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Hiustration shotws model 368. Models 360,
363 and 369A are generally similar.

WHOLE host of programmes—-but only one

at a time is yours to choose from with one
of these splendid Receivers. Cossor * Super-
Ferrodyne ” Models possess high selectivity—
they eliminate the annoyance of interference
from nearby transmissions. Their reproduc-
tion is superb-~—rich, clear-cut, true-to-life,
with ample volume. They are simple to

operate and, above all, Mains and Battery

Models alike, they are reliable. Ask at any
good Wireless Shop to see—and hear—these
fine Receivers for yourself.

FULL COLOUR CATALOGUE- FREE!

To A..C. COSSOR LTD.,
Melody Dept H)ghbury Grove, Londoh, N.5.

Please send me, free of charge, a copy of your latest catalogue in
full colour giving details of Cossor Receivers and Radiograms.

Address oo Ry

B2Er R oy o
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‘SUPER-FERROBDYNES"®

REGD.
BATTERY MODEL 360

With Variable-Mu Screened H.F. Pentode, Screened H.F.
Pentode Det. and Triode Power Output. Super-Selective Iron-

Cored Coils, Sensitive Moving Iroa

Speaker, Cab’met accommodates batteries. £5 15 O
(Exclusive of batteries) . .

H. P, Terms : 12[6 deposit and 12 monthly payments of 10{-.

BATTERY MODEL 363

With Variable-Mu Screened H.F. Pentode, Screened H.F.
Pentode Det. and Econony Pentode Ouipu:. Super-Selective
Iron-Cored Cails, 8 Permanent Magnct

Moving Coil Speaker. Cabinet accommo- £6 1 5 O
dates batteries. (Exclusive of batteries) . ]

H. P. Terms : 13/~ deposit and 11 monthly payments of 13{=.

A.C. MAINS MODEL 368

With Variable-Mu Screened H.F. Pentede, Screened H.F.
Pentode Det., Triode Power Output, Heavy Duty Rect. Super-
Selective Iron-Cored Coils. 8" Energised

Moving Coil Speaker, for A.C. ~ only. O
200/250v. (adjust.) 404160 cycles. : £8 8
H. P. Terms : 14/6 deposit and 12 monthly payments of 14/6,

UNIVERSAL MODEL 369A

Similar in specification and appearance to Model 368 but with
8’ Permanent Magnet Moving Coil Speaker. Works on either

D.C. or A.C. without alteration 1o set. For

D.C. 200{250 v. (adjust.) and A.C. 200,250 V. £8 8 0

(adjust.) so0/100 cycles. e ULFe
H. P, Terms : 14/6 deposit and 12 monthly payments of 14/6.

Prices do not apply in LE.S. 1 1

&\ 8259
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ROUND ke WORLD of WIRELESS

Progress in British India
ACCORDING to the latest statistics, in

British India forty thousand people
possess wireless receivers, the number
having increased by one hundred per cent.
in one year. Much of this is due to the fact
that the installation of powerful medium-
and short-wave transmitters enables owners
of radio sets to listen to programmes
from foreign countries.

Oriental Broadcasts
ITH the opening of the New Year,
Radio Maroc (Rabat) on 499.2
metres (601 ke/s) is offering to its Arab
listeners two concerts by native musicians
daily—namely, between G.M.T. 14.00-
14.30 and again between 19.30-20.30.
Thelatter may be pickéd up at good volume
in the British Isles, as the power of the
station has been increased to 25 kilowatts.

A Good Second
LTHOUGH Great Britain still holds
the lead in the licensed listeners’
race, Germany during the past few months
has been making great strides. On
December 1 last, her figure was 6,990,741,
an increase of 175,232 over the previous
month.

Japan’s Two Super-power Stations
AS a result of successful experimental
broadcasts carried out by J2JE,
Tokyo, on 50 kilowatts, the Japanese
Broadeasting Company is installing two
150 kilowatt stations. JOAK-I, to be built
at Kawaguchi, Saitama, will operate on
508.5 metres (590 ke/s), and JOAK-2,
under construction at Hatogaya, Saitama,
will work on 340.7 metres (880 kc/s)
For these transmitters 1,000ft. cantilever
gerials of the most modern type are to be
adopted.

