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fegistercd al the G.P.0Q, as a Nciwspoper.

—the wonderful new low loss lead in cable definitely eliminates
crackle, background noises, mush and all man-made statlc
improves selectivity and increases sensitivity.

can fix it in less than five minutes.

OF ALL DEALERS in lengths of 15 feet 10/-

Longer sizes at proporliqnatg prices.
BRITISH RADIOPHONE LTD., ALDWYCH HOUSE, LONDON, W.C.2:
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INCREASED VOLTAGES
INCREASED OUTPUTS
INCREASED SMOOTHING
NO INCREASE IN PRICE

JMPORTANT.. Be sure to insist

on *¢ mﬁ’——the ‘Uniis in the

handsome green metal cases—

when you ask your dealer for a

FREE demonstration. No other

has such a reputation {0
maintain,

“ ATLAS,” the Uniis that eut running costs
to less than one shilling a year and the enly
units to win the Olympia Ballo(s for two
years in succession, are now hetter than ever.
Their new designs, increased outputs, in-
creased smoothing—for ‘‘Class B’ and
* Q.P.P.”’—without increase in price make
them far and away the most amazingly
efficient uniis ever made. Convert your
battery set te mains operation to-day and
save 50/~ every year on battery replacements.
Models for every set from 38/6 cash er 10/-
down, fully guaranteed for 12 months. Send
coupon fo-day to :

H. CLARKE & €O. (M/CR.) LTD.,
PATRIGROFT, MANCHESTER.
London : Bush House, W.C.2.

Glasgow : G.E.S. Co., Ltd., 38, Oswald Strest.

»
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H. CLARKE & CO. (M/CR.) LTD.,,
Atlas Works, PATRICROFT, MANCHESTER.

Please send me FREE copy of Booklet 87, telling me how to run
my Set from the mains,

Addtess

Y CREEZUSSAREL LUIARNBISNARE
el ATONNBHPRANONYOSEESANENRAE

61/5 D

- Model—perfection

There is always a demand for a de-luxe speaker, and it s
that demand which the Magnavox P.M. * Senior” Model at
4.3 3s. 0od: so completely fills. -

Based on the unique Magnavox experience of twenty-two years’
standing, it is—only naturally—the finest P.M. speaker obtainable,
The same exclusive qualities are found in the P.M. ** Standard *°
in a smaller speaker—and this costs
37s. 6d. ; both models, of course, being fitted with universal
transformers for Class “ B,” etc.

You can buy cheaper speakers, but if you are to feel really
confident and happy about vour purchase there can be no
alternative—it MUST be MAGNAVOX.

“SERIJR” MCDEL £3 3 0 “STANDARD " MODEL £1 17 6

¥ B » R

THE BENIAMIN ELE
£ o

CTRIC LTD.. TAR

g
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e Battery they depend on,

when the wireless may ‘be the last hope, is the
same in 9 out of 10 British ships! It is the Exide
—the battery that will bring to you, cleatly and

: - consistently, the pro‘gmmmﬁesf of the Radio world.

H.T. ACCUMULATORS

Prices per 10-volt unit
W 2,500 milliamp. hts. - 5/~

BATTERIES Y sowomilime. b gl

WT 10,000 milliamp. hrs, - 12/-
These prices do wivt apply in #he Irish Free State

For the finest dry battery ask for Drydex.

Obtamable from Exide Service Stations and all reputable dealers. Exide Batteries, Exide Works, Clifton Junction, near Manchestex
Branches: London, Manchester;, Birmingham, Bristol, Glasgow, Dublin and Belfast

R
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R
ENG l AN w At Jast 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.
E u R@ P ﬁ ®  Tke Lissen All-Wave All-World Skyscraper 4 tunes from 12 to
v 2,100 metres. It gives you all the ordinary British and Conti~
Aﬁ E %lc A- nental programmes you can desire, and in addition stations all
. over the world which broadcast news and views and entertain-
i ﬁ- ment on the Short and Ultra Short wavelengths. These Short

ﬁﬁgﬁ STh: Wave stations are receivable on this Lissen All-Wave All-World.
3 Skyscraper at truly amazing ranges—Melbourne, Australia, at
; ablmost 12,000 miles, Johannesburg at ‘6,000 miles, Sydney,
Australia, at 12,000, Pittsburg, Massachusetts, at 4,000 miles—
these and many ‘more of which the ordinary listener cannot
hear even a whisper.
And remember you get these stations through Double Balanced
Pentode Output giving brilliant reproduction on a Moviug Ceil
Speaker—as much power as a Mains Set from ordinary high~
tension batteries.

MOVING cort o A0 The ONLY SETon which yeu: (AN get SHORT

LOUDSPEAKER

Lissen have made this All-Wave All-World radio available to Home Constructors first, bécause it

brings back the thrill of conquest ta hear America and Australia direct on a set you have buiit your«

self ; it makes you an enthusiast to realise what a wonderful thing you have created !

B And when you see the Great Free Chart of the All-Wave All-World “ Skyscraper ” 4, which tells you

ig 5 é,@ 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 yourself rather than buy a factory-assembled receiver which

RSE&F' cannot give you these new and intriguing short-wave statiens. :

plifies every=
thing ;there are
pictures of
every part, with every wire
numiered, every hole let«
tered, every terminal idenw
tified. YOU .CAN'T.GO
WRONG ! But get  the
Chart and see for yourself

To
LISSEN, LTD,
Publicity Dept.,
ISLEWORTH.
Please send me FREE
copy of All-Wave All.
orld “ Skyscraper ”
Chart.
Name . .....ooviin

Addyess ............ —then build the Lissen All-
Wave All-World *“ Sky-

Ceen b reer 2 °4, the SET THAT
P.R1334 § SEAE THE CWORLDI
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SEE “PRACTICAL TELEVISION” IN THIS ISSUE!

¢ Practical Television ** Free This Week ! .
THE remarkable “strides made #ecently

in the development of television have
lifted it from the realm in which it was but
a qualified stuccess to a stage where satis-
factory ‘transmissions are possible  and
probable. With the ‘object of keeping our
readers acquainted with the movements and
the developrhents of this new industry we
are presentifig free in the centre: of -this
week’s issue a four-page supplement, entitled
“ PRACTICAL TELEVISION.” This will
be givenfree once amonth and it will
appear with its. own issue and
volume number, so that those readers
particularly interested 'in television
may lift out this separate little journal
and have it bound up separately. As
television develops, PRACTICAL
TELEVISION will develop in size
with it, but the position af present
is such that four pages a month are
adequate to cover practical develop-
ments and to keep the reader’s
knowledge up to date.

Vol. III. No. 64 || F.

PRACTICAL WIRELESS answers every reader’s
question Free of Charge. _
PRACTICAL . WIRELESS . guarantees its ré-
ceivers (when built. from our recommended com-
ponents) to perform in the manner claimed, under
a Free Advice Guarantee.

Every worth-while development is first brought
to the notice of the home constructor through the

EDITOR : A
J. CAMM | Dec: 9th, 1933,
Technical Staff :
W. J. Defanay, )
H. J. Barton Chapple, Wh.Sch., B.S¢. (Hons.), A.M.LE.E.,
Frank Preston, F:R.A., W. B. Riciiardson.

(222.6m.) ; Newcastle, 1,429ke/s (209.9 m.);
and Plymouth and Bournemouth on a
common wavelength of 203.5 metres
(1,474 ke/s). - Aberdeen may, however, be
provided with another channel. It ~is
noticeable that with the exception of
Bournemouth the alterations in the wave-
lengths of the British stations are small, and,
in consequence, -cannot cause much in-
convenience to listeners ; they do not in
any way complicate the tuning of modern
wireless receivers.

1
!
!
!
!
i
i
i
]
!
i
]
|
!
!
!
|
K1

OUR READER SERVICE.

WIRELESS
length was allotted to Romania by the
Lucerne “Wave Plan, much to the dis-
appeintment of -thé- Dutch” Broadcasting

Authorities, who havée used it for several
years. »

Christmas Relay from-Bethlehem
‘A RRANGEMENTS are being made by
~the B.B.C. to give listeners on
Christmas Day a relay of a sacred service
held at the Church of ‘the Nativity, Bethle-
shemy, -Tii - previous years the idea was
mooted- by - the -United - States and
. steps had . already been- taken' in
1932 to carry out the project, but,
" unfortunately, fell through. . If per-
mission can be obtained from ‘the
. Patriarch of the Greek '‘Orthodox
Lhurch to; éffect this nnique trans-
‘mission, the “National }Broadcasting
Company of America- will- take it
from England and distribute it
throughout its vast network.

(1D () R () GEES | D (T { | A () G () ()

columns of PRACTICAL WIRELESS. %{X = Berlin and Hambl;rg
. . components which readers can purchase are dealt THE construction of these two
Manila on 50 Kilowatts i high-power stations is rapidly

) THERE would now appear to be a

chance of hearing broadcasts
from the Philippine . Islands, as
KZRM, Manila, has now developed
into a 50 kilowatter. Its wavelength
is- 485 metres (618.5 .ke/s). Pro-
grammes are transmitted daily from
06.30 local time, the main evening
entertainment lasting from 17.00.till
midnight-or 1 a.m. Translated into
G.M.T., this spells a careful search
between 22.30—00.00, or, again,
between 09.00 and 16.00, as local
time in the Philippines is eight hours
ahead of ours.
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B.B.C. Stations and Lucerne Plan

January 15,ithe B.B.C. transmitters -

N
Q ‘will change over to their allotted
frequencies as under: Daventry National,
200" kefs (1,500 m.); North Regional,
668 lLo/s (449.1 m.); Midland Regional,
767 ke/s (391.1 m.) Scottish Regional
804 ke/s (373.1 m.) London Regional,
877 ke/s (3421 m.
977 kef/s (307.1 m.);
1,018 ke/s (296.2 m.);
1,050 ke/s"(285:7 m.);
{2674 m.) ; v
1,149 ke/s (261.1 m.) ; Aberdeen, 1,348 kefs

)
‘North National,

Scottish National,
Belfast, 1,122 ke/s

!

3,

;- West Regional, |

London and West National,

TPRACTICAL WIRELESS could not do justice
to the vast number of “ firsts >’ to its credit in the
small space here available,
be required. There is hence complete justification
for our slogan: *Real, Reliable, and Unrivalled :
Reader Service.”

PRACTICAL WIRELESS is
HOME CONSTRUCTORS’ WEEKLY. 1t is the
Journal with Original Ideas. ]
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Famous Casine Burnt Down
HE Palais de lo Mediterranee, opened
at Nice some two years ago, has
been partly destroyed by fire. Tt is from
this Casino that a number of concerts and
other broadcasts were relayed to the Nice-
Cannes-Juan-les-Pins  transmitter. It is
reported that, pending its reconstruction,
the studio will endeavour to link up with
Cannes ‘or Monte Carlo. i

More Interference for Kootwijk
CCORDING: to a report from Romania,
the 20-kilowatt -transmitter now
under construction at, Brasov will shortly
carry out its initial“tests on 1,875 metres
(160 ke/s), the channel now wused by
the Dutch Kootwijk station. This wave-

Several columns would

LEADING

nearing completion, but although the
Berlin 100-kilowatt transmitter will
not be ready as early as anticipated,
‘it 18 now fully expected that its
tests  will._ be. made during the
Christmas holidays. In these circum-
stances both Berlin and Hamburg
will launch their new stations on
the ether in January next. No
altetations in  the wave -lengths
of Berlin, Mihlacker, and Stutt-
gart, contrary to previous state-
ments to that effect, will take place before
January 15, 1934, )

{

t
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Eiffel Tower to Remain

AS apparenfly only that part of the
Lucerne Plan  dealing with the

medium-wave band will be brought into

operation on January 15th, Eiffel Tower

will retain its channel for the time being,

| Broadcasts will therefore continue from

this station until further notice. Asg regards
the long-wave band, in view of the fact
that no agreement could be reached at the
' recent Amsterdam Conference, there is
every possibility that until some practical
solution may be found, stations working on
wavelengths between 100 and 2,000 metres
will retain their present positions.
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ROUND 7 WORLD. , WIRE

A New German staﬁon ’ TR AN (YR} {1 S} R | M- { | () D (| G- {) - N (| A )

N the beautiful. forest of -Tagel, in

Germany, a new broadcasting station
has been built which indorporates the latest
Improvements in design. Instead of the .
usual masts of steel, huge wooden towers
are being erected. Withx the aerial running

100 metres.
160 metres in height. .

‘Fate of Belgian Private Transmitters
rl"HE number of small privately owned
broadcasting stations erected in Bel-
gium during the past three years is such
that the Government finds itself compelled

to suspend licences in order to prevent gt
-miutual interference, - They are scattered |

over the country, and include such towns

o

vertically through the centre. The illus-
tration on this page shows one of these E
towers which has progressed to a height of |
When completed, it will be |

i‘ INTERESTING and TOPICAL i
i PARAGRAPHS {
b‘n-u-(1-0’-0.0-0-.(1-0-()-(1-(1-(14
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as Antwerp, Binche, Charleroi, Liége; and . & *
have,. also -even invaded the capital. ;i é@ t i

‘In Liége alone five are operating daily. -
As their power is very small, it has been
suggested - that they should be grouped; ;

and that a limited number be required to 4+
work on.one of two common wavelengths, |

Municipal ‘Eliminaiion of Interference '~
BADEN-BADEN in Germany is anxious
to become a medel radio cify.’ In

order to secure perfect reception of wireless
programmes, the inhabitants have induced %«

the, council to install free of charge over }
9,000 -interference suppressors on electric *
motors which have been judged guilty of ;
marring the radio entertainments.

Radio. Version of The Three Muskéteers

ALEXANDRE DUMAS’ famous master-

piece has been specially adapted for
broadcast, and will be heard in two
parts, the first from the National stations
on December 20th and the second in the
Regional programme billed for December
21st.

Telephony on Cross-Channel Sieamers
NTERESTING experiments have heen
carried out in two-way wireless tele-
phony transmissions between the Dover-
Ostend mail stearuers, and the Belgian
and English coasts. The s.s. Princesse
Astrid, one of the new boats, has already
been equipped for the service, and pas-
sengers travelling on this sea route will
shortly be able to communicate by telephone
with any subscriber in any city or town
in Belgium., The Ostend radio station picks
up these messages, and passes them through
the ordinary telephone network, -

on

+

Europe’s Model Stations
OST European transmitters in the
course of their broadcasts are found
to deviate in varying degreés from their
allotted frequencies. Some, in this respect,
are good, others bad, and yet others very
bad. If the reports of the U.L.R. through
the Brussels checking statign are studied,
the average deviation in “cydles for one
working month may be noted. Should
prizes be awarded, however, it would appear
that the  two most conscientious: trans-
mitters are Scottish National (Falkirk) and
Vienna, on respectively 1,040° and 580
kilocycles. Plus or minus deviation in
cycles from their standard frequency has
been shown as 0 in recent charts. If only
all Huropean stations could attain thig
excellent result ! o

¢

“cinnati (Ohio).

foms

The tower which -contains the aerial for the
new German station in the forest of Tagel.

New 10 kKW U.S.A. Short Waver
THE Crosley Radio’ Corporation has

resumed broadcasts with its new
10 kilowatt transmitter WSXAL at Cin-
The statioh sends out a
daily programme between G.M.T. 11.00-
15.30, 18.30-20.30, and from 23.00-06.30 on
49.5 metres (6,060 kilocycles). The radio
entertainments are relayed from the WLW,
Cincinnati, studios of the N.B.C. network,
working on 428.3 metres (700 kilocycles

SDIVE THIS

Problem No. 64.

Smith found that he had most of the parts

» required for the A.C, Quadpak, and he decided
to try this out. He made up a rough chassis
from plywood and carried out the construction
as described, in the Christmas number of
PRACTICAL WIRELESS,.but when finished, all
that he could get was mnost pronounced hum,
‘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.,
8-11, Southampton Street, Strand, London,
W.C.2. Envelopes should be marked Problem
No. 64, and should be posted to reach here not

?

)
]
1 ]

PRI PR

later than December 11th,

SOLUTIGN TO PROBLEM No. 63,
~ Jackson had made the coils so efficiently that on the
long waves the detector valve broke into parasitic
oscillation. A simple resistance included in the re-
action circuit cured the trouble. The following three
readers gave correct solutions to Problem No. 62, and
books have, therefore, been forwarded to them :
B. Gray, Trinity Cottage, Costessey, Norwich. C.R.
Willis, 53, Salisbury’ Road, ' Everton, Liverpool, 5.

L. I, Butler, The Vicarage, Annerley Woodhouse, Notts,

w

r

LESS ( Continued )

‘Budapest’s Ether Giant .

HE  super-power transmitter wunder.
construction near the ' Hungarian
capital is nearing completion, and the famous -
aerial tower, vying in. height with the
Eiffel Tower, is nearly finished. It is re-
ported that Budapest will carry out its
.initial tests this month.. The station at
present in use will adopt another . wave-
length, and will be utilized for the trans-
mission of an alternative programme,

Piano Tuition by Loud-speaker
the United States, pianoforte lessons
are broadeast through the microphone.'
Listeners are requested to place a printed

o

. Rennes
! the air on 271.4 metres.
. that the signals are now heard at better

! strength in view of increased power in the -

chart on the keyboard "and- to carefully
follow instructions given out by the
music teacher. Each corresponding printed
note bears a number which, according to
the melody, is called out in rotation, with
the result, no doubt, that the murdered
composition resounds throughout the streets
of innumerable cities.

Radio Rennes P.T.T.

FOLLOWING a temporary close-down

for reconstruction of the plant, the
PT.T. transmitter is again on
It will be found

broadcast. Rennes is only roughly 250
miles from London, and consequently

provides a favourable alternative channel
. for the Paris Ecédle Supérieure concerts.

Ship-shore Telephony in Mediterranean
A SERVICE of wireless telephony is
being established between the s.s.
Djenné and Casablanca (Morocco) and
Marseilles (France). The wavelengths
adopted for the purpose are 92 metres for
the steamer, and 68 and 74 metres respec-
tively for the land stations at- Rabat and
Tangiers. Further developments will
shortly 'permit similar service on the
Casablanca-Bordeaux route. :

An Ethereal Harp
RAGUE, similar to its neighbours,
has™ finally chosen a characteristic
signal to identify itself to its listeners.
It has taken the harp motive from the
Czech composer Smetana’s poem Wyschek-
7ad, and, having recorded it, broadcasts
a few bars during all intervals of more than
one minute duration. A melodious signal,
which will be quickly recognised after you

have once heard it.

Radio and Bootleggers
HE smuggling of alcoholic liquor during
the past few months in the Baltio
countries, and in particular Finland, has
been assisted, according to a Swedish news-_
paper, by a pirate wireless station which the
Finnish Customs officials ate endeavouring
to locate. Swedish amateur experimenters
report having picked up morse messages
destined to the smuggling ships, the search
for which is proving an exciting pastime.

A Crop of Small Spanish Broadeasters
PENDING the reorganisation of the

Spanish broadcasting system, per-
mits have been granted for the installation
of a number of small privately-owned
stations. Following the opening of a trans-
mitter at Bilbao and .at Huesca, Radio
Murcia (EAJ17), Gandia (EAJ23), and
Onteniente (EAJ30) have been Jlaunched
on the ether. These stations are stated to
be working on 203 metres and their power
does not exceed 200 ivatts.
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ESPITE the extremely low prices at
which efficient tuning edils' can now
be bought, there is an insistent

demand from readers of PracricAL. WIRE-
LEss for some really practical information
regarding the design and construction of
tuners which can be made at home. As a
matter of fact, a good deal of information
in respect to coil construction has been
given in these pages before, but all the coils
described have, of necessity, been of the
unscreened type. The reason for that is
very simple, and is that the constructor

has been unable to buy screening cans in |

ready-made form. To make these cheaply
at home is well-nigh impossible unless the
amateur has a fairly well:equipped work-
room, but the difficulty has now entirely
been overcome by the introduction (by
Messrs. Peto-Scott, Ltd.) of well-made
screening cans, which are supplied-in. con-
junction with a paxolin former and the
necessary dividing washers. By making use
of these sets of coil materials, units of
extreme efficiency and compactness

can be made by using no other tool

component looks. like
can be gained from the
photograph at Fig. 1,
whilst all the neces-
sary materials are

shown grouped

together in Fig. 5.
The overall size of the
complete tuner, includ-
ing the baseplate and
terminals, is only 3in.
by 2in. by 3}in. high,
so it can easily -be
accommodated in any
kind of receiver.

The Materials Required

The set of parts -

supplied - by, Messrs.

Peto-Scott includes a
screening -

cylindrical ~ ser
can, a .‘“lid **. for the
can, a lin. diameter
paxolin tube, a number

o f- pakolin - dividing

‘washers, and "a U™ -shaped _metal bracket.
for mounting purposes. Thé only additional
‘materials required aré six 6" B.A. terminals,

Types of Highly Efficient Screened Tuning Coils will be Described.
By FRANK PRESTON

Fig. 1,

= - 4

DOrits" 2Holes
LY

than a small drill. Additionally, a
screened “air-core coil of excellent
design and high efficiency can be
produced for a little over half a
CrOWN.

It is hoped in the course of a few
articles to deal” with the construc-
tion of tuning units of all the types
which are required for a modern

wireless set, but this particular
article will refer only to one type
which can be used satisfactorily in
" any normal receiver of the Det.-L.F,
or S.G.-Det. types. ;

A good idea of what the finished

¥
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Lour Strips
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Yo" Wide Lapped
Tivice fburd:
S
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Fig. 3.—Dimensioned sketch of the paxolin
former, showing how the washers are spaced by
means of insulating tape,

necessary dimensions for

Marfimg Carrieet OéIOH
Underside Of fase

Fig. 4—The above drawings give the

This photograph shows the finished coil and screen.
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making and drilling the ebonite
base-plate

e

an ounce of 34 gauge single-cotton-covered
wire, a piece of 3-16in. ebonite measuring
3in. by 2in., an odd piece of insulating tape,

and a short length of systoflex
sleeving. Most of the latter will be
found in the constructor’s junk box,
biit if not they can be bought for
less than eighteenpence.

Fig. 2 shows the theoretical and
practical arrangement of the wind-
ings for the coil I am going to
describe first of all, and it will be
seen that this is a rather unusual
one. I can assure you, however,
that it is one which I have proved
to be extremely good, most especially
in receivers of the Det.-L.F. type,
where the maximum degree of selec-
tivity is required from o single tuned
circuit, The medium-wave winding

(Continned on next page)

JO Jzrns

Lo Zicrns

Fig. Z,——Thts sketch slvzow‘slhe;t/_xeoretical and practical arrangement of the windings for the
tuner described.  Conndetions for the 3-point wavechange switch are indicated by broken lines.
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Eig. 5—The few and simple parls required
for making the complete screened <coil are
illustrated dbove.

(Continned from previous page)
i “split” into two sections, and the
Jong-wave one is .connected between them.
A centre tapping is_provided on the long-
svave winding and the aerial is normally
joined to this, but when the knob of
the three-point wave-change switch is
pulled out the long-wave section is short-
circnited and the aerial is connected to
the junction between the two sections of
the medium-wave winding, By dividing
the latter winding into two parts, one of
which has half as many turns as the
other, sufficient selectivity is obtained
without reducing the sepsitivity to any
marked extent.
that best results are obtainable on long
waves by taking the aerial tapping from the
exact-centre of the winding. )

A reaction winding is also provided, and {

the -size and position of this have been so
determined that it provides an almost
uniform effect, over the whole of both wave-
bands. This result has been secured by

winding ten turns side by side near to the |

medium-wave windings, and placing the
remaining ninety on a bobbin next to the
long-wave windings.

Preparing the' Former

Before commenging t0 wind on the wire,

the paxolin former must be prepared by
fitting the mounting bracket and paxolin-
spacing washers. The bracket is fitted into

one end of the tube by making two 7/32in. |

holes and passing the small bolts provided
through them. Next slip one washer over
the tube and push it down until it is against
the heads of the bracket-fixing bolts. Now
cut a strip of insulating tape {in. wide and
wind - this round the tube close to the
washer for about a-couple of turns. The
second washer can then be fitted on the tube
and pushed tightly against the insulating
tape. Put on a second strip of tape and
then another washer, repeating the opera-
tion once again and {inishing off by winding
a fourth strip of tape outside the last
washer to keep it in place. The spacers
should then be quite securely held in
position, but if any doubt -is felt on this
score, o coat of shellac varnish or thin glue
‘may be applied as a check,

'Winding on the Wire
The winding is easy enough to carry out,
and before starting, a pair of small holes

should be made about 3-16in. from the end |

of the tube with the point of a-compass or
a thin pricker.
through one hole and back again through

Experiment has proved |

Pass the end of the wire |

Metal Tog
Canr Zé._fermmal No2

Connecting

the other, leaving a length of about 5in.
projecting for making a later connection to
a terminal. Carefully wind on thirty turns
of the wire, keeping a steady tension on the
wire the whole time and arranging the turns
neatly side .by side. After that, make two
more small holes in the tube in line with
the end of the winding and anchor the wire
in these, again leaving a length of 5in. pro-
jecting. -So that this connection can easily
be identified at a later stage a piece of
stamp edging should be stuck on to it and
marked with the terminal number (3). The
second partion of the medium-wave winding
can now be put on, and the end of the wire
should be anchored in the two holes already
made. Wind on sixty turns and make
quite sure that they go in the same direction
as the previous ones. Make a third pair of
holes and anchor the wire, labelling the end
with a figure 2.

The reaction winding comes next, and

| the end of the wire is secured by passing it

through the pair of holes just made. Leave
2 gap of {in. and then wind on ten turns,
again in the same direction, pass on to the
first slot and complete the remaining ninety
turns. Cut off the wire and secure the end
with a dab of sealing-wax or by looping it
under the previous turn where it passes
from the tube to the slot. Label this end of
the wire with a figure 6.

Lastly we come to the long-wave winding,
which consists of a total of 300 turns, half
of which are placed in the two lower slots.
The beginning of the winding need not be
anchored, since it will be held in place by
the following turns. Again, make quite sure
that the twurns are wound in the same

(Continued on page 668)

Fig. 6.~—~(Left) 1This sketch shows how the
screening can is earfhed by being connected to
terminal 2 by means of a soldering tag.
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HERE are four important units of
meagurement with which every

wireless enthusiast is familiar. He
knows to what they refer, and they are
always cropping up in everyday conversa-

tion between radio enthusiasts. They are .

volts, ohms, amperes, and watts. For the
present, however, we are interested in the
last unit—watts, with particular reference
to output valves. How often have yeu
‘heard a friend say his power output was
two, five, or even . twenty-five watts ?
Now be very oare,?u-l\.,_ There is a distinct
‘difference between anode dissipation in
watts and power output in watts, so
you must be sure that you are both talking
about the same thing. We will discuss
anode dissipation in connection with power
output later, for sometimes, when dealing
with the latter, anode dissipation has to
be taken into corfsideration.

Now, what is this power output, and how
is it calculated ?
common, everyday calculations - such as

amperes X volts equals watts, or is it

something a little more complicated ?
Yes,” it is!
planation carefully you will have at your
finger-tips a method of approximately
calculating the power output of a wvalve,
and.. therefore, be enabled to select the
most suitable valve for your particular
purpose. For instance, if you wish to
operate a mains receiver at reasonable
volume in a medium-sized room, about
2 to 2} watts output is quite ample.
.This, of courke, is the writer’s own opinion,
"others may not agree. If you want some-
thing still nearer realism, and haye no
neighbours who would object, employ a
5-watt output valve. -After all, many
constructors like that extra- reserve of
power even if not constantly employed.
If you are interested in public address
work, then you can go higher still and use
an output valve giving 10 or 25 watts, or
even greater power output. - However, our
chief interest at the moment lies in ascer-
taining how this power output is calculated.

Necessary Factors
 In order to make the necessary calcula-
tions, all that is necessary is the anode
volts-anode current curves of the output
valve, together with the load impedance
in ohms, These curves are obtainable
for the majority of output valves, and are
supplied by the valve manufacturers in
their catalogues.

The writer happened to have a spare
2-volt power valve, so decided to take the
necessary curves himself, and calculate

Is it-just one-of those

But if you follow this ex- ¢

" WIRELESS

g&\?“\

\
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By “LAMBDA”

the power output in order that readers
might have an opportunity - of following
through the whole process from a concrete
example. Take a glance at the cireuit
shown in Fig. 1. This will show you the
circuit, of the hook-up required in order
to obtain the necessary data.’ .

You will notice "that. this is 'quite a
simple arrangement, and for eage in operat-
ing it was asspmbled on a small baseboard.
All that was necessary was a valve:holder,
and- a few terminals, and every wireless

. Uy »

e o
] LT+
)

LI

HT—

Fis. }.—Circuit employed to obtain anode volts-
anode current curves of an output valve.

man usually has these at hand. The
necessary connections can then be made to
the Dbatteries and meters. The volt-
meter should be capable of readidg up to
250 volts, and for accurate results should
be of the high-resistance type. = Actually,
the voltmeter employed had a resistance
of I;000 ohins per volt, while the milliam-
meter was a first-grade instrument. If
the milliammeter only reads up to 40

GRID VOLTAGE ZERO.
Anode voltage. Anode cutrent milliamps.
C 7S z

) ‘

20 : i
40 2.3 :
60 5.6
80 9.6
: 100 14.0
125 21.0
150 26.0

GRID VOLTAGE 3 VOLTS NEGATIVE.
* Anode v:)oltage. Anode’ cutrent_milliamps.
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 wire across the’ battery terminals.
| arrange to adjust your anode voltage in

‘| connected in parallel with it).

y

{n This Article the Author Discusses «Qutput»Valv;s, and the Methods Employed
to Ascerfain the Power Output of the Last Valve in a Receiver

milliamps it will be necessary to extend-
the range, and this can.be carried out quite
easily by following the instructions ‘given
in earlier articles on increasing the range
of meters.

Taking a Reading

Having fixed your valve in the holder
and connécted up your batteries and meters,
arrange the first set of readings with zero
grid-bias: ~This can be done by connect-
ing the grid-and filament together, or,
preferably, by disconnecting. the grid-
bias battery, and connecting a piece of
Now

steps of ‘20 volts or thereabouts, and make

1a note each time of the anode current

readings obtained. Next -connect your
‘grid-bias " battery in circuit, and arrange

9 for 3 volts negative bias to be applied to
 the grid of the valve (this can be checked

by medns of the low . reading voltmeter
Repeat the
process outlined ‘above and again jot

R down the readings ; this will give you

data somewhat similar to that in the
table of meter readings. Of course,
different types of. valves will give
different readings. Continue increasing
the grid-bias potential until you have
applied approximately twice that re-
commended by the valve manufac-
turers.

The writer completed the series of
readings up to 14 volts negative grid-
bias, but only two sets of the readings are
shown in the table mentioned.

Our next stepis to plot these readings on
squared paper, and the graph reproduced
in Fig. 2 shows the resultant anode current
and ‘voltage curves, which is what we
require.

The Load Line I

“We now have the anode volts-anode

current curves, and our third requirement

is the load line. It is well known that in

order to obtain any amplification a valve

must be operated with a load in its anode

circuit. In the case of an output valve,

the most-suitable load is.recommended by

the manufacturers, and in this particular

instance was -7,000 ohms. Knowing the
optimum load, it is fairly easy ‘to arrange -
our load- line. First of all assume the

7,000 -ohms resistance be placed in series

with the anode of the valve. Then, if the

grid voltage recommended by the manu-

facturers be 7 volts at a maximum anode

voltage of 150, and the anode current be.
6 milliamps, there will be a voltage drop

across the load of 42 volts ; add this voltage

tp the maximum anode voltage, making

the total 192 volts. This will compensate

(Continued overleaf)
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should we divide by this particular
number ?°* Let us see !

B

the values of anode current and

voltage with which we have been

dealing are maximum values, and
what we require is the R.M.S.

values. To obtain these we divide
both current and voltage by
42, Now 2v?2 multiplied by

itself will give ug 8, which is, of

course, so much simpler to employ
and gives precisely the same results.
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Anode Dissipation
In order to appreciate the m-

3
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/

portance of anode dissipation and
how it differs from power output,

ANODE CURRENT IN MILLIAMPERES,

/

although both are egpressed in
watts, we will examine the curves

.
%

£

B 0 \/.9-0/ V. 9‘3/ 9'/ \9/ VOr-|

of a large output valve with an
. undistorted output of about 4 or

1%

AN

-4,
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5 watts. This is shown in Fig. 3.

i
4 Y ill notice th d dotted
) : ou will notice the curved dotte
/ 4 //:' /x’ / line which at o¢ne point toucheg
ek the load line, but never crosses it.
® 40 O so 100 20 KO 0 80 20 20 0 If the slope of the load line were

ANODE VOUTS

Fig. 2—Anode volts-anode current curves of 2-volt

power valve,
(Continned from. previous page) .

for the drop in voltage across the load
resigstance. Now, any change in anode
voltage will be accompanied by a corre-
sponding ehange in anode current; this
would not be the case if there was no load
in the anode circuit of the valve.

Next calculate the various voltages for
variations in anode current. At 2 milli-
amperes 14 volts will be dropped, which,
subtracted from 192 volts, will leave 178
volts. Mark this point on the graph.
At 6 milliamperes 42 volts will be dropped,
leaving 150 volts, and at 12 milliamperes
84 volts, leaving 108 volts. These points
should be marked on the graph as indicated
by the letters x, y, z. Draw a line passing
through these points, and this will represent
our load line, when the optimum load is
7,000 ohms. N .

