |10000 | 75 . |85 .
0 7,500 o, |10 45 ,,
50 6,000 . {125 , | 58 .
60 » 5000 , (15 ,, 6
70 . 4,236 ., 1175 .| s .
80 » 3,750 ,, {20 ,, 90
100 5 000 , 125 ,, 1125 ,,

From the above table it will be seen that
to tune to a wavelength of 100 metres with a
25 microhenry coil, & tuning condenser with a
maximum value of 125 micro-microfarads
would be required. Any range of wavelengths
may thus be chosen from the figures given,

a match. You appreciate, of course, that we choose
the components from an efficiency point of view
rather than appearance, but we certainly agrce with
zron that the makers should get together and decide
o make one type of control so that various parts
could be easily interchanged.

f0LDERING

‘1 have tried to make a set recently, and thought
it would be a good idea to solder all the leads. | am
only an amateur and found that | had great difficulty
in getting the solder to stick when near to a terminal.
Does the terminal take away the heat of the iron in
any way, or was it that § had not got the iron hot
enough ? | should like a few wrinkles if you could
give me them so that | can improve at this method of
construction as 1 believe it is the best.””’—S.
(Yelverton),

Whilst the presence of a large metal surface will
tend to conduct away a small amount of the heat of

the iron we do not think this was your trouble. You

bear the name and address of the sender.

Editor, PRACTICAL WIRELESS. Geo. Newnes, Ltd., 8-11, Southampton St., Strand, London, W.C.2

Send your queries to the

had undoubtedly not hcated the jron sufficiently.
The best method is to heat the iron and then hold it
2 or 3ims. from your face, and then, when you have
noticed the degree of heat, try and solder. After a
few tries you will find the degree of heat which is
necessary and then, in the future, you witl be able to
tel! instantly, by holding the iron in this way, whether
it Is hot enou%h. As regards wrinkles, the only point
is absolute cleanliness, and you will find that the
solder wiil run and make a perfect joint, provided the
iron is hot enough.

WHAT IS A RELAY ? .

‘1 have been reading some books fately, and have
seen reference to a ‘relay.” 1 should be glad it you
could tell me in a few words just what this device is.’’—
T. B. (Birmingham),

In its simplest form a relay is nothing more than an
electro-magnet and an armature. That i3, a core of
soft iron is wound with a fairly large winding, and
when a current is passed through this winding the
core becomes a magnet, and therefore has the property
of attracting iron. B8uspended near the end of this
core is a short iron bar (the armature) and a spring
is fitted to one end to hold the armature a short distance
from the core. When the current is passed through the
magnet winding, the armature is attracted and held
against the core, and in doing this two contacts are open-
ed (or closed). Thus the relay may be made to operate
any devlce by means of a current passed through it.

TYPE OF AERIAL

‘1 am building for myselt the Pregressive Experi-
menter in order that | may obtain a real working
knowledge of wireless, but | am in rather an unfortunate
position, My father has a wireless set with an aerial
running down the garden, and my neighbours on each
side also have good aerials in the garden. | caunot,
therefore, put up one for myself,-and | cannot use
father’s. Do you think the set would work off zn
indoor aerial efficiently, or is there any other way of
using the set ?’’—T. G. (Blackheath).

‘With the Experimenter in its initlal form you would
need a fajr aerial in order to hear any signals in your
district, but as it grows you will find that a good
indoor aerial will be quite good with the set. We
think you can erect the indoor aerlal, making it as
efficient as possible and "use this all through your
experiments, Remember that as you have to avoid
losses, you should keep the wire clear of all walls and
other carthed objects, and it should preferably be
arranged so that the total length, from aerial terminal
to the end of the aerial is not more than about 25 to
30ft. The carth should also receive close attention;
and you should also endeavour to keep that short.
30 long as you are able to hear some sort of signal
with the set in its flrst stages you will be able to follow
the construction right through, and be able to observe
all the points which are raised. You will no doubt
be able to borrow the outdoor acrlal on edd oceasions
in order to test gome particular point which may arlse.

FREE ADVICE BUREAU

COUPON

This coupon Is available until Nov. 4th, 1933,
and mast ‘be attached to all letters con-
_ taining queries.
PRACTICAL WIRELESS, 28/10/33.