Radio Kaunas
ALTHOUGH only rated at 7 kilowatts,
the Kaunas (Kovno) broadcasting
programmes on 1,935 metres (155 ke/s) are
well heard between G.M.T. 20.00-22.00.
Barring special occasions the station is
seldom on the air later than 22.30, the main
evening programme starting at about 19.30.
Kaunas has a melodious interval signal
played on a musical box.

Some Loud-speaker
Y 7HAT is deemed to be the largest loud-
speaker in the world is now being
installed in the stadium of one of the

largest parks at Leningrad. Its power is
20 kilowatts, and it is to be used for making
announcements to the 100,000 spectators
who can be accommodated for witnessing
sporting displays in the giant arena.

Norway Abolishes its “ One-horse ”
Stations

0 extend the area of the broadcasting

service, the Norwegian authorities

are gradually replacing the small relays

by 10 and 20 kilowatt transmitters. New

plants are being installed at Aalesund,

Troms6, Bodé and Randaberg. They are

l" ON OTHER PAGES
Short-wave Converter for .
the £4 Superhet 4 551
Modern Coil Connections 555
Constructor’s Guide ... ... 559
On Your Wavelength . 561
Servicing Sets for Profit ... 563
Building a Paraphase
Amplifier ... . 566
Short-wave Section .. 573
Curious Receiver Faults ... 554
Practical Letters ... ... 577
Club Reports 1579

»

expected to take over their duties in the
course of the year.

More Stations for India
lN addition to the transmitters which are
being erected by the Indian State
Broadcasting Service, the Hyderabad Gov-
ernment is installing broadcasting stations
at Hyderabad, Aurangabad, Gulbarga
and Warangal. They will work on respec-
tively 319.1 metres, 411 metres, 291.3
metres and 260.9 metres. In view of the
different languages used by the population,
programmes will be broadcast according
to area served in English and Urdu,
Mahrati, Kanarese and Telegu.

For the Sake of Economy
N accordance with the new regulations,
which decree that all entertainments
should be concluded at an earlier hour

| than hitherto, the Italian broadecasting
stations are no longer on the air after
G.M.T. 21.30. The main evening pro-
gramme now starts at G.M.T. 18.30 or at
latest 19.00, and the last news bulletin
is given out at 20.45. A new transmitter,
Rome II, operating on 245.5 metres, tests
nightly between G.M.T. 18.20-19.30.

Finland Increases Power of Stations
ENDING the opening of the new high-
power Lahti transmirtter, a 10-kilowatt
station has been opened at Oulu (Uleaborg),
working on 696 metres (431 ke/s) ; another
station of the same power is being erected
at Vaasa, to take the Helsinki programines.

Stamping the Receiver

lN order to check the growth of radio
piracy in France, the authorities now

insist on every licensed set bearing an

officially-obliterated excise stamp to show

that the listening tax has been duly paid.

Belgium Makes a Final Decision
OVER the past twelve months the

question of the erection of high-
power transmitters in the neighbourhood
of Brussels has been discussed a number of
times. It is now reported that the I.N.R.
has definitely decided to reconstruct
the two existing stations at Velthem, near
Louvain, with a view to an increase in
output to 100 kilowatts.

Midland Symphony Concert
THE pianist for this symphony concert
by the City of Birmingham Orchestra,
which is relayed from the Town Hall on
January 23rd, is Frank Mannheimer.
Leslie Heward conducts, and the part of
the programme to be broadcast consists
of the ¢ Anacreon *’ overture by Cherubini,
Weber’s Concertstuck in F minor, and
Rachmaninoff’s symphonic poem, “The
Isle of the Dead.”