The next thing is to assume a signal of
14 volts peak value being applied to the
grid of the valve when it is biased, say,
7 volts negative, The grid will then swing
backwards and forwards from zero to 14
volts negative, between the points A—B,

which are marked on the load line where it
cuts the grid-bias curves at zero

such that it cut the dotted line,
greater power output might be ¢b-
tained, but the life of the valve
would be endangered, as the anode
dissipation limit fixed by the valve manu-
facturers would be exceeded. Therefore a

compromise has often to be made in order

to keep below the anode dissipation line.
This, then, is the relationship between
power output and anode dissipation, both
calculated in watts, mentioned earlier in
this article.

The anode dissipation in watts is the
product of anode voltage and anode current
at any particular operating point on the
anode volts-anode current curve, and in
the example given in Fig. 3 the maximumn
is 25 watts, which must not be exceeded.
If we calculate this at the maximum anode
voltage and anode current recommended
by the manufacturers our result will be as
follows ;—

Anode cwrent 63 milliamps, anode

voltage 400 volts— 92 %400 o

1,000 1
At the point O, therefore, the maximum
anode dissipation in watts is reached. In
determining the position of the load line
in Fig. 3 the maximum anode dissipation
had to be considered.

It has to be borne in mind that |

Eecembe.r oth, 1933

Distortion :

If load lines were drawn through the
working point O (Fig. 3) at different slopes,
assuming for a moment no limit due to
maximum anode dissipation, OX and OZ
would become more nearly eqnal as the
load line becomé nearly vertical, but the
power output would fzpﬁ,oﬁc rather rapidly.
If, however, the load line were made more
nearly horizontal there would be an increase
of power output, resulting in increased
distortion. Theoretically, distortionless
output is only obtainable when OX equals
0Z, but in actual practice a certain amount
of distortion can be tolerated, as it is not

QHT+

Fig. 4. —
The theo-
retical
circuil P
of the ar- va'Y ,IHI—
rangement 1 | S ¥
shown in i

Fig. 1, .

aurally appreciable.. In deciding the best
position for the load line, not only Has the
maximum undistorted output to beobtained,
but the load line must not cut the anode
dissipation curve. In _caloulating the
amount of distortion which is permissible
it is laid down that the distance between
OX and OZ should not exceed the ratio of
11 to 9. If the ratio should exceed this
amount the quality of reproduction will
suffer. The valve manufacturer, therefore,
fixed the load line so that the above con-
ditions are complied with.

Now take a family of curves of an output
valve, and calculate the undistorted output
for yourself. It is extremely interesting,
and you will gain a lot of useful information
on the operation of your output valve.
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B.B.C. YEAR BOOK FOR 1934. 430 pages, 2s.
Published by The British Broadcasting Corporation,
Broadcasting House, London.

THIS is a remarkably interesting volume, crammed

with facts, figures, and biographies, details
and data about everything and everybody connected
with British Broadcasting, Special sections deal with

Programmes, The Regions, Empire and Foreign

Sections, Technical Matters, ete. The new wavelength

plan is explained in detail, and the keen listener

should purchase a copy at the earliest moment, There
is something of real interest on every page, and the

L ) - 120 y ¥ illustrations considerably add to the value of the work.
and 14 _VOltS 1espe_ct1vely. At I H tln It is on sale at all newsagents,
these points ascertain the anode Y GHRISTOPHER STONE SPEAKING, 65., 250 pa
o S N v 2 es.
current and voltage, which in this N A Published by Ivor Nicholson and Watson, Ltd,
case will be: At zero grid volts 1 : NG I_‘HAV]%never worshipped-at the shrine of gramophone
13.6 milliamps 98 volts, and at & / tha{%i";mi‘r‘é‘%‘l“‘ycfég‘anﬁ"n’f’xf lilslcl‘ms a%wa.ys Seelined
ILES, ek ool s a announcing of gramophone
14 volts grid-bias 0.4 milliamps %) : 5 B records is hardly a task in which gone aci)uldpleave
188 volts. Subtract the Smallf;r 5&0 ! ey footprints in the sands of broadcasting history. To
figures from the larger and this $& ) N pxed thetipt»erest,. orlack of it, is in the record itself,
will give us 13 mulliamps and 570 : 3 o' 3§nc§1% 11:1}1251 eldgslou;rg%!;” gﬁf ixié?n?i%?‘%&ﬁ
90 volts. = l 8 / ] ‘~.{ bably wrong In this volume somewhat e; ious!
. o . £ H g ] me, i gregiously
is to multipl : H WO and at the same time, seli-deprecatingly written by
Oar next\step 5 s ply }-60 ) H 2y Christopher Stone himself, he manages to fill -250
these tOget'her an_d dl.Vlde by 8, z ! l “va, pages in an interesting style, by suitably enlarging
and the resu]t will give us the g;so : \j < ] upon small incidents. And I must admit that the
power output in milliwatts, &) " / / N/ book is interesting, and will appeal enormously to
s 3 - .. Mr. Stone’s large following. He explains the tcch-
13.2 X 9f0=148 5 milliwatts 8 B j N V™= | nique of record announcing in great detail,
8 2 3o —Ep0 e ol £ el [N\ fro<d | DIGTIONARY OF WIRELESS TERMS, by Raiph
Therefore the undistorted out- / ! / Zﬁ\ ﬁg::%?' Lz;.s’. SERNIBORpaess SEURl hed by NEaT,
put of this particular valve is % / : 7 ' A HANDY volume of definitions of the technical
roughly 150 milliwatts, not very - : » / // 4 terms used in wireless. F.J.C.
great, but quite suitable for use 4 / T ;
as an output valve in a portable ] p. / A THE WIRELESS
receiver. 100 200 200 00 CONSTRUCTOR’S ENCYCLOPZEDIA
" . s 50Q €600
Yes, all very simple,” you By F. J. CAMM.
exclaim; ““but where do you £-NODE VOUTS.

get the figure 8 from, and why

Fig. 3.—Showing load line and anode dissipation curve.

5/4 or 5/4 by post from Geo. Newnes, Ltd.,
8-11, "Southampton Street, §tr:=mdv W.C.2.
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Fig. 1.—A4 resistance connccted across the
aerial circuit to obviate overloading of the
detector, thus preventing distortion,

Selectivity and Tone

HE opposite effect of resonation,

namely, a falling-off in the response

to some frequencies, may be due
to a variety of causes. When it is the
high notes which are lacking, the most
obvious cause is that the tuning is too
selective. It is well known that to
sharpen the tuning beyond a certain degree
means a loss of the higher notes. The popu-
larn band-pass tuning -arrangement was
introduced for the express purpose of over-
coming this defect,

The transmission from a broadcasting
gtation, although stated as being radiated
at one definite frequency, say 1,000 kilo-
cycles (300 metres ), actually occupies a band
of frequency extending over about nine
or ten kilocycles, so that to get proper
reception the receiver must not tune too
sharply or some of the side bands will not
be received. On the other hand, if the tun-
ing is too flat, there will be interference
from other stations. A band-pass tuner
gives a more or less even response over a
band of frequencies of about nine kilo-
¢ycles, while on either side the response
drops off sharply. In this way the demands
of both quality and selectivity are satisfied.

Compensating for Loss of High Notes

If your set is not provided with band-
pass tuning, and the tuning is very selective,
then some means-should be provided to
compensate for the cutting off of the higher
notes which will naturally result. One
method is to use an L.F. transformer
which has a rising characteristic, that is to
say, one which provides greater ampli-
fication of the high notes than the medium
and low ones.

An even better arrangement is to use a

tone control transformer, ~such as the
* Multitone.” Most careful designers will
specify something of this sort in a set with
ordinary tuning, but if your receiver is not
so provided or if it is lacking in high-note
response for some other reason, then a
simple tone control, consisting of a fixed
condenser with a variable resistance across
it, should be connected in series with one of
the speaker leads, as has been shown before.
The effect of this will be to reduce the res-
ponse to the low notes and so level matters
somewhat.  Naturally it is not an ideal
arrangement, since for one thing it robs the
set of a certain amount of power by cutting
down the fully amiplified frequencies to the
level of the weak ones.

A point worth mentionirg in connection
with high-note cut-off is that reaction can

DISTORTION FROM A NEW

VIEWPOINT
In This Concluding Article the Author Deals
with Lack of “Attack,” Decoupling, Micro-
phonic Tendencies, and Leaking Condensers.
The First Article Appeared on Page 537 of
- Qur Issue Dated November 25th.

By W, B. RICHARDSON

introduce noticeable distortion. As the
reaction control is advanced, so the tuning
becomes more selective. :
never be used to any great extent with
band-pass tuning, as it immediately alters
the shape of the response curve from a flat
topped one to a pointed one, and so defeats
the whole object of the system. :

If a receiver suffering from -poor upper {
frequency response is fitted with a triode as
the output valve, then its substitution with
a pentode will, in a large measure, restore
the brilliance of the original transmission,
Matching of the impedances of the speaker
and the new valve is usually. necessa.xga If
a multi-ratio speaker is used, then the ad-
justment can easily be carried out. Failing
this an output choke with suitable tappings.
for a pentode should be used.

A TOHTH

DECOUPLING
RESISTANCE

DECOUPLING
CONDENSER

\\ ozcovems
\\ ResisTanvce

DECOGPLING CONDENSER

Fig. 2—~How to arrange a decoupling con-
denser and resistance to prevent distortion,

We have already dealt with distortion
due to resonating effects, and also that due
to the falling off in the response to certain
frequencies. We now come to what is known
aslackof “attack.” This, asI have already |
explained, is a shuring of reception caused
by the inability of the moving- elements |
of the speaker to follow the rapid fluc-

' tuations of the speech current.- It is due,:
of course, to the inertia of the reed or
the moving coil (as the case may be)

- together with that of the cone. This may

sound - rather technical, but it simply
means that the moving parts are too heavy
and do not “ jump to it >’ as they should do.

Unfortunately, if a speaker suffers from
this-defect to any marked degiee the only
course open is to substitute another one,

Naturally nothing carr be done to the res

Reaction should ™

ceiver itself since the cause of the trouble

Fig. 3—Decoupling the output valve.

lies entirely with: the speaker. Obviously
it is uowise to try to lighten the reed
(moving iron) or the moving coil, as this
will prohably do more harm than good.
The use of a lighter cone may help matters,
but here again care must be taken that

 rigidity is not sacrificed for the sake of

lightness.  Incidentally, with good-class
moving-coil speakers the weight of the
moving coil is kept very low by the use
of the lightest materials including alumin-
ium wire for the coil, so that if the repro-

_duction from your present speaker lacks

sparkle, try the effect of substituting

_another of modern design.

- Wave-Form Distortion

In the first part of this article I indicated
how various forms of distortion might be
recognized, and in the following

|.pages 1 have endeavoured to show how
- some of the causes might be diagnosed

and the necessary remedies applied. Now
in the case of distortion resulting from
deformation of the wave-form, there are
so many different causes giving much the
same effect that it is almost impossible
to say, by listening to a receiver suffering
from this form of distortion, to what pax-
ticular cause it is due. We know the results
are characterized by blurred, muffled, or
rough reproduction, but it must be left
to the reader to find out, by the process
of elimination, the actual cause or causes.
I am giving here some of the most likely
ones, together with hints on suitable
remedies. Distortion of this type is most
frequently associated with the incorrect
use of valves, such as under and over-
biasing, overloading, ete,

Let us take an elementary case of in-
correct bias causing distortion in a
battery set. Suppose the H.T. battery
has been in use for some time and its
voltage has dropped considerably; Distor-
tion sets in. This may be partly due to
the increased internal resistance of the
battery resulting in a certain amount of
back coupling, but it may also bé very
largely attributable to too much bias.
Naturally when the battery was new the
bias would be set to the maximum figure
for undistorted reproduction, but it must
not be forgotten that as the H.T. voltage
drops so the grid bias needs lowering, since
the amount of bias necessar depends on
the anode voltage supplied to the valve.
The higher the anode voltage the higher
the gtid bias required, and eoice versa.

(Continited on next page)
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DECOUPLING

W

Fig.4.—Aneasy way to add extre decoupling.
Join another condenser in pa’ra?le‘l with the
existing decoupling. gondenser.

"DISTORTION FROM A NE
VIEWPQINT ’ ;

- {Continued: from previous page)
Therefore, 'if the settiig of the grid bias
was ‘Jéft unaltered “it would be too high
after the H.T. battery had been in unse for |
some time. In such a case retiueing the §
settinig of the bias tappings will usually
improve matters considerably ‘ahd ‘so give |
the H.T. battery a new lease of life.

1 can be distinguished.

~ PRACTICAL 'WIRELESS

Distortion Due to Back Coupling
I mentioned just now distortion caused

1 by high internal resistance of the H.T.

battery. The reason for distortion in this
tase is two-fold. Firstly, there is the obvious
reason that the anode current of the various
valves is lowered below the optimum

figure, dnd, secondly, there is the question-

of back coupling. Obviously, since the anode

| circuit of all the valves is completed
" throughthe high-tension battery, the internal

resistance of this is common to each anode
circuit, and thus forms a coupling between
ohe valve and-another. . In this way
fluctuations in the current passing through
the later valves will cause corresponding
fluctuations in that passing through the
earlier ones. = These fluctuations, owing
to the time taken for the currents to travel

' through the succeeding stages, will be out
of step, or out of phase as it is called, with |

the fluctuations of the original current.
‘This- will produce a howl. Sometimes,
instead of a howl, the noise produced is
of so low a pitch that each separate beat
It is then called
“motor-boating.”

The way to cure L.F. howls and motor-
boating is to get rid of the undesirable
coupling by decoupling. First of all, a
resistance and eondenser connected in the
plate “circuit of the detector valves, as
shown in Fig. 2, should be provided. If

December $th, 1933
arrangéements are provided. In this case
the existing decoupling should be sup-
- plemented. The best way to do this is to
either fit larger decoupling ~condensers
(say 2 mfd. in place of existing 1 wifd.
components) or else to connect extra ones
IFI;I pirqllel with the present ones, as in

ig. 4.

In an all-maing set, where grid bias, is
obtained by utilizing the drop in voltage
across & resistance, decoupling of the
associated grid circuits is necessary and
this is usually carried out by using a resis-
tance and condenser as in Fig. 5 (a), In
some receivers, however, the resistance is
omitted. the condenser only being used as
in Fig. 5(b). In the latter case, a resistance
may often be included with advantage.

Microphonic Tendencies

A frequent cause of distortion which is
sometimes overlooked is that produced by
microphonic feed-back. The sound waves
from the speaker travelling through the air,
and also, in the case of a combined receiver
and speaker, through the cabinet and chassis,
set up vibrations in the valves and vanes of
the variable condensers, etc. In extreine
cases a loud, sonorous howl will build up
which drowns everything. However, this
condition is not often met with, but a
receiver will frequently be found te- be

working' in a state where a microphonic
howl almost manifests itself on loud

Oyerloading ihe Detector

Overloading a valveis quite a common
cause-of distortion. With modern receivers
employing high-magnificafion valves in
the H.E. stages it is very. oflﬁ’en the detee-.
tor “which “causes the trouble. Detector
overload is not always easy to diagnose.
as the resulting distortion is not of a very
blatant nature. However, if'it is present it
will spoil the reproduction, although in a
somewhat intangible manner, The symp-
toms to look for are over-emphasis of the
high notes and a, marked- double-hump

- DECOUPLING
. CONDENSER
< 814s

< RESIS.
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passages, the result being a rough jarring
kind of reproduction.

The most usual cause of the trouble
lies with the detector valve, this valve
being particulerly susceptible to any
vibrations transmitted to it through the
holder or through the air. The use of
an anti-microphonic valve-holder, and
the enclosure of the valve in a cardboard
tube lined with cotton wool, as in Fig. 6,
are two recommended devices for curing
thig trouble.

Condenser<Vane Vibration

effeqt in the funing of loud transmissions, |
the maximumn signal stréngth being ob-
tained just-slightly on either side of the true
wavelength.: Another feature is that the
reaction control or any predetector volume
control will appear, insensitive on powerful |
transmissions, quite a large “movement
of the control making but little differencé .
in the volume. A screen-grid valve used as '
a detector is particularly lable to over-
loading. )

. To increase the power-handling pro-
perties of the detector it is always worth
while trying an increase in anode voltage,
ab the same time using a grid leak and con-
denser of suitable values. The leak shonld
be about 3 megohm to 1 megohm and
the condenser .0001 mfd. For short-wave
work the leak may be increased to 3
megohms, If overloading still occurs then
some form of predetector volume control
must be fitted and brought into operation
on the strong transmissions, The ideal
form of control is provided by the use of
variable-mu valves in the H.F. stages.
Another good scheme forreducing the input
to the detector, in the case of a straight
tuned circuit, is the connection of a variable
resistance between the aerial and earth
terminals of the set. The resistance should
cither have a definite “off ” position or
else be fitted with a switch to cut it cut
of circuit when maximum sensitivity is
required. A suitable value for the resist-

ance is 50,000 ohms. One of the combined

volume controls and switchés now on the
market can be recommended for this

the grid civcuits when using automatic bias.

this fails, then further decoupling of a
similar nature should he employedin the
intermediate L.F. stages (if any) and the
last valve should "be decoupled by using
choke output, if it is not already fitted,
asin Fig. 3. A very old dodge for curing
motor-hoating consists of changing over one
pair of leads to the L.F., transformer.
Either the wires to the terminals marked
“H.T.-4 " and “ P” are changed round or
¢lse those to terminals “G” and “ G.B.”

Of course L.F. howling and motor-boating
are of so blatant a nature as to hardly come
under the heading of distortion at all. On

back coupling in the L.F. stages of g
receiver to introduce distortion without
actually causing a definite howl. The
reproduction will be characterized by a
certain roughness. Where it is due to
- a run-down H.T. battery there is also loss
of volume. The use of a pocket voltmeter
- will soon determine if the battery is getting
Jow. Ifso the remedy is obvious. Of course,
the use of adequate decoupling, and the
readjustiment of grid bias, as already ex-
plained, will help to increase the useful life
of the high-tension battery.

Adding Extra Decoupling

It is quite possible t6 get distortion, dud to
L.F. back coupling, in a receiver in which
-the H.T. battery is quite O.K,, or in a

purpose. (See Fig, 1.)

mains receiver even although decoupling

Fig.5~Two common methods of decoupling

the other hand, there may be just suffcient |

The ~vanes of variable -condensers,
especially-if they are thin and unsupported
at the tips, are liable to start vibrating
when sound waves from the speaker impinge
on them, or are transmitted to them
through the chassis. The remedy here
consists of* mounting the condensers on
| rubber buffers. This is easily done with
-ganged condensers as a soft rubber washer
can be placed under each foot of the con-
denser., With panel-mounted condensers
of the one-hole-fixing variety it is rather
more difficult, but the mounting of the
panel or even the whole chassis on pieces of
sponge rubber will prevent the direct trans-
mission of the vibrations through the
L cabinet and panel to the condensers.

«
¢y rs v
{’ N CARDBOARD
E‘ /COVER
5 corron
g ;_:— L WooL
:
L 3

ANTI-MICROPHONR
VALWE HOLOER

=

Fig. 6.—Distortion may be caused by micras
phonic feed-back.  Protecting the detector
valve as shown here may effect a cure,
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... brings you every
worth - while station

—remarkable absence
of background noises

WITH

SIX

(Including Reclifier)

This magnificent Cossor All-Electric Super - heterodyne Receiver SPECIFICATION : '
will bring you every worth-while European Station at full programme Receiver as xllusmted complete with six Cossot
strength. Background noises—so common with most super-hets— e v, N Y (e ) Dotector 4L MP.
have been eliminated by the use of a separate Oscillator Valve; a- MSG/HA (Met.) Second Detector (Anode

Bend), MP/PEN Pentode Output and 441 BU -
Rectifier Valves, Litest type Mains Energised PRICE
Moving Coil Loudspeaker. Llluminated single- -

An energised Moving Coil Speaker, in conjunction with a specially dial tuning, calibrated in wavelengths (200/570 . i
designed output stage, ensures truly superlative reproduction. ~and L00O/.000 metres), visible wave-change, 1 4 . 1 4 o

unique feature in a Set so moderately priced.

combined volume control and on-off switch.

Tone control, Handsome walnut-ﬁnished

Ask your Dealer to let you hear this fine Receiver in your own. cabinet 13" hlgh 18" wide. 114" deep, complete

home—or send the coupon below for full particulars: with pick-up plug and socket. ~Mains aerial.
Sockets for usmg additional Loudspeaker. For Hire Purchase Terms : 32[6 deposit and
A.C. Mains only, 200/250 volts (adjustable), 11 monthly payments of 26/6.

40/100 cycles.
I’rz'ces do -not apply in 1.F.S.

A L L To A.V C. COSééR Lﬁ., ‘Mcibdy Dept., E 7
E LECT R I c - Highbury Grove, London, N.5. .
7 g Please send me a copy
S U P E R H E -[ E R o D Y N E MOD E L gaftm;ephg;ogggs:ﬁ Name 2 5 o B SN o U e il =

@ % g E @ v E R | 3 5 Reeetvers B0 Address oo v

B.20 PRAC. 9/12/33:
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Last longer
because they are
made to fit your set
precisely

HERE'S A HINT FOR PYE TWIN TRIPLE OWNERS

Fit these Ever Ready Batteries: H.T. Port. 19, G.B.4, L.T. 2383
—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 per-
fectly by its appropriate Ever Ready batteries.

THE EVER READY CO. (GT. BRITAIN) LTD.,

HERCULES PLACE, HOLLOWAY, LONDON, N.7

De:gember 9th, 1933
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Multitone are doing more than !
selling good transformers. They are now giving
you a new Complete Guide to Class "B.” Whsther [
you are building a Class “'B” set or only adding '
Class “"B” to your existing receiver you will find p4
this guide invaluable. It explains the theory of
Class “B” amplification and gives full particulars
“of circuits and components. -

Write to Dept. H, for a free copy.

TOCO TONE CONTROL ~ TRANSFORMER

Ratio 1/4 ]
(saves an_extra 30 per cent. HT.) .. . L
Graded Potentiometer .. .. .. 3/6
BEPU DRIVER TRANSFORMER

Ratios If1, 1.5/1, 2/}
High Power Efficiency over 85 per cent. Very low
. overall secondary . resistance 100 ohms.

PUCHOKE CENTRE-TAPPED CHOKE A
2 or matching any speaker asg

@ output. 0o oa ".i .. .. 9,6
M CLASS “B” CONVERTER UNIT
8 Those who do not wish to interfere with the wiring :
B8 of their present set can buy this simple unit. Just- F
plug in adaptor to last valve stage and 37 6 -

58 cnjoy Class " B’ advantages .. (less valve).

OR IN KIT FORM .. bo 8a 21/6

If you do not know who is your nearest Multitone Dealer
: please write to us.

XMAS and Birthday
parties with this simple
yet scientific

HOME MIKE

Be your own B.B.C. Let your
iriends acd family Broadcast.

Let cvery guest add to your gaiety.
Get them to play, sing or tell {funny
stories from your 6wn studio.
Add life and jollity to the children’s
- games.  Never a dull moment, the
HOME MIKE is the “life and soul » in
home fun.  Just connect it to your set.
Complete in itself. No extras. No Trans-
fermers to buy. ' Free Pamphlet “ 4
with wany Suggestions for doubling the
fun, sent with every Home Mike.
HOME MIKE De Luxe Model. 17/6
Giving extreme sensitivity and
maximum volume. POST FREE.
dunior Model, 12/6. Post Free, or ejther

§ model sent C.0.D: on receipt of a_ g
4 post card. S
&< 77 W
AN/ ’ ‘
N N //// " P g g 1
' )
3 A

Yot/

Y

SCIENTIFIC SUPPLY STORES

(Dent. “N.”), 126, Newington Causeway, Southwark,
LONDON, S.E.1. Phone : Hop 4177.

—pes owa 32
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i The LANCHESTER-JONES “Class B” CIRCUN

How It Diminishes the Current Consumption of the Driver Valve.
LANCHESTER e . i o

-n-tu-n-m

2 ¢ 14—
N conjunction with Mr. A. H Jones, the
E wmter has developed a modification of
; “Class B ” circuit directed to secure
a stlll greater economy in the aggregate
plate ' current than is obtainable in the
“Class. B amplifier as hitherto known.
The -object of the improved eéircuit is to
diminish th€ demand of the driver valve;
and so increase the life of the H.T. battery.
It is perfectly well known that the great
advantage of adopting “Class B” amplifi:
cation is that the demand on the H.T.
baftery, “more especially under static
conditions, or small signal loads, is reduced,
and the advent of ¢ Class B has had the
effect of giving a new lease of life to the
‘battery-driven set.
has been that the driver valve is too greedy,
and either it has to be biased down to a
point at which a certain amount of dis-
tortion comes in under heavy load, or,
alternatively, the plate current is excessive,
and takes away much of the advantage
secured by the “ Class B output valve.
The reason for this is that the
driver valve and its . transformer,
having to take charge of the grld
current, necessitates the drive cir-
‘cuib bemg treated as a power
cireuit- in a small way of business.
In the improved circuit the driver
valve is normally )
biagsed down to
a point at which
it only takes a
very small cur-
rent, say half to
one milliamp, but
when the heavy
signal comes
through the bias
is automatically
diminished so that
the necessary A.C.
signal can be
passed without distortion.
The diagram of the circuit is as given in
Fig. 1, where it will be seen that when there
is a heavy signal the voltage
from the power circuit is fed back
to the grid-bias battery of the
driver - valve after undergoing
rectification, for which latter
purpose a metal or other rectifier,
such as-a Westector, is used.
The - acvion of this system
is illustrated by the valve
diagrams shown in Figs, 2
and 3. Under static con-
ditions, or when the signal
is quite small, the drive
valve is biased ‘right
down on to its anode
bend, where, under
normal conditions,
considerable
distortion
would take

INPUT

FROM

DETS8 q
g

g
Fis. 2——Sbowmg how the driver.
valve _is luased right down to the

“bottom bend " of its characteristic
when signals—are” not betng received.

’:-n-n-h-“’-"-"j-"By Fa Wn

,amphtude swing is '-

The bugbear hitherto -

1in studio transmlssmn, it

place with a power- . HT.
ful signal, but when s
a powerful signal
comes through the
grid-bias point is
changed,  as, for
example, shown 1no ;
Fig. 3, where a fullo

passed without 8
distortion.
One objection

- _‘l-(v-l_(l-(;-!

) (1D ) ()

HT+

LS

that has been raised
to this circuitis that
amplification for

stead of being a disadvan-
tage, iu many cases acts to
restore the desired degree of
contrast. Even were this

Fig. 1.— (Above)
The theorstical cii~
cuit and’ (below) the
pictorial wiring plan
for the novel Class B

arrangement

described.

ORIVER
TRANSFORMER

.é’

BYPASS :
CONDENSER
5MFD. G

{ (\\\
VARIABLE

RESISTANCE Ry
500,0000 MAX.

small signals would be very much less than
for heavy signals, and consequently there
will be an exaggerated contrast
between pianissimo and fortissimo
passages.  But. this apparent
disadvantage is really an advan-
tage, because in_recording,.

is common that the singer
or instrumentalist is in-
structed to diminish the
contrast. In the case of a
gramophone record this is
to avoid-the pianissimo

being ™ drowned by the
mechanical noise;
moreover; extreme 7
 pianissimos tend to 6
get. Jost  in  the
recording, so that 1%
really the new 7 4mfa
“Class B 7 t 3
circuit; in- i 2
LAt
—5 & -3 -2 -igvQ

Fig. 3.—The bias on fhe driver is
redicced to its normal figure when

¥ RESISTANCE R,
100,000

1 as indicators of what is taking place.

signal voltages are applied to it

not so, a5 when broadcasts
are being made from the
opera house or concert hall,
the extent of the exaggerated
contrast is not
noticeable to the
ordinary listener.

In proof of this
statement we
have only to consider what
happens in the auditorium
of a concert hall or opera
house.

- There are positions ogeu-
pied. by listeners in which
the distance from the (say)
first violins is three times
as great as from the bass
instruments, and others where
the conditions are the reverse.
This can only result in a difference,
a relative difference, of eighty to
one in the *“ reception ”” of the high
and low acoustical frequencies.

One of the defects most prevalent in the
layout of many Class B circuits is that
there is unsufficient decoupling. This is
more necessary in the case of an H.T. dry
battery being. employed than where: an
accumulator battery is used owing to the
higher resistance of the former. The dis-
tortion due to madequate decoupling
comes into prominence when -the tone
volume increases ; for low-signal values the
absence of decoupling (unless there is
motor-boating) is little noticed.

We have much to learn in the practical
working of the Class B circuit, and it is of
great value to.provide mlllxammetels both
on the power valve and on the driver valve,
It
is most entertaining to hear nearly perfect
reproduction with the milliammeter needles
dancing all over the place, when he has
become accustomed in his previous ex-
perience to regard needle flick as taboo.

{We are requested to announce that the
patentees have no intention of -asking for

To
LOUDSPEAKER

VALVE vy

>
‘3’4‘?

WESTECTOR

| royalties from bona fide amateurs (readers of

PRACTICAL -~ WIRELESS) pulting up sels

according to the description given in the present

article. To avoid uncertainty, any amateur
wishing to make use of this concession is
requested to send in his name and address to
Messrs.  Lanchester’s Laboratories, Ltd.,
Spring Road, l'yseley, Bir mmgham mml»mg
the envelope * free licence,” and enclosing
postage or a stamped envelope, when he wilt
recewe a formal authorization.—ED.1
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HE modern short-wave dual range
coil provides a very . efficient
answer to the problem of arranging

short-wave tuning on comparatively efficient
lines without having to use plug-in coils.
However, problems commence when one
cr more H.F. stages have to be used.
Certainly we can use various forms of ganged
switching, but the efficiency of these arrange-
ments on short waves is doubtful, The
simplest method of controlling two dual-

range circuits with one switch is shown in

Fig. 1, where we have a more or less con-
ventional
amplifier and detector of the type suitable
for short-wave operation. The switch

S is of the three-point type, with the centre -

point earthed and the remaining two
contacts connected to the appropriate
coil taps. -If the two stages are screened

by means of a single metal screen, the more

efficient arrangement is to cut away a por-
tioh of the screen where it comes up against
the front panel, and mount the switch
in the middle of this portion so that one
half of the switch is on eifher side of the
screen where it will be possible to take wires
direct from the coils without either wire
‘having to enter the wrong side of the screen.
The other alternative to this arrangement
is to uwse two separate switches for each
coil. It is also possible to use two mechanic-

ally ganged switches so that each switch |

is on the correct side of the screen.

Adding a Superhet Stage

Actually, if one wishes to-add amplifiea-
tion to a short-wave receiver, apart from
that provided by the detector and-the low-

frequency stages, the very most efficient

method of doing this is to use the super-
heterodyne arrangement.
as many stages of amplification at inter-
mediate frequency as we wish, and still
retain a single switch to do all our wave-
changing. The diagram of such an arrange-
ment is shown in Fig. 2, where,
although we have a stage of
powerful screened-grid amplifica-
tion (V3y), the only tuning control

Further Practical Points on the Technical Side

-and note the differences between the two

screened-grid  high-frequency |

We can add.

értWave
Section

is that of the oscillator-detector condenser
C..  supplemented by the wave-change
switch 'S. Compare these two diagrams

systems. .

A point which many amateurs apparently
do not appreciate is that a superhetero-
dyne receiver ‘which is to be used for short-
wave reception only can ‘be a very much
simpler affair compared with the normal
type of superheterodyne teceiver used
on the medium and longer waves. I am
not saying that a receiver of this type even

December 9tb, 1933

great advantages of having a reaction
control which is constant all over the dial
(the reaction in this.case is at intermediate
frequency, of course), The reaction con-
trol can be set just below the point of
oscillation and left there from one end of the
dial to the other; and the degree of reaction
coupling will remain constant.

A Question of Tnning

The tuning of a short-wave receiver
of this type, therefore, becomes very
similar to that of one of the modern large
superheterodyne medium and long-wave
recéivers with which one can travel from
one end of the dial to the other with stations
coming.in at good strength without so nmach
ag even bothering about™a reaction control.
Of . course, for the -reception of weaker
stations, it is sometimes neeessary to
“spill over” the reaction control to the
actual oscillating point, and this is also
necessary in order to receive code stations,
although unfortunately so many code
stations suffer either from hum-modula-
tion or. key-clicks that some sd-called
C.W. stations can -be heard without the
secand detegtor valve. being mnear the

is:a very complicated affair, but
" the short-wave version is much
simpler because of the fact that,
providing the  intermediate

point of oscillation. -

i
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Fig. 1,=—=This diagram shows how the twa du

i

al-range short-wave coils may be operated

{rom one switch where a single screened grid H.F. stage is used.

frequency is kept sufficiently low, one tuned:
circuit can do the work which is normally
done by two, three, or even more circuifs
in the longer wave receivers. Admittedly,
in the superheterodyne -arrangement we
have to use two detector valves (Vy, V),
but the final degree of amplification will
be very considerably greater than that

- provided by the other arrangement and

will also be very much
easier to tune. - One has actually to tune
& short-wave superbeterodyne™ receiver
before it is possible to realize the very

the receiver

03¢ Db, remsmuc Laddee
4 V.
o
> Cutoud
=
. S‘i 1 Lr
e e
Tad
< ] y l‘: kl
. 2o
== AMAMAAAN oo A

Fig. 2—The superheterodyne arrangement referred to in the fext is ‘shown here.
Compare this diagram with the arrangement shown in

{ of receivers of this type.