[TTEY FYRTEs 3

aeenoed rB aa M se 8 O BT

aawense 80 te 00 G ane et

38° high, 22” YOURS FOR
wide, 15)*

decp.Speaker

Compartment .

17°x19"x 147

A,

BRITAINS FINEST

1934 ADAPTAGRAM

Direct from Factorytoyon. NO MIDDLEMAN'S
PROFITS. Built by master ‘craftsmen of
London’s Plano Trade. Real inlaid walnut,
mortised, tenoned, hand French polished. With
motorboard, ready for Set. Room for Speaker and
Batteries. Plain front or vignetted for panels—
DOWN 14" X 77, 16” x 77, 18" X B”. Baffle Board 3/6 extra.

WALNUT RADIOGRAM CABINE T

SEND FOR 1938 CABINET CATALOGUE___rADIO CABINET MAKERS SINCE 1919

Carriage
. 6d, extra. H 3/ =
Or 8/3 Deposit cnd 11 monihly payments of 5/9 (carriage pa‘d)
OAK OR MAHOGANY NO EXTRA,
Obtainadle only direct from the Manufacturers:

PETO-SCOTT CO. LTD,,
77, City Road, London, E.C.1.

As illgstrated. Cash or c.o.né!
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MISCELLANEOUS

ADVERTISEMENTS

Advertisements are accepted for these

columns at the rate of 3d. per word.

Minimum charge 3/-. All advertise~
ments must be prepaid.

s
IDETO-SCOTT Q.P.P. 4-valve Guardian Kit without
Valves or Cabinet. Cost £3 19s. 6d.—my price
Gosé {}d.—Pet,o-Scott Co., Ltd., 62, High Hoiborn,
w.C.1.
OMMANDER-OF-THE-AIR 8-valve Superhet,
Medium Waves only. Amazing Performance.
A.C. Mains, Console Cabinet with Moving Coil 8peaker,
£8.—Box 202, Baldry’s, 52, High Holborn, W.C.2.
YALLS RADIO, 33, Chancery Laue, London,
offer guaranteed new goods. Resistunces 1 watt
wire ends. 100, 250,. 500, 1,000, 2,000, 5,000, 6,000,
10,000, 15,000, 20,000, 25,000, 40,000, 50,000, 75,000,
100,000, ¥ meg., 2 meg., 6d. each.
AINS TRANSFORMERS. 250v. 60 ma., 4v.
1 amp. 4v. 3/4 amp., 10/6, 350v. ditto 12/9,
4v. 3/4amp. only, 6/9. Chokes. 25H at 60ma. resistance
430 ohms. 6/9. 20H at 100ma, 8/9,
ONDENSERS. TCC 2mf. 350v. working, 1/6.
1 mf. ditto, 1/3. TCC blocks 4 x4 mf., 4/-.
'HM.V.4x4mf,3/6 TCC4x4x1x1x3}mf,4/9.
‘H.M.V. ditto, 4/-, all 250v. working. TCC .01 mlca
type M, 6d, Telsen .05 mica, 2/3. Radiophone 4-gang
condensers, new, 10/9. Output transformers similar.
‘R. & A. 18/23/32 to onc at half price, 6/-.
AINS VALVES, slightly used, tested here for
callers, MS4B, AC/8G, S84VA, MSG/HA,
MSG/LA. AC/P1, 41IMXP, 8/9.. MS4, 84VB, DC/HL,
AC/P. 41MP, 7/6. Mazda VMSG/AC, 10/6. Ciose
1 o’clock Thursdays, open all day Saturdays.
RAND-NEW Locwe A.C. Mains Receivers incor-
porating 3 valves in one with P.M. Moving
Coil Speaker. Cost £9 10s. 0d., sell for £4 15s. 0d.—
Peto-Scott Co., Ltd., 77, City Road, E.C.1. )
DISON BELL Gramo-Motors Double Spring 10in.
Turntable—worth 353. For cash 18s. 6d.—
Abrahams, 80, Dartmouth Road, Hendon, W.4,
HE new *‘‘ Microlode’’ feature fitted to W.B.
Moving Coil Speakers enables you to correctly
mateh your output valve. Seventeen transformer
ratios for really accurate matching to any power or
pentode valve and four ratfos for Class B or Q.P.P.
ali available on one speaker by a simple switch adjust-
ment.—Write for details to Whiteley Electrical Radio
Co., Ltd., Mansficld, Notts.