Pantomime Excerpts from Newcastle
ON January 25th Newcastle provides
a double pantomime feature, half-
hour long excerpts being relayed from
““ Dick Whittington ”’ at the Theatre Royal,
and ‘‘Cinderella” at the Empire. The
cast of *“Dick Whittington” includes
Dorothy Ward (principal boy), Doris
Bransgrove (principal girl), and Jack
Edge; * Cinderella” features Audrey
Acland (principal boy), Helene Cooney
(principal girl), and Frank E. Franks,
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European Concert
HE fourth of the series of concerts
arranged by the International Broad-
casting Union will be relayed from Leipzig
on January 17th. The Leipzig Symphony
Orchestra will be conducted by Hans
Weisbach. The soloist will be Professor
Giinter Ramin, a famous organist. The
programme will -include Bach’s Toccata in
D minor, with Ramin at the organ; an
overture, ‘‘ Kitchen von Heilbronn,” by
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a half, compéred by Dorothy Summers, the
well-known Midland radio artist. - Two of
the pantomimes—the Julian Wylie show,
‘“Puss in Boots,” at the Theatre Royal,
Birmingham, and the Bertram Montague

TWO PAIRS OF ATTRACTIVE TWINS
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Dick Henderson's twin crooning' daughters with their twin Pye receivers.

Hans Pfitzner; and Handel’s Con(:erto'I

No. 10 in D minor for organ and orchestra.
The soloist has been for many years
organist at the.church of St. Thomas, in
Leipzig, and is therefore steeped in the
Bach tradition.

“ Echoes of Ulster ”

NOTHER edition of ‘“Echoes of
Ulster > will be given on January
18th. As most listeners know, this is a
sort of local ‘““In Town To-Night,” in
which people with strange tales to tell, or
unusual jobs to describe, are brought to
the microphone.

The House Next Door

(IS new series of talks, commencing

from the Midland Regional on Jan-
uary 20th, will present—naturally under
fictitious names—actual Midland house-
holds of various types. The parallel of
¢“Street Scene’ and “If Four Walls
Told ” springs to mind, but truthfulness
rather than dramatic effect is here the aim.
The speaker is Moore Raymond, a former
radio critic, who is now doing literary and
dramatic work in the Midlands. He
wrote the burlesque, ‘The Marmalade
Mystery,”” which was recently broadcast.
The address of the house chosen for his

first talk is *‘ 142, Skillideane Street, West

Bridgford.”

Pantomime Parade

EXCERPTS from threc Midland panto-
mimes will be relayed on January
25th in a programme, lasting an hour and

pantomime, ‘‘Cinderella,” at Coventry
Hippodrome—have been the subject of
0.B.’s before. The third is the Prince
Littler pantomime, ‘ Humpty, Dumpty,’
at the Theatre Royal, Hanley, the chief
centre of entertainment in the Potteries.
In this show the principal artists are Nancy
Brown, Fred Morant, Betty Hamilton, and
Pell and Little There has been no
previous pantomine relay from the Theatre
Royal, Hanley.

Rawicz and Landauer

RAWICZ and Landauer, who appeared
with such striking success in the
November Gala Variety (November 23rd),
will give a fifteen minute recital of their
brilliant two-piano virtuoso act in the
Regional programme on January 28th.

“ The Batretts of Wimpole Street ”’
MONG Sir Barry Jackson’s most

notable successes in the theatre |

since the war has been Rudolf Besier’s
play, ‘“The Barretts of Wimpole Street,”
and it is natural that the Birmingham
Repertory Company should choose it for
performance in the second series of broad-
casts of plays representing Midland Reper-
tory. Under the direction of Herbert M.
Prentice they give it in the Birmingham
studio on January 19th, in a radio version
lasting an hour and a half. Elspeth March
plays Elizabeth; Stephen Murray, Mr.
Moulton-Barrett, her father ; and Donald
Eccles, Robert Browning. Owen Reed is
the prodiicer, 4 -

Variety from Doncaster

N the Northern Regional programme on
January 23rd, an excerpt from the
variety bill will be relayed from the Grand
Theatre, Doncaster. The names of the
artists actually broadcasting are not yet
available, but the bill includes Harry and
Burton Lester (comedians), David Stone
(ventriloquist), Graves and Lee (comedy
duo), Roy Davey (boy xylophonist) and
Kethleen (Irish flower girl singer).