In the diagram -shown (Fig. 2), further
amplifying stages can be added  between
valves V. and V. without complicating the
tuning at all, as the condensers Gy and Cs
are only trimmers, and once, s¢t they can
be forgotten, and this, of course, applies to
all further stages which may be added here.
Actually, if the receiver is well designed
and well made; a second stage of L.F.
amplification will be rarely necessary, the
arrangement of Fig. 2, in conjunction with
twostages of L.F. amplification, being quite
capable of providing great volume when
required.

The short-wave superheterodyne is an
exceedingly interesting type of receiver,
and in a future article it is proposed to deal
more closely with the practical construction
A short-wave
superheterodyne need not necessarily be
a costly affair, and the results obtainable
with a receiver of this type can be truly
excellent.

OUR POCKET TOOL KIT!
Readers who have reserved
Our Pocket Tool Kit should
send in their reservation forms
without delay.

See page 576 of last week’s issue

Fig. 1. |
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To any and every listener there is only one thing
‘which caounts in his radio enfertainment—that is, whether
he
"governed by the excellence of his valves. - Now the Mullard

is enterfained. The quality of this entertainment is

P.M.1HL, the batfery-operated non-microphonic detector valve,
hke all  Mullard valves, is subject to confinual tests and
W experiments in the Mulard laboratories. As a result, improvements
are unceasing. This means that the P.M.1HL is pre-eminently the
$ detector for improving quality and eliminating microphonic noise.
"ASK TS.0. Whensver you want sdvice sbout your set G sbout your valves—ask T.SD.~— Mallard Technical Service

Department — always  at your service,  You're under no obligation whatsoever,  We ~ help ourselves by helping  you.
When wiiting, whether your problem s big or small, give every detail, and 'address your envelope to I.S.D., Rel, D.K,

JOIN THE BETTER RADIO BRIGADE

Mullard

THE - MASTER -VALVE

The Mullard  Wireless Service Co., Ltd., ~ Mullard  House, Chaving ,Cross Road, London, W.C.2
Arks




@ Ferrocart coils are. the outcome
of years of ceaseless experiment
and research,

) They are the most accurate coils
ever made, accurate to a degree
never before attained.

@‘ Built fo the highest standard of
engineering. precision, every
coil is thoroughly tested and
guaranteed.

@ Insist on Ferrocart coils—the coils
made by Colvern.

e Full details of Ferrocart coils are
given in our Radio list No. 12.
Send now for a copy—it's abso- -
lutely free of charge.

Made under livence from the patentee, Hans Vogt.

COLVERN LIMITED, ROMFORD, ESSEX

London Wholesale Department: 150, KING’'S CROSS RD., W.C.1.

Ask your dealer to demon-
strate Celestion ‘Class B’
Speaker-Amplifiers,eitherin
chassis or cabinet form.
‘B’ Stage 9 Chassis £2-15-0
‘B’ Stage 19 Chassis £3.7-6

Get more volume from your radio ok i Accurately.
Robust six~ i

this Christmas by substituting the §, suspen- |
Celestion Combined ‘Class B” Unit § sion renders |
and Moving-coil speaker for your J power -carry-
present loudspeaker. It is connected §™™° P9tV Q
as easily as an ordinary speaker—
the amplifying apparatus is attached
to_the speaker chassis—you have no
untidy ‘ odd boxes’ or trailing wires.
You get ‘ Mains ’ quality and volume
at no extra cost.

proportioned

cobalt - steel

¥ magnets re-
§ duce magnetic

. g e to a
very high. 8 leakag

minimum.

Accurate

Amplifier

attached to matchingisen-

speaker—no sured by use of

‘ odd’boxes” or high-efficiency

Very Soul

trailing wires. tested  trans-

CELESTION' LTD.,,

London Road, Kingston-on-Thames.
Showrooms: 106, Victoria Street, S.W.1.

formers.

———
e

FOREMOST NAME IN SOUND REPRODUGCTION
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Easily-made Insulating Blocks &
INSULATING blocks have a variety of
uses, especially in short-wave work,
for the mounting of coils, etc., and can
easily be made from moulded chonite
knobs which have been dismantled from
old components.
The knob is laid flat on its front face and

il

e
N

NFlats Filea On Screw.
Easily-made insulating * blocks made ffom
bakelite knobs.

two in. holes drilled through the flange
and diametrically opposite. Care must be
taken when drilling, as too much pressure
on the drill may cause the edge of the:knob
to break away. A piece of screwed rod
about §in. long is screwed into the recessed
nut in the knob, and a lock-nut screwed
on to prevent turning. Two flats are filed
on the rod just above the lock-nut, as
indicated, to accommodate spade con-
nections, and another nut is'screwed

on the rod to facilitate gripping con- Lrevers Harage 76
nections.—Mr. F. ALLEN (Sunderland). Baltery /:/e_yx' :
Trouble-free Connections : ' "
ANY times I have experienced W&ring 7o
those annoying crackles in my

set caused by loose connections, and
traced them to the connection strip
upon the rear of my baseboard. Ter-
minals with screw tops, I find, are apt
to work loose, and tags upon battery
cords are inclined to become damaged
during houschold cleaning, and” other
necessary movements of the set. There-
fore, have, as far as possible,
discarded the usual terminal and

adopted the following method. The Aoz

diagram will give a good idea of the
arrangement ;  No. 2 or 3 B.A. bolts
arc used in place of terminals, and
the individual leads are passed
through the rear panel, fooped and

. tions upon the speaker

THAT DODGE OF YOURS!

Every reader of “ PRACTICAL  WIRE-

- LESS” must have originated some little
dodge which would interest other readers.
Why not pass it onto 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 that idea of yours to
account by sending it in to us 'addressed i

Z ‘to the Bditor, “ PRACTICAL WIRELESS,”

! George Newnes, Ltd., "8-11,  Southampton

Street, Strand, W.C.2. Put your name and
address on every itemi. Please note that every

notion. sent in :must be .original.-.” Mark: 1

envelopes * Radio Wrinkles.”” "Do NOT i

2 enclose Queries with your Wrinkle. T AR
L(l-()-l)-(l-ﬂ-(I-()-()-l)-()-ll-ll-()j_

ri-l)-l)-(i-l (- { - - ) S | ) | ) (|

re—t)

the usual highly - priced terminal. . An’
important point is that these semi-per:
manent connections should be tade at
the correct end of the cords.

slip-shod dialing on the part of the operator.
The latter fault is almost always due to the
unsuitability - of the tuning controls. -for
this essentially precise work. 4 >
Many home-constructors use their dis-

.| carded components in a short-wave receiver, -

particularly the old-type S.M. dials which,
having only small operating knobs, “make
short-wayve fufiing. accuracy impossible.
‘Dials‘of this type can always be made more
suitable for short-wave work by fitting a
darge tuning knob; which may be cut from
‘a.-discarded 4-inch dial with the aid of a
fret-saw. - Not only is tuning: made ‘more
accurate, but- the large knobs enhance the
appearance of the receiver ; and of course,
‘the’ improvements - ¢ostnothing.—F. J.
GovuvoH (Ellesmere). ¢

A Simple Revolution Counter

That is,

the end of the cord [
where there is least Seale Cut Aay

possibility of short
circuits, etc., which
may result in damage |
to the apparatus—
the set end of all
battery cords and the
speaker cord connecs

itself. —W. A. HaARRI-
sON (Aintree).

Hole Counlersunk 7o

Componenl’s

Terminal Strep

bolted directly under the nut and
washer upon the rear panel. The
rear panel is drilled; and well countersunl
on both sides to prevent the rubbing
of the cord covering, and it will be
obvious that this scheme velieves the
connection of the strain - that may be
caused by the movement of  the cord.
The connection to the apparatus is locked
on the inner side of the panel, and thus a
sound and thoroughly efficient termination
results, which proves more satisfactory than

An efficient trouble-free connection.

.TUNING a short-wave receiver for §

Improving Short-wave Control

the clear reception--of low-power
transmissions thousands of miles away
can never be truthfully termed * child’s
play,” even when the operator has had
years of experiencc and has an almost

IN wireless work one often has
to wind coils which have a
large number of turns. The counter.
shown in the sketch will be
found very useful for recording
the turns accurately.

It can be made
from an old" watch
which has -the es-
capement removed,
with the °‘second”
shaft reversed so that
its extension  pro-

How to improve short-wave

trudes from the back
of the watchi instead
of the dial. - A piecc
of round rubber is
pressed on to the
shaft cnd, so as to
form a definite drive,
and the counter is
then held against the
chuck of a geared
hand drill or lathe
centre. A new dial
should be made and
marked out asshown.
Before winding a coil the watch hands should

be set at zero, the counter held lightly, so

that shaft A is rotated until the required

number of turns are recorded on the dial.

Sixty turns of A=1 revolution of hand M.

| 3,600 turns of A=1 revolution of hand H.
Higher values should be recorded by hand H

—IK. A VarTY (Alnmouth).

=

control.

e

RUBBER

perfect receiver. TFailure to receive any . .
-but the more notable tragsmissions can 4 simple LR
usually be traced to lack of patience or  revolution counter.
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Meounting Shert-wave "Colls on ' Sfand-off 'togé:cher with the bevels inside. A hole
Insulators i : was cub,;” as  shown, and a celluloid

SIMPLE method of using stand-off
insulators ‘for mounting short-wave

coils is shown in the accompanying sketch.
A slotted strip. of ebonite is fitted. with
two screws at. one end, to whieh the
looped ends of the inductance are secured.
For a 3-coil tuner the two end coils, i.e.

Mounting skgri-

wave coils  on

stand-off  insu-
lators.

Serews for Holding
Cotl e Posiliorn.

“spindle.

-protractor was seccotined over this, after

inking in the graduations with indian ink.

| A hole” was cut to take the bush, and

the whole“disc mounted on the condenser
The small pulley was mounted
on a in. spindle, and was held in place
by spring washers, The cord is cobblers’
twine, - lightly rubbed with resin and
crossed. Besides keeping the cord on the
small pulley this gives an easy tension
which considerably facilitates slow tuning.
The device can be adapted to suit varying
conditions, no measurements being given,
as these will vary with the size of the
small pulley aid’ the ratio desired. A
bulb is mounted on the condenser, or other
conwvenient place, to illuminate the dial.
Altogether - this makes a very neat
arrangement. If desived, the condenser
spindle can - be . mounted to. project
throﬁgh the panel to take a knob for a
direct drive.—W. Lowzgns (Manchester).

# Auto Grid-bias from an H.T. Eliminator
HE accompanying illustration shows a
simple and .convenient method of
obtaining automatic grid-bias when using

nerial series and reaction, are arvanged as
shown with the insulator to the lef6 of the

coil and the reaction coil in line, but with

the insulator to. the right of the coil.  The

tuned-grid coil has the insulator placed on”
the Tight-hand side, the coil being mounted

theé other way round on the end of the strip.

Adjustments of spacing between coils is

thus easily arranged.—B. Prppar
{Southgate).

B Thermal Delay Switch
GOOD thermal delay switch
can be madefrom parts taken
fromi the *° junk box.” The mercury

can be obtained from your local CONDENSER.

chemist.

The parts required arve: An old
valve base ; an inch of glass tub-
ing ; about 2d. worth of mercury ;
a nut and bolt, and some fine wire.

Vi

Having connected a piece of ‘N

the wire to one filament, coil it
¢

around the glass tubing several

times, and then take it to the

other filament pin; theh from the

grid pin take a wire to the botton of the glass
tubing, pass it a little way inside and then
geal with wax. Now fill the tube three-
quarters full with mercury, take the nut
and bolt and solder a piece of wire to the
nut. Seal this to the top of tubing with
the wax, then by screwing the bolt up or
down you can adjust the switch to suit
your requirements.
—H. W. NricroLs
(Amersham).

'An Illuminated
Slow-motion Dial
HE accompany-

ing illustra-
tions of a home-
made  illuminated
slow-motion dial
may be of interest
to other vreaders.
The large pulley
was made from two
thin dises of wood
(cut from a cigar
box), sandpapered
to a bevel of about
45° and glued

A thermal delay switch.

“and suitably housing it outside the

an H.T. climinator for power supply

purposes. . . :
The -+GB connection will normally be
effected through LT.— on set. R, is a

350 or 400 ohm grid-leak potentiometer.
The value of the series resistance R, will
depend on the grid-bias re-
quired by the output valve
in use. Using a Mullard

P22A with 4v. G.B. and total current m/aon
all valves being 10 m/a, then total resistance
R)+Ry=400 ohms, so in that case Ry
should be 100 ohms. Thus the  bias on
particular stage miay be varied to suit
conditions. When using a power valve
with 6 volts G.B. and the total current
consumption of all valves in set is 6 MA
(for example), )
6 6,000

Rit Ro= g0 6

=1,000 ohms, hence R, would
be about 750 ohms.” When using
the connections shown, the G.B.
battery can entirvely be dispensed
with.—J. M. Davies (Chingford).

H
3
3
3

A Weather-proof Lead-in
HERE are probably mauy
- readers who still suffer from
dirty contacts on the aerial-earth
switch, or who find it inconvenient
to open a window to switch on
and off. The trouble can be re-
medied by fitting ‘a’ lead-in tube
incorporating a lightning arrestor,

house. The accompanying illus-

An illuminated slow-motion dial.

HT.
LIMINATOR R
RHT.BATTERY) 400

onm

-

-*-»} HT+ TAPPINGS

— e
ALH Ry Rz
4 ' - HT— on Seb:
Ga—
) ERRTH
N ]

Auto grid-bias from an H.T. eliminator.

tration shows a lead-in tube, in a box
mounted on brackets, “which has been
outside a House for over four years, duririg’
which time it has fequired -no-attention.
The contacts are still clean, and it efficiently
serves a 40ft. high aerial.  The tube is
9in. long and is held in place.by two
supports 2#in. high, 1%n. wide-and lin.
thick, so that it does not touch the casing.
A hole was bored #in. from one . end,
equal to the diameter of the tube, and
the wood was then sawn through'
.the hole, making two. halves. The
tube is laid in one half and the other
is screwed down on top.  The
supports are in turn screwed to
the'base from outside. The overall
dimensions of the box are 1lini
long, 34in. high, and 3in. wide. The
top of the lid is a length of capping
11jin. long and 3jin. wide, all the
wood being jin. thick. The three
holes through which the covered
wire leads pass were filled in with
putty and the whole box was
then painted. The lid, of course,
is hinged at one end and a suitable
“clasp is fitted at the other.—R. E.
WiLLiavs (Winchmore Hill),

"OUR POCKET TOOLKIT'!

Will readers who are qualifving for the
above please complete their Reservation
Forms and send them in, as instructed «n
page 576 of last week’s issue, without

delay. .

Two photographs giving

etails of the weather-proof
lead-in" described.
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insist on DARIO Valves next time. Youwill berewarded with increased volume,

wider range, faultless reception and perfect qua,l‘itjr of tone. There is a DARIO

Valve for every purpose and every make of set, at exceptionally moderate price.
EVERY IMPROVEMENT

EVERY NEW TYPE D A
INDIRECTLY ' HEATED

92-VOLT BATTERY A.C. MAINS

Screened Grid and Screened Grid and

Variable Mu S.G. - - 106 v A L v E S Variable Mu SG. - - 12/6
'HF. and Detector- - - - 5/ = - Screened H.F. Pentode- - 12/6
Super Power - - - - - 6/6 DIRECTLY HEATED A.C. Diode Tetrode - - -. - - 13/6
Class "B"” Output - - - 10/6 MAINS General Purpose - - - - 8/6
Pentode R 1ok (O 10/6 Output Pentode - - 12/6 Output Pentode - - - - 12/6
POST THIS COUPON To uUs NATE. i 7008 25 S S T Do e e B N S i S I, S
We will be pleased 10 SENd YOU QUL AQAIESS «.eevreverrerreeorereess e eoe e oo
catalogue of the latest DARIO Valves. K
ot willsberiasionishedi ot by gihels ik Sl 5 a0 ey Mol o e N S CRR S S e

completeness of the range and the very To IMPEX ELECTRICAL LTD., - 47, Victoria St Westmmster,
low prices. London, S.W.1. Te ephon=: VIC. 3914. Telegrams: Dariolect, Sowest, Loqd n.
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AST week we left the ¢ Progressor” as

a “de-luxe model ” three-valver,
having a variable-mu H.F. stage
followed by a detector (providing delayed
and controlled A.V.C.) and a power output
valve. Practically the only useful addition
that can now be made is that of a further
low-frequency amplifying stage, which will

increase the available output volume. One

In this, the Eighth Complete Article of the Series, the Author Describes the Addition of Class B to the

conventional systems, and for the benefit
of new-comers to wireless, and also to
refresh the memories of those who by now
take Class -B for granted, I will briefly
summarize those advantages. In the first
place” a Class' B valve provides a con-
siderably greater volume of sound than any
other type of battery valve, although it
consumes only slightly more current than

even the. smallest one of the .* power

Driveor
talve

e
Or/yer; Trarns:

A,

type. The maximum undistorted output
of the Cossor 220B specified is approxi-
mately 1} watts, or 1,250 milliwatts, which
is equal to that given by several of the
pentodes employed in powerful mains
receivers. KEven when
providing such an
output it consumes an
average H.T. current
of somme 6 milliamps,
whilst its filament

takes only .2 amp. of
current from the accu-

L.¥. valve is provided, so the best course
to follow is fairly obvious; a Class B out-
put stage must be added.

Class B Advantages

Class ‘B  amplification has many ad-.
vantages over the older and more

i

was 6 niilliamps, that

s C, AL7TH Orr
, Speakter

A\

Fig. 1.—Theoreti-
cal and pictorial
circuit of the Class
B amplifier of the

* Progressor.”

adjective
being used
because the
actual anode
current
varies be-
tween about
2 mildamps
(when the set
is not tuned
to- a- signal)
to a figure as
hich as 30
milliamps
when dealing
with the
Joudest pas-
sages of

Fig. 4—The underside of the chassis, showing the new wiring,

speech or
music from

mulator. I stated that
the ‘“ average ’ current”

A%} 114
Progressor.”

the local station. Between the two limits the
current constantly luctuates inintensity. 1t
will be seen from this that an economy can
always be effected by reducing the volume,
since the current consumption is pro-
portional to the average output.

The Class B valve really consists of two
separate three-electrode valves placed side
by side in a single glass bulb, and these

1

two function on the push-pull principle, each’

dealing with alternate half waves of the
signal voltages. Moreover, the valve is so
designed that it works without any grid
bias, for each of the triodes passes practi-
cally zero anode current when its grid is
“returned ” to H.T. negative. "When a
signal iz tuned in, however, the positive

halves of the signal voltages bias the grids

positively, and then anode current flows.
It should also be explained that the
negative half-waves have practically no
effect at all, because they merely tend to
reduce the anode current still further, so
rendering the valve irresponsive to them.

The Driver Transformer

Due to the fact that the Class B valve

gtes »

Fig. 3.—This photograph
shows the position of the
driver transformer and
tone-control resistances..

operates on the positive portions of the
signal voltages, it will be seen that, as the
grids  become positive, current must flow
from the filaments to the grids. Were it
not for the fact that a special feed trans-
former were used prior to the Class B valve
this would result in hopeless distortion.
But the preceding transformer’ (called the
driver transformer) is just the opposite of
ant LiF. transformer and -gives a .voltage
“ step-down ” instead of a ‘ step-up
effect. Additionally, the secondary of the
transformer has a very low D.C. re§istance,
50 that the varying currents flowing through

it do not produce any appreciable voltage
(Continued on page 650)




December 9th,-1933 PRACTICAL WIRELESS i _ 649
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MERRY CHRISTMAS

You can be certain of a
Merry Christmas if your
Wireless is alright. Butis it ?

Better make sure. Give your
Set a Cossor Valve or—-
- better still—replace all the
“ valves with Cossor. You’ll be
surprised at the improve-
ment they’ll make — tone,
——> volume, range—all will
be better — ready to give
you full measure of the feast
of good programmes that
will be “on’ the air.”

Your Dealer will gladly tell
v you the correct types for
your Set.

FREE ! LALMES

72 PAGE WIRELESS BOOK [ = “Gusiies '™ :

Highbury Grove, London,N.5. Name ... ... ...

From  cover to cover this new Cossor 72-page Please send me, free of charge. Add
Wireless Book is packed full of useful and interest- “C:OPY of flhe newk72 'Pﬂg: eSS
ing information—lat st circuits—explanations of ssor Wireless BookB.V.33.

PRAC. 412753

technical terms—list of broadcasting stations, etc. BV 33
Send at once for free copy. Please use the coupon, a ¥
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THE PROGRESSIVE EXPERIMENTER.
3 ]
(Contipued from page 648).

oAnode 7&rmls: O
DA A

i

e ee; s

N

Fig. 5.—The method of connecting the ione control
components between the anodes of the Class B valve.

drop across it. The
driver transformer
really supplies power to
the output valve, and
in order thatit may do
thisit must be fed {from
some source or other.
The feeding source is
the driver valve which
must be used between
the detector and Class
B valves. Asa matter
of fact, thedriver valve
is purely and simply a
low{requency amplifier
connected to the Class
B valve by means of
the driver transformer just mentioned.
The above explanation will probably be
understood more easily by making reference
to the pictorial and theoretical circuits,
shown in Fig. 1, which depict the arrange-
nment of components in a straightforward
Class B amplifier. They also show the
arrangement which we shall employ in the
 Progressor,” of which the new wiring
plan is given in Fig. 2. The new com-
ponents have been shaded for easy reference,
whilst the few extra wires are indicated by
broken lines to contrast with the previous
wires, which are represented by full lines.

S0, 000 Chms

Mounting the Class B Components

It is a perfectly simple- matter to add
the Class B amplifier to the ‘° Progressor,”
and the first thing is to make a fourth hole
in the chassis for the 7-pin valve-holder.
This hole is larger than the previous ones,
being 1%in. instead of lin. diameter. If a
bit of the correct size is not available, you -
can make a lin. hole and enlarge it by
means of a half-round file. In any case
care must be taken to ensure that the
valve legs cannot make contact with the
metallized surface of the chassis—if they
did a short-circuit would be introduced
which might “blow > the fuse, or other-
wise prevent the set from working. In
order to safeguard against the latter
possibility it is rather a  good plan to
slightly chamter off the edge of the hole
with a file.

The position of the driver transformer
can easily be determined from Fig. 2, and
also by examining the photograph at
Fig. 3. No explanation need be given in
regard to the new wiring, since this is
clearly shown. It might be added, how-
ever,that a few slicht modifications have
to be made to the original connections to
the third valve-holder, but these are
indicated as new wires to avoid the
possibility of your overlooking them. - You
will notice also that a new flexible lead,
with spade terminal attached, is used and

. 02 MED
Condenser

S0, 000 Ohms
oy ‘ariadle fsis.

passed through the back edge of the chassis
near to the loud-speaker terminal-socket
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strip. This is the third loud-
speaker connection and must be
connected to the centre (red)
terminal on the speaker.
Alternative Ratios

1t will be noticed in the wiring
plan that the grid connections to
the Class B valve are taken to the
terminals on the driver transformer
marked “ G 7 ; these two terminals
provide a ratio of 1 : 1, but by
transferring the leads to terminals
“G.1.” a 1.5:1 ratio is obtained.
When using the 215 P. power valve
specified as driver, the former ratio
should produce best results, but if

Fig, 6—~A better method of tone control,
where the variable resistance and fixed
condenser are connecled in series across
the primary of the driver transformer.

shown in Fig. 5. 1In fitting the parts to the
set itself the potentiometer specified (it is
used as a variable resistance by leaving one
of its terminals disconnected) should be
mounted on the component bracket in a
position which balances with that of the
V.M. potentiometer control.

A Better Method

There is an objection to this very simple
systemn of tone control since, by acting on
the output circuit, it diminishes the strength
of high notes which the Class B valve has
amplified. In other words, it is wasteful, and
in trving it you will probably notice a reduec-
tion in signal strength, especially when the
resistance is turned to that position which
gives maximum high-
note cut-off. The
difficulty is most easily
overcome by trans-
ferring the tone-control
components from the

o ~7:l  Dositions illustrated in

§ Fig. 5 to the new ones

shown in Fig. 6. In

with the primary
winding of the driver
transformer, and so
the correction effect is

the latter case they
AT

are wired in parallel
Z7-

obtained before the
signals are finally

tariabdle fesist

you have on hand an
ordinary L.F. valve this
might be tried as driver,
and inthat case the higher

- '%@‘5,“

_ (Continued on page 668)
o o HT—
MM}«{IH
B LT

e
L d f’ HT#2
Yoy PUPY. ¥ mi"ado&mm&u. T Arde. E
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ratio will prove some- i F{ =

what better. No matter ra Ik el et 7 @ NETH

what valve you are using it > : - —
b

Y
15

will be interesting and in-
structive to experiment

[e]
O
(o]
]
with = the two alternative .l. Q
ratios, 3

Tone Correction

One of the peculiarities
of Class B amplification is

<

i

b
e
-

that it-tends to produce an C
over emphasis of the higher

&
b o v

s

musical frequencies, and in
this respect the Class B | |

valve is rather like the
ordinary pentode. Because .

of this, reproduction is
liable to be “screechy ” and

high-pitched unless .some
form of tone-correction is
introduced. With a pentode
the usual method of cur-
tailing the higher frequen-
cies is to connect a fixed
condenser and fixed resist-
ance in series between the

5 75
‘ DAL React. Concy
i -0003 Athdt..

ol

W

W 4.

A 3(4.

[

loud-speaker terminals.
The same idea can be

applied in the case of Class
B when the ¥ tone-correc-
tor >’ components are joined
between the two anodes of
the valve. 1t is better,

Orive
- 000 M/,

Orover

however, to employ a 'vari-
able resistance in con-
junction with the fixed
condenser so that a certain
amount of control over the
tone of reproduction can

0002

Serew Wﬁ

be obtained. Suitable
values for the  condenser

and resistance respectively
are .02 and 50.000 ohns,
and these components
should be connected, as

€ 7 8

3 4
Fig. 2—The complete wiring plans given above show all the
new components (shaded) and new wires (in broken lines)
which are added during this week's experiment.
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N ordinary radio reception it is common
knowledge that the full quality and
benefit of a good loud-speaker is never

realized unless it is connected correctly
to a first-class radio receiver. The same
axiom holds good in television reception,
and no matter how good your television
and radio receivers may be, the full value
of the apparatus cannot be appreciated
unless the proper link is included between
the two sets of equipment. Except under -
special circumstances, it is not just a case
of disconnecting the loud-speaker and
replacing it with . television apparatus
joined across the same terminals, and from
past experience I have found that many
amateurs have been disappointed when this
simple expedient has failed 'to give the
anticipated images. ’

Cases not Similar

In articles published in PrAcTiCcAL
WireLEsS I have described how to build up
a simple disc-type television machine using
a neon lamp, and have stated that the
incoming radio signals broadcast from
the television transmitter are passed to the
neon lamp in order to modulate or regulate
the magnitude of its glow. .The signals do
not start or stop the glow in a manner
gimilar to a loud-speaker, being made to
operate by the varying audio signal. The
object of the signals is to modulate an
existing neon lamp glow—that is to say
make it glow brighter or darker, according

HTe QUPUl 41y

JrarnsfFormer’,

i

") -

i — 7~
Fig. 2.—Transformer coupling the ncon lamp;
to the output stage.

Lamyo 25 milliamperes.

PUBLISHED MONTHLY

Presented Free .with *‘ Practical Wireless.” |

In the Following Article the . Author
Deals ‘with the. Working of Neon
Lamps, and Synchronizing.

By H. J. Barton Chapple,
Wh.Sch., B.Sc., AM.LE.E.

Usual £S5
Outpt
fmpedance

AT+

Swiéeh,

B
Fig. 1.—A simple scheme to illustrate what

happens when the neon lamp - replaces the
e loud-speaker.

' the other hand, a special
flat plate’ neon. lamp
designed for television
purposes requires about
180-200 volts across its
electrodes, and then it
passes a current of

"An Example

To make my meaning
clear, let us refer to Fig. 1.
Here we have the output
valve of a radio receiver

Doubse pole
Charge-over

shown. " In” position A we have inserted
. the normal output choke, output trans-
former primary‘ or loud-speaker itself.
There is a drop -of voltage of, say,
30 volts across this form of anode
impedance, and in consequence the remain-
ing 120 volts is applied to the valve anode.
' With correct grid bias a current of, say,
10 milliamps flows, and all is well for loud-
speaker working,

Changing the switch over to position
B, however, and using a small type letter
or beehive neon requiring, say, 100 volts
for it to strike and glow normally, what
happens ? If the neon lamp absorbed its
required 110 volts, 'only 40 volts would be
applied to the valve anode. The current
flowing under theso conditions would be

very small, and in consequence the
scheme would fail.  Whereas A
HNeor position gives a 30-volt impedance
lam,o. drop, B requires 110, so if we still

- require this B scheme to work, the
applied -voltage must be increased by the
difference between these two figures, that
15, 110 minus 30, ecuals 80 volts, giving a
total applied voltage of 230 to restore the
balance.
It can be taken as a general rule that if
it is desired to work ‘the neon lamp in
series with the anode of the oufput valve,
then the applied voltage must be increased
by about 100 to 200 volts, according to the
type of neon lamp used. The anode
ourrent passing through the last valve must
then be equal to that required for ‘normal
neon glow. -

Alternatives
_There are many cases where this scheme
is inconvenient or will not even work

7ransFormer

to whether high lights or
dim shadows are to be &y,
portrayed. Tt is the initial =
neon glow which bas to be given
to the lamp that provides so often
the stumbling block and leads to
subsequent  misunderstandings.
With our loud-speaker we gener-
ally find it a better policy to
isolate it from any steady D.C.
current that may be passing in
the output valve anode circuit,
but not so our ncon.

According to the type of lamp
used in the television apparatus,
so it requires a definite voltage
across its terminals before it will _
glow with normal brilliance. For
example, theordinary beehive
lamp requires about 110 or
220 wolts, according to rat-
ing, before it will:glow, and

then it passes a current of Fig, 4.—Illustrating a combined power. output st

from 5 to 8 milliamperes. On

television working:

age and eliminator unit. for

which normally has applied Outout

to it a voltage of 150. " Zermenals.

Imaginé a  double-pole r: ey x 2 5 7T~
double-throw switch ins. Fig. 3—One method of connection which suits choke capacity
gerted in the manner . coupled oulput stages. ¢

satisfactorily (an  exception
rather than the rule, however),
and to meet this there are
several alternatives open to the
choice of the individual. The
first is shown in " Fig. 2.
Across the normal “ direct”
output terminals is placed the
primary winding of an output
transformer. One side of the
secondary winding passes to:
H.T.— while the other- side
' goes to the neon lamp ™ and
thence ‘to H.T.4-. In this
way a direct current flows
through the neon lamp and
secondary winding, and by
*v properly adjusting the value
of H.T. the correct voltage
and current conditions for
the “ polarized  state of the
neon lamp can be obtained:
The - high-tension’ ~feed'
t0 ‘the “neon lamp can bb




H

taken. -from ‘the same source as feeds
the radio set, provided it can furnish the
voltage ‘and additional current reguired
without - overloading. If not, then a
separate eliminator or battery feed must.
be employed, the H.T. negative of each
source being made common. Full neon
lamp brilliancy is secured in this way, and

é »

' Outou
Choke

X~

Fig. 5.— An aliernative to the Fig. 3 method of coupling.

the incoming radio television signals, after
amplification in the wireless set, produce
fluctuations in the normal steady neon
glow, this *being observed through the
apertures of the rotating scanning disc,
to build up the desired television image in
the usual way. The output transformer
ratio for the best results generally is found
to be one to one, but it is often interesting
to experiment with other ratios to find what
effects take place. '

Choke Feeding

In several of the radio sets which may be
used by readers for receiving the television
signals, a * choke feed” output may
already be incorporated. If s0, one
way to connect the television-apparatus is

Hlustrated in Fig. 3. The same type of

T
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neon ]amp\ glow. It must be borne in
mind that ‘a flat plate neon lamp requires
about 14 watts undistorted output for the
best results, but if a beehive or lettered
neon lamp is used, then a much smaller
output wattage will suffice, but the final
television image is not so large or as bright.
Another way of using a choke capacity
feed output is illustrated in Fig. 5.
Here the usual output terminals
T: and Tz are shorted out, and a
Iean second condenser joined to the
H.T. side of the anode choke,
Lamp. the neon lamp being connected
between the two fixed condensers,
the voltage and current adjust-

ments being exactly as before.

Push-Pull or Class ‘“ B *’ Cases
A radio receiver incorporating
push-pull low-frequency amplifica-
tion is extremely gocod for
television reception. As a matter
of fact, this is the type of set used

by Mr. Camm when he looks-in
with the aid of a  Baird
““Televisor” receiver,
and, according to

the type of output, two
methods may bhe used for
joining the televigion
apparatus to the set. The

resistance may ‘be included in the circuit
8o that variations in-brilliance can be made
at will. A little unit made up specially for
this purpose is illustrated in Fig. 10,
together with a disc model television
receiver and a power L.\ amplifier. ;

So far I have made no mention of the
synchronizing gear. This usually takes the
form of the popular cogged: wheel method
working in conjunction with two field
coils, which need to be polarized with a
direct current of the same order, or even
more than the neon lamp current. In
view of this fact, the synchronizing coils,
can, if desired, be wired in series with the
neon lamp in every casc- which is
illustrated in the preceding diagrams. On
the other hand, for three reasons, it is
found preferable to work the synchronizing
separately. First of all, there are occasions
when it is advisable to reduce or even
increase the neon lamp polarizing current,
and yet keep the coil current constant,
and this is not.possible if the two are in
series. In addition, to keep the image
steady a very strong synchronizing signal

first is shown in TFig. 6,
and is almost the same as
Fig. 5, except that the
output choke 1is centre-
tapped in' the usual push-
pull fashion.