PEARL & PEARL. All the following bargains guar-
anteed new goods.

‘AMOUS Lincoln Stewart Permanent Magnet

Moving-Coil Speakers, Wonderful Performance.
List price, 47/6—special price, 16/11.

HE well-known Lincoln Stewart dual range
T shielded coils, 200-550 metres and 800-2,1
metres.  List price, 6/6—our price, 2/11.

1MITED number ** Daptacon * pick-ups and tone-

arms, speclaily designed to prevent wear and
eliminate seratch, list price, 9/11. Reduced price, 6/11.
RITISH GENERAL Aerial bandpass 10 E.C.
tuning unit with full constructional details for
building bandpass 3 receiver. List price, 14/6, special
price, 3/11.
.B., A.C. or D.C. Pup. Self-contained, simple, safe,
trouble-frce. The X.B. 2-vaive, all-electric
“*Pup,” excellent and reliable, mains-operated receiver
for A.C. or D.C. mains. List price, £7/10/0. Our
price, £3/12/6.
EARITE Universal Mains Transformers input
200-240 A.C. Output (0 m.a. tappings,
350-0-350 2 volt 2 amps. C.T. and 2 volt 3 amps. C.T.
Shrouded. Madc for Set Manufacturcr, worth 35/-;
to clear, 12/11. ¥

TOCK of Telsen Major Chassis. This is a super

bargain and is available while stock lasts.
Usually 10/6—our price, 3/3.
D EVEAL D.C. H.T. |Unit 200-250 input, 25 m.a.
' output with 3 positive tappings in handsome
metal case, complete with adaptor.
bargaln price, 16/11.

RIOTON Magna 4-pole balanced armature loud-

speaker units, type P.  Listed at 27/6, special
offer, 9/3.

EARL & PEARL, LTD., all above bargains sent

cash or C.0.D., carriage paid ; 190, Bishopsgate,

GOOD LINES

P ¥
'-:ﬁ',, l FOR WIRELESS ENTHUSIAST
"A Assorted lots / supplied promptly
it keenest priccs. Write NOW for
T} w1t FREE INustratad Catalogue of all

- g

ﬁ | ®ireless Goods,

J. H. TAYLOR & CO,, 28, Radio
{1i]lj| Bouse, Macaulay St., Tioddersteld
=

List price, 39/6,
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EVERYTHING RADIO

Strict Privacy Guaranteed
—we deal with you direct

W.B. TYPE P.M.4A.

NEW MICROLODE PERMANENT MAGNET With
MOVING-COIL SPEAKER, withinput Trans- 5,9
former. Cash or C.0.D. Carriage Paid £2/2/0.

Bulance in 7 monthly payments of 5/9.: order

LISSEN

Free constructional chart with each Kit.

NEW SKYSCRAPER 7-VALVE SUPERHET With
CHASSIS MODEL, complete kit in sealed 15,
carton. Cash or C.0.D. Carriage Paid, v
£8/17/6 order
Balance in 11 monthly anments of 16/8

NEW SKYSCRAPER FOUR ALL-WAVE With

CHASSIS MODEL, complete kit in sealed
Carton. Cash or C.0.D. Carriage Paid,
£5{12/G.

Balance in 11 monthly payments of 10/3.
NEW' LISSEN SKYSCRAPER FOUR ALL- With
WAVE CONSOLETTE CABINET MODEL, 15,
complete kit in sealed carton. Cash or C.0.D. 3
Carriage Paid, £8/2/6. Balance in 11 monthly

payments of 15/-.
SKYSCRAPER 7-VALVE With

NEW LISSEN
21/-

SUPER-HET CONSOLETTE MODEL, com-
jorder

10/3

order

order

plete kit in sealed carton. Cash or C.0.D.
Carriage Paid f.II/IO{O.