George Robey Production

A GEORGE ROBEY special production

is billed for January 21st (National)
and January 24th (Regional). The great
comedian will expound the story of his
life in this broadcast. He started as an
engineer, eventually became an amateur
mandolin player. At one of his perform-
ances, he was asked to sing because another
performer was absent. He gave the only
song he knew at that time, but it brought
down the house. Thus began his career asa
comedian. The material for the produc-
tion has been collected by Rupert Hazell,
who intends to make of the story a ramble
through Robey’s forty years before the
footlights. Linking narrative will be pro-
vided by Rupert Hazell, and, starting
with a comic song, the broadcast will finish
up with Shakespeare. Elsie Hay, the
other half of the Rupert Hazell combina-
tion, will take part ; also Mario de Pietro.
The Variety Orehestra will be conducted
by Ernest Longstaffe, and Gordon McCon-
nel, B.B.C. producer, is collaborating in
the presentation.

“ On First Acquaintasice ”

- ICROPHONE BOWS” in 1936 is

to appear under a new name:
‘““On First Acquaintance.” It will con-
tinue to be a Variety show of West Country
variety acts appearing for. the first time
before the microphone, and the first show
will be given on January 2lst from the
Western Regional.

SDLVE THIS?

PROBLEM No. 174

Rolland built a three-valve straight type
: short-wave set, but conld not pick up any
: stations, and no reaction could be obtained.
He tested the components, batterles and
valves and found them to be in order. He
eventually decided to takethe setto his friend’s
house for a test out, and was surprised to find
that satisfactory reception could be obtained.
‘Why couldn’t Rolland pick up stations at his
home ? Three books will be awarded for the
first three correct solutions opened. Address
your envelopes to the Editor, PRACTICAL
AND AMATEUR WIRELESS, Geo. Newnes, Ltd.,
8-11, Southampton §t., Strand, London,
W.C.2. Envelopes must- be marked Problem
No. 174, in the bottom left-hand corner, and
must be posted to reach this office not later
t)sgn the first post on Monday, January 20th,
§ 1936.

Solution to No, 173

The esaclllator section of the freguency changer did
not function on the Jong wave-band owing to a break
in the long-wave grid winding or in the reaction
winding of the oscillator cofl.

The following three readers successfully ' solved
Problem No. 172, and books are accordingly being
forwarded to them: W. A, Q'Brien, 26 Mess, Fort
Blockhouse, Gosport, Hants; * W. Cruickshank, 37,
Urquhart Rd., Aberdeen; A. Baker, 168, Cairnfieid
Ave,, Neasden, N.W.2,



F. J. Camm’s Short-wave Converter
 for his £4 SUPERHET 4

Constructional and Operating Details of an Efficient Short-wave Converter Designed for Use in Conjunction
with the £4 Superhet 4 and also Suitable for Use with Straight Receivers
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[HE interest in short-wave reception is | lengths be- -
steadily growing, and hundreds of | low 20 i
those readers who have built the €4 | metres. It ;

Superhet 4 have written to ask me to design | provides a
a short-wave converter suitable for use | stabilisin
with this receiver. About twelve months | effect an
_ago we published the design of a converter | enables the
working on the autodyne principle. Since [ listener  to
then I have been condiicting experiments | obtain satis-
with various forms of frequency changer, | factory re-
however, and have found that the modern | ception at
pentagrid valve gives more satisfactory | thelowerend
results than the triode or S.G. valve, as
used in the earlier converter.

The Circuit Arrangement

Some designers use a two-gang condenser
and two matched coils in conjunction with
the pentagrid, but my experiments indi-
cated that it is by no means essential
to precede the frequency
changer with a tuned stage :
good results are obtain-
able with an untuned
aerial stage having
a reliable short-wave
choke connected
across the aerial and
earth terminals. In
the interests of
simplicity of opera- ~
tion and economy 1 -
have therefore employed

T hree-quarter
front view of the
complete converler

this eircuit arrangement in my = § - ready for use.
new converter unit. Ignoring the -“«_‘-.

priltl:e of ;h& valves (which most readers : ‘ ‘j .

will probably have on hand) the price o e : .