Then we have the arrange-
ment of, Fig. 7, where a

push-pull  output trans-
former is used. This is
essentially similar to Fig. 2
(except for the centre tap),
and gives very satisfactory
results,

The advent of Class “B”
amplification hasenabled Fig, 6.—
those experimenters who
are forced to use batteries to obtain
an output from their set amply
sufficient” for modulating the neon-
lamyp, and yet not expensive from the
battery cost point of view. The
output scheme here is really the same
ag for push-pull, and is illustrated in

. Fig. 8. Another alternative is to use
‘the primary winding of the “output

Owudowus
Cranskormer
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Fig. 7.—An aliernative push-pull scheme when a

transformer is included in the set.

output transformer must be used in the
position indicated, and the adjustments of
voltage are the same as in Fig. 2. It should
be noted that “iron” is now introduced
twice into the circuit, so very careful
consideration must be given to the use of
both a first-class choke and a transfornier
having the largest possible inductance.
Poor quality material will only impair or
spoil the resultant television image.

A combined power output valve stage
and mains eliminator feed unit, using the
choke capacity transformer connection to
the neon lamp, is shown in Fig. 4, and
exceedingly good results have been obtained
with apparatus of this naturc when the
output power from the radio regeiver has

not been sufficient to fully modulate the

transformer as a centre-tapped L.T.
choke, the connection to the neon
lamp being as shown in TFig. 9, two
fixed condensers (2 or 4 mfd. capacity)
serving as the feed to the neon lamp.
Incidentally, this method,
shown in Fig. 9, can be used
in lieu of Fig. 7 if preferred
for ordinary push-pull. An
advantage of this arrangement is
that by means of simple switch- :
ing the loud-speaker may be ,_z
joined’ across the transformer f&
secondary winding for tuning in <
the television note first of all, and
then isolating the speaker when
reverting to the feed to the tele-
vision apparatus.

Arnocle
\ FOL S
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When using push-pull the reader can employ this scheme,

may be required, whereas the modulation
on the neon lamp may be desired at a lower
level. This again cannot work under the
series conditions.

Thirdly, {since I have mentioned the
quality of any «“iron”’ circuit used in
conjunction with television reception, it
may be thought advisable to exclude the
iron-cored synchronizing circuit from the
neon lamp-so as to obtain a more perfect
image. To meet these cases it is necessary
to have a separate synchronizing valve.
The arrangement is shown in Fig. 11, and
consists nerely in adding another resistance

ST+
E Class' @ Oeaout

“=§ 7rzrshormer

Separate Synchronizing

Another useful piece of ap- Fig. 8.—Class B working for television

paratus to use in conjunction
with the neon lamp is a milli-
ammeter to measure the actual cwrent
passing through the lamp. In this way
an exact adjustment of H.T. potential
can be made, and, if desiréd, a variable

B is really very
similar to ordinary push-pull.

capacity coupled stage, joined to the grid
circuit of the output valve feeding the
neon lamp. Adjustments in both circuits
are then quite independent, and a per-
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capacity units, or combinations of the two, | but enough has been
are used generally without a single thought | said to indicate to the

I

tectly steady image
is possible under these

| conditions, as to current direction, for the ear does not | reader that he must watch these
HT+ ' detect the phase when | matters carefully if negative
W Ty - the loud-speaker is in | images are to be avoided.

operation. Current
reversals are definitely | A Clue
taking place, however, With the standard television signals
) as witness the case of | as now sent out by the B.B.C,, a positive
the detector stage. image is given at the receiving end with
With a grid-leak | an anode bend detector valve, followed by
and condenser arrange- | an odd number of resistance capacity
ment, the advent of | coupled stages, or a grid-leak detector
the incoming radio | valve having associatec with it an even
signals brings about a | number of resistance capacity coupled
decrease in the mean | stages.
anode current, where- This piece of information gives the clue
as, if an anode bend | to one method for reversing a negative
detector was used the | image into a positive one. Isither change
T mean anode current | the method of rectification, or add or
16 under similar circum- | subtract a stage of R.C.C., whichever is
Fig. 9.—An aliernative method to that shown in Fig. 8. stances shows an in- | more convenient or expedient. There are

crease in value. Obvious- other -ways in
OBTAINING A POSITIVE | |ly there are other parts yiCh e
IMAGE of the set where similar rent  reversa
. i | reversals happen, but the may be carried
i * | reader has not found it into effect, and
B can well remember the astonish- | necessary to give them ifa low-frequen-
ment shown by lookers when the | more than a passing cy transformer
first experimental transmission of | thought. If, for example, is included in
television took place from the Brookmans | you have two the set, then it
Park station on September 30th, 1928. Sir | transformer Is quite in order
Ambrose Fleming appeared on the tele- | coupled low-fre- to reverse the
vision screen just as if he was a nigger, | quency stages, connections to
and, until the mistake was rectified, it | then the signal on either the
looked very weird to see this eminent primary or the
scientist in such a strange colour. sccondary wind-
Technically speaking, he had been trans- ings, preferably
mitted as a ‘‘ negative image,” and it is the latter. Alter-
necessary to [warn the television novice natively, if an
of this likelihood, and show how it takes output  trans-
place. In a negative image all the dark former is used
sections appear light, and all the light for linking to the
sections dark, bearing the same relation television  re-
to the true hmage as a_photogrdphic plate ceiver, then the
does to the print which is taken from it. same expedient
The illustration on page IV shows what of reversal of
is ﬁneant-, o let us consider for a moment ! el'_lifil‘ \\'i"(i_i?ﬁ
what happens in our television process. | Fig, 10.—A4 mefer u 3 will rectaity
With. spot light scanning, the reflected £ erio mea;a::p”;: ;c,[‘::f[u?li]rersgte'ﬂ Qe o kB ke ey matters.  This
light causes an increase in current in the AT
photo electric cell circuit when the spot | the plate of the detector o T -

‘|,‘?" Class 8" Oudo
p \ 7rernstormer

*
¥
2
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is exploring the lght sections or highly | valve is in the same direction Neon
reflective parts of a televised subject, | as that on the plate of the Larmpo l I 3
while correspondingly there is a current | output valve at the same ]
decrease for poorly reflective surfaces. mstant.f A combination of a =
il stage of resistance capacity
Current Direction 1 coupling preceding a trans-

The resultant signal conveyed to ‘the | former, however, brings about
receiver, and after amplification to the | a signal reversal.  Other
light modulating device for reconstruction | instances could be quoted.
into an image, must, of course, be made to = i
follow thesameorder. Taking, for example, ‘g
the simple case of a disc machine working
in conjunction with a neon lamp, the lamp
brilliancy must increase for the high
lights and decrease for the dark patches:
to give the true positive image. . :

Now in the radio set used for receiving
the television signals this current direction
must be studied. As far as sound reception
is concerned, the matter is really of no
consequence, Transformers, resistance — !

Syncﬁrom.‘szhj
Gear

Fig. 11.—Using a
separale synchronizing
valve generally pro-
duces the best results.
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also applies when a choke-transformer feed
is used.

Any device which brings about a reversal
of grid voltage can cause a negative image,
and, in the course of many tests we.have
made ‘with radio sets designed specifically .

T R SR

Reversal of light and shade in a
" negative image.

for the reception of the television signals,

we have found several instances of this

happening. - In the days when neutralizing

was popular, it was noticed that over-

neutralizing brought about & reversal, while

curious. reaction or bypass feed backs gave

similar results. If the grid voltage adjust-

ments are incorrectly made, so that both

anode bend and grid-leak rectification take

place, this also causes a combined positive

and negative image, while, strangest of all,

on one -occasion a run-down filament aceu-

mulator gave a negative image. These cases

which have just been cited are, of course,

of somewhat rare occurrence, but if you

bear in mind the points emphasized

earlier, and apply the cures suggested,
then negative images will not be a souree of f
WOrry.

THE BAIRD MIRROR DRUM
« TELEVISOR.”

"t BE Baird Mirror Drum Televisor,
complete with its radio receiver, is
boused in a modern and distinctive

cabinet of natural walnut, with dark brown

fittings and mouldings. In the top section
is accommodated the television projector
and screen. This is a mirror drum revolving

ahbout a horizontal axis and driven by a

small universal mains motor. The motor
support also has a rectangular and hollow
housing to which is serewed the Baird grid
cell unit complete with its projector lamp.

Image Building .

A light, beam from the 100-watt projec-
tion lamp is modulated by the cell, and after
being reflected from an inclined mirror is
focused on to the drum mirrors by a 3in.
diameter double-convex lens. Since each
mirror on the drum surface is canted (with
reference to'the drum axis) by an amount of
onesixth of a degree with reference to its
neighbour,  the drum, when revolving,
allows each mirror face in turn to- take
charge of the light beam and.project a spot
of light on to a front sereen. This spot

PRACTICAL TELEVISION

moves vertically, building up thirty strips
of light laid side by side, the screen itself
being pulled out:similar 1o a camera bellows,
for focusing purposes. . Wlken this is done
the resultant active light area for showing
the television image is 9in. high by 4in. wide.

The incoming radio television signals are
fed to the grid eell after being amplified in
the radio receiver, graduations of light and
shade being produced on the screen to
create an image whieh has the character-

istics of @ wash drawing, and not one made

from dots, as in the print of a halftone
illustration.

| Radio Side

Cloming now to the radio side, we find
& mains-driven set having a single high-
frequency stage, anode bend detector, and
three stages of resistance-capacity coupled
LF. The qutput valve is a large D.0.24,

land this feeds the cell from a resistance-

capacity output, the cell, of course, being
a voltage-operated device. The appropriate
voltage bias on the cell is furnished from a
resistance network joined between the
main positive. high-tension feed and H.T.
negative,

To maintain the projector apparatus in

{ synchronism with the television transmitter,

the familiar thirty-toothed cogged-wheel
components are added to the motor at the

end remote from the drum. The field coils |
1of this synchronizer are fed from another

D.0.24 output valve, which is R.C. coupled
to the other D.0.24 valve. In this way a
separate synchronizing feed is secured

 whose strength is adjusted by a potentio-
meter control on the grid of the D.0.24

valve. Finally, we have a D.W.4 rectifying
valve furnishing the required current and
voltage for the valve anodes. Oune of the
accompanying illustrations gives an idea of
the “ solidly  built receiver,

Operation

A striking feature of this receiver is the
comparative ease with which reception is
accomplisbed.  This once and for all kills
the hitherto prevalent impression that
working television apparatus is a tricky and
difficult operation. Firss of all, the motor is
switched on and allowed to build up to
speed, and in order to “ see ” whether the
motor is running at its correct speed of 750
r.p.m. a stroboscopic indicator is mounted
on the motor shaft, being illuminated by a
small neon lamp fed from the A.C. mains.
The lines of the stroboscope appear to re-
main stationary when the speed is correct,
any movement clockwise or counter-clock-
wise being checked by - adjusting the
variable resistance in the motor feed. It is
advisable to “warm up” the motor by
running it for about fifteen minutes before
the television transmission staris.

Only the medium waveband is covered
by the coils in the set, as there are no
television transmissions in this country on
the long waveband, and since the signals
emanate from the London National station
‘on 261 metres, tuning is a very simple
process. A loud-speaker is incorporated
so that the “ sound ” of the signal may be
heard, and when dcorrectly tuned in, a
changeover, via a switch at the back.of the
cabinet, is made to- the vision cquipment.
If synchronism is correct the image will
appear immediately on the screen, but if
inclined strips of Jight having
patches are noticed, the motor rheostat
must be altered slightly until the heavy
black synchronizing lines, which border the

.image top and bottom, lie horizontal.

The image even then may beAdisplaced
vertically and.-honizontally from the centre

black
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of the screen frame, but matters are soon
rectified by rotating the large knob on the
left of the cabinet, This turns the earcase
of the driving motor and so produces both
a vertical displacement of the inage, as well
as a slight side drift to left or to right.

Results .

Compared with the earlier ¢ Televisors *’
the image remains very steady. One reason
for this is the flexible coupling between the
drum and the motor shaft, this providing
a mechanical filter to damp hunting, while,
in addition, the strength of the synchroniz-
ing signal is adapted readily by the poten-
tiometer control to the grid of the D.0.24
valve feeding the synchronizer. A slight
vertical swing may be noticed, but the
image does not run away several times
during the course of the half-hour’s trans-
misston, as was found in the earlier appara-
tus. Occasional reframing may be necessary,
but this arises from the nature of the
signals emanating from the transmitter.

Close-ups are remarkably good, it being
possible to recognize easily any familiay
face. On the long shots detail is, of course,
not so pronounced, but here we are con-
cerned more with rhythm of movement,
shown, for example, by dancing, or special
acrobatic turns, It is necessary to sit at

least six feet away from the screen to get
the best effects, and the black and white
images are extremely bright, and may be
seen by a whole roomful of people at the

same time,

i

The new Bush-Baird television receiver, coms
plete with sbund apparatus. ' The loud-speaker
fret is situated immediately below the viewing
screen, and this is adjustable in the same
manner as the foctissing screen of a camerd.
There is no need to dim the lights of a rosm
with thisveceiver. ;
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THE EASY ROAD TO RADIO
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‘HERE are two_ gencral types of
variable condensers used in radio’
reception—the ordinary kind, with

“one set of fixed and one set of moving

vanes, and the differential, Whlch has two

sets of fixed and one set of 1 moving vanes.

Fig. 1 shows the arrangement of the vanes

of this latter type. You will see that,

‘from the theoretical point of view, it is

realy two condensers in series. By

rotafing the spindls attached to” the

';graduaﬂy increases in capacity while the
other one decreases. The moving vanes

the spindle is half-way through its total
arc of rotation each condenser is of the
samé value, that is, half ‘its maximwn
value. . This position of the moving vanes
is shovm in the centre diagram in Fig. 2.
The other two drawings show the position
of the vanes at the fullest extent of the
rotation of the spindlein first one direction
and then the otheér. When the capacity
of one condenser is at a maximum, that
of the other is at a minimun.

Now there are several uses to which
a differential conderiser may be put, but
we will deal first” with its

).n-u-_ )40, o “-, Nypre. u-n-Q-f n-x}-} »-u-n-n-npu-’ L) | ) ) G - )
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moving vanes one of these. condensers i

are semi-circular in shape, so that when,

THE DIFFERENTIAL CONDENSER.
How and Why It is Used

Fig. 1.—The elements of a differential
condenser. - Above, two ways of representing
a differential condenser diagrammatically.

pass on round the anode circuit when an
H.F. stage is used hefore the detector,

the anode itself, as shown in Fig. 3. !
This choke acta as a barrier, and prevents
it travelling farther than the anode of i
the valve. However, the choke is not in
itself sufﬁcient, and the ‘‘ unwanted
current > may be strong enough to force
through this barricr unless some alterna- i
tive path is prov1ded In Fig. 3 this 3
alternative path is through the reaction
coil and reaction condenscr 1o the fila-
ment. It is indicated by the arrows.
Now when the reaction control is *“ turned
on fully,” that is, when the reaction
condenser is set somewhere ncar its
maximnum capacity, this path offers a
very easy exit, but when the reaction
condenser is set to its minimum position
it presents a very lugh nnpcdame, and
the *“ unwanted current ” has no escape.
This is where the differential condenser
comes in. It is connected as in Fig: 4.
Now a moment’s consideration shows us
that whatever the setting of this condenser
the Dby-pass effect is always combdnt
When the condenser is in the * full-on’
position then the HIF. currents travel
from the anode wvie the reaction coil, the
fixed vanes A, and the moving vanes C,
to the filament, as shown by the arrows
in the left-hand dia.gra-m in Fig. 4. When
the .reaction is * turned-off,” then the
path- of the H.F. impulses is from the
anode to the fixed vanes B, thence via C,
to the filament. In any intermediate
position the currents follow a divided
path—partly through the reaction coil
%n(Ci A C, and partly through the path

High Note Cut Off

It may be argued that if the only draw-
back to the ordm(uy reaction condenser
ig that it does not provide an alternative
path for the H.F. component when it is
set at zero, then a fixed condenser between
anode and filament, as in Fig. 5, is all that

most common apphcatlon,
pamely its use as a leactlon
control.

By-passing the H.F. Currents

For many years now the
standard method of con-
trolling reaction has beén by
using a reaction coil:with a

O] O

is needed. Admittedly, this
[e) often provides a solution of

the problem if the value of the
fixed condenser is carefully
chosen, but even so it has
not quite the same advan-
tages as . the differential
method. For one thing the
value of the fixed condenser
must be sufliciently large to
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fixed numbeér of turns of wire :
and fixedcoipling,andtovary - A
the current. through this: by
connecting it in series ‘with
a variable condenser.  This
method is illustrated in Fig. 3: - However,

Theé most obvious “is-that when the re-
action’ condenser is set at & -minimum
there is no easy path for the H.F. com-
ponent of the anode current-of the
detector valve.

The anode current of the detector valve
may be considered as cons1stmg of three
separate parts. There is the- steady
direct current . from the - high-tension
supply, the rectlﬁed speech’ current, and
the amplified” H.F. impulses. 1t is the
| last-named which are used for reaction
purposes.
of the reaction coil, and superimposcd on
the input current. Now, apart from its
use for reaction purposes, this H.F. part
of the anode current is not really wanted.
If it finds its way to the grid of the next
valve it will- cause distortion and possibly
actual howling. Again, if- it is allowed to

- —(
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as shown here, it: has certain drawbacks."|

They are féd back by means A

8 A 8 A

Fig. 2.—Plan of the vanes of a differential condcnsﬁr, showing three

different settings of the condenser.

then it is possible for it to cause undesir-
ab]e back coupling through the medium
of the

. common
H.F.c. impedance
of the H.T.
source.

The usu-
al thing to
do with this
unwanted

currentisto
T impede its
progress by
including

an H.F

T choke in

! the anode

circuit  of
thedetector
immediate-
ly {ollowing

l‘*—» — ——
Fm 3.—The orthodox method
of controlling reaction, using an
ordinary variable condEnser,
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by-pass the H.F. current
8 when the reaction condenser
is at zero. However, this
value may be too large when a
reaction condenser is all in,
for the total value of the by-pass con-
denser and the rcaction condenser nay
be such as to by-pass some of the higher
audio frequencies and thus mar repro-
duction by loss of the higher notes. It
is also-found in practice that the use of
the differential condenser provides a
smoother control of reaction. It certainly
provideés a greater range of control than
an ordinary condenser of equivalent value
used in conjunction with a by-pass con-
denser, for when -the differential is in
the ** full-on” position nearly 100 per
cent. of the current passes through the
‘r‘eac_t;ion coil, while when it is in the
oft” position practically all of the :
current passes direet to the filament via !
B C. (see Fig. 4), and only the smallest §

fraction (due to the minimum capacity
between A and C) passes through t-hei
reaction coil. This is an advantage with l
(Continued on page 656) i
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i Fig. 4,—Showing the connection

and the working of a differential
’ reaction condenser.

(Continued from previous page)
some circuits. For instance,
* with some multi-range coils there
is considerable différence neces-
ary in the setting of the reaction
condenser on one wave-band
compared with another.

The ‘‘ Differential >’ as a Volume

Control

The  connection for a differ-
ential reaction condenser, shown
in Fig. 4, is not the only possible
arrangement. Another version
is shown in Fig. 6. Differential
condensers are also used for a
variety of other purposes besides
reaction control. One of the
best known is as & volume -con-
trol which works by varying the

g

]
=1

Fig. 7.—Differential condensers used as
volume and selectipity controls.

variation in the wavelength of the aerial
circuit, so that when the volume control
is operated it may be necessary to readjust
the aerial tuning condenser. If this latter
ig ganged this will naturally be impossible.
Incidentally, with this form of volume
control the selectivity will be
increased as the volume  is
reduced. :

A similar use for a differential

»  condenser is as a varidble coup- -
ling between the H.F. valve and

the following grid coilin a tuned-
grid cireuit. This is also shown

in Fig. 7. The condenser used

as a variable coupler is repre-
sented at D E F. Here the
action is precisely similar to
that of the differential condenser

A B C. In the same way that

A B C controls the inpus to the

G VR ) D () A

aerial input. The circuit is
shown in Fig. 7.  When the

are completely interleaved with
the fixed vanes marked A, then
the input- to the tuning coil is at a
maximum and loudest signals result
As the moving vanes are rotated towards
the other set of fixed vanes, so the input
via C A is reduced and at the same time
the aerial currents find an alternative
path direct vo earth via C B.

This type of volume control has the
advantage that it i3 very simple, noiseless

Fig. 5.—The use of a by-pass
condenser.

See text,
condenser.,

in operation, and covers a large range, it
being possible to cut down the most
powerful stations to a whisper. Its
disadvantages are, firstly, that even at
the full volume setting there is some slight
reduction of input owing to the fact that
there is still a small minimum capacity
existing' between C and B. Secondly,
that variation of the control means slight

Fig. 6.—Alternative connec-
tions for a differential reaction

first valve so D E F controls
that to the next valve (in
this .case the detector). In
practice it is hardly necessary
to include both devices in the
one circuit, as in Fig. 7, as more than
sufficient control can usually be obtained
with either one or the other. The
variable coupler, however, is sometimes
used, in conjunction with an ordinary.
pre-set or variable condenser, in series
with the aerial as an additional selectivity
control.

A Simple Anti-break-through Dodge.

HE references to anti-break-through

- devices .in recent .issues of
Pracricar, WIRELESS contain no-mention
of the following simple expedient, It is
hot everyone who would care to go to the
trouble involved in ‘making up the
device mentioned in ¢ Wrinkles” of
November 4th issue; nor go to the ex-
pense of buying a special choke, so
that perhaps my own simple but efficient

i
g
i
i
|
|
'
|
{
!
'
|
]
{
{
|
% moving vanes of the condenser
{
|
(
!
i
!
!
|
i
i
|
%
|
|
|

method of preventing break-through may |

prove of interest to others, especially
those who have on hand a number of old
plug-in coils.

pleased with its performance. The one
snag, however, was break-through, as I am
rather near to Moorside Edge. I thought of
buying one of the special chokes intended
to prevent this nuisance, but before doing
8o I decided to try out the following ex-
periment. I mounted an ordinary plug-in
coil-holder on a small square of half-inch
thick board, and then connegted one of ity
terminals by a short length of flex to the

a0 }:__ r—i
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I recently changed my coils for a dual- |
wave iron-cored tuner, and am immensely |
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TOPICAL TECHNICALITIES

The Carrier Wave and Side Bands.

AS might be imagined, the name carrier &
wave is applied to-the wave sent out by a
broudeasting station for the purpose of * Corry- 3
ing’” the modulation or sound frequencies. 1t
is the carrier awave which takes the frequency or ¢
wavelength wpon which the station is said to
transmit, and thus the carrier-wave is of constan. >
frequency. For example, the wavelength of
Londor Regional is 355.9 metres, and the fre-
quency, 843 kilocyeles, By this it is meunt
that a constant oscillation of 848 ktlocyeles is
emitled by the station. But this is not the only
series of osciilations to be sent out, Jor others,
cor;*espmz‘dinmotheaudiblefrequmwie&(genemlly
taken as ranging from 10 fo 10,000 eyeles per
second) are also transmitted. As a matier of
fact, it is the lutfer serics of frequencies which %
are actually employed to drive the lqud-speatker,
the carrier-waye serving merely to transport the 5
avdible frequencies from the transmitting aerial
to that used for receiving. F
The audible frequencies are generally referrea
to as side-bands, because they occupy a band of 3
frequencies on each side of that represenling the
carrier wave. For instance, suppose & note of 3
frequency 1000 cycles were being sent out from
London Regional the frequency of that station 5
wowld not be just 848 kilocycles, but would be
843 kilocycles plus end minus 500, cycles (half 3
of 1,000 cycles.) A tuner giving 9 kilocycles '
‘separation will give full response to all audio- 5
frequencies up to 9,000 eycles (9 kilocycles). !
X \ o2
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" blocked the
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aerial terminal of the set, and took the
aerial lead to the other terminal. I then
plugged in various sized coils, and eventu-
ally found that a No. 200 did what I
wanted, for syoating puug.
it effectively I

medium
waves from
breaking
through on
thelong, and
allowed the
latter to
¢c 0 m g
t h rough
without r, aggia.
any in- &

AN

ence- On
switch-
ing over
again to the
medium
waves it is
only necessary to pull the coil out of its
holder, and insert a sherting plug in
its' place.—A. J. Woop (Manchester).
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"IN SEALED
CARTONS

LISSEN KITS-

NEW LISSEN SKYSGRAPER FOUR ALL- Send
WAVE CHASSIS MODEL, complete kit 10’3
comprising all components, including set

of Lissen Valves, Cash or C.0.D, Carrlade only
Paid, £6/12/6.

Balance in 11 monthly payments of 16/3,

NEW LISSEN 7-VALVE SUPER-HET Send
(Chassis Model), complete with . Lissen 15,_
Valves in Sealed Carton. Cash or C. O D. /
Carriage Paid, £8/17/6. only
Balance in 11 monthly payments of 16/6.,

MOVING
coIL

SPEAKERS

NEW BLUE SPOT 45 P.M. MOVING-COIL Send
SPEAKER with input transformer, Cash or 6,_
C.0.D. Carriage Paid, £2/5/0.
Balance in 7 monthly payments of 6/~ only
BLUE SPOT 99P.M. PERMANENT MAG-
NET MOVING-COIL SPEAKER. Complete Send
with tapped input transformer. Cash or 6,_
C.0. Carriage Paid, £2/19/6.
Balance in 10 monthlv payments of 6/- onJy
i NEW W.B. P.M.4.A. |
i MICROLODE PERMANENT !
i MAGNET SPEAKER |
z i complete with l
{ switch - controlled Send g
] multi-ratio - input !
. transformer. Cash , .
g or C.0.D. Car- '
H riage Paid, £2/2/0. i
i Balance in 7 month- only i
LS

ly payments of 5/9.

L L - e T i o X

W.B. P.M. Y PERMANENT MAGNET SPEAK- Send

ER. With input transformer. Cash or C.0.D. 5[

Carriage Paid £1/12/6 11-
only

Balance in 6 nionthly payments of §/-.
ROLA FR6 P.M, 58 ““B’ MOVING Send
COIL SPEAKER with input transformer.
Cash or C.0.D. Carriage Paid £1/19/6.

Balance in 7 monthly payments of 5/6. only
& A “CHALLENGER " PERMANENT
MAGNET MOVING-COIL SPEAKER, with Send
special Ferranti multi-ratio input trans- 6i6
former. Cashor C.0.D., Carriage Paid, £1/15/0 ‘

Balance in § monthly pavments of 6/6

PETO-SCOTT

CLASS “B” MOVING-

COIL SPEAKER

Complete with input Send
transformer for power 2/6
or ' pentode output.
Cash or C.O.D. Carr.
Paid, £1/2/6 Balarice
in 5 monthly payments of 4/6
Power or Pentode Output Model,
or 2/6 down and 4 monthly pa / Cash or
ments at 5/f-. s 19 6

FERRANTI CLASS

only

‘—---g...---._____._—.,

“B” SPEAKER AM-

PLIFIER. Comprises M.C. Speaker, Class Send
“B” Power Output Transformer * with 7 9
Class ““ B’ valve. Cash or C.0.D. Carriage ,
Paid £4/4/6 Balancein 11'monthly payments = only
of 7/8.

BLUE SPOT 66R.B. CLASS “B” LOUD- Send
SPEAKER, with input transformer. Cash or 6
C.0.D. Camagé Paid, £1/10/0._ l'
Balance in 5 monthly pqvments s "of 6/-. only
NEW GARRARD MODEL 202A. 12-in, Send
Turntable, Electric Motor for A.C. ‘mains: 6
Cash or C.0.D. Carriage Paid,: £2/10/0. ,'
Balance in 8 monthly payments of 6/-. only
"ATLAS G.A.25 ELIMINATOR, for A.C. mains, Send

Class B and Q.P.P., four tappings: 60/80,

50/90, 120, 150 volt, 25 m.a. Cash or C.O.D.
Carriage Pald 52/19 6. Balance in 10 month-
ly payments of 6/-.

_components guaranféed for

Pl L C) T L l\ S S"BJ'

WITH COLVERN SGREENED COILS

Peto-Scoft again triumphs with this up-to-the-minute
CLASS ** B Battery 4 Kit at the right price. Provides
super-selectivity and sensitivity with outstanding mains
quality and seven times the volume of the ordinary
battery set. Single-dial tuning ; several coils ; built
on Metaplex.. Comprises Variable-Mu 5.G., detector,
Class ‘B’ power-driven and Cfass “B " output
valves.  Complete Kit (less valves) includes detailed
¢ simple to build ’" instructions and Assembly Blueprint.
A superlative Class ‘*B
Kit with matched and tested

12 months by Peto-Scott.

YOURS FOR

),- 3

KIT “A”
Cash or €.0.D.

or 5/- deposit, and 12
monthly payments of 6/-

Carriage Paid,

£3-10- 0

]
K]T g As I\lt ‘A7
as detailed above, i in-
¢luding 4 PETO-SCOTT
matched and lested Valves §
and Peto-Scott Consolette
Cabipet. as  fllostrated.
Cash or C.0.D., Cafriage
Taid, £5/15/0, or 12
monthly payments ot 10,6,

jemmmmmamen s —————
KIT “B)* 4g Kit “ A,
detailed above, bat includ- i
ingy 4 PETO-8COTT :
matched and tested Valves. !
H
:
]
1
]

Cash or C.0.D. Carriage
Paid, £:2/8, or 12}
montlly paywents of 9/6.

-...--.--.-...
Ay,

-

Recommended” FETO-SCOTT SPEAKER 1! required, add 22/6
to Cash Prices, or 2/- (0 each monthly payment.

IMPORTANT.

you by return.

Telephone :
West End Showrooms :

Dear Sirs,—Please send me, CASH/C.0.D./H.P. :
for which I enclose 1’ ........ Ao A Sz ki g A7

‘ KIT“ A”

657

e!iileﬂﬁfléiiEliiifliiii)Silfliiiiiuﬂaikeﬁﬁzlé!ﬁl4§7€)e$7€145ﬁledﬁf)eiﬁf)e!?E)eiifl4!?224575}45E14575h

Auli\olj's (it of FIRST SPECIFIED TParts,
caiucludinz Peto-Scott l‘\IETAPLEX Chassiy,
but less valves, Cabinet and Speaker, Cash or

€.0.D. Carriage Paid. 2 £5-5-0
or by 12 2_:nonlhly payments of 9/6.

W

s As  Kiti
| R W A Kil} iKIT*“ ¢’ AR
KIT B A u“!mlh Yalves -and  Peto-! %u;&!

'Wﬂ‘,h Valves only.

Cash or =

[ M 10rbit  Walnut  Consoleite !

gC.0.D. Carriage Paid, 87/4/0. l ¥ Cabinct. but less HSpeaker.}¥

; ?)]:‘L\L f{ 13 /3 . :gnsh orss().;).D. (.nmngc:

3 e .1 | Paid 15/0.

5 ]
SEND 1

e i mineii g onx 15/3 )

g mon if 13{’3 yrenc sl lBaIance inll month-'

] . sl payments_of 15/3. |

If W.B. P.MG6A., Speaker required, add £l/12/6
to Cash or C.0.D. prices, or 3/- to each monthly
payment.

EXCLUSIVELY SPECIFIED PETO-SCOTT
CONSOLETTE CABINET.

Coundly constructed of the finest maletials. Hard French polished.
Selected and specified by Mr. F. b Camm for the-Orbit, Front
ready drilled to take sef f‘dgh ¢r 0.0.D. Carriage 21 /_

d
SEND FOR NEW CA’BLNET CATALOGUE

SIXTY-SHILLING THREE——

KlT (1] A #Y Exactly as Mr. Camm's Kit of Send
parts including ready drilled 4/3

wood for frame work excluding valves, Cabinet and d

3peaker. Cash or C.0.1. Carringe Pajd £2/7/0. ooly

Balance in 11 monthly paysients of 4/3.

PET0-SCOTT CO. LTD. 77 CITY ROAD, LONDON, E.C.1.

Clerkenwell 9406/7
62 High Holborn, W.C.1.

...+d. CASH-H.P. Deposit,

and

KIT ‘lB”:\;é{]’;ﬁd;\n'"'lKlT(i 93 As Kit ". N
ISpeaker. QGash for ©.0.D. ¥ ySpeaker, and Cabinet. (.ash.
¥ of .pnymcnts or .

DRILLED and with boles cul ior speaker and valve
PETO-SGOTT PERMANENT} MAGNET
19/6
EOMPACT CABINET. A
=PILOT CLASS “B "
present Battery

Complete with |

cluding  driver

put choke, W.B. ¥

2408 valve, wire

instructions,
diagrams. ©ash or C.0.D. 37/6.
Carriage Paid, £1/2/6. Or 2/6 deposit, balance in §

I‘---v-l--ll-|.lll----l- NAREEREAY AL 3 N AL 2220 1 23
ingluding
nal\ es, but less Cabinet and H :\ahes and Peto-Scott M.C. 1
1Carriage Paid, £3/9/9, or 121 Yor L0, Carriage  Paid,
.monl.hly payments 6/6 3 -{5,4/3 or 12 monthlv 9/6'
Veginme wimwns mameammn x
1 Set Peto-Scott wood parts for iramework READY
holder. Inciuding Pucking and Postuge 5]3
MOVING-COIL SPEAKER
Cash or C.0.D.
PETo-SOOTT fine Cabinet at a competi~ 15/
{ive price with vignetted front. Pogt and packing paid. -
Converts your
Setto Class ”’ B’
Amplification.
all necessary
components, in-
transformer,
Class *“ B 7’ out-
T-pin valve- 8
holder, B.V A.
and screws, ete. i
Full-size Blue-print, assembly
Balance in 7 monthly payments of 5/6.
Peto-Scott Class B  Speaker, Cash or C.0O.D.
monthly payments of 4/6.
S xnnsassussERANRRESE

Illll‘lllllllllﬂllﬂI.Iljlall}l!llilll‘f“llllll.-ll!_

sunand

Parts, Kits, Miscellaneous Components, Finished Receivers or Accessories for Cash, C.O.D.
or H.P. on our System ‘of-Easy Payments.
C.O.D, orders value over 10{- sent Carriage and Post Charges Paid, Great Britain only.