Balance in 11 monthly payments of 21/-.
TELSEN CLASS B CHASSIS KIT in Sealed With
Carton, less Valves, Cabinet, and Speaker. * 1,
Cash or €.0.D. Carriage Paid, £3/17/6. -
Balance in 11 monthly payments of 7/-. order
NEW BLUE SPOT PERMANENT MAGNET With
MOVING-COIL SPEAKER 29 P.M. With 5,
input Transformer. Cash or C.0.D. Carriage 'y

Paid, £1/12/6. order
Balance in 6 monthly payments of §/-.
NEW BLUE SPOT 99P.M. PERMANENT With

MAGNET MOVING-COIL SPEAKER. Com- 6,
plete with tapped input Transformer. Casb &

or C.0.D. Carriage Paid, £2/19/6. order

Balance in 10 monthly payments of 8/-.

PETO-SCOTT P.M. MOVING-COIL SPEAKER, ' With

input - Transformer. For Power or 6

Pentode. Cash or C.Q.D. Carriage Paid, 15/-. A
order

Balance in 2 monthly payments of 5/6.
NEW FEZRANTI MJVING-OOIL SPEAKER With
(type M.5.T) with input Transformer, suit- 5,
able for Power, Pentode or Class B output. £
Cash or C.0.D. Carriage Paid, £1/17/6.
Or 7 monthly payments of 5/-.

NEW ROLA F6P.M. PERMANENT MAGNET With
MOVING-COIL SPEAKER, with input Trans- 6,
former. Cash’ or C.0.D. Carriage Paid, T
| £2/9/6. order
Balance in 8 monthly payments of 6/-.

NEW LISSEN P.M. MOVING-COIL SPEAKER  With
with input Transformer. Cash or C.0.D. 5,6
Carriage Paid, £1/5/0.

Balance in 4 monthlv payments of §/6. order

order

8.T.H. MINOR PICK-UP AND TONE ARK.  With
Cash or C.0.D. Carriage Paid, £1/1/0. k
Balance in 4 monthly payments of 4/6. & h
oraer
NEW GARRARD MODEL 202A. 12-in.  With

Turntable. Electric Motor for A.C. mains. 6,

Cash or C.O.D. Carriage Paid, £2/10/0. -
Balance in 8 moothly payments of 6/-. order
ATLAS C.A.25, for A.C. Mains, Class B and With
Q.P.P., four tappings : 60/80, 50/90, 120, 150 6,

volt, 25 m.a. Cash or C.0.D. Carriage Paid, ofe
£2{l 9/6. order
Balance in 10 monthly payments of 6/-.
Miscellaneous Components, Accessories, Kits
and Part Kits, supplied CASH, C.O0.D., or H.P.
on our own Private System of Easy Payments.
Any Item advertised in this journal sent C.0.D.
If value over 10/- sent all C.0.D. charges paid.

Times Sales Co

§ 66, LUDGATE HILL, LONDON, E.C.4
Dear Birs:
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OEWE Cabinet Speaker 4-pole balanced armature
unit—ocost 2 guineas, quick sale 17s. 6d.—
Abrahams, 80, Dartmouth Road, Hendon, ¥W.4.
N for Battery Chargers A.C. Mains, perfectly
.1 « rectified. N.P.send Trade Lists and range
of photographs Battery Charging Plants. N.P. have
chargers from 62s. 6d. to £17 103., one to four circuits,
suitable H.T. and L.T. Trade List. N.P. have a
few slightly Soiled instruments, bargains from 55s.
S8pecial 75 volts. 6 amps. three circuits, as new, £12 5s.,
will charge up to 300 batteries at one time, running
cost 1d. per hour. N.P. advicc given on Battery
Charging, with diagrams for wiring, State Mains
and requirements. Trade List and photographs.—
Nash Products Ltd., (Dept. PW), Stechford, Birming-