Send us a list of your wants. We w:ll quote

Telephone: Tlolborn 3248,

Pr.\V. 9/12/33
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‘ RECEIVERS |

Ready. Radio EM. Plus Four

N this receiver we have what was at
one time a most popular circuit, but
which ceased to have appeal principally

owing to lack of long-wave tuning facilities,
and also owing to the fact that -it was
designed for the valves which were then

obtainable, and which were later much |

improved. Thusit became pdssible to obtain
better resuits with a simpler form of circuit
and, inaddition, toobtain long-wave signals,
Messrs. Ready Radio have been experi-
menting with the various circuit details of
this receiver and have succeeded in incor-
porating long-wave tuning, together with
other modifications which have enabled the

modern_screen-grid valve to be émployed |

in-the H.F. stage, and have thus :
introduced a very fine example of a ‘
receiver which does not embody-
some of the points which have *
been thought essential in ,mgde}‘n
receivers. For instance, no screen

are included -for the coils, ‘&
simple vertical metal partition -
sufficing to separate H.F.-and

succeeding stages. The coils them-
selves are wouad on 3in.. diameter-
ehonite formiers, LitZ “wire being
employed "for the gnd tuning
circuit and the coupling coil in the
aerial circuit, and the primary of
the IL.F. transformer being wound -
with very . fine wire on ebonite
spacers arranged over the fofmer
winding.  The fine wiré offers”a

a minimum of capacity coupling
and has several beneficial points.
The long-wave winding on both
coils is arranged on a smaller ebonite
former fitted inside the K first-
mentioned former, and is rigidly
held in position with ebonite spacing
tubes. , Obviously the external field
of this type of coil is very extensive,
and the receiver in question hasg

The

been - designed with the “ H.F. section |

quite a large - portion of
the chassis. A “two-gang condenser is
cmployetl ~ for tuning the two cir-
cuits, and this is of the totally screened
type, having a concentric trimming knob for
accurate mafching of the. two _circuits.
The remaining controls on the front of the
cabinet are for volume (operating on- the
S.G. valve), reaction, and wave-change and
on-off switches. )

The Layout

We have already mentioned the arrange-
ment of the chassis; and the only_other- point.
of importance, is the connection to the
anode of the 8.G. valve. Thisis ofthe metal-
braided type and is passed through a hole
+in the screen and is also connected to earth to
avoid instability. The receiver is mounted in
the lower portion of the cabinet, no sub-
chassis form  of construction being em-
ployed. A shelf is fitted across the centre
of the cabinet and this is intended for the
batteries.” Unfortunately, in the particular

occupying

I

sible to connect a standard L.T. battery

shortness of the battery leads.” Tlie speaken
which “is fitted in the upper portion is a

Magnavox moving-coil,

. Test Report e

- Wlhien testing the receiver we were rather
-surprised at the large number of connections
¢ which 'were necessary, no less than seven
separate H.T. and G.B. adjustments having
to be made. . Perhaps this could have been

ances in the circuit, although doubtless the
designer had in mind the possibility of get-

finished receiver in one of the neat cgbinels
which Messrs. Ready Radio also supply.

ting that little bit extra from a more accurate
adjustment of H.T. voltage. However, that
is a personal prejudice, and no doubt many
listeners” prefer to have every adjustment
at their finger-tips in order that they may
satisfy themselves that they are getting the
last ounce from a receiver. The voltages
were adjusted according to the makers’
recotnmendations and t,}ie necessary valves
plugged in. The_receiver was very lively
and quite a number of stations could be
obtained as theitunhing dial was rotated.
To get the best from the receiver, however,
a certain amount of care was necessary to
enahle selectivity to be adjusted to suit the
loca} conditions. Thus the volume control
and the reaction control are adjusted to-
-gether to-obtain the desired volume and
separation of stations. Under average
conditions the receiver should prove
highly satisfactory from-every point of view.

The receiver is obtainable as a kit at
£4 17s. 6d., and cabinets, complete with
loud-speaker, are obtainable from £2 up-
wards, &

Ei

model submitted to us it W:%s’f'o‘ﬁxid ‘ixj\ipgs}: :

and to ‘place it on this shelf owing to the .

' modifiéd by using voltage dropping resist- |

IMPROVING  SUPERHETERODYNE
. "PERFORMAMCE

(Comiydgef ﬁ'om ;qge 573, Dec. 2nd issue)

1 An atticle dealing with adjustments neces-

sary to ensure maximum results.
- By P. E. BARNES, B.Sc,

THE adjustments riecessary can be con- .
. sidered under three headings: firstly,
the adjustment of the trimmers to balance up
the stray capacities in the circuits ; secondly;
the fixing of the relative positions of the coils
80 as to give the desired band width ; and
lastly, the adjustment of the oscillator-to-
engure that the intermediates are fed with
the correct frequency. ' :
TheAirst of these points is simple, and
- the “trimmers aré simply set by ear to
give the maximum signal strength. If this
sheuld involve one trimmer being set at
1is. extreme’ position, then the remainin,
ones shotild  bs ‘moved slightly in the
opposite diréction, and this continued untﬁ
all trimmers are adjusted, without any ongd
‘being at either its maximum or minimuny

position,’ : we ’

Selection of the Intermediate Band Widtlj

.. This adjustment, t60, can. be made by
ear. In general, the further apart the coilg
in each intermediate are sef, ‘the more
“selective the set, but the side-band custing:
may become s0 sévere that the tone control.

.| will not- be. able to cope with it. ' The
.| intermediate . immediately preceding* the

second -detector may be so adjusted, as it id
usually fairly “heavily . damped.  The rei"
maining ones must be set to give thé best
compromise between sensitivity, selectivity,
and quality. =~ .. . ,

- If a separate oscillator is available, ‘or if
one can be rigged up out of parts already
on hand and calibrated, then it .would be

‘+possible to set the intermediate “stages

to give any desired degree of.band-pass
dction at the particular -intermediate
frequency chosen, but this is-.rather a
difficult operation for the ordinary con-
structor, and, ‘furthermore, is - usually
unnecessary. - . '

] Adjusting the Oseillator

" The adjustments necessary to the os:
cillator cannot véry well be described in

- { detail, as the many different methods of

tuning render any general discussion too
vague to be practical, and the instructions
of the designer must be followed.

, There are, however, one or two points
which can be mentioned.

In general, the preliminary adjustment
should be made on the tuning coil trimmers,
on a low-wave station such as Fécamp,
If the oscillator is tuned by one section of
a ganged condenser with specially shaped
vanes, its trimmer should be adjusted at 4
station near the top of the medium wave-
band, such as Munich or Brussels No, 1,
swinging the ganged condenser slowly over
a few degrees until the optimum setting of
the trimmer is found, A slight readjustment
may then be needed on the tuning trimmers
at the lower waves. Repeat the procedure
to make absolutely sure that the settings
are correct, for care here will be well repaid
in operation. The long-wave adjustments
should be made by means of another
semi-variable condenser which is introduced
in series with the oscillator condenser,
known as a “ padding” condenser, and
the trimmers already set must on no
account be touched.

this procedure demands accurate

matching of the coils, which is why many
(Continued on pg:ve 672)
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PURVEYQORS OF
ELECTRIC LAMPS

BY APPOINTMENT

il

‘Look boys - onehand!

The Christmas programmes are going to be
first-class. How annoying if you switch on
and find a valve has gone “phut”. Don’t
be disappointed this Christmas. Be certain
... Fit Mazda Valves. . . (That’s if you have not
already got them, of course). They are reliable.

* CHRISTMAS PRESENT *

Give your set a new set of Mazda Valyes.

THE -EDISON SWAN ELECTRIC CO. LTD.,

MARUFACTURERS
& PURVEYONS OF
ELECTRIC LAMPS
BY APPOINTMENT

il ""mmfmw

Z[

1

MagabRZ:/ia Valvesare manisfactiired in Great Brisain for the BritishThomson- Houston Co. Ltd. London & Rughy

(8T)
155 CHARING CROSS ROAD, LONDON,’W.(;.Z.
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HE problem of deciding what Christ-
mag presents are to be given to
one’s friends and relations is always

a difficult one, which sorely taxes tihe
resources of the buyer and not infrequently
results in the purchase of a neck-tie or a
pair of socks which are never worn. But
) - when buying a

present for a wire-
less ““ fan,” there
1 i3 a very wide
'} choice, and the
intending buyer

j need neverrun the
risk of giving a
useless  present.
At the same time,
a few suggestions
will probably be appreciated

component or gadget that
is likely to appeal to the
recipient,

The question of price is
generally the first that
should be settled, and ob-
viously, this can only be
decided by our readers
themselves. 1In view of
this, we propose to deal
with a range of suitable
presents in order of their
approximate prices. For
instance, the first section
will refer to components
and Wilson that can be bought for
Electric Lid. less than five shillings,

whilst in the following
sections, gradually increasing price levels
will be considered. We might point out
here that should further details be required
in connection with any of the items referred
to, they can be obtained from the makers
concerned or by making reference to our

A neat and use-
ful hand micro-
phone, made by
Messrs. R, C.

An  inexpensive and neat

By THE

in regard to the type of

cabinet loud-speaker by Messrs. Ormond.

e

This is the interesting Varley A.V.C, Unit,
which was specified for the *' Orbit.”

advertisement pages. As an additional
help to readers, however, it ought to be
mentioned that catalogues dealing with
the products of our advertisers can be
obtained by addressing a postcard to:
 Catalogue,” Practical. Wirkress, Geo.
Newnes, Ltd., 8/11, Southampton Street,

Strand, London, W.C.2. The names of the |

firms whose catalogues are required should
simply be stated on the card.

Under Five Shillings

Even if you wish to spend only a small
amount on your present, something really
useful can be bought. TFor instance, a

N iR

& A neai and
i attracltive signal
: light made by
- Messrs.  Bulgin.
.{(v -
£

Iriend might have a receiver of rather an
old type which is at present insufficiently
selective to enable the local station to
be climinated in favour of more distant
ones. In such a case, a pre-set acrial

condenser of the type made by Messrs, |

Ward and Goldstone, Sovereign Products,

1 Wingrove and Rogers, and several other

firms will be useful ; a value of about .0003
mfd. maximum is most convenient and can-
be bought at prices between a shilling and
two shillings.  On the other hand, the
friend might be suffering from medium-
wave break-throngh when listening to

TECHNICAL STAFF.
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long-wave stationg ; an anti-break-through
choke, as made by Messrs. Lissen, will be
much appreciated by him, and it can be
‘bought for four shillings.

Whilst on the subject of increasing
selectivity, mention should be made of the
“ Airclipse ”  “ Auto-Inductive _Aerial,”
which sells for five shillings. This gadget
can be used by itself to replace an elevated
aerial, or it may be used in conjunction

A Belling-Lee Mains Inlerference Suppressor.

with the aerial to reduce static inter-
ference.

There might be a friend who has recently
purchased a pick-up or microphone and
whose receiver is not at present provided
with a switch for changing over from
“radio” to “gram,” and he would cer-
tainly appreciate a neat radio-gram switch,
such as i1s made by a number of firms in
various patterns. A neat rotary switch

(Continned on page 663)

The famous * Wireless Construclor’s Encyclo=
padia,” which is so well known to our readers.




December 9th, 1933 ‘PRACTICAL - WIRELESS : ! _ 661

CET REALITY .at Christmas

Your set this Christmas can-give reproduction more vivid and

lifelike than you ever thought possible. Thousands of W.B.
users have been astonished at the improvement the “Microlode”’
has made in the performance of their sets.

Unique features evolved in the W.B. laboratories place this speaker in
a different class from all other moving-coil reproducers @ Ib_e.
* Microlode ’ feature, giving more perfect_matching to the set than before
possible, brings an evenness- of response, obtainable in no other
way @ The ‘Mansfield’ magnetic system, W B. engineers’ famous method
of obtaining greater strength from the magnet, brings sensitivity, crisp
attack and clear brilliant top notes @ Hear one at your dealer’s to-day
and realise what you have been missing!

And here is a new way of obtaining radio in another room
The ‘Equilode,” just released, uses &n adaption of the Microlode prmcnple
It is the ONLY extension speaker that will work perfectly from ANY set.
{1t embodies also a volime control and ‘extension off” switch. As a
Christmas present to yourself or a friend, it is ideal. Price 3376.
Write for the folder.

MICGROL@PER Y Tt - -t7 B
The improvement WI“ AMAZE you

Wh‘ifeley, ‘Electrical Radio Co., Ltd., Radio Works, Mansfield, Notts

Sole Agents in-Scotland : Radiovision Ltd.. 233 Vincent St., Glasgow. C.2. Sole Agents in L.LF.S. : Kelly and Shiel. Ltd.. 4/ Fleet Street, Dublin

“WRITE FOR BOOK
| FUSESECTION

L contains  the following

Paragraph Headings
FUSE DATA

Institution of Electrical Engmeers
Regulations; Rated current and
B|ow1ng current ; Blowing fuses
8 by current surges; fuses for Bat-
tery Driven Receivers; fuses for
Mains Driven Receivers ; fuses
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60 Voit

HITI ,6
100 Voit

HITI ?,n
120 Volt ’

H.T. @l -

9 v. G.B. 10d.

41 v. Pecket Lamp Battery 4id. .
There .is no H.T. Battery which gives greater

power or better service. Further, there is no
H.T. Battery which gives so much energy for so
small an outlay.

Pay what you will, you will never get a hetter
H.T. Battery than the All-British LION. It is

made under the Special Longevity Process which
ensures long life.

The best gift for your Set and yourself is the

PATENT & R
VINCE'S DRY BATTERIES, LIMITED.

LION WORKS, GARFORD STREET,LONDON, E.14

Telephone ; EAST 1902/3/4.
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Soldered contacts give
the best results.

Do your Soldering electrically.

ELECTRIC SOLDERING IS
SPEEDY. Switch on—ready in four minutes
CLEAN. No {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’

Al ELECTRIC SOLDERING IRON

Patent No, 243928 :
FOR ALL STANDARD VOLTAGES
Obtainable from Leading Stores, Radio
‘Dealers, Electricians, ironmongers, efc,
Write to -makers for FREE BOOKLET

W. T, HENLEY’S TELEGRAPH WORKS CO., LTD. |
DEPT.X.0.12.HOLBORN VIADUCT, LONDON, E.C.1

Read this

B 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.

. - _
? i . They are as good as any and | SAVE 500/,
382 are entirely British, Non-microphonic and JFULI./OY
GUARANTEED, Try them—you’ll be more than satisfied.

Post Free from
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My 362> BATTERY TYPE VALVES ~H, BHL & L, # ’

2" | 3/6. Power, 4/-, Super-Power, 4/6. 8.G., 7/6. Var-Mu, 7/6

1 *“Class B 9/-, Pentode type, 10/-. (Bleta ised 3d. extra).

it Tty mmta s 2

. )} . HL., 4/6. Power, 5/8, - =
1 8.6., 10/-, Var-Ma, 10/-. ! /6. “Bapea-Fower,
| COMPLETE * 362 > “(CLASS B> KIT. “(Class B
: holder. Input & Output T with fall mst: Tith
i H.0. Loud-speaker, 50/, S
! Cash with order.

made payable to 1=

?? Valye, 7-pin valve-
tions, 2876,

— e e

| iiﬁ

Cheques and P.O.'s must be crossed and
THE 3

£2 RADIO VALVE €O., LTD. (Dept. W. 30), Stoneham Road, London, E.5.
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The Sovereign Permeability Tuner is illustrated
above.

of this type is made by Messts. Bulgin,
and can be bought for 1s. 9d., whilst
another, of rather similar pattern,is sold
by Messrs. British Radiogram at 2s. The
same friend might have a set which is

already provided with such a switch, but-|

which has no volume- control device, and
it may be found useful to provide him
with a volume control, which may be
attached to the motor-board of the radio-

gram or fitted to some convenient position |

on the receiver. Typical volume controls
are made by Messrs. Watmel, Igranic,
Bulgin, British Radiophone, Graham Farish,
and so on; and the prices will vary between
3s. and 5s.

Tone control devices may be thought
useful for the purpose of modifying the
tone of a loud-speaker, and although there

are only one or two complete controls, |

such as the Bulgin Controlatone, a variable
resistance of a value of 50,000 ohms, in
conjunction- with a fixed condenser. of

01 mfds., may be purchased separately ‘

and used for the purpose. .

In addition to all the above small
accessories there are, of course, variable
condensers, transformers, and other parts
of the actual reeeiver which may-be pro-
vided to replace those which are being
nsed but which are of old design. It may
be possible to make quite an appreciable
difference in a set’s performance by re-
placing an old part in this manner,

—

TEX PLEX SHORT WAVE, CON =
E (=]
:__——;_—_ SWYTCW Ju (=)

The ' Eelex " Short Wave Su})erhelero-
dyne Converter, which is available in
mains and battery-operated ~fypes.

o - thorough and com-
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It is
scarcely
necessary
to mention
the fact
that. the
*“ Wireless
Construct-
or’s Ency-
clopadia
is ~ undoubtedly
one of the most
"- acceptable presents

that any enthusi-
astic amateur could
possibly  receive.
“This 18 a most

prehensive guide to
practical : wireless
matters, and contains a greater amount of
useful and practical information on all
branches of wireless than any other book

order are every term, expression, and name
used in connection with wireless. The
original Encyclopzdia was published in
September, 1932, but since that time more
thar 100,000 copies have been sold, and the
revised book is now in its third edition.

The Amplion "Sonette * P.M, Moving Coil
Speaker.

The **Wireless Constructor’s Encyclopedia”
-is published by Messrs. Geo. Newnes at
| 5s., ‘or 5s. 4d. post paid.

Ten Shillings .
When it is desired to spend a sum of
ten shillings or so the choice is naturally

in describing some of. the extremely handy
accessories which  this sum
would buy. The trouble which
many users of all-mains receivers
experience, due to noisy mains,
7 may be ‘cured by fitting one of
¥ the - mains suppressors. ' The

/ Belling-Lee, for instance, is

The Grakam ‘Farish ** Aeroficient
Aerial-earth Kit.

ever published. Arranged in alphabetical.

greatly extended, and pages could be filled’

This is the inferesting Belling-Lee ** Clip-
on"" Pick-up Unit,

fitted into a mneat bakelite box and is
easily - fitted, even by -a non-technical
person, and costs 10s. 6d. Other inter-
ference removers are - obtainable in the
form of screened aerizl leads and special

‘transformers which fit to the ends of this
lead. There is, for|instance, the Ward

and Goldstone . Statoformer, which will
cost 4s. 6d. and may be used in conjunction
with the receiver Statoformer at 58. The
screened down-lead must be used in con-

‘juriction with these, and costs 15s. for
1 10ft., with bracket, etc. Ten shillings and

sixpence will also buy an efficient power
output valve, and this will no doubt be
very acceptable to a listener who is still
carrying on with valves which are near the
end of their useful life, or which are of
obsolete pattern. A new accumulator,
such as the Oldham, thé Ediswan, or the
Anodex, or a small H.T. battery (for a
small receiver, of course), chosen from the
extensive range of Ediswan, Anodex,
Drydex, or Lissen lists, will also prove
useful.

Again, there are the numerous small
accessories of the receiver proper, such as
L.F. transformer, coils, condensers, tuning
dials, etc., which may be purchased to
add pleasure to the ease of tuning or to

improve the quality of performance set
up by a receiver which is not of recept

design.

Up to a Pound

- If you are prepared to spend up. to
twenty shillings or so on a present you
have a very wide range of components
from which to choose. For instance, a
new- moving-coil loud-speaker unit, such
as the Peto-Scott, selling at 15s., would
be very acceptable to a listener who is
still ““ carrying on” with an .old moving-
iron or balanced armature type of instru-
ment. On the other ‘hand, your friend
might be contemplating the addition of «

(Continued on page 664)
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. (Continued from page 663) .
Class B stage to his receiver, in which
case a Clags B speaker unit, also made by
Messrs. Peto-Scott and retailing at 15s.,

would prove extremely useful. To the
experimenter friend, .one or more iron-
cored coils would be particularly valued,
and one from the Colvern ° Ferrocart”
range could be bought for 12s. 6d., or a
pair of Wearite * Junior ” iron-core coils
could be bought for 17s. 6d.

A present that will be highly prized by
any radio ““fan ” is a measuring instrument
of some type. Messrs. Bulgin do a wide
range of miliammeters and voltmeters
at 12s. 6d. each. These are of the moving-
iron pattern, but they are accurately
calibrated and suitable for measuring
either A.C. or D.C., and have thus a variety

"of uses, -

One of the newest types of microphone
will have a strong appeal to almost any
wireless set wser, and in this direction
mention might be made of the G.E.C.
* Home Broadcaster,” which consists of a
neat microphone combined with a stand
fitted with a volume control and battery.
Another useful microphone is the Roberts,
which is sold complete with a stand. This
has the noticeable advantage of being non-
directional ; it is also very light and can
either be held in the hand or stood on a
table.

A third microphone, which has many
unique features, is the hand -microphone
made by Messrs. R. C. and Wilson Electrie,
Ltd., and sold for 7s. 6d., or complete with
transformer, for 13s. 6d.

. The idea of mounting an electric cloek
on the panel of the receiver is now very
popular and in this respect we might
suggest that the clock made by the River-
side Manufacturing Company and costing
only 12s. 6d. would make an admirable
present. - This efficient little clock is worked
off a small battery (self-contained) on

which the current drain is so small that a |

useful life of at least twelve months can
be expected from it.

Another excellent suggestion for a
present suitable for any wireless amateur
is an Automatic Volume Control Unit, a
splendid example of which is made by
Messrs. Varley and sold at 15s, 6d. This
unit combines all the A.V.C. components
with a ‘ Nicore” H.F..choke, whilst it
can easily be fitted mto any receiver by

- following the complete instructions supplied:

with it. Another A.V.C. unit, in this case
without H.F. choke, is made by Messrs.
Wearite ; this component costs 12s. 6d.
By paying up to thirty shillings for a
present you can buy a complete cabinet
loud~speaker,‘sugh a8 the Ormond * Junior,”
at 22s. 6d., In oak, or 25s. in mahogany,

- chromium stand, strikes a very modern note.

“would come to more

PRACTICAL

or a variety -of
moving coil speaker
units, like the
Amplien. “Son-
ette,” R. and A.
“ Bantam,” Epoch
““ Super -~ Dwarfe,”
Baker Selhurst
“ Permag,” Celes-
“tion  “ Soundex,”
Teranic “ D9,” and
many others. A
gramophone pick-
up is another item
which will make an
.acceptable present,
and the ‘ Cosmo-
cord” at 20s.,
B.T.H. “Minor” at 27s. 6d., Belling-Lee
“Model A” at 27s. 6d., might be men-
tioned, as well as a number of other
makes which were referred to in the article
entitled “Choosing a Pick-Up” published
last week,

" A maiched set of
Colvern  Ferrocart
Coils, which make an
ideal Christmas present.

This Ekco console receiver, mounted on a

ture by buying a detector,and as many ofthe
others as it is thought fit. The power
valve is the one which ‘“ages” most
rapidly, and also the one which has most
effect upon the quality of reproduction
whilst the detector comes next in impor-
tance. Power valves made by * Ring?”
firms, such as Cossor and Mullard,
vary in price from- 8s. 9d. for a small
power valve of the battery-operated kind
to 14s. for an A.C. indirectly-heated
one. For the friend who runs a mains
set with valve rectifier, a new rectifying
valve should prove very acceptable, and
there are various types available at prices
from 12s. 6d. to 20s.

Loud-speakers provide excellent presents,
and one of a type which can be wused
in conjunction with that normally fitted
in the set without affecting correct match-
ing is particularly useful at . Christmas
time and during the party season. A
new speaker of this particular kind is the
W.B. ‘“Egquilode,” wliich is designed
solely for use as an “‘ extension,” and it is
claimed by the makers o be the first and
only moving-coil instrument which will
work perfectly from the ‘ extra speaker”
terminals of‘any set, no matter what the
make or type. It is well known that the
lack of standard practice among set
manufacturers has caused some confusion
in the minds of both public and trade
where the fitting of an extra speaker is
concerned, and it is this inconvenience
‘which the W.B. Equilode has been designed
to remove. - 2

A single switch arm is used to adjust the
impedance to the required value. Suitable
adjustment of this arm also provides a
volume-control effect independent of the
volume control in the set itself. There is
an ““off ” position, switching out the
extension speaker only. The price is
moderate, and the ‘ Equilode ” will be a
boon to those who are racking their brains

| for unusual and acceptable Christmas

presents. - The makers gunarantee that
there is no-set from which it will not work
perfectly as a moving-coil extension.
The price is 33s. 6d. in chassis form and
48s. 6d<” in- walput finish cabinet of
.characteristic W.B. design. * Equilodes
are available- during the next few weeks
in & spectal ““ Christmas Gift ” carton.
Another interesting -extension speaker
which has recently been introduced is the

R. and A. “ Multex.” This is designed to

To the amateur
who has a receiver
of comparatively
-old type, and who
has valves which
have been in use for
two years or more,
a new set of valves
will make an ideal
present. Naturally,
the cost of these
will depend upon
the number re-
quired, the types
and the-make de-
cided wupon, but
where the set has,
say, five valves, and
‘the price of these

than. you are pre-
pared to spend, it is
a good plan to buy
a power or pentode
output wvalve and
adjust the expendi-

either A.C. or D.C. mains; its diminutive
comparison with the book.

This is the '* Sunbeam
Universal receiver,
which can be used on
size can be judged by

"%
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An example of a low-priced modern receiver.

correctly match up to any type of receiver,
whether it employs a power valve, Class

B, or Q.P.P. in ‘the output stage.  This |
speaker is an excellent instruyment having §

an 8in. chassis, with Reflex diaphragm

and a powerful 15 per cent. cobalt-steel

magnet. The price is 30s. for the chassis
only, or 45s. mounted in a beautiful
walnut cabinet,

Many battery set users would like to
obtain an increased output from their
receivers, and. for them a speaker of the
type fitted with a matched Class B amplifier
would prove a welcome present.
are  now several
speakers of this
type available,
among which
might be men-
tioned the - Peto-
Scott, Ferranti,
Sound Sales, Rola,
Epoch, and Celes-
tion. This type of
speaker isextreme-
ly useful for use
as an extension to
the ordinary re-
ceiver, since it can
be used in one room
toprovidesufficient
volume for dancing,
whilst the speaker
normally con-
nected to the set
remains in another
room, where the
older folks wish to
listen and talk.

In addition to
the Class B speak-
ers mentioned,

This is the British Gen-
eral All-Wave Tuner,
which  covers 11111 the
Thore ahe: alto o important wavelengths,
rumber et Ak a b from14.5 10 2,000 metres.

Class B units which are interesting and
extremely useful. One of these is .the
Sound Sales one illustrated, whilst others
are made by Messrs. Multitone, Burton,
Ferranti, Baker’s Selhurst, and Peto-
Scott. Al these units can be fitted to
practically any type of battery receiver
with a minindum of trouble and merely
by fitting a plug-adaptor into the output
valve-holder. In the same way they
can instantly be disconnected when a lower
volume level is called for, and: a saving
in H.T. and:L.T. cutrent . consumption
can thereby be effected. '

Miscellaneous Presents

Quite apart from components and acces-
sories directly associated with the receiver,
t‘here. are a number of other items of
especial interest to the buyer of Christmas
presents. The acrial-earth system is one

of particular importance, although it is
30 -frequently neglected, and a complete
i kit of parts for the ¢ external  equipment

T1is an item which is bound to appeal to a

Jarge number of enthusiasts. A very
" comprehensive and efficient kit of parts for
the” aerial -and earth is. made by :Messrs.
Graham Farish and sold ‘complete in an

{ attractive cardboard.box under the name

-of the ‘ aerofficient’ kit. This includes
‘4n ample length:-of -insulated aerial wire,

{insulators,-lead-in tube, ¢ Gard > lightning

‘arrestor, ‘‘ Filt” chemical earth, and
' Tnsurance Policy covering damage by light-
ning, a tuning chart, and full instructions
for erection. Despite the completeness of
. the kit, the price is only 6s. 6d.

The “:Gard *’ lightuing arrestor included
in the above kit can be bought separately
for 1s. 6d. This is a real safety device

2 { which, when connected in series with the

There |

‘small as to be quite inconspicuous.

 resin cored solder, which re-

 stores, ironmongers, and wire-

The Lamplugh ** Silver Ghost '™ Moving-Coil

Speaker.

aerial lead-in, offers complete protection
against lightning and powerful -static
discharges. | It is easily fitted, and is Iso
n
the same way, the ‘ Filt > chemical earth,
which is perhaps too well known to our
readers to require a full description here.
This comprises a small copper container
in which is enclosed a glass tube of deliques-
cent chemical which has to be emptied
into the container, which is then buried
in any convenient spot. Connection to
the container is made by means of a termi-

i nal, and this provides a highly efficient
_earth connection.

Another ideal Christmas Gift for the

. wireless constructor is Henley’s  Solon ”

Eléctric Soldering Iron, which

helps him to wire up his re-

ceiver in the simplest manner.
This useful little tool simplifies
soldering, so that even the
beginner can make a neat and
satisfactory - repair or join,
whilst those accustomed to sol-
dering will welcone its efficiency
and entire absence of mess.
It is only necessary to plug in
to'any lampholder, switch omn,
and in four mjnutes the Solon
ig ready for continuous use.
The price; complete with flex,
plug, and a supply of special

quires no flux, is only 7s. 6d.
It is obtainable from the big

less shops, everywhere.

Modern Cabineis

The home-constructor often’
makes his own cabinet, and
therefore a ready-made cabinet,

designed not only
to bouse the re-
ceiver, - but .also
to provide some
 form of storage
:for, say, gramo-
phone records, or
even books, may
‘also prove very
acceptable, and
there are a num-
: ber of such cabin-
éts, ranging in
price from a few -
pounds to quite
substantial
amounts. The
illustration at the
foot of this page
shows one of the
more  elaborate
cabinets  which
houses, in addi-
“tion to the articles
ahove-mentioned,
a cocktail bar. Messrs. Osborn, Peto-
Scott, Carrington ‘Manufacturing Com-
pany, Smith’s, Stenibac and Picketts are
names quite familiar to our readers as
designers of high-class cabinets, and many
of their products have been utilized in
housing receivers which have been described
in these pages. The firms mentioned;
together with others who specialize in this
type of work, are quite prepared, if re-
quired, to design or build cabinets to suit
individual requirements.

Class

v
Adaptor, made by Messrs.
Sound Sales.

A

neat

Complete Receivers

Although we are primarily concerned
with home-construction, there are many
"who for some reason or another are unable
to make a receiver, or who prefer the
general appearance and performance of a
ready-made receiver. It is possible to obtain
such a receiver for £5 upwards, and they
miy be obtained for either battery or
mains operation:  The choice of the latter
type of receiver is rendered difficult when
the recipient is situated at some distance,
and the knowledge of the particular type of
mains (either A.C. or D.C.) is uncertain.
The Universal type of receiver will, of
" course, solve this difficulty, as it may be
used indiscriminately on either type of
mains. A glance through our advertise-
ment pages will reveal many very good

types of receivers.
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An atiractive
= radiq cabinet which is also of general
& ulility, combining bookcase, elc.
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“+# to men who
want careers

“In‘the sign langudge
of the
Broadcasting floum_

this ‘symbol means

"Announcement.”

The 1.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
aud maintain a broadcasting set for his home.

The Radio industry is progressing with"

amazing rapidity. Only by knowing thoroughly

the basic principles cad pace be kept with it.

Our instruction includes American broadcasting
as well as British wireless practice. It is a
modern education, covering every department
of the industry.

o B OUR COURSES

Included in the I.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 Course is vital
to mastery of operating and transmitting.

There is also & Course for the Wireless
Salesman, This, in addition to incalcating 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 il in, and
post the coupon, or write in any other way,
stating which-branch of Wireléss interests you
—the information you require will be forwarded
at once.

-t e i et S et S A e it . S, et oy o, B,

International Correspondence Schools, l.td;,
Dept. 94, International Buildings, .
Kingsway, London, W.0.2,

Without cost, or obligation, please send me full
fnformation about the Courses I have marked X

1 COMPLETE RADIO

I RADIO SERVICING

Y1 RADIO EQUIPMENT

J1 RADIO SERVICING AND SALESMANSHIP

1 WIRELESS ENGINEERING

41 WIRELESS OPERATORS
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GETTING THE

BEST RESULTS

FROM THE ** A.C. QUADPAK "

Hinfs on Adjusting the Powerful A.C. Receiver which was described
~ Llast Week.

ASSUME that by now you have com:
pleted the constructional work and

-~ given your “ Quadpak ” a preliminary
trial. No doubt it has been found that an

~almost unending string of stations can be

received at full loud-speaker - strength,.
although at first it might be found that the
degree of selectivity is not quite sufficient

to make it an easy matter entirely to

separate some of the signals that come in
at “‘ full blast > within a-degree orso on-the
tuning dial. If that is the case it will
merely be an indication that the three
trimmers on the gang condenser have not
been correctly adjusted. You should there-
fore tune to a point on the dial where some
interference is  experienced, setting the

{ condenser so that the desired station is

received at maximum strength. Then
reduce the volume by means of the potentio-
meter control until the signals are as weak
as they can be made without the interfering
station vanishing altogether. After that,
the trimmers .can be set with perfect
accuracy, commencing with that on the
middle section of the condenser. Inciden-
tally, it might be found necessary slightly
to vary the setting of the main tuning con-
trol whilst carrying out the trimmirg
operations in order that the set may be
Kept constantly in tune with the station.

Final Trimming Adjustments

Once the interference has been eliminated”
in the manner just described the volume
should be increased slightly, and if the
interference then returns, the trimming
adjustments should be repeated. This
process should be continued until all trace”
of interference vanishes. TFrom the above
explanation it might seem that the method
outlined is somewhat long and laborious,
but actually it is perfectly simple to put
into operation and will not occupy more
‘than a few minutes. :

Theoretically it would seem possible
to do the trimming in a single stage by
leaving the receiver in its most sensitive
condition—ivith the volume control full on
—but in practice this is scarcely a practic-
able system, due to the fact that the volume
of output is so tremendous that the inter-
ference might easily be * hidden” by the
much greater strength of the required
signal, At this juncture I would say that
you should not be satisfied with your trim-
ming adjustments until they are such that
no signs of interference can be detected at
any point on either wavelength range. I
know the “ Quadpak” to be extremely
selective, and it is up to you to make sure of
obtaining the very best from it. Of course,
it cannot separate stations which hetero-
dyne each other, that is, which together
produce a constant whistle, There is no
receiver in the world that can perform such

| a feat, and the only cure for interference of

that nature is at the transmitting end.
If you remove the cover from the gang

- condenser you will see that the end vane in

each section has a number of radial cuts,
and that the sectors so form(\ed are bent to -
various angles. Please do’ not, through
curiosity, try to alter these in any way,
because they were very carefully set before
leaving the maker’s laboratories to ensure

that all three tuned circuits would keep
exactly in step over the whole of both
wavelength ranges. It is certain that no
improvement would be obtained by making
alterations, and it is almost equally certain
that the receiver’s selectivity would be
impaired. When replacing the cover see
that it is properly fitted and take care not
to bend any of condenser plates with it.

Using a Mains Aerial

- The * Quadpak ™ is not at all critical in -
regard to the aerial with which it is em-
ployed, and consequently good reception

can be obtained by using anything from a

6ft. length of wire tied to the picture

moulding to & ** regulation * 100ft. outdoor
aerial. This is because a loose-coupled
aerial winding is fitted to the first tuning
coil. At the same time it cannot give of
its best if the aerial is not reasonably good
and at least 20ft, long; nor can the full
benefit of its selectivity be obtained if the
aerial is mote than some 75ft. and situated
near to-a roof or trees, which increase its
self-capacity. The ideal arrangernent has
been found to be a 60ft. outside wire.erected
clear of all obstructions, although wonder-
fully good results have been obtained from
at least fifty stations by making use of a
20ft. length of indoor-aerial wire attached
to_the picture moulding. -
It is not essential to employ an earth
lead, but if this connection is not used there

is some slight liability of mains hum being -

present as a background to loud-speaker
reproduction. Additionally, of course, the

LE.E. recommend that an earth connection’

should always be used in conjunction with
& receiver taking its supply from the A.C.
mains, in the interests of safety.

In many cases it might be desired to
operate the ¢ Quadpak” without any
aerial at all, and this can certainly be done
with the greatest of ease by making use of 4
“mains aerial ” connection. To do this
a .0003 mfd. Dubilicr type 670 fixed con-
denser should be mounted on the chassis
immediately behind the fuse-holder. One
terminal of the fixed condenser is connected
(along with one lead from the mains flex)
to the mains transformer, whilst the other
is joined to the aerial terminal. When it
is frequently wished to change over from
an outside aerial to the ‘‘ mains aerial *—
for example, when moving the set from
one room to another—it is a good plan to
make the lead from the fixed condenser to
the aerial terminal of flex and to fit a spade
terminal to the end so that quick connection
can be made at any time.

Pick-up Connection

Some readers have asked if the * Quad-
pak’ can be used in conjunction with a
gramophone pick-up. The set was not
originally designed for this purpose, but
there is no difficulty whatever in modifying
it. All that is required is to connect the
pick-up leads to the terminals marked
* Grid ” and “ G.B.” on the “ transcoupler.”’
In order to prevent the possibility of * radio
breakthrough ”’ the volume control should
be turned to its minimum position, or else
the aerial lead should be disconnected. It

(Continued on opposite page)
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(Continued from previous page)

will be appreciated that by connecting the |

pick-up in this way.there will not be a very
great amount “of amplification given to
record reproduction, since only asingle valve
is used for this purpose. For that reason
it is preferablé to employ & pick-up of the
type designed to give a large voltage out-
put ; the Belling-Lee is one that I can
specially recommend for this particular set.
There is another point’ which must be con-
sideréd in connection with some types of
pick-up, which is that the geéondary wind-
ing of the * transcoupler” is in parallel
with the pick-up when the connections
above-aentioned are adopted. ~As this
would adversely affect the performance of
some makes, it is a good plan fo try the
effect of disconnecting the lead from the
“grid” terminal of the * trafiscoupler”
to the grid terminal of the valve-holder and
connecting the pick-up lead directly to the
latter point. 1In that gase it would be more
convenient to fit a Bulgin rotary radio-
gram switch between the grid of the valve,
the corresponding terminal on the “* trans-
coupler,” and the pick-up lead. Whatever

The finishedreceiver B in the cabinet which |
ease of adjustment. |

is recommended for_ J

method is adopted, it will be more con- |

venient to fit pick-up terminals; and a
pair .of Belling-Lee terminals and a
terminal mount can easily be accommodated
just behind the pentode valve-holder.

The Cabinet
Our artist’s impression of- thé “ Quad-

pak” in its unusual, though attractive, |

cabinet can be seen above, 'The height
of the cabinet is 2ft. 10in. to the lower edge
of the sloping front, and the controls can
thus be manipulated with perfect ease

whether the operator is sitting or standing, -

A further advantage of the sloping front is
that the dial can be seen very easily and
clearly from any position.

There is no difficulty in fitting the receiver
chagsis into the cabinet, since the latter is
supplied with the sloping panel ready drilled
with holes for the” thiee control spindles
and for the dial escutcheon. -The first

thing is to'fit the escutchéon by means of |

the two bolts with" which it is supplied.
Then ‘remove the knobs, fit the chassis on
the‘inclined ' runners and:replace the knobs.
The speaker unit is*attached to the baffle
by means of ¢in.swoeed serews; ac

"
1

'/-l/
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lOblainable' from all Dealers or Post Free from Graham Farish, Ltd., Bromley, Kent.

PERCOLATIVE
EARTH

Take the advice of the leading
Wireless Journals—earth with a
Filt. THEN you'll realise how
good vyoar set can be. It's
astonishing that an outlay so
trifling 'cin effect improvements
s0 great. Increcased volume,
wider range, less oscillation and
crackle. Fit ., the efficient
carth that experts recommend.

READ
THESE TESTIMONIALS

Mr. G. V. DOWDING, of ‘* Popalar
Wireless,” gays :—

1 have tested ' Filt' and obisin.d
ttriking confirmation of its cffectivengss.”

Mr. J. H. REYNER, ot ‘ Amateur
Wireless,’® says :(—

' The installatinn of the FOt carth wild
(ive @ dofinite improvement in results.”

PRICE 2/ 6 EACH

Refills 1/6

it Gi’_e your Set
) SELECTIVITY
Fit the WIZ'
RADIO INDUCTANCE

The Latest .and.
Greatest Aid to
Better Reception

il RADIO INDUCTOR

when placed in the Aerial lead,
and, when one is also placed in
the Earth lead, from which
Local Interference often comes,
= they do alleviate it to a marked
e degree,

AID SELECTIVITY.
CLARIFY REPRODUCTION.
EASY TO FIT. SAFE.
NEED NO AD]JUSTMENT.

PRICElA EACH -

From all Dealers ; if any difficulty, write divect to :

, Regd,  Tradz
Mark and Pal.
- Applicd For.

Sele Distritutors: .

LONDON & PROVINCIAL FACTORS

LTD.,

146, The_obalds Rd.,_ London, W.C.1

“WIZ” Magnetic Inductors }
have proved themselves a
wonderful aid  to selectivity |

(™ EQUILODF'
3

=
oo

The tirst and onl
moving-oo0i
 extension *
speskerwhich
works pere
fectly with
any set
trom 2
vatvcs
upwards,
Votume
is exact-
Iy equal
to that
of yoor
principal
speaker,and
by a simple
switch adjust-
meut the ** Equi-
lode ¥ i3 PER~
& LUTLY MATCHED to your sel.

7DAYS’' TRIAL

Aiso_the only extensior

-4 with seperate

Sl VOLUME CONTROL ané 1
ON-OFF'8WITCH. Scnd [ ]

. owy 2/6 to1 v op 7 days® friai, if satisfied.

balance in 7 montbly payments of 5/-

Cash, in 7 days, 53/6.) Ful instructions for

matching to any set enclosed.

—

British Made WATES UNIVERSA}
METER. The only popalar-

priced instramen! for tesling oNLL
registances as well ag-bafteries ,
valves, circuit ard afl ccm-

sonents. SEND ORLY 1/8 tor

i days’ trial, {§ satisfled, bal- Opwtt

ance by five monthly payments

of 2/8. (Cash, in 7 days 1216,

E. J. HERAUD, Ltd. (Dept. P.38),
NUMBER ONE, EDMONTON, LONDON, N.18
Phone: Tottenham 2256, Estab’d 24 Years.

Branches: 18/%2, Fore St,, Edmonton, 17, Wesi
Green Rd., Toltenham . 34,-St. James St., Wal-
thamstow, and 139, Rerlford Rd.,  nfield Wash.
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Ferranti
Quality

ot

M5 Without Output Trans-

former 0o . 30/~
With  Output  Transformer
suitable for Small Power,

1] Super Power, Pentode or
1 Class “B” Valves (M5T) 37/6

Cabinet Model (extra) 32/6

M6 Without Output Trans-
former 0o Cew  25[-
With  Output  Transformer
suitable for Small Power,

Super Power, Pentode or
Class “B” Valves (M6T) 31/6

Cabinet e .. 22/6

FERRANTI  LTD.

LS sl R

S T

The immediate success of the new
Ferranti Moving Coil Speakers, M5
and M5T, Mé and MéT, has proved
the claim that their quality of repro-
duction would be a revelation to
the thousands of critical listeners
who have believed ihat, hitherto, a
low price involved too great a
sacrifice in quality of performance.

While, for sheer luxurious quality,
there is still nothing fo equal the
Ferranti M1,, these new models are
worthy members of the famous range
of Ferranti Speakers, and are de=
finitely superior to any other speakers
at or near their price.

In view of the moderate cost, both the
M5 and M6 are essentially suitabla
for extension use, and are available
in attractive modern cabinets.

Write for list We 550,

HOLLINWOOD, LANCS,

London: Bush House, Aldwych, W.C.2

{MAKING YOUR OWN SCREENED
COILS
{Continued from page 634)

direction, and after putting 150 in the first
section make a twisted loop (to form a
centre-tapping) and continue with the rest
of the winding. The gnd can he secured in
the same way as the end of the reaction
winding,

Mounting the Coil

That completes the windings, so the next
step is to mount the coil and arrange for
suitable terminal connections. If desired,
the tuner can be mounted directly on the
baseboard or chassis of the receiver and
connected to the appropriate points by
means of the projecting leads, but a much
neater method is thai illustrated in Fig. 1.
An ebonite baseplate measuring 3in. by
2in. by 3-16in. thick is employed, and
'should be marked out and drilled, as shown
in Fig. 4, It will be observed that all the
terminal holes are recessed on the underside
so that the heads of the round-head ter-
minals cannot short-circuit on to the
metallized chassis (if used). The recesses
arc made after drilling the 7-64in. holes, by
running a lin. drill half-way through the

B cbonite.

~ When the base has been prepared, the
“lid” of the screening can should be
mounted, after which the coil itself can be
fixed in position. Next, fit the terminals.
land place a soldering tag underneath the
lcollar of each. A second soldering tag is
|fitted under the collar of terminal 2.
{and this makes contact with the “lid ” of
ithe screen, so earthing it.

|  The method of connecting the finished
(tuner in cireuit will be fairly evident from
|Fig. 2, but I give a suitable Det.-L.F.
arrangement in Fig. 7, and this will be
found to produce excellent results. I have
indicated the most suitable values for all
the more important components, but I
{would say that this circuit is offered as a
suggested one for experimental use.

THE PROGRESSIVE EXPERIMENTER
(Continued from page 650)

amplified. Because of this, the arrangement
is more efficient, and a slight saving of
| high-tension current is effected.

Different effects can be obtained by using
various condenser capacities between about
.01 mfd. and .5 mfd., and if you have any

|| spare condensers on hand it will be found
W quite interesting to try them and observe

their effects.

When using the power valve as driver its
| grid-bias voltage can generally be increased
by at least 13 volts, and this will result in
stlil greater economy of working, without
in any way affecting the set’s performance.
You should, therefore, try various positions
|for the wander plug marked “G.B.—”
just as you did in some of the earlier
experiments. Do not forget to switch off

E the receiver before each alteration to the

B, voltage.

. SR UUB BB B R I AB S B3 a8 0 as B e E B BB R g g S

LIST OF COMPONENTS REQUIRED
THIS WEEK.

One Igranic Driver Transformer,

One Clix Chassis Mounting 7-pin Valve-
holder. .

One Bulgin “ Compact’ 50,000 ohm Poten-
tiometer.

One T.C.C. .02 mfd. Fixed Condenser.

One British Radiogram Component Bracket,
Type No. 22,

One Clix Spade Terminal, marked H.T.w,
length of flex, connecting wire, screws, etc.

One Cossor 220 B Class B Valve,

e

3
.
&
*

warerene
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the Festive Season

MONG the November releases of the
British Homophone Co. appear a
fine number of records that will

.appeal to all tastes. The popular hit tune,
Night and Day, from the musical comedy,
** Gay . Divoree,” at present running in
London, is .obtainable on- Sterno 1288,
played by Sydney Lipton’s Grosvenor
House Band. On the other side of this
record the same band play Blue Prelude,
a slow blues. You should get this record.
The Day You Came Along and Thanks,
Sterno 1286, two popular numbers from the
film, “ Too Much Harmony,” played by
‘the Casani Club Dance Band, directed by
Charles Kunz, are well worth hearing.
Other dance tunes all equally good are Did
My Heart Beat ¢ and The Last Round Up,
the latter being a rather touching cowboy
song, Sterno 1271, played by the Casani
Dance” Band, Frouble in Paradise and
Good Night Little Girl of My Dreams,
Sterno 1274, played by Sydney Lipton’s
Band, DPinner at Eight and The Song That
You Gave Me, Sterna 1270, played by the
Casani Dance Band. Of outstanding interest
is a record by the Barnstormers (the ten
boys who left Jack Payne’s Band and who
are now performing at the Barn Club
Roadhouse), who record for the first' time on
Sterno 1292.  They play two up-to-the-
minute tunes in- Dinner at Eight and
Reflections in the Water, and this record is
undoubtedly a fine piece of recording.

H. Carmichael, the composer of that
famous tune, Lazy Bones, gives us a new
tune in -Snotwball that may well rival the
popularity - of his former hit. This is
played by Sydney Lipton’s Band on Sterno
1273, who also record on the other side
That's What Life is Made of.

Novelty Records
The Wedding of Mr. Mickey Mouse and
Who's Afraid of the Big Bad Wolf are two
tunes that are both novel and laughable. The
former is an excellent example of a dance
tne that can only be produced with the
aid of a microphone. Unless played on a
record most of the effects produced would
be lost. All the amusing sounds associated
with a Mickey Mouse film: are re-created on
this record. The latter tune is a musical
arrangement, of another Walt Disney film,
“The Three Pigs,” which is both amusing
and entertaining. Make a careful note-of
the number of this record, Sterno 1287,
both tunes being played by Sydney Lipton’s
Band. Another riot of comedy iz The
. Wedding of the Grave-Diggers’ Daughter,
Parts1and 2, played by Billy Seymour and
the Boys on Sterno 1291.

More Dance Tunes 3

George Glover and his Band give us four
popular dance numbers in Blue Moments
and If's the T'alk of the Town, Sterno 1290,
and Ywonne and Symphony of the Breeze,
Sterno 1289. For those who like accordion
bands, Zigano’s records, Jume Nights, a

waltz,. and Good Old. Times, & polka, on
Sterno 1279. :
Most of the dance tunes previously
mentioned are also recorded on the Homo-
chord Records. Night and Day and I've
Gotta Get Up and Go.To Work, played by
Al Gold and  His; Band, Homochord
H.R.16,and Remember My Forgotten Man
and Skadow Waltz, which are two of the
numbers from the film, ““ The Gold Diggers
of 1933, played by Dick Rose and His
Band on Homochord H.R.18 are rather
catchy tunes. Oh, Johkanna and Dear
Stranger, Homochord H.R.19 the former

something rather novel in a step dance
which is both clever and amusing.

Vocal Records

Patsy Donovan, the well-known tenor,
who records for this company, sings two
popular Irish ballads in Sweetheart Darlin’
and I'm Away in Killarney With You
on Homochord H.N.12. The two duettists
Best and Best make yet another fine
record in I’ve Found the Right Girl and I
Like To Qo Back In the Evenings on Homo-
chord H.R.23. Two amusing numbers,
My Girl Ran Awaey and Yodel-o-de-ay, the
latter being a yodelling song, are recorded
by Billy Weston and his Pioneers on

Homochord H.R.25.
- Plaza records, which are wonderful value
for money at 6d. each, and play as long as
the ten-inch records, have Fergus Kelly,
tenor, singing Rose of Tralee and I’'m Away
. Killarney With You on Plaza P158.

Of Outstanding Note

I Cover the Waterfront, Let’s Call it a Day,
Isw’t it Heavenly 2, and Learn to Croon are
four tunes that are both popular and well
known to most readers, and they are
_included in ‘“ Popular Tunes,” Plaza P154,

played by Alf Bertram and his Band.
On the other side is an accordion band
playing Ok Ella; don’t forget to hear this
record. A companion record to this is
Plaza P155, All the Winners, including
D’ve Found the Right Girl, In the Valley of the
Moon, Hold Me and Don’t Blame Me,
on the other side being Romany Blues, both
played by Alf Bertram and his Band. Other
tunes include Never Too Old and Them Good
Old Times, by the Hill-billys, Plaza P146;
That's What Life is Made Of and Trouble
in Paradise, by Alf Bertram and his Band,
Plaza P141 ; Oh, Johanna and Darling Boy,
by Ben Fields and his Band, Plaza Pl43,
Night and. Day and Give a Cheer, by the
Plaza Dance Band, - Pluza P157, and
The Last Round Up and Wasting the
Everning Away, by Eddie Walters’ Dance
Band, Plaza P156. 2

“For those readers desirous of obtaining

-any of  the above records the price of
Sterno_are 1s.- 6d., Homochord -1s., and
Plaza 6d., all of which are wonderful value

for money.

_tune, which is a quick step, gives us|

TR
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| ALSO SUITABLE
FOR BATTERY
SETS !

. although primar-
ily designed for mains
use, Bulgin Toggle
Switches  represent
the last word for
battery receivers,
Choose from this com-
prehensive range .and
"forget switching
troubles.

List No. Type Price
S. 102 On-Off 1/3
s.103 S.PCO 1/6
S. 104 D. Pole 2/-
S.80 On-Off 1/6
s.81 S.PCO 1/9
S. 87  3-Point 1/9
S: 88 D. Pole 2/6
5.8 D.P.CO. 3/~
s.98 D.PDT 2/3
S.91 Rotary 1/9

SEND FOR 80 PAGE
CATALOGUE AND
MANUAL
Enclose 2d. Postage.
B8 A.F. BULGIN & CO.LTD,
Dept. "N
Abbey Road, Barking, Essex

INVISIBLE
AERIAL

INSIDE AERIAL
- 1HATS AS GOOD
3 AS AN OUTSIDE
8 AERIAL—

AN

AT THE SAME HEIGHT

PRESS IT AND IT
STICKS ANYWHERE

A revolutionary idea in aerials. You just

unroll it and press it up in position around

the room or anywhere you Ii{ie. No danger

whatever from lightning, reduces static

interferenc¢ — increases seclectivity.
Obtainable anywhere.

BRITISH PIX CO., LTD., LONDON, S.E.1

THE BEST AERIAL FOR FLATS
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I’ve stopped Resistor trouble. That
Y is, Eries (which I stand for) have
\ stoppedit. Eries have superseded
“all-old-type resistances.” They are
\ made to stop trouble. They will
never break dewn. Why? My
dear‘Watt-son, they are specially
iwipregnated so-as to withstand
\ overload' or humidity. They
cannot fail. Ask your dealer.
‘Look for the Kits of Eries on
his counter ; just the Resistors
\ vou want—easily selected.
All values—Colour Coded
and Labelled.
| £
PER
1 WATT-
In all values.

RIE

.ILMPREGNATED

RESISTORS

ERIE RESISTORS -are specified “for “the
BRITISH RADIOPHONE

“ MATCHED PERFECTION 77

Write for new Colour Code Chart, FREE!

RADIO RESISTOR CO.

1, Golden Square, Piccadilly, London,: W.1

n:AvazRD
@ ’

: @ /
Acapss©

AT= Yol NTeZ'NTLS

cuts
MAINS
UNITS

Heayberd recently introduced two Mains Units
for Class *'-B."" These Units incorporate the Cossor
Neon-Stabiliser Tube,. 'and are the - only
models capable of absolutely constant voltage
regulation. A.C. EL : 130v. at 5-50 m.a.
.T.] var, 40-100v. HT.2 100y. and H.T.3 130v.
PRICE 97/6. D.C. MODFL: Outputs the
same as A.C. : PRICE 557-.
Stabiliser Tube, 7/6 extra in both caSés.

= e oo s POST COUPON NOW.mmm o

I enclose 3d. in stamps for 36 p. booklét showing

iow' I can build'my ewn Mains Unit or Battery
Charger, and containing full details of Class *“ B ™
Mains Units.

Mr. ... g s veneaernansecoeeddennvanna,
Address L I T T T P

HEAYBERD
& €O,

10, Finsbury-St.,
LONDON, E.C.2.

| dieleetric:reaction condenser

PATENTS & TRADE MARKS

ING’S PATENT AGENCY, LTD., 146b, Qn. Victoria
“ftreet, B.C.4, offer ¢ Advice Handbook* and
Consultations free. 47 years’ references. Write, call,
or  ‘phone (Central 0682). Director, B. T.  King,
C.IM.E,, Reg. Patent Agent, G.B., U.8.A., and Oanada.

J. B, LINACORE
THE illustration below shows the new tuning unit

. which has been developed by Messrs, Jackson
Bros., and which is obtainable for battery or mains-
operated recéivers. There are a number of very
interesting features incorporated in this unit, one of the
most striking being the ingenious tuning scale. This is
of the straight-line, full-vision type, and in place of the
customary pointer a thin strip of celluloid with an
-engraved hair-line moves across the scale and thus
provides veryexact indication of the condenser setting.
As can bgseen in the photograph, the scale ends above
the centfe of the control, and
the mechanism which enables
the indicator to travel right
out to the left is of very inter-
esting design. The ganged
condenser is of the Nugang
type, with trimming adjust-
ments brought out to the top
in a convenient and accessible
position. The double control
knob -which operates on the
_spindle_of this ganged con-
denser "also operates a solid

fitted to the same spindle, the
small portion of the control
knob being used for this, and
the large knob for the main
tuning control. The left-hand
knobissimilarlydivided, _~
the large portion opera-
ting an on-off switch of J 1
the Q.M.B. type, and the { =
small knob
operating on the
wave-change
switch. Thisis
an ebonite Tod
extending for
the wholelength
of the unit and engaging with a number of spring
fingers connected to the various cireuit tappings, and
provides a very firm and certain contact at each
position, Owing to the manner in which these fingers
are bent a slight rubbing movement is imparted to the
contact points, and there should thus be no trouble
from dirty or corroded contacts, The actual coils are
of the iron-core type, of small diameter, and giving
very efficient tuning throughout the range. The
provision of pick-up terminals shows that the entire
arrangement has been very well thought out, and it
receives our entire approval, The price is 69s, 6d.
complete,

NEW G.E.C. BATTERY PENTODE
WE are informed by the General Electric Company
that the new battery pentode, V.P.21, is now
available. This is the first high-frequency pentode to
be placed on the market for the home-constructor, and
is of especial interest in that it is of the variable-mu
type, requiring a 9-volt biasing battery only for a full
range of control. The main advantage of this type of
valve is that much lower'anode voltages may be
employed than with the standard S.G. valves, with
no risk of distortion, and by utilizing one of these
valves an admirable automatic volume-controlled
receiver may be constructed to operate from a standard
100-volt H.T.-battery with increased amplification and
greater range. The standard 7-pin base is fitted,
and the metallized coating is joined to one of the pins
for earthing purposes. The price is 15s. 6d.

THE WESTRIC CHARGER
ALTHOUGH intended for the car user, this ingenious
charger will find rany applications with the
wireless enthusiast. It is a simple accumulator
charger designed to plug into the electric-light mains
and to give sufficient output to put the standard-car
battery in good condition., One model provides
an output of six volts at 2 amps, and the other is
designed for twelve-volt acecumulators charging at
1 amp. A special charging socket is supplied with the
device, and thisis fitted to the dashboard of the car, the
charger being provided with a plug which fits into this
socket. - Thus, when it is desired to charge the acecu-
mulator, ‘the charger is connected. to the mains
and the plug inserted into the socket on the dash.
‘There are still a number of listeners who use a six-volt

accumulator for operating their receivers, and experi-

The J. B. Linacore Tuning Unil.

STAFF,

menters and others who require a current of the order
givep by either of these models will no doubt find themn
of use. The price is 75s. for either the six or the
twelve-volt model.

NEW DUBILIER ELECTROLYTIC CONDENSER
NEW type of electrolytic condenser is announced
by the Dubilier Company, a cardboard container
being used in place of the standard alumininm case.
‘Wire ends, suitably identified, are employed for con-
nection purposes, and the ends of the container are
sealed with hard wax. Yhere it is not found necessary
" to fix the condenser to the
chassis, this condenser represents
a saving over the older type, and
may be suspended in the wiring
by means of the leads or firmly
- attached to a flxed
condenser with which
it will normally be
used in conjunction.
The smoothing of this
type of condenser is
much better than with
the usual type of
paper condenser, and,
furthermore, a much
larger: capacity ma)
be used with a saving
s in space, The
10 mid. 100
volt test conden-
ser costs 3s. In
addition to this
particular speci-
men, there iz a
large number of
other values
obtainable with
various voltage
ratings, and the
o a rices range
from 2s, Details of these will be found ip the exhaus-
tive Dubilier Catalogu®. obtainable post free from the
makers_at Ducon Works, Victoria Road, North

Acton, W.3.

VARLEY COMPENSATING R.C. COUPLER
THE' modern receiver is-usually fairly sharply tuned,
and the result is quite naturally a reduction of
the higher frequencies, Where extreme selectivity is
desired, or wherc for some other-reason the circuits
have been-designed to give a top-note cut-off, it may be
found desirable to arrange some form of L.F, coupling
which will give some compensation and enable brilliant
reproduttion to be obtained. - The new Varley R.C.

The new Varley Compensating R.C. Coupler.

Unit is designed on the lines of a standard resistance
capacity coupling unit, with the addition of a special
resonant cirenit to provide a rising characteristic. The
usual type of anode resistance is fitted, together with
a coupling condenser and grid leak, but the latter
is shunted by a fixed condenser, whilst an iron-core
choke is inserted betsween the coupling condenser and
the grid connection for the succeeding valve. The
complete apparatus is housed in & bakelite case similar
to the well-known Nicore transformers. The unit was
tested in a standard receiver, which was adjusted to
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provide a noticeable cut-off, and when compared with
a standard R.C. unit the reproduction was! very
noticeably improved. In a standard receiver it was
found possible to use a simple tone-control device
zeross the speaker, and thus make full use of reaction
ondistant stations whilst preserving full brilliancy, and
wh n the local statian was received the tone countrol
enabled the extra high-note response to be suitably

modified. The device is most uscful snd works very

wellindeed, The price is 11s. 6d.

FURTHER TUNGSRAM VALVES
A SPECIALIZED range of high efliciency A.C. mains
type valve has been designed by Tungsram with
the particular purpose of what might be ealled *'re-
vitalizing ** the performance of old-mains sets. These
are known as Tungsram Symphonie valves. The idea
Lehind the design is, in sitnple terms, to associate
volume and quality in their correct proportions, per-
mitting side-by-side team-work instead of a com-
promise, A remarkabic degree of extra volume is thus
achieved with a corresponding brilliance of tone. The
range compromises $ymphonic straight or variable-mu
screen-vrid, Symphonic straight or variable-mu high-
frequency pentodes, Symphonic indirectly-heated
muiti-grid output valves, and Symplionie detectors.
For battery users there is & new high-efficicney valve,
type SV.220—a variable-mu, high slope screen-grid
valve of exceptionally high sensitivity. It gives a
remarkable high-frequency amplifieation. The 8.220
corresponds to the above, but is a straight slope type.
inFor moderate power output with extraordinary low
<eonsumption (ideal in these days of lean purses) there
tds the PP.220—a mmulti-grid valve. There is also a
fine Class B valve—in Tungsramn's new chatterproof,
sdome-shaped structure. Two new completely non-
samicrophonic midget valves are the HR.210 high
idmpedance and the LD.210 low impedance—for either
detector or high and low-frequency amplification
_xespectively. Tungsram are also making a speciality
;'of Universal A.C./D.C. valves, and also valves of Ameri-
i-can type for the many American -sets in this
country that will not operate on English valves..
~NEW BAKER SPEAKERS .
THE two speakersillustrated beloware from Baker's
Seihurst Radio and, as may be gathered irom the
size of the switch fitted to one of these, they are of

“-‘1-_

extremely smalldimensions. The lower model is fitted
with a tone-control switel and is, in other respects,
similar to the upper model. * We hope to have an
opportunity of testing one of these models and giving
a test report at an early date. )

5 0 TESTED

WIRELESS CIRCUITS
Edited by F. J, CAMM (E4itor of “'Practical Wireless.”)
This bhandbook contains every modern

" circuit, complete with instructions for

assembling, component values, and notes
: on operation. Whatever the circuit you

require, it is in this book.

Obtainahble at ali Booksellers, or by post 2/9
from Geo. Newnes. Ltd., southamp-
ton Street, Strand, London, W.C.2.

with the

OISY mains, motors, gencrators

and other electrical apparatus need
no longer spoil your reception. In
nine cases out of ten interference of
this type can be reduced to a reason-
able minimum by fitting a T.C.C.
Anti-Interference Unit at the house
side of your main switch. In other
cases it can be entirely suppressed.

Bad cases of interference from electri-
cal apparatus may need individual
attention and suppression at source,
but whenever the remedy is “two
condensers across the mains and
centre point earthed’ this unit pro-
vides an efficient and bhandy solution.

* NOTE ; —* Atmospherics® are not
mains noises.

SUPPRESSED

T.C.C.

CONDENSER

ANTI-INTERFERENCE UNIT
PRICE

COMPLETE 0, 6

THE TELEGRAPH CONDENSER CO.LTD.
WALES FARM RD:, N: ACTON, W.3,

Q 0
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Scientific combination
of highly conductive
ferrousand nonderrous

is @@ﬁmisiy &
EST AERIAL?

The resistance offered by SUPERIAL to incoming signals
Z is negligible because of the unique surface of skin of each
il strand. All-copper aerials, particularly those covered
with cotton, after exposure to the air, become corroded ‘and definitely
have a very large resistance to the incoming waves of energy, which
should not be confused with the ordinary electric current. Laboratory
tests definitely prove this.  Other aerials are being offered as a substi-
tute for SUPERIAL. Do not be misled by extravagant claims and so
suffer disappointment.  SUPERIAL is the best aerial obtainable at any

), Thick \,
§ vulcanized \
[ rubber insulation, §
i a real protection. §
\ against’
N\, corrosion.

Complete
protection 1
is ensured with
Flax braiding,

heavily waxed |

& an
\, compounded. ¢

price and every coil is sold under a full guarantee of satisfaction.

FREE
| LIGHTNING

€ Ria
INSURANCE 100ft. 3/6 : 756t. 2/6 : 50ft. 1/9 : 25, 1/
FOR 2 YEARS From Dealers everywhere.

MAKE YOUR SET SUPER-SELECTIVE

VARIAL is a marvellous invention which will give aerials every desired i ?

degree of selectivity, cutting out interference from other stations.
EACH.

Can be used with any set on any aerial. Fixed in a few moments and
requires no alterations. ,

Can be supplied already attached to a
coil of SUPERIAL-—the only self-

contained variable aerial.

100ft.  75f.  50ft.
4’6 36 2'9
In this form it is the world's most -

selective aerial. ) .