ham.
C. ELIMINATOR, input 200-250 volts, 40-100
. cycles, output 250v. 60 m.a., 8.G. and 120v.
tappings. Cost 45s., almost new, exchange for 2
B.V.A. Pentode valves or W.B. Moving Coil 8pcaker.
—R., 32, Racton Road, London, S.W .6.
RAMOPHONES. Radiograms, 64 page. How
Make 'm 3d. Motors, Arms, Pick-ups,
Speakers, Horns, Springs, Repairs. — Regentprac,
120, Old Street, London, E.C.1.
OUTHERN RADIO’S Wircless Bargains.—Set
manufacturers’ guaranteed surplus.
AINS Transformers.—250-0-250 volts 60 m.a.,
4v. 1a., 4v. 2-4a,, 11/- ; 250-0-260 volts ¢0 m.a.,
4v. la.,, 4v. 2-3n,, 4v. 1a, 12/-; 350-0-350 volts
60 m.a., 4v. 2-2}a., 4v. 2-4a., 13/6; 350-0-350 volts
120 m.a., 4v. 2-2%a., 4v. 3-5a., 4v. 1a., 16/~ ; 500-0-500
100 m.a., 4v. 2a., 4v. 3-5a., 4v. 2a., 19/-; step-up
or step-down transformers, 0, 100, 110, 200, 230 and
2560 volts, 60 watt output, 12/6, 100 watt output, 14/9.
MOOTHING Chokes.—20 henrys, 120 m.a., 320
ohms, 8/9; 50 henrys, 60 m.a., 500 ohms, 7/8;
40 henrys, 40 m.a., 700 ohms, 6/6.
LL Mains Transformers and Chokes Guaranteed
for 12 Months, specials quoted for and delivery
given within 3 days of order.
VAR]ABLE Condensers.—Polar 3-gang 0.0005,
V. complete with dial, knob, escutcheon, 1l/-
(list 35/-); Lotus 2-gang 0.0005, complete with dial,
knob, cscutcheon, 8/6; all ganged condensers are fully
acreened, with trimmers and boxed; Hydra block
condensers, new, 16 mfd., 24248424141, 1,000
volt test, 7/-each ; 4 mfd., 2/6 ; 2mfd., 1/9 ; 1 mfd., 1/-.
PHAKERS.—Rola F6 permanent magnet, 25/-
(listed 49/6); D.C. mains energised, 2,500 to
6,500 ohms, complete with humbucking coils and
transformers, 16/¢ (list 39/0); G.E.C. Stork speakers,
complete in magnificent cabinet, 19/6 (listed £3/15);
Ormond speakers, complete in cabinets, 10/- (listed
25/-) ; Ultra-permanent magnet speakers, 95 P.M.,
35/- eaeh, a really hefty job (listed £4/15); Blue Spot,
100 U, 13/6 (list 37/6).
ONSTRUCTORS' Kite.—Ready Radio 303
battery 8-valve Kits, less valves, 18/- each;
complete with 3 Mullard valves (P.M.1L.F., P.M.2,
2D.X.), 33/- each (list 70/-); Ready Radio Meteor
screen grid 3-valve Kkit, less valves, 26/-; with 3
Mullard valves (P.M.12a., P.M.2D.X., P.M.2a), 49/-
(list £5/7/6); Universal Radio 3-valve, kits, ready
assembled on chassis, 12/6 (listed 45/).
EADY Radio *303”" A Kits, complete with
cabinet, M.C. speaker, less valves, £2/5; with
3 Mullard valves (P.MILF., P.M2D.X., P.M.2),
£3/5 (list £6/17/6).
EADY Radio Meteor " A * 3-valve Screfn Grid
Kit complete with cabinet, M.C. speaker, less
valves, £3/7/6; with 3 Muliard valves (P.M.12A.,
P.M.2D.X., P.M.2.A.), £4/10 (list £8/7/6).
EADY RADIO 8T.400 Kits, as specified by
Scott Taggart, £2/19/6 each (list £4/17/6);
Mullard Radio for Million 3-valve A.C. kit, complete
with 3 Mullard A.C. valves (Pen.4V, 354V, 84V),
£3/10 (st £6/10); Mullard Radio for Million 3-valve
battery kits, complete with 3 Mullard valves, £3/3
(list £6/2/6), all kit brand ncw in original sealed
cartons.
.T.H. Senior Pick-ups, 1934 model with volume con-
trol, 28/- each (iist 37/6); 6 only, B.T.H. Junior
pick-ups, 17/6 (list 25/-); H.M.V. volume controls,
1/6 euchrgist 12/6).
ECEIVERS.—Burgoyne 3-valve battery trans-
portable sets, complete with valves, batteries,
acc;lmulator and speaker, £3/2/6 (list £7/19/6), ncw in
cartons,
LL Goods Guaranteed New and Perfect and Sent
Carriage Paid.
PLEASE Note.—We have (()ipened branches at
271-275, High Rd., Willesden Green, N.W.10,
and at 46, Lisle St., W.C.2, where callers are cordially
invited to inspect our large stocks of wireless bargains.
Please send all post orders to 323, Euston Rd., N.W.1,
OUTHERN RADIO, 323, Euston Rd., Londou,
- N.W.1(near Warren 8t. Tube). 'Phone : Muscum

SPEAKERS AND MOVING COILS REPAIRED
(Blu® Spot a Speciality, 5/-.)
Transformers 4/-, all repairs magnetised free. Elimin-
ator Repairs quoted for. 24 Hours Service. Discount:
for Trade. Clerkenwell 9069,
B. C. MASON, 44, EAST ROAD, LONDON, N.1.