ELECTRON INSUL .
INDOOR O©OR INVISIBLE AERIALS

Don't mess up your walls with sticky adhesive so-called invisible aerials. Fix one Iittle
ELECTRON -INSULATOR PIN on each corner of the room and run a proper wire aerial

(SUPERIAL) * through them. The only efficient indoor or invisible aerial properly
insulated and kept away from the walls, Three colours, OAK, MAHOCANY,
BLACK, in boxes of six for 6d.

PER

All the above can be obtained from any wireless shop or direct from :

T%e NEW LONDON ELECTRON WORKS Ltd,

6, EAST HAM LONDON.E.6

You I CAN RUN ¥ YOUR AERIAL
THE | PICTURE RAIL | OR ©M THE | WALL

PROMPT

EASY TERMS [ROMET .
Any Amplion, Blue Spot, Baker, Celestion,
Epoch, R. & A. Rola, Sonochorde, Grampian,
Igranic, Lamplugh, Magnavox, Ormond, W.B.
or Ferranti Moving Coil Speaker Supplied,

Send S[- only

and pay the balance by monthly instalments. No

FIT THIS
ELECTRIC
CLOCK

70 YOUR SET!
NO MAINS NEEDED !

- KEEPS CORRECT TIME!
NO WINDING !
Works off small battery lasting 12 months, or can
be plugged into G.B. battery without affecting recep-

QNDB FOR SETTING HanDs 7,
U-SHAPED BAR

references. Yntirely private and confidential, tion, _Uses practically’ mo current. Fits into hole
2 i 3kin, dia. in any panel up to &in. thick, Easy to
KITS, pARTS, - SETS,’ ELECTRIC fix—no screws ° required. Only

gin, from front of panel to back
of cage, . Jwiss movement, Hands |
set from front. Nickel - plated

CLOCKS ON EASY TERMS,

Wrlte for Catalogue and state requirements.

i bezel. Useful addition to any
TURNADGE AND PARTNERS,LTD, set, : 3 ;
Ludgate HOuse,'Fleet St., London, EaC.4- g:gfnszlf E I%Eg‘pco'i&;;%: OMPLE]’E WITH BATTERY
! Telephone: Central 1903. Ha mith, W.6. RN AN
B Tolephone : Hiverside 6392. POSTAGE S0

IMPROVING SUPERHETERODYNE
PERFORMANCE

(Continued from page 658)

designers prefer to use a separate oscillator
condenser, sacrificing a little of the ecase
of control in the cause of efficiency.

_ There remains one further type of oscil-
lator control to be considered, namely
the use of one section of an ordinary
ganged condenser, using padding condensers
on both wavebands in order to give the
correct characteristic. This is seldom done
except where the receiver is largely con-
structed from parts already on hand.
The procedure is ‘generally similar, the
tuning coil trimmers being adjusted for
maximum response at a low wavelength,
and the ““ padding ” condenser (instead of
the oscillator trimmer), being set at the
higher point, rocking the ganged condenser
a few degrees as each alteration is made in
the capacity of the padding condenser,
until the point for maximum response has
been found. The tuning trimmers may now
be reset if necessary, and then the settings
should be checked. A few extra minuteg
spent here will often make a considerable
difference in the performance of the set.

On the Long Waves

On the long-wave band, the adjustments
are, as a rule, carried out by means of a
trimming condenser in parallel with the

| long-wave portion of the tuning coil, and

this should be _adjusted for maximum
response.

In making all these adjustments it is
preferable to tune the receiver to a weak
station, or to use the volume control to
reduce the station to a low sound level
so that alterations in volume are more
easily detected.

Economy in Anode Current -

There is one final point in the use of a
set employing several screen-grid valves
which is of importance, and that is the
fact that such a valve will take only a
fraction of the anode current, but without
anything like the same decrease in amplifica-
tioni, This featuré is of most importance
to battery users, or those who have
eliminators which are working at their
maximum output. If the H.F. and I.F.
valves, or any of them, are not of the
variable-mu type, it will be advisable to
arrange for the screen voltage to be low
(say 40 volts instead of 70). It can always
be raised on the rare occasions where the
set is worked at absolutely its maximum
sensitivity. It is quite possible to operate
a six-valve battery superhet at 11 or 12
milliamps, and obtain a good volume out-
put.

A Fine Christmas Present.

THE WIRELESS CONSTRUCTOR’S
ENCYCLOPZEDIA

(2nd Edition)

By F. J. CAMM
(Editor of * Practical Wireless”)

THIS invaluable encyclopedia is written in plain

language by one of the most accomplished

designers and writers on wireless construction. The

whole subject is fully covered, and the volume is

remarkable for the number of practical illus-
trations it contains,

No matter in what branch of radio vou
are interested; you will find everything

adequately dealt with here.

5/-

bbiainab[e at all Booksellers, or by post
5(4 from_ Geo. Newnes, Ltd., 811, “South-
ampton Street, Strand, London, W.C,2,
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TICAL LETTERS FROM
PRACT’I%EADEQ Ef .

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
for publication.)

<¢ Still Coming Along in Leaps and Bounds.”

Str,—1I thank you for the book ‘ Not so
Quiet . . .° awarded me in connection
with Problem 58. I have just finished
reading this, and I think it is a fine book.
PracTIcAL WIRELESS is still .coming along
in leaps and bounds, and for any other
wireless paper to try and beat, or even
equal it, seems to me to be a sheer waste
of. their time.—A. Coox (Manchester).. .

§'S. *“ Jacob Ruppert’> Call Sign: A
5 Correetion.

¢ Sr,—With reference to paragraph en-
titled “ Radio in the Polar Regions”
funder section “Round the World of
Wireless, November 18 issue, page 459),
I would inform you that the call sign of
the S.8. Jacob Ruppert (Byrd’s Antarctic
Expedition IT) is KTJ Y andnot KJJY
as  stated.—F. PosTLETEWAITE (Good-
‘mayes).

/A" Radio Enthusiast’s Appreciation.
""Smr,—I nearly wrote *Thé Editor,
Britain’s Leading Wireless Weekly,” not
doubting it_would find you. I have been
Leéen on radio since I can remember. That
was the time when. we talked half a mile
with a Ford ignition coil and carborundum
crystals and got quite a kick out of it.
Being also in the radio trade and having
10 be on the spot with every new phase
and gadget, I find PracTicAL: WIRELESS
equal to every emergency. Having held
important positions in radio, I know what
a keen amateur wants. However, continue
the good work. I for one have cancelled
all'the other weeklies for the simple reason
they are not like PracTicAl. WIRELESS,
which I have had from No. I, and it has
stayed the same every week ; Wednesday
is a day to look forward to.

T have one suggestion to make : why stop,
after describing how to make transformers,
chokes, etc. Surely some of your technical
staff can give us some more “ How to
Make » articles.—J. M. Davie (Chingford).

Design for Universal All-Mains Set Wanted.

Sir,—Having' been a reader of your
valuable paper since its first publication, I
must say you do your best to keep up to
date.- What I should like to see, however,
js a good set designed for both A.C. and
D.C. mains. Foreign designers seem to
have got over this difficulty, so I am certain
English designers can. There' must be
thousands of listeners-like myself situated
in a D.C. district ‘that must €ventually
come under the grid system and then have
to change over to A.C. I know com-
mercial sets can be bought incorporating
this idea, but there are still 2 good many
constructors who would like.to build their
own universal all-mains sets.—J, R. REEDS
{Barnes).

Replies. of Broadeast Queries,;

Sir,—With_reference to the portion of
your publication dealing with. Q.R.A’s. of
various stations, I may say that these
Jxeplies prove quite interesting, as they show

1 :

what station has been coming in at a cer-
tain spot. Probably the information
would be of more use to the amateur if
the waveband and date received could be
added where known. I have a Radio
Amateur Call Book Fall 1933, and keep a
small log of 3.5 stations heard here, and am
a member of the R.S.G.B. Group for that
band. The addition of the information
I here suggest would be of particular
interest to stations that are over 900 miles
away, or that are on very low power nearer
than that to the receiver—H. O. Crisp
(Forest Gate).

An Ideal Cireuit?

Sir,—I also have been a reader of
PRACTICAL WIRELESS since No. 1, and am
certainly very interested in its contents.
‘There is a letter in the November  11th
issue from “F. G. P.” (London, N.W.)
which greatly interests me, because I
think he has got hold of an ideal circuit.
There is no doubt whatever that a straight
Det. and 2 L.F. set is not selective enough
these days. “Where I am situated (about
20 miles from Washford Cross) the inter-
ference with both wavelengths is beyond
control, the power also is so great that other
stations are simply drowned out.—F. G.
THORNE (Weston-super-Mare).

CLIX tuust pour

@hristmas may be

Fit Clix for
Perfect Contact

Chassis
Mounting
VALVEHOLDERS

They may be easily mounted on chassis
or raised baseboard. Sturdily built Plate
of highest quality insulating material.
Resilient sookets guarantee fall-sarface
contact with ANY type of valve pin and

(Standard Type)
4-Pin ... 8d.

5-Pin ... 9d. definitely prevent arcing. For easy entry and
r > withdrawal the sockets move laterally and

(Floating Type) algn with valve pins,

7-Pin ... 1/ A

' cLIX “MASTER' PLUG

| Positive METAL to METAL. wiring.
1 Firm grip and full contact with AL
sockets with internal diameters from
4in. to 5/32in. battery socket. urved
|ends for easy insertion. 1
Tice Do o
{ CLIX PANEL TERMINALS
« Type B, with Hexagonal Shoulder for
ieusy mounting
LType A - 2id.

CUT THIS OUT EACH WEEK

DOYOUKNOW?

—THAT an H.F. metal rectifier can be used as !
an i of high-tension current.
—THAT a thermal delay switch is unnecessary .
when using an indirectly - heated rectifying -
valve. 3
—THAT a portion of a tuning coil or frame @
aerial may be employed in the dual capacity of
tuning cotl and reaction coil.

—THAT all by-pass condensers in H.F. circuits
should be of the non-inductive type to ensure
correct working. H
—THAT when choosing a condenser for a
circuit the peak voltage should he considered
and not the actual working voltage. H
—THAT aerial systems consisting of two or
more wires spaced apart are inefficient unless
the spating is greater than three feet.

—THAT an H.F. choke should always be :
included in the anode circuit of a detector vaive, ¢
even aithough a high resistance is used in that
portion of the circuit. g
~—THAT alf metal casing, efc., in a receiver
should be joined to earth, a separate lead being
taken to each part and a common connection
not relied upon when instability is experienced.

W A P S Bh e 801 B0 WL e €

T T T S R e T FT PP g

NOTICE.
The Editor will be pleused to consider articles of a

- practical nature switable for publication in PRACTICAL

WIRELESS. - Suck 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
Rimself responsible for manuscripts. every effort will be
made to return them if @ stamped and addressed envelope
is enclosed. ALl correspondence intended for the Editer
should be addressed : The Editor, PRACTICAYL, WIRELESS,
([J’;:oé é\lewnes, Ltd., 8-11, Southampton Street, Strand,

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our reuders in touch
with the latest developments, we give no warranty thal
apparatus described in our columns is not the subject
of letlers patent.

“ We're Fluxite and Bolder—
the reliable pair ;

Por Wireless RECEPTION
we’ve done oux share !
Famous for Soldering— | 80 NOW we're anncunced as
known everywhere ! “THE POPULARPAIR!"
Sec that Fluxite and Solder are always by you
—in the house—-garage—workshop—anywhere

where simple, speedy soldering is needed.

ALL MECHANICS WI/LL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

All Ironmongers scll Fluxite in tins : 4d., 84.,

1s. 4d., and 1s. 8d. Ask to see the FLUXITE
POCKET SOLDERING SET-—complete with
full instructions—7s. 6d. Ask nlso for our
leaflet on HARDENING STEEL with Fluxite.

FLUXITE, LTD.
(Dept. W.P.), ROTHERHITHE, S.E.16.

FOR ALL REPAIRS!
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T—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 cusbomers,

EPOCH SPEAKERS

Monthly Pay-

Deposit, ments.
SUPER DWARF .. .. 23/6 4/4 5 of 4/4
20th Century - - 35/- 4/10 7 of - 4/20
1liin. SUPER o 45/ 4/11 9 of 4/11
B5.P.M, 84/- - 7/8 11 of 7/8
Lissen Skyscraper' 4 .. 112/6 10/- 11 of 10/3
TgLSEN 325 Star Kit 39/6 5/5 7 of 5/5
EXIDE H.T. Accum., )
20v. e s GO/ 6/- 9 of 6/8
BLUE SPOT, 29PM... 32/6 4/5 7 of 4/5
ATLAS -ELIMINATOR,
Ko. CA25 ... .. .. 59/6 5/- 11 of 5/6
B.T.H. Pick-up .. .. 25/« 4/8 5 of 4/8
Parts for any Kit Sct. Any make of Speaker.

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

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

‘Phone: Museum 1414,

[ A

-

The »

« Modern Set”

PLIOMus2LT

| RADI0 CABINETS

Send for 16 page Catalogue of Modern
Designs post free. From 10/~ each.

STENIBAC LTD.,

303, ESSEX ROAD, LONDON, N.I.
"PHONE : OLISSOLD 8056

Serp to FOYL
"FOR BOCKS!

New and second-hand books on Wireless and all other
subjects. Over two million volumes in stock. Catalogues
free on mentioning your jnterests.
119-125, CHARING CROSS RD., LONDON, W.C.2,
Telephone : Gerrard 5860 (7 lines).

MIDGET

WANDER PLUG
THE PATENT SIDE SPRING
D  STRONGLY GRIPSANY SIZE

BATTERY ~ 12 TITLES
THE GRIPSO COY.
28VICTORIA ST.LONDON, $W.L
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Club Reports should not exceed 200 words in length
and -should Ve received .First Post each. Monday
morning for publicalion in the following weel’s issue.

THE ANGLO-AMERICAN RADIO AND TELEVISION
SOCIETY

.Arrangements have been made-to demonstrate
television apparatus at future meetings of this Society,
and lectures, soclal functions, ete,, will shortly be
organized. Xull particulars from Leslie W, Orton,
11, Hawthorn Drive, Willowbank, Uxbridge.

A branch of the above Society has recently been
formed in Manchester and is open to receive new
members. Membership is free and should be an
inducement to the many short-wave amateurs in the
district. The Society deals with most branches of
radio work, including Short Wave, Ultra Short
Wave, and Television.  During the next fortnight we
shall have secured a Jocal hall or club room where
we can hold our demonstrations and lectures, etc.
Will interested amateurs please write for particulars
(enclosing a stamp for reply), to Henry B. Shields, 39,
Hardman Lane, Failsworth, Lancs. :

The High Wycombe branch of the A.-A, R. & T. S.
held its first meeting recently. Particulars from the
organizing secretary, ‘‘Carriers Arms,” Wycombe
Road, Marlow, Bueks. . ‘

INTERNATIONAL SHORT-WAVE GLUB, LONDON

The meeting of the London Chapter held at the
R.A.C.S. Hall, Wandsworth Road, S.W.8, on Friday,
17th November, provided a very interesting evening
for the short-wave listener. Mr. A. E. Bear opened
the meecting by a talk on the thrills and fascination of
short-wave listening, He said he looked forward to
the day when the ordinary listener would take interest
in short-wave reception. This was followed by a
short-wave demonstration by Mr. F. R. Hornby.
Among the receivers demonstrated were a Philco 163,
which is an 11 valve allwave receiver, and a 8 valve
short-wave converter. World-wide, reception was
obtained and it was agreed that these were ‘exception-
ally fine receivers, A recital of records of short-wave
reception overseas then followed, and members heard
how the. British Empire Station at Daventry was
received in far distant lands. We have several ladies
among our members, and we invite any ladies who
are interested in short-wave reception to attend our
meetings.—A. E. Bear, Secretary, 10, St. Mary’s
Place, Rotherhithe, London, S.E.16,

SMETHWICK WIRELESS SOCIETY

At a recent meeting of this Society, Mr. Shaw, of
the Marconiphone Co., Ltd., gave a lecbure on ** Multi-
electrode Valves.” 1In tracing the development -of
the new valves, the [ecturer pointed out that in every
case there was a definite purpose behind the addition
of each new electrode. He dealt briefly with the S.G.
valve and L.F. pentode, and went on fo consider the
H.F, pentode, the pentagrid, and ‘“Class B * valves.
Coming to the double diode-triode, Mr. Shaw described
the construction of the valve and gave the fundamental
circuits (with explanations) for simple A.V.C., delayed
A.V.C, amplified A.V.C., and ‘‘Squelch Control.”’—
Hon. Sec., Mr. E. Fisher, 33, Freeth St., Oldbury,
nr. Birmingham.

THE SOUTHALL RADIO SOCIETY

A lecture, entitled ‘‘Mains Transformer Design,”’
was given by Mr. Swan, at the meeting of the above
Society held last week, He explained the various
factors which have to be taken into account in order
to avoid hysterisis and eddy-current loss, and also the
various methods adopted to prevent excessive tem-
perature rise and to obtain good voltage regulation
under load.—Hon, Sec., Mr, A. J, Stephens, 98, Pole
Hill Road, Hillingdon,

THE CATFORD RADIO AND TELEVISION SOCIETY

The first of the practical evenings arranged by this
Society for the winter session was held at 257, Bromley
Road, on Wednesday, November 15th. As the
chairman, Mr. H. S, Ryland, pointed out, all practical
work must be based on rmeasurement, and he pro-
ceeded to describe a simple and inexpensive form of
universal meter which could be used with a reasonahle
degree of accuracy for all the work likely to be
encountered by the members in the course of their
experiments.. Starting with one milliammeter as a

shunts and multipliers it was possible to carry out
measurements over a wide field with a degree of
accuracy comparable with that of an expensive multi-
range instrument. Mr. Ryland did not neglect the
problems connected with the measurements of A.C.
current, for not only did he show how this could be
done, he also gave away small metal-oxide rectifiers
suitable for the conversion of a D.C. meter for this
purpose. As, on this occasion, it will be the object of
these practical evenings to assist the ordinary amateur
' to understand the construction and operation of his
receiver, members and non-members alike are welcome
to come along with their own particular problems to
any of the Society’s meetings, Particulars of the
Society’s future programme may be had on applica-

tion to the Hon. Secretary, at 38, Como Road, London,
8.E.23 ’

© 5 Watt ditto, 20,000 Ohms, 20,000 Chms,

basis, it was shown that by means of the appropriate

N AL AAL LS AL ALl 04 o ]

'EASY TERMS!

>
Yfor all BLUE SPOT PRODUCTS

We specialise in the supply of all the latest Blue€
Spotunits on Easy Terms. Every unit exchanged
- within 7 days, if not entirely satisfactory.

released) including Osram B.21 Valve. Cash ‘brice,
43/8 or'5/- with-order and ® monthly parments of 5/4,

MOVING COIL CHASSIS
5/- with order and 6 monthly pavments of 5/2‘
5/~ > ; 9 G
5)- > b 5/6
MOVING COIL CABINET SPEAKERS
with order and 9 monthiy payments of 5/-
: ) 6,’3@

New BLUE SPOT CLASS B OUTPUT STAGE (justﬁ}
1
1
1

V'V VvV WVS

5 Y

u .

5/-
63 » » 1 no -

PICK-UP MODEL 33
6/~ with order and 6 meonthly payments of 5/8,

All above carriage paid. To avoid delay, will customers };im]lyg
send first payment with order 2 4

7 4

PHONE
_NATIONAL 197

COMPANY

|1.0AT LANE-NOBLE STREET

SURPLUS

RADIO | -
LOOK AT "THE PRICES,
Double smoothing chokes mounted, sound robust job, 120 m.a..
14/28 Henrys each; wusual price, 35/-; our price, 6/6d, each, 9d,
postage ; single. ditto, 4/8d. each.
Resistances. ' wire-wound, finest quality. 5 Watt, 8,000 Ohms and
63,000 Ohms, worth 3/6d. each : 8d. each, postage 3d. P
Potential dividers, wound 2 sections. 5 Watt ; 40,000 and 28,000
Olms; 40,000 and 80,000 Ohms ; 40,000 and 100,000 Ohms ;
30,000 aud;o,ooo Ohms ; at 1/- each. postage 3d.
Chokes, small iron-cored, 2,000 Ohws for output or choke coupling ;
1/6d. each, 3d. postage.
A.C. HT. Eliminators, 220 V to 240 V with 4 tappings. Totat
output 1§0 V at 25 m.a. For use with PV 495. Price with valve,
85/-, Yess valve 27/~
Woearite Mains Transformers. Rectified Output, 300 Volts at 60
M/A, Heaters, 2-0-2 up to 4 Amps. Rectified Filament, 2-0-2
up to 4 Amps, input 200, 220, 240 V. For use with D.W.3 Rectifier,
12/6d. each, postage 6d.
Mains transfotmers for eliminators. Output 250-0-250 at 60 M/A.
4V at 1'Arhp.” State input when ordering. Price 6/6d., postage 9d.
14 mfd, Block Condensers, 750 V DC Test G-4-2-1-1 or 9-5-2.
10 mfd Block Condensers, 750 V DC Test 4-4-1-1-350 V Peak ;
at 4/- each, postage 6d.
W.re-wound potential dividers, 60 Watt wound three sections,
4,500 Ohms, 3,000 Ohms, 2,000 Ohms, 1/8d. each, postage 8d.;
20,000 Ohms, 1/- each,

postage 3d.
Power pack Chassis : wired with Wearite Transformers as above
and T.C.C, 4 mfd Elestrolytic Condenser, etc., 200, 220, 240 V
input, 20/- each, packing 9d.

Resistances, 2 Separate Resistances on 1 Tube, 60 Watt, 2,500
Ohms and 500 Ohms, 1/6d. each, postage 4d. 3 Separate Resis-
tances on 1 Tube, 2,500 Ohms, 1,000 Ohms, 80 Obms ; 1/- each,
postage 3d. 100,000, 200,000 and 300,000 Ohms, 1 Watt Type
Resistances at 4/6d. per dozea, postage 3d.
Leaks, 2 Meg, .1 Meg, .5 Meg Ieaks;

001,
Fixed Condensers, all 3/~ per dozen, post 3d. '

0001, .015 mfd.

Condensers. 1 mid. Condenserz 250 Volt working , 8d, each,
postage 2d. 4 mfd. Condensers, 250 Volt working ; 1/6d. each,
postage 4d.

If you cannot call to inspect these and other wonderful bargains,
write for Free List ** N.” Goods despatehed Cidsh or C.0.D.

) SURPLUS RADIO,

94, HIGH HOLBORN, LONDON, W.C.1.

A PRACTICAL HOME-STUDY COURSE IN
RADIO

leads to a recognised Certificate of Proficiency and
“ADMR.T.IY We guarantee success and give recom-
mendations, Send P.C. for particulars and Free Specimen
lesson,.—Radio Training Institute of Gr. Brit..
85, New Oxford Street, London, W.C.1.

S

1, i

)

¥ -
-
e

48 sup ba 0. B8

LEy POLISHED
—l 65/- GABliNET FOR 35/
No Middle Profits !

Famous maker offers finest Radio !
‘Furniture. As suppliedto B.B.C,, a @ ¢

N\

o

quality -and valie ‘impossible to
better. Beautifully band polished |

UARANTEED Piano-Tone
acoustically.

DIRECT—on FREE TRIAL
or 10/ monthly.)
LIST FREE ! From makers).

=
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Cabinet (P.R.) Works, Albion Road,
Bexloyheath, near London.
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SPECIAL NOTE.
We wish to-draw the reader’s attention to the i
fact that the Queries S8ervice is intended only
for the solution of problems or difficulties

arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
‘Weregret that we cannot,for obviousreasons—

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

(2) Suggest alterations or modifications a
receivers described in our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone. i

Please note als6 that all sketches and drawings
which are sent to us should bear the name

ra—r
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THE LUXUS A.C. SUPERHET. =X

‘“1 am constructing the Luxus receiver, but am in
doubt regarding the values of certain resistances. 1 see
on the wiring diagram on page 203 that there are two
25,000 ohm resistances used, and two of the resistances

on the under surface of the chassis are very indistinct in |

my copy of “‘ Practical Wireless.’”" 1 have lett over one
25,000 ohms resistance, one 250,000 ohms, one 1,000
ohms, and one 100,000 ohms, and | should like to know
exactly where these go.”—T. B. C.. (Hampstead, N.W.).
_1f you obtain the full size Blue Print.you will find
that the resistances are quite clearly indicated. You
have, however, apparently wired the recciver from the
small diagram reproduced in the pages of PRACTICAL
WIRELESS, and, therefore, we give you the positions for
the four resistances which you are unable to locate.
The resistance on the top of the chassis which is joined
to the arm of the potemtiometer and .passes through
hole No. 14 is 250,000 ohms. The resistance of
100,000 ohms ‘joins the two ;0001 condensérs on the
underside of the chassis, and the remaining resistance
(1,000 ohms) is situated between the 25 mfd. elec-
trolytic and the .01 mid. fixed condensers, close to
hole No. 10.

VOLUME CONTROL

‘“1 should like to make up a set using for a volume |

control a variable anode resistance. Thus, the circuit
would consist of a detector valve, R.C. coupled to the
next valve, and the coupling condenser joined to the
arm of the anode resistance which takes the form ot a
variable potentiometer. Do you approve of this, or is
there any better method ? ""'—A. H. (Boston).

The cireuit arrangement is quite in order, and was,
in fact, used in the Sixty-S8hilling Three recently
published. The only point to watch is the choice of
the actual resistance. It will be appreciated that the
anode current is passing through the resistance and,
thercfore, it must, in the first place, be capable of
passing that current. Secondly, the movement of the
armmust besoarranged thatit passesgradually, without
any sudden changes, from one portion of the winding
to auother. 8Some variable resistances of this type
arcarranged with a fairlylarge winding of fine wire and
tapping points are made to heavier gange wire or to
separate comtact points. Thus the arm progresses in
a series of sudden jumps, and this results in .a very

. ‘noisy operation as the condenser charges and discharges

. 'with every change.

You must;, therefore, ensure that

. & smooth’ variation.is made by the component. - Thé

TECHNICAL STAFF SOLVE

LET OUR

YOUR PROBLEMS

=

N

If . a postal reply is

) desired, a stamped ad-
dressed ernvelope mast
be enclosed. Every
query and drawing
which is sent must bear -
the name and address of the sender. Send-
your queries to the Editor, PRACTICAL
WIRELESS. Geo. Newnes, Lid., 8-11,
Southampton St., Strand, London, W.C.2.
alternative is to use a variable grid leak with the grid
joined to the armn, and here po current-carrying
capacity has to be taken into account. We.prefer the
former method.

Q.M.B. OR PUSH-PULL SWITCH ?

‘“ In the set | have got the switch has become faulty,
and when I go to switch on sometimes it works and
sometimes it does not. The knob sticks through a
smak opening and this has to be pushed down to switch
-on and up to switch off. Can you tell me what type of
switch it is, and if an ordinary sixpenny on-and-off
switch will do ? ""—O0. T. (Whetstone),

As the switch operates by an up and down move-
ment, it is alinost certain that it is of the Q. M.B. type,
and this is essential, of course, if the receiver is mains-
operated—a point you do not mention. Without
further notes concerning the type of receiver, we cannot
say whether it is a single on-off switch or whether other
components are disconnected by the same movement,

DATA SHEET No. 64.
Cut this out each week and paste it in
a notebook .
TELEVISION DISC DATA FOR PRESENT.
TRANSMISSIONS.
Diameter | Radius for | ‘Size of | Picturs Revolu-
of Disc, | First Hole Hole, Width, . { tions per
Inches, Inches, Inches, Inches. inute

26 120 odb8 | 10751 750

25 115 0343 1.0303 750

23 110 0328 19855 750

23 10.5 0313 9407 750

21 10.0 0299 8959 750

20 9,5 0284 8511 250

19 9.0 0269 8083 759

18 8.5 0254 27615 - 750

17 80 0238 7187 750

16 75 0224 6719 750
The abpve details are for thirty-line scanning, and the .}
dimensions for hole sizes are worked to tho nearest decimal
point, ~To obfain actual figures the measurement in the
second column should be multiplied by .08959 and the ;
result divided by thirty. H

but we would certainly not advise you to replace it
with a cheap push-pull switch, ‘unless you ecan be
absolutely certain that thereis no great current passed.
It is a safe rule to use only the Q.M.B. type of switch
for operating all-mainsreceivers, and even for switehing
on and off the ordinary battery valves it will be found
extremely efficient. '

A.V.C. AND THE BATTERY SET

‘“1 was very interested in the circuit of your recent
A.C. Superhet, and would like very much to make up
one on these lines, but using battery valves. Would
it be sufficient to wire up the circuit with 4-pin holders
and use the same types of battery valves, or would the
circuit need re-designing ? "—E. W, G. (Cardiff).

At the present moment valves of the same type as
' were used in the Luxus are not obtainable for battery
operation, although they will not be long before they
appear on the market. You could not, we are afraid,
simply alter the circuit by changing valves, as several
resistances used ’in that circuit were designed to
operate only with the valves of certain characteristics,
and those which apply to the battery valves in question

are quite dissimilar. We are, however, experimenting

\ JUERIES

thMWk%%wkuLﬂQﬁ

H =0,
i The coupon on this i
page must be attached }i

to every query.  }

and |
UIRIE

with a receiver on these lines, and as soon as the design
is completed it will be published in our pages.

TELEVISION AND SOUND

‘“1 would like to raise a point which occurs o ‘me
in regard to mogdern television systems. At present
the sound is_transmitted from one station and the
vision from another, which means that two receivers
are necessary, tuned to each station. Is it not possible
to transmit the sound and vision together. fiom one
station and receive them on one set, separating; them
out at the detector or output end of the receiver and
thus give more economical results? 1 think the
speech could be given on one side-band and the * vision ’
on the other, and the circuits made sufficiently sclective
to tune each half separately. 1 may be wrong, of
course.”’—Y, A. (Blackpovl).
" Many schemes have been’tried for the adoption of
an arrangement on the lines you suggest, but there are
many difficulties in the way of its correct application.
Whilst one side-band can be removed from-a trans-
1nission,’and replaced at the recciving end, the quality

" would not.be of a sufticiently high standard to warrant
- the broadcasting of musical items.

Speech is certainly
.intelligiblé by this means, but really only because it
consists of words which are readily recognizable, no
‘matter what distortion accompanies it: Alternatively,
the pieturc which could be transmitted on one side-
band would be Very lacking in detdil (with the present
methods of transmission), and we are afraid, fherefore,
that your scheme is not technically .sound. One
-American system -has been tried with very great
success (with- silhouette pictures) where vision and
sound' was combined and transmitted from one aerial
at different frequencies, but it has not ‘yet bccome
practicablé beyond the Iaboratory-stage.

TELEVISION DISC DATA :

‘* After Toflowing many of your television notes 1 am
seized with a desire to make up a receiver, but have nct
got a motor which will be powerful enough to drive a
disc as large as you suggest. Is there any reason why
| cannot use a disc of, say, 6 or 7in. in diameter, with
cerresponding alteration in the spacing of the hofes ?
Any suggestions regarding the disc would’ be appre-
ciated.”’—A, T. Y. (Hendon, N.W.),

The picture ratio must be maintained, no matter
what size the disc. In England thisis 3 to 7, and this
ratio must be maintained by making the size of the
holes such that the spiral occupies a width which will
permit of thirty-line scanning with the holes accurately
aligning, This means that fora disc having a diameter
of 8in. and allowing a small margin from the edge of fhe
disc for the first hole, the thirty holes would have to be
cut in a total distance of less than three-quarters of an
inch, and they would, therefore, have to be lessthan
one-forticth of an inch in diawmecter,” The total light
space will therefore be so small that the picture will be
very poorly lighted, and we do not think you would
gain anything from your proposed economy. The
standard disc of 10in. permits of holes having a diameter
_of .02 of an inch and a picture width of .85in., thus
providing not only more illumination, but a more
‘reasonable sizc of picture, We would advise you,
therefore, to obtain a bLetter motor and use this size
of disc.

FREE ADVICE BUREAU

COUPON

This coupon is avaitable until Dee. 16th, 1983,
and must be attached to all letters, containing §
queries. a
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1934

ADAPTAGRA

BRITAIN’S FINEST WALNUT RADIOGRAM CABINET

MODEL “ A.” As described,

MODEL '‘B.” Standard 1934 Adaptagram with Doublo

YOURS FOR

DOWN

$/3

Direct from Factory to you. NO MIDDLEMAN’S
PROFITS. Built by master  craftsmen -of
London’s Piano Trade. Real inlaid walnut,

' mortised, tenoned, lrand French polished. ' With

m'ptor!;dai-d, ready for Set. Room for Speaker and
Bitteries, * Plain front or vignetted for panels—
14”x77,16” x 77,18 x 8”. Baffle Board 3/6 extra,
38° high, 22° wide, 15i" deep. . .
. Bydaker Compartment, 177 x 19* x 14",

SEND .FOR,‘1934;gi§INET CATALOGUE,

ready drilled or vignetted to
your specification, ~ Base-
board depth 14", = Cash
or C.O.D. Qak or M*hogany

no extra.

(Carriage and ¢
packing 2/6 i .
extra,

Or 12monthly payments of
8/3. Baffle board 3/6extra.