PATENTS & TRADE MARKS

KING’S PATENT AGENOY, LTD., 146b, Qn. Victoria

Street, E.0.4, offer * Advice Handbook* and
Oonsultations free. 47 years’ references. Write, eall,
or_ ’phone (Central 0682). Director, B. T. King,
C.I.M.E., Reg. Patent Agent, G.B., T.5.A., and QOanada,.
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BIRML\GHAM RADIO MART has just published
the largest list of surplus, manul‘ucturers and
/bankruapt stocks in the country. This list contains
.everything the constructor requires by all leading
makers, and shows a saving of about 50 per cent. to
60 per cent. Hundreds of lines are shown, including
Mains Transformers, Ganged Condensers, Resistances,
Meters, Moving Coil Speakers, Cabinets. All goods
offered are guaranteed perfcct as described. List
sent free on receipt of 1jd. postage.—The Square
,l)enlers, Radio Mart, 19, John Bright Street, Birming-
ham
HAL-ELECTRIC Offer New Boxed Set Mauu-
facturers’ Surplus Rola Speakers, all fitted hum
buekers. State for power or pentode. ¥6. 110-176v.
(2,000 ohms), 90-130v. {2,500 ohms), 150-200v.
(4,700 ohms), 200-250v. (6, 500 ohms). Yist 35s., at
13s. each. F7, voltages as above, list 47s. 6d., at
25s. ; permnnent nmagnets, F6, P.M., list 49s. 6d., at
Bs.‘ F7. P.M., list £3, at 335 dual compensated
{2) FG list £3 105 at 52 or (1) F6 and (1) F7, list
X1 5s., at 47s.; few Class B; state requirements;
all goods carriage paid : cash with order, or c.od.—
‘Lhal -Eleetric, 6, Conduit Street, London, W.1.
LARGE R.K. Moving Coil Speaker, excited field,
for ‘'sale. Price £2, or exchange for W.B. P. M
Microlode Moving Coil. ~Write X, 36, Minor Way,
Barnehurst Kent.
NIVERSAL” RADIO BARGAINS.—Ready
3 " Radio Meteor 8.G. Kits, 27/6, with Wainut
“Cibinet and P.M. M.C. Speaker, 62/6. Class B 3
Sets” with Mullard Valves, M.C. Speaker housed
5% Walnut Cabinet, 97/6; Amplion Units, 1/11;
Yalves from 3/3; “Screen Grids, 7/3; Condenscrs
“ficed, 5d. ; Vuriablc, 1/11; Diffs, 1/8 Chokes, 1/1 ;
Rliminators, D.C., 15/6; “A.C., 32/6: Leaks, 5d.;
.Pouble Reading Metcrs, 2/11 ; Mﬂ]gate Pick-ups
“‘9/11 Harlie, 13/11; S\wtches, 6d.; Transformers,
28 ; Valve-holders, 4d.; Screened” Dual Coils, 2/9 ;
U&»s B Transformers and Chokes, 5/11; Moving
il Permanent Mags from 15/11; "Class B 3 Kits,
p/6 Thousands of other Bar"ams Full range
3sen Kits in stock. Stamp for our Huge Bargain
fists and Super Three prints.— UNIVERSAL,”
29, Victoria Road, Peckham, 3.E.15. (New Cross
4933) Stockists: Milnes H.T. Units and _spares.
ATCH movemnents from Gold Rush. Interesting
parts and material. Send 7d. for sample—
Merkel, Pilgrim Street, Newcastle-on- Tyne
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|\ LISTENERS IN* [
IS YOUR WIRELESS LICENCE
NUMBER IN THIS LIST

IT MAY BE WORTH
£50

: Compare your number
I and claim your reward

£50 " - b
£25 will _be paid to holders of Licences :
£10

of Licence

Nos. AO 577723 AM 053866

will be paid to holders of Licences:

Nos. AO 827390. AP 027848

will be paid to holders of Licences:
AO 055123 AM 544901 AL 357522 AN 160345 AQ 377265

z wdl be paid to holders of Licences :

AH 635809 AL 053196 371206 AN 923349 AQ 715882 AP 882660 AQ 129211
Al 026943 Am 17475 AN 636750 AN 821471 AO 134024 AP 991048 AQ 588592
AK 778932 AM 029144 AN 249610 AN 434249 AP 383902 AP 655406 AQ 040525
AL 561748 AM 606408 AN 162161 AO 846634 AP 415836 AQ 24639t AQ 789954
AL 63217 AM 887918 AN 656075 AO 415293 AP 296077 AQ 320121

will be pdid to holders of Licences:

AH 785604 AL 003291 AM 777599 AN 580763 AO 586194 AP 898063 AP 052033
Al 53334 AL 265073 AM 934824 AN 314598. AO 916250 AP 947444 AP 832761
Al 871693 AL 78002 AM 374490 AN 981663 AOQ 24442 AP 638286 AQ 699366
AJ 594882 AL 194111 AM 629741 AN 244347 AO 232516 AP 330625 AQ 413120
AJ 22864 AL 896123 AM 867121 AN 425712 AOQ 734444 AP 93550 AQ 329845
AJ 699311 AM 43061 AM 1960892 AN 298300 AO 655731 AP 128569 AQ 265452
. AK 123478 AM 029936 AN 533790 AO 886192 AO 944628 AP 219239 AQ 932208
AK 521005 AN 481216 AN 492382 A0 50116 AO 802674 AP 425877 AQ 014133

P& This offer applies to licences which are actually in force on Saturday, Octoder 28,.1933,

Belore the awards are paid, elaimants will be asked to undertake a simple publicily service in distriboting lsaflets to Encaurn'c
the sale of 'icsuces amcogst those who ak prescot do not fulfll their ohligations by taking out a Post Office License balore receiving
' broadeast programmes, Cliims cannot be consicered in connection with apy Licence the date ot issne of which is after October 20, 1833,

For full particulars for
claiming awards and a com-
plete . list of numbers see

TIT-BITS

ON.SALE EVERYWHERE SATURDAY OCTOBER 28.
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design, fortified by the best quality materials and the highest grade of

Sk manufacturing craftsmanship, has come as near to perfection as can
“1* be attained.

It is quite certain_that no better quality or value for money is available .

to-day. And this can be proved very easily by test. Put Blue Spot Moving

Coils to amy test #ou like—appearance, construction, quality of perform-,

PERFECTION is as elusive as pure truth. But the genius of Blue Spot

ance — and ypud Wwilk ﬁc;\dl that " y
J B i ily — x : i
ols  Blue Spotis casily —and dways . MOYING (OIL SPEANERS - 32'6—87' 27
: Why. then hesitate? Buy Blue (also available without transformers) - ) i
Spot and you buy the best. MOVING IRON SPEAKERS . - 12/6—42/.% }
5 ¥
X e }

1.y
=

IS YOUR SET WORKING
|  "ONHALF TIME™

Your set is capable of operating
wore than ong#peaker. Put it on
“full time'™by installing extra Blue
Spot speakers and have the pleasure
of radio throughout the house—in
dining room, kitchen, nursery, beg- "

"1 room, etc. Easy to install~ a% ; o
§ costs nothing for upkeep, : EXte@isid ]
| models to suit all:sets.

, BLUE SPOT .PICK - UP
Model 33..

‘'With wire wound volume control and
ratasing head. DPrice

snan Strect. Roseber y, aF ]
wpot, Isling, Loydon "4 | i
Londoni, 4

ANY LTD., Btue Spot House, 94
Telvphone : Cletkenwell 3570, Telegrains

Logdan, E.CJ..

.
17%

Ltd:, 100 London Road, Sheffiefd; 2 St. Mary's Parsonhage, Manchester;
i . r'{cwc:\stle‘uvon_w"rync: 37,38. 39 Cly‘de?glacc‘ Glaszow.
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