8pring Motor, 12" Plush-Covered Turntable, Automatic
Stop, B.R.G. Tone-arm with Pick-up, and Volume
Control Complete—Automatic needle cup, 6 GNS.
Cash or C.0.D. Carriage Paid 2 ot
or 12 monthly payments of 12/~. Carriage Paid.
MODEL ““C,” Standard 1934 Adaptagram Cabinet—
Collaro Induction Electrie Motor with Tone-arm, Pick-up.
Volume and Control’ in one Unit, 12" Plush-covered
Turntable, Automatic stop—Automatic Needte Cup,
Cgi-ah cr C.0.D. Carriage Paid, A.C. Mains GNS.
on ]y 35 o . o
i-or 12 monthly paymen’s of 13/9. Carriage Pald.
D.C. Model Prices on-applieation, - - -

PETO-SCOTT, CO. LTD.77, CITY ROAD,LONDON, E.C.1

Y




il AMSCO Triple-gang  0.0005 Condensers,
trimmers, 4/11,

67%
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PRACTICAL WIRELESS
MISCELLANEQOUS

ADVERTISEMENTS

Advertisements aré accepted for these

columns at the rate of 3d. per ward.

Minimum charge 3/-- All advertise-
ments must be prepaid.

REMIER SUPPLY STORES Offer the following Set
Manufacturerers’ Surplus New Goods at a fraction
of thé Original Cost, all goods guaranteed perfect,
carriage paid over 5/-, under 5/- postage 6d. extra
(Ireland, carriage forward).
.]ELIMINATOR, Kits, including transformer, choke,
Westinghouse metal rectifier, T.C.C. condensers
resistances:and diagram, 120v. 20 m.a. 20/-; trickle
charger 8/- extra; 150v, 30 milliamps, with 4v. 2-4

amps.. C.T,, -L.T, 25/-4 trickle charger, 6/6 extra; .

250v. 60 milliamps. with 4v. 8-5 amps. C.T., L.T.; 30j-;
3(7)%7 60 milliamps’ with 4v, 3-5 amps. C.T., L.T,,
.0.C. Condensers, 750v. working, 2 mf. 3/6, 4mf,
: 6/-, 4 mf. 450v. working 4/-, 250v. working
Slemf. 1/3, 2mf. 1/9, 4 mf. 2/6; aqueous electrolytic
440v..working, 4 mf. 3/-, 8 mf. 3/6.
LL the following Lines 6d. each or 5/- per dozen ;
5-pin chassis mounting valve holders; shielded
sereen grid or pentode leads 1-watt wire end resistances,
| any value; 0.1 condensers : on-off switches push-pull ;
<01, .05 and 0.5 condensers.
with

.C.C. Eiectrolytic Condensers, 100 volts working
15 mfd.; 1/3.
REMIER Chokes, 40 m.a., 25 hys., 4/-; 65 m.a.,
30 hys., 6/-; 150 m.a., 30 hys., 10/6.
. PYE Chokes .20 hyns., 4/-;
26 output transformers, giving 15 different ratios,

'ARLEY Pick-up, complete with arm and volume
control; 12/6,
‘ BRITISH RADIOPHONE Wire Wound Potentio-

meters, with maing switch incorporated, 10,000 |

" ohms, 50,000 ohms, any value ; 3/6.
OLSTER BRANDES Gramophone Motors, dual
type, can be worked by clockwork or mains,
induction.type 100-250 volts, 27/6 ; complete with all
fittings and turntable.

) SPECIAL Offer.—Microphones by prominent manu-

facturer,” high sensitivity, uniform response,
complete with stand, transformer and battery ;
listed £3/15, our price 18/6.
PREMIER British Made Meters, moving iron, flush
mounting, accurate; 0€-15, 0-50, 0-100, 0-250
milliamps., 0-1, 0-5 amps,, all at 6/-.
RMOND Condensers, 2-gang, semi-shielded ; 2/6.

SPECIAL Offer of Mains Transformers,manufactured
by Philips, input 100-115v. or 200-250v,, output
180-0-180 volts, 40 m.a., 4v. 1a., and 4v. 3a., 4/6;
200-0-200v., 4v. 1a.,4v, 3a., 4/6.

ALL Premier Guaranteed Mains Transformers have
engraved terminal strips with terminal connec-
tions, input 200-250 volts, 40-100 cycles, all windings
paper interleaved.
REMIER H.T.8 Transformers, 250v., 60 m.2a,,
rectified, with 4v. 1-2a and 4v. 8-5a., L.T. (both

C.T.) and screened primary, 15/-; with Westinghouse
rectifier, 25/-,

REMIER H.T.9 Transformer, 300v. 60 m.a.,
rectified, with 4v. 1-2a and 4v. 8-5a, L.T. (both

‘C.T.) and screened primary, 16/-; with Westinghouse
rectifier, 26/-.

PREMIEB H.T.10 Transformer, 200v. 100 m.a.,

rectified, with 4v. 8-5a, L.T. and screened

primary, 15/-; with Westinghouse rectifier, 26/-.

ENTRALAB POTENTIOMETERS, 200 ohms and
400 obhms 1/-, 250,000 ohms,-50,000 ohms and

500,000 ohms 2/6.
ROLA F7 MOVING COILS, 1000 Ohms. PIELD.
20/- : MAGNAVOX 142. 1,000 Obms. FIELD 22/

PLEASE STATE WHETHER POWER OR PEN-
TODE TRANSFORMER REQUIRED. A.C. CON-
VIERSION KIT 10/- extra.

JOLLOWING VALVES USED FOR TEST ONLY.
CALLERS ONLY. MS4B, MS4, DSB, DS,

PT4, S4VB, ALL HALF PRICE.

DOUBLE Spring Motors, made by Garrard, play

4#° five sides of 10in. record, complete with turn-

4able and all fittings; 17/6.

SPECIAL Offer.—Accumulator chargers, input 200-

250 v. A.C., to charge 2- and 4-volt accumulators
at § amp. ;_owing to the high efficiency of the silver
oxide rectifier employed charger may be used during

broadcast ; 9/6 each), ’ E

ELIABLE Canned Coils with cireuit ;

A 8/- per
coil accurately matched ; dual range. :

[PREMIER LT Supply Units, consisting of Premier ‘

transformer an Westinghouse rectifier, inputs
200-250 A.C., output, 8v. } amp. 14/6; 8v. 1 amp.,
17/65 15v.1amp., 19/- ; 6v. 2 amp., 27/6 ; 80v, 1a, 87/6.
IDREMIER Mains Transformer, output 135v. 80 m.a.,
for voltage doubling, 8/6; 4v. 3-4a., c.t. LT,

2/- extra; Westinghouse rectifiers for above, giving |

180v. 30 m.a., 86,

Premier multi-ratio |

Strict Privay Guaranteed

—we deal with you direct
' 4 MICROLODE

- COIL . SPEAK

SEND FOR IT ON 7 DAYS’ TRIAL ;

With Switch-controlled Multi-ratio in«
put _  traosformer,
Send 5/--for 7 Days’
Trial. If approved,
balance in

nonthly paymeénts
of Cash or
. Carriage

W.B.P.M. 6. Send only 2/8, balance in
/

8 monthly payments of 4/3.
Cash.or C.0.D. 32/6.

BLUE SPOT 29

MOVING - COIL'"SPEAKER
SEND FOR IT-ON 7 DAYS’ TRIAL

A very popular P.M, Moving-coll
Speaker for operation from Power or
Pentods,

Send only 2/8 for' 7
days’  trial.  If ap-
roved, balance in €
monthly payments of
5/6.

Cash or C.0.D. Car
riage Paid, £1/12/6,

SENT ON 7 DAYS

Model W.346. 150 volis at

28 m.a. 8.G. and Detector

tappings. .

Send “only 2/6 for 7 days’
trial, | If

avproved,
send fur-
ther - 276,

monthly
payments
of 6/-, 2
Cash or €.0.D. Carriage Paid £4/17/8,

SEND FOR IT ON 7 DAYS
TRIAL *

Gives seven times the volume. Ready
assembled, with Class B Valve and N.T.5.
R Permanent Magnet
Moving-Coil Spesker
Send only 5/~ for 7
days’ trial, If ap-
proved, balance in
11 monthly pay-
ments of 5/6. Cash
or £.0.D. Carriage
Paid. £2/19/6,
CLASS

i B !

SPEAKER
SEND FOR IT ON 7 DAYS' TRIAL /

Grives perfect reproduction. With input
transformer for power or pentode.
Send 2/6 for 7 days’
Trial. If approved,
pay balance in 5
monthly payments
of 4/6. -Cash or
C. 0. D. Carriage
Paid. 2276,

Also  model for
Power or Pentode.
Same Price and
Terms,

56, LUDGATE HILL, LONDON, E.CA
Dear 8irs:
(a) Please send me. . uey.»

(b) T enclose Oash/Deposit q
ADDRESS... ..
Crarsieaepeseeintiieins  PRWLO/I2/88, B

:
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| 2+24-8+2-+141, 1,000 volt test, 7/- cach;

BEMIER Mains Transformers, output 250-0-250
i volts 60 m.a., 4v. 3-5a., 4v. 2-3a. (both c.t.), with
goreened primary, 15/-, o
REMIER Mains Transformers, output 850-0-350
volts,-00 m.a., 4v, 8-5a., 4v. 2-3a. (both c.t.), with
screened primary, 15/-.
REMIER Mains Transformers, output 400-0-400
volts, 100 m.a., 4v. 4-ba., 4v. 2-3a., with screened
primary s 15/-. .
REMIER Aufo Transformers, 100-110/200-250
volts or vice versa, 60-watt, 7/9; 100-watt, 10/-.
.T.H..Induction Type (A.0. only) Truespeed Electric
Gramophone Motors, 100-250 v.; 30/- complete.
PECIAL Offer of Manufacturers’ Type Trans-
formers, input, 200-2505, output 250-0-250 volts,
60 m.a,, 4v. 1a., 4v. 3a. (both c.t.), 8/6; H.T.8 trans-
former, with 4v. 3-4a. (c.t.), 8/6; with Westinghouse
rectifier, 18/6.
WESTEBN ELECTRIC Condensers, 250v, working
1 mfd., 6d., 2mfd. 1/-; 500v. working, 1 mfd.,

1/-.
T.C.C. Condensers, 250v. working 4x4x1x1x. 5mfd.,
8/6;- 6x4x2x2x2 mfd., 875v. working, 6/11;
H.M.V. 4dxix1x1x1x.5 6/-. 400v. working.
PECLAL Offer of Wire Wound Resistances.—4
watts, any value up to 10,000 ohms., 1/ ; 8 watts,
any . value up to 15,000 ohms, 1/6 ; 15 watts, any value
up to 50,000 ohms, 2/-; 25 watts, any value up to
50,000 ohms. 2/6.
MAGNAVOX P.M. M.C. Speakers, 7-inch cone,
18/6. Please state whether Power or Pentode
Transformer required.
PECIAL OFFER. Valves by World-Famous
Continental Manufacturers. Fully guaranteed.
All Standard Mains Typés; 4v. 1 amp fllament. HL,
L. 8G. 850v. 120 mA Rectifier, §/- cach. SGVM
Pentode Power 6/6 each.
LARGE stock of all types of Radio Cabinets at
7 very low prices for callers. -
W JESTINGHOUSE  Rectifiers, 120v. 15mA., 6/6;
200v, 30 m4, 8/6; 200v. 60. mA, 10/-.
RAMPIAN Moving Coil P.M. Speakers, 9in, Cone,
Handles 4 watts, 18/6.
LEABE = mehtion PRACTICAL
ordering.
REMIER SUPPLY STORES, 20, High Street,
London, . S.W.4. + Macaulay - 2188. Closed 1
o’clock Wednesdays, open_ to 9 o'clock Saturdays.
Nearest Station Clapham North Underground.

SOUTHERN-:RADIO'S. Wireless Bargains,—Set
manufacturers’ guaranteed surplus, )

ARIABLE Condensers.—Lotus 2-gang 0.0005,
complete with dial, knob, escutcheon, 8/6; all
ganged condensers are fully screened, with trimmers
and boxed ; Hydra block condensers, new, 16 ﬁffd"
4 mfd.,

2/6; 2 mifd., 1/9; 1 mid., 1/-.

ADIOPHONE ¥olume Controls and Switch.
50,000 and 10,000 ohms, 8/3 each (list 10/6).
ELLESENS 8 mifd,, Electrolytic Condensers, 3/6
__each, 4 mfd., 3/- each, !
PEAKERS.—Permanent magnet, 28/- (listed
49/6) ; D.C. mains energised, 2,500 to 6,600 ohms,
complete with humbucking coils and transformers,
16/6 (list 39/6) ; G.E.C. Stork speakers, complete in
magnificent cabinet, 19/6 (listed £8/15); Ormond
speakers, complete in cabinets, 10/- (listed 25/-);
Blue Spof, 100 U, 13/6 (list 87/6),
ONSTRUCTORS’ XKits..—Ready Radio Metsor
screen grid 3-valve kit, less valves, 26/- 5 with 8
Mullard valves (P.M,12a, P.M.2D.X., P.M.2a), 49/
(list £5/7/6). -
EADY Radio “‘803”" A XKits, complete with
cabinet, M.C. speaker, less valves, £2/5; with
3 Mullard valves (P.M.1L.F., P.M.2D.X., P.M.2),
£3/5 (list £6/17/6).
EADY Radio Meteor ‘A’ 8-Valve Screen Grid
3 Kit, complete with cabinet, M.C. speaker, less
valves, £8/7/6; with 3 Mullard valves (P.M.124.,
P.M.2D.X. P.M.2,A), £4/10 (list £8/7/6).
EADY RADIO ST.400 Kits, as specified by
Scott Taggart, £2/19/6 each (list £4/17/6);
Mullard Radio for Million 3-valve battery Kkits,
complete with. 8 Mullard valves, £3/3 (list £6/2/6),
all kits brand new in original sealed cartons.
ARCONT 1934 Pick-up No. 19, 26/- (list 82/6);
Ferranti Chokes, C.T., 20 Hys., 50 m.a., 6/9
each (list 35/-); H.M.V, volume controls 1/6 each
(list 12/6). 'We have purchased the completeliquidated
stock of large northern Manufacturer and Factor and
can offer the following special bargains:—Dubilier
4 mfd. eondensers (2+1--1), 1,000 volt, 2/9 each.
4.5 mfd. (2.25-2.25), 1,000 volt., 8/- each, ~Lumophon
D.C. Moving Coil Speakers with terminals, 11/6 each
(list:89/6), - Maing Switches, 8 amp., 250 volt, 8d. each,
7/6 doz. Edison Bell Centre Tapped Inductance Coils,
all values from 20 upwards, 9d. each, 7/6 doz. assorted.
Amplion Loudspeaker Units, 2/3 each (list 12/6).

WIRELESS when

Every article perfectly new.

LL Goods guaranteed New and Perfect and sent
Carriage Paid.

LEASE Note.—~We have opened branches at

271-275, High Rd., Willesden Gréen, N.W.10,

and at 46, Lisle Street, W.C.2, where callersare 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., London,
N.W.1 (near Warren St, Tube), 'Phonc: Musenm
4.

~ RAMOPHONES, Radiograms, 64 page, How
to Make ’m 3d. Motors, Arms, Pick-ups,
Horns, Springs, Repairs.~Regentprac,

Sgeakers, ,
120, Old 8treet, London, £.C.1.




December 9th, 1933

PRACTICAL WIRELESS

CASH your old seb or components with Wigfield,

Best allowances made on  your
wireless goods in exchange for anvthmg“ne\v or second-
hand. Large stocks of secondhand goods, sets, valves;
c¢te. State requirements, All makes of “pew sets,
kits and parts supplied.—Wigficld.

Two-valve all-electric sets, detector pentode, own
prake, selective, powerful, beautiful consolette cabinet,
oak, or walnut finish, lllummated dial, cten twpl\e
months guarantee, £4 10s. Prompt (lehvers, satis-
faction guaranteed —R. Wigficld, Furlong Road,
Goldthorpe, Yorks.

IRMINGHAM RADIOMART Radiophone, 27/6;

straight 3-gangs, dust cover and trimmers, 12/6.
ADIOMART.—Utility, 25/—~; 2-gangs. with con-
centric knob trimming wavelength disc dial, 7/6.
) ADTOMART TCC electrolytic bias condensers,
boxed. 50 mfd. 12v. or 6mf, 50v., 73d.
ADIOMART milliammeters, all readings above
20 ma., 5/9. Super 3” model, /9.
ADIOMART TCC. 4 x 4mf. 375v. wkg., 3/9; 23 x
] 2}mf, 500v. working, 2/9. 4x 4xImf. 500V,
test, 3/8.
ADIOMART 440v.electrolytics TCC. 8mf. aqueous
3/11. Hellesen, do., 3/3. Hellesen &8 x4 mf,,

Ty, 3/3.

ADIOMART Wearite transformers, 8300/300,
250/250. HT8.HTY., all with 4 x 4A. C.T., 4v
£3AL (T., 10/6. Metwick, 250/250 4v2.4v5, 12/6;
no’ stripped models.

ADIOMART 1-watt resistances wire ends. Erie
© most values, 8d.—one dozen your selection,
6/, HMV. Phlhps etc., 8d.—oné dozen yourselection,
B/6: our selection all different, 3/-. Metvick,
£5,000, 100,000, 2meg., three for 6d. Ohmite, }meg. 6d,
ADIOMART —Lotm super chaswmount screened

coils, Aerial 2nd band pass, Tuned HF, with
reaction, 2/— each, set of three 5/—.
{DIOMART.—Lotus super Jackplugs, 9d.; 6ft.

Lewcos twin-screened pickup cable, 9d.; ditto
single, 6d.; Bway heavy cable, 6d., yard Iength
RADIOM-\Rf —\*onmdudne tubu]ars, 1. TCC

375wke. .2., o1 .01mf. 1.500wke., test, 6d. each.

ADIOMART ZLotus pushpull, 341, infervalve
transformers. Manufacturing type, no bakelite
ease, 2/-,
RAD[OMART Postage on less than 6/ 6d. extra,
g otherwise free.
New and revised list now ready for stamp, 19, JOEN
BRIGHT ST., BIRMINGHAM.
CH AL Electric offers Brand New Set Manu!acturors
surplus Moving Coil Speakers, Magnavox Type
D.ct144, 7-in, cones 100/100 D.C. (2500 ohmis). (40/76
M.A.) and 190/280 D:C, (6500 ohmis) (29/43 M.A.) at
19/- each. 152 Type, 9-in. cones same voltages at
26/- cach. ROLAS H.6 (voltages as in Magnavox),
7%-in. cones at 18/-: ¥.7 9-in. cones same voltages at
25/~. Pcrmanent Madnetq .6 P M., list 49/6, at 28/- :
F.7 P.M,, list £3, at .5‘;' State if Power or Pentodé
Transformer. All fitted Humbuckers, Alto unumber
of Class **B”. State requirements. All goods
Carr. Paid. Cash with order or C.0.D. Chal Electrie,
No. 6, Conduit Strect, London, W.1. Regent 6240.
HARGING WITHOUT MAINS -—Thousands are
. charging their own aceumulators, why don’t you?
¢“Tonie *’ trickle-chargerkits keep 2-volt accumulators
fully charged. Ideal for remote districtz. From 7-f,
ostage  9d. ¥ull partticulars, stamp—Williams,
etherend, Cradley; Nr. Birmingham,

RADIO SUPPLIES

Send your lst of Radio nerds for our quotation.
Kits, Parts, Scts, etc. Everything in Radio stocked,
prompt delivery. 7 days® approval. Catalogue irce.
Taylex & Standard Wet H.T. replacements stocked.
N. TAYLOR. 9. GROVE RD.. BALHAM, S W.12

Write for Illustrated
Catalogue of 4

Radio-Gramo-
phone Cabirets

of gxclusive modern
desizn, made by
craftsmen in highly
fgured Oak,Walnut,
or Nlahogany, post
free. Cabinets made
to order a speeiality.
Madesr wnder licence
y . ofthe
HOWE BOX
BAFFLE,
Recommended by

the -B.B.C. Fuil
details on reguest.

GILBERT

Gabinet Maker,
SWINDON. Estimates free. Est.13€6.

FEL-ECTRIC ELIMINATORS
]'mm 39,6 Alg. 120!. 12 MA
UNEQUALLED
CLASS _“B”

Ask your dealer ov write for lists:
FEL-ECTRIC RADIO, GARDEN SY. SHEFFIELD.

unwanted |

. Pens,

.AMPLIFIER. UNIT, 28/

THE following valves are guaranteed unused and

perfect, ana any valve ﬂliferm;, trom the makers’
| characteristics will be exchanged ; and alllatest types.
A.C./Pcns, P.T.-ls.A.C.S.G/V.I\'[.s, Pen. 4Vs, M.V.8.G.s,

A.C.8.2/Pens,
D.P.T.s

M, M 4V.s, D.T.6253, V.MS.4s, D.C.2/
P.M.24M. s, M.PT.d4s, V.M4V.g,
A.C.8.1/V.Ms, 'P.M24B, S, D.C.28. G./1V.M.s, 11/-;
4s. M.S.4B.s, ACSGL, $.4V.A.5, 8.4V .B.s,
G/LAs, D.8.B.s, A.CS./2s, C“S(}q 9/6;
45,10/~ *'Class B’ : P. M, 2B, P.D.220, 220. B, 8/6
4s A, C/P s, P.M, 245, 8/~; A.C./HIL.s, 164V.s,
, A.C.2/H Lsy 41M,H.Ls, U.10s, U.U,60/250s,
M.H.Lds, 7/0 V.5:28, 2158.0G.:3, 2208.G.8
PM 12s, P.M.12A.8, 9/- ) 442B.U.s, D.W.3s, 86;
215 P.s, 220P.s, L.P.2s, 4/9; P.23, 6/6; IT2s,
P:M.22A.8, 9-; H.L. "]05 H. 9103, L.210s, T. 2s, 3/9
All Types of Brand New Amemcnn Valves in Stock,
first-class makes: 247s, 235s, 2245, 2363, 237s, 233s,
238s, 239s, 2458, 244s, 12/-; 2275, 226s, 80< 9/6;
2425, 232s, 11/-; UX. 250s, lG/— 281=, 14/6 Carrmge

Paid, Cash with Order or ¢.0,d.—W. dl‘d 12, Tredegar
Road, Bow, E.3. Advance 3668.
VERYTHING to make vour own transformers

(mains and. push-pull), chokes and coils. Lists
free.~~Lumen Electric Coy., 9, Scarisbrick Ave,
Litherland, Liverpool, 21.

RICSSON 3/1 L.¥F. Transformerz, List price,

17s. 6d. New and guarantced. Our bprice,

2s. 3d. post free U.K.~-Pioneer Radio, Coptic St.,
Londoh, W.C

0UD~bPDAKERS, 43. (Blue Spot a speciality,
5s.). Al repairs remagnctised free, Moving-
Coil and Eliminators quoted for. Discount for trade.

Twenty-four hours service. Clerkenwell 9069, —
B. C.,Mason, 44, East Road, City Road, N.1.
NIVERSAL” Radio Bargains: Ready Radio

303 Kits, 17s. Gd.,thhC'xbmet and Moving Coil

- Speaker, 35s. ,S T.500 Kits, 87s. 6., in sealed cartons ;
D.X: Screened Coils, 28, 11d. ; Harhe Pick-ups w ith
Arpy and Volume Control 11s. 3d.: Yotus Trans-
formers, 2s. 114.; HMV Screened Chokes, 10d.;
Amplion Speaker Units, 1s. 11d.; Record Valvm
trom 3s. 3d.; Eliminatois D.C., 15s. 6(1 ; A.C., 82s, 6d.
Thousands of other Radio B.lrgmm Full mnge Telsen
and Lissen Components and Kits at n%ht prices.
btamp for our huge Bargain Lists and prints.—
‘ Universal;” 20, Victoria Rd., Peckham, S8IE15.
New Cross 4933. Stockists Mi}nes'H.T, and Spares.

EPAIRS TO ANY RADIO APPARATUS. Quick
service guaranteed laboratory tested. Loud-
speakers, transforpiers from 4/-. Blue Spots 5/-.
New Concs fitted to moving-coil speakers, Eliminators
Volt/Amp meters, Mains transformers, ete,quoted for.
Repair Dept. C—Weulon Power Link Radio Co.,
185, Barlham Grove, London, E.7. Maryland 1343,
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o™ _YOU CANTAKE
§° B IT FROM HE/

ELEGTRAD!X XMAS
BARGAIN SALE LIST
Will Save You Pounds

HOWME RADIO MIKE.

Phis No. 11 Home Mike at 5/6
a new design. BSolid bakelite

case, back terininals. Fins,

robust and exoellent reproduc-

tion, Can  be used

with amy radio set

for home broadcasting.

YOUR OHRISTMAS
WQOULD BE 1NCOM. =2
) PLETE WITH-
OUT OXNE. 5/6
only
THE DIX-MI-PANTA METLR.
B THREE ranges of volts: 0-7.5,
§ 0-150, 0-300. TUsed for MILLIAMPS
reads 0-12 m/a., and 0-75 m/a.
The Dix- Mi-panta, Ja black hake.
i lite case. Mrasures only 2§ in. x
R 2) In, A 2-guines Tester.
sComplete in cass with
g nir of test leads and ‘gf@
S plugs .
Tcaflet gives full information.
ENGLISH HEADPHONE
Lightweight. Iighly nenmme 2,9
STAMPINGS from 3/6 pcr mo(s pairs,
Super-Bfficient “LESDIX 27 —
ABRIAL,"” for shor! -wave reception,
27 dntm(t ropper strands, cach aepar-
ately insulated, 50 ft. for 1/8; 75 ft.,
2/1; 100 ft., 2!8.
PHOTO~CELLS. Last ohance at sacrifice
prices of a few £5 light-sensitive K.C.A.
d67 for 25/-. Holders, 1/-. and Brit, Talk-
ing Pics, at 15/-. ll- Booklet now ready.
Beck mounted prisms, 5/6; P.C. Lens, 3/6;
R.C.A. Micro AdJusterl 1/-; Exciter
Lawmps, 3/6.
LESDIX SELENIUM CELLS are Light-
seositive  Resistances  with  gold  grids,
moisture-proof, 5/- Mounted in Bakelite
Case, 7/6. Supf‘r Model in oxy-brass body,
with window, 10/

PERMANENT MAGNETS, Tungsten Stecl, Power-
ful horseshoe, 5 in. No. 1 is_ 1 _lb., 2/6; 4 in., No. 2,
3 1b., 2/-; No. 3, § Ib., 1/8; No. 4§, } lb 1/-.

MICROPHON‘E BUTTONS for a!l purposes, 1/-.
Volume Conlrols, 6d.; Announcers’ 11B Mikes, 7/6;

Pedesial type, 12/6 ond 18/6. Migrephone Carbon
Grannles, in glass capsule, for four buttons. Grade
No. 1, ®d.: No, 2, Medium. 1/-; No. 3, Fine., 1/6°
Carbou, sohvl back, blocks, 3d. Mout hmcceu curved

10d. Carion diaphragm,
Panel Brackels, pivoted, 5/~ BReed Receiver Upit for
Awplifier making, 3/-. Iecadphoues, 2/9 pair.

The BATTERY SUPER-

or straight, 55 m/m., 4d.

SEDER wmakes IIT, f{rom
your L. T. 2-volt battery
reetified and smoothed. Gives
3 tappinzs  and lasts  indefi |
nitely. A boon to tboso w‘"'ﬁ‘
are not on the mains, Re-
duced from £3/15/-. New]: ;

aund Guaranteed.

PARCELS of experimental odd colls,

¢ magnels, wire chokes, condensers,

toxwirehes.  termdoals, ete., post  free,
10 ths.. 7/-; 7 1us.. 5/-. 1,000 other
Bargains in New Sale List ©* N.”

.................................................................... v

ELECTRADIX RADIOS
218, UPPER THAMES ST. LONDON. E.C.4.

HE Txchange Specialists,  Get yonr New Kits,
Speakers, Radio Sets or Components from us.
Your Old Set, Speaker or Components taken in part
payment.  Absolute sutislaction assured.— Rad-Autos
Gram Co., 39, Tulketh Street, Southport.
OU ACCUMULATOR H.T. UIRE SERVICE
is cheaper and better than dry batteries.
Hundreds of testimonlals.—Aneloy Radis, Hindmans

Road, 1. Dulwich, S.K.22. Oldhaw Service Station
and char"m« contractors to Camberwef! Counetl,
'Phone @ New (ross 1074,

EW AND USED RADIO
Cheap for Cash~—Arlin,
Westminster, 8. W.1,

COMPONENTS,
44, BRanelagh Road

ELEVISION SET. Mains D.C. Motor, Baird
parts, £4.  Hurst, 26(b) Quarters, R.A.F.,
Cranwell, Tincs. :
UPLER " DIRECTOTONE ' KIT BARGAINS.—

Remarkable offers to home censtructars.  Af
parts guaranteed.  Bvery component carefully testedd,
atlaiglm 2-valve kit, 14s, &i. Suraight 3, 'j7s. 64,
8,013, employing 2 HP stages, 244, 6. Also the uew
3.1.500, tos. 6d. Al carriage paid, eash or C.0.D.
Larce quantities of radio partx at revolutionary
prlwa 2d. stamp brings st of these with particulars
of onur Special December Snip {~The Direet Trading
Company, 65-68, York Terrace, Baker Street, NW.1

(‘ Eliminator Kits with diagram—z0 m.a, .83.

“Class B 36s, 60 milliamys 38s. fnlly tapped,
—Rtiekards, 97. Turberville, Macstep.
\, . Elininators, Grabam [05v-250v., oulpute—
80v. 8.6, 150v. 20 mea. Guarantecd 24g.—
P.and D. Hadio, 1, Goodings Road, N.7
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$5 PER WEEK—
5 HOURS & DAY!

Dear Sirs,

I am writing to
let you know how
well T am pro-
gressing.

I started 153
months ago with
308, worth of
chemicals., I
made £4 11s. 11d.
profit in the first
five weeks and
now have stock
ﬁnd plant valued at £40. All my
chemicals I buy in bulk, so that 7
can make as miuch as 200 per cent.
profit.  The last five wecks’ business
has brought me in f25 7s. 6d.,
working 5 hours a day.

to your kind assistance at all times.
(Sgd.). E." W. Edwards.
(Original can be seen.)

MASS PRODUCTION
" EXPECTED

Dear Sir,

I have managed to get into the
Trade,” although I did not look for
it as I started 100 late in the Scason.
However, T have had “trial orders
from all the Ironmongers here, and
all are very pleased and there are
no complaints.
I am looking for-
ward to contracts
from the same
sources this next
Season, - and I
hope t be able to
gor in for mass
production gcar.

I am very
pleased I took up
your proposition,
and in my humble opinion there
isn’t a better product on the
market. I have had all the other
kinds through my hands and have
dissected them all, and I know they
are ali inferior.

Yours faithfully,
(Sgd.) Allan L. Litt-Wilson.
(Original can be seen.)

These excellent results are duc.

Many People LiK

SELL AS FAST
RS CAN MAKE

Gentlemen,

T am very pleased with the excel
,lent service you g
give and also the
quality of the

goods.
My spare time
has been very

limited, but T am |5
satisfied that T |i
am getting full
value for my
money.
=L B¢ product
sells as fast as T can maI\e it.
(Sgd.) Norman Stockwell.
(Original can be seen.)

STRAIGHTFORWARD

Doubled Tﬁwm Em@@m@gg f o

Dear Sir,
thank you

Let us introduce you to genuine, honest, spare-time work
in the comfort of your home at which men and women
to-day are making handsome profits regularly—week in

, and week out.

By simply posting the Coupon below you can learn
at once how you can BUILD UP PRESENT AND
You can commence on
‘your Kitchen Table, in a spare room or outhouse. The
work is clean, safe, pleasant and quite simpie. Itis the
making” of our Patented Radio Appliances.
demand for these Appliances is so enormous that it

FUTURE PROSPERITY.

runs into MILLIONS.

Help us to supply this demand and help yourself to the
profits. You can make anything up to £300 a year this TO y
Think what you could do with all

self-same tay |
those extra £’s. Why, it means freedom,
independence, and a definite “ knock-
out blow” to Financial Worry and
Trade Depression.

The wonderful part of it is that you
need. not have the slightest previous
experience or technical knowledge.
‘There is no expensive ** plant ”’ to buy,
Only a few small hand tools and presses,
most of which you can make yourself at
trifling cost.  And you are not ‘" tied ”’
in any way whatever. Your profits are
only limited by the amount of time you

choose to devote to the work.

N.B.—The originals of these and
other testimonials may be mspected
at our offices at any reasonable time.

Send this form for

FREE Instructions

How to Start

for your
straightfor ward
and easy process.
I think it is one
of the best hobbies
that anyone could
take up.
* (Signed)
F. J. Herbert.
(Original can be seen.)

One Man Farned|
2960 in Spm'e

The

WE GUARANTEE you
profit

and, if necessary, we will take sufficient

of your outptt off your hands to ensuré

it, provided only that your work comes

up to the casily attained standard of

efficiency—we undertake to continue §

your training FREL as long as re-
quired. Start now. The Market is
unlimited and cannot possibly become
overcrowded, It is A GOOD, CLEAN,
HONEST, STRAIGHTFORWARD

BUSINESS which will help you to

- 7

become your own ‘“ Master.”

To Mr. V. ENGLAND-RICHARDS,
THE ENGLAND-RICHARDS €O., LTD.,
251, King’s Lynn, Norfolk

Sir,—Please send me at once, and FREE full details as to how I can
Make a Patented Radio Speciality for 2s. 3d. to retail from 6s. to 7s. 6d.
and Make Money at Home in my spare time :

also large Broadsheet of

Fully ifllusirated Original! Testimony from those already making Big
Money.

I enclose 2d. stamps for postage.

Print yourname and address boldly
in capital iettersion a plain sheet
‘of paper and pin this coupon to it.

“ Practical Wireless,”" 9/12/33
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