the necessary parts is lower than that B Y The Band-Spread Condenser
of the older type of autodyne-converter \‘\L\\*, L Another refinement which isscl-
unit. A study of the theoretical dia- ., dom foundin commercial units is the band-
gram will indicate that a triode valve | of the 13-metre % spread condenser. This is an air-spaced
18 being used in conjunction with the | band—this is seldom component having a maximum capacity
pentagrid, its anode-grid circuit being | obtainable on the older of 25 m.mfd., which will be found very
connected across the anode-grid circuit | type of converter unit. The only extra | useful when searching for transmissions
of the oscillator section of the penta- | component which the use of this second | on the amateur bands. Listeners who are
grid. This valve is not essential, but | valve necessitates is the valve-holder, | not accustomed to short-wave reception
its incorporation is advisable if best | however, and therefore its ineclusion was | should ignore this control at first; it
results are to be obtained on wave- | thought to be desirable. should be set at minimum (moving vanes

unmeshed) and tuning effected by means
of the main tuning control. The anode of

THEORETICAL DIAGRAM OF THE CONVERTER the pentagrid is connected by means
of a reliable H.F. choke to H.T.+, and
1 s ——OHT+2 | wia a .001 mfd. fixed condenser to the

output lead. This method of connection
——OHT+I | makes the unit suitable for use in con-

VA

junction with any receiver having an 1.F.

b or an H.F. stage. When the unit is

MFD. coupled to a superhet receiver. double-

T Ce frequency changing occurs, as the frequency
OToA - |is changed by the unit pentagrid and also

OF SET by the frequency-changing valve in the
receiver. Good reception is obtainable in

this manner, and although it is permissible
=4

15,000
OHMS
Ry

to couple the output lead of the unit to the

first LF. valve instead of to thc aerial

terminal of a superhet, the latter method of

-0001 MFD.Cy connection gives the most satisfactory
results in most cases.

. Simple Construction

!"-C Cs { The construction of this simple unit

C, 2 o should not present any difficulty, as the

: d hge =Y MPD. 4 0—O LT~ ! wiring is clearly shown on the wiring

| +Q0025MFD. 25 MMFO.. ] oL.T+ diagram and the accompanying photo-
- .graphs. In the interests of simnplicity

AAAAANA e
N
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INSTANTLY CONVERTS YOUR SET FOR THE SH@RT

and economy a baseboard was chosen in
preference to a chassis, a metallised type
being specified in order that earth return

y easily be provided. The metallised
coating also provides an effective H.F.
screen between the unit components and
the receiver components if the wunit is
placed on top of the broadcast set. It is
not necessary to mount the parts in any
particular sequence as all the wiring is
easily accessible ; all the parts, except the
condenser drive, may be screwed down
before wiring is commenced.” The mount- |
ing brackets can be screwed tightly to the
metallised surface of the baseboard, as
the spindles of the two condensers and the
coil chassis are at earth potential. It is
advisable to use fairly thick wire in order
to keep resistance as low as possible, and
the layout shown on the wiring diagram
should be adhered to as this has been care-
fully thought out with a view to keeping
leads as short as possible.

Wavecnanee
& On-OFF

After the constructional work has been |
completed and the wiring carefully checked,

the valves may be inserted in their respec-
tive sockets and the various leads joined

up. The H.T.2 lead should be plugged

311

into the 120-volt socket of the receiver

WIRING DIAGRAM OF THE S.W. CONVERTER

Use this diagram when marking out the cabinet.

H.T. battery, and H.T.1 lead into the 60-
or 72-volt socket—the 60-volt socket
should be used if economy of H.T. current
is of major importance. The L.T.+ and
L.T.— spades should be attached to the
accuinulator supplying the broadeast
receiver, the unit valves being switched off
when broadcast reception is desired by
rotating the switch attached to the coil

to its maximum anti-clockwise setting.

—=i,

[

‘T

o e o
aéorrou 7Ermi . MFO.

NoT
UsED:!

CONTACT PLATE
IIA " . P

"y

Operating Notes

The terminal marked A should be joined
to the aerial lead, but it is unnecessary
to use the E terminal on the unit if the
broadcast receiver is provided with an
efficient earth connection as the earth
circuit will be completed through the
L.T.—7lead. The output lead of the unit
(joined to the .001 mfd. condenser) should
be plugged into the aerial socket of the
broadcast receiver, the aerial lead having
been previously transferred to the A
terminal of the unit, as mentioned above.

()
Y

o)p Ry
30.000

F © £ OHMS
“Qle 20" I
© Ce

G(o
MFO.
L -

MB.

HF
CHOKWE

To obtain short-wave reception it is only
necessary to set the receiver tuning control
to a position where no broadeast reception
is obtained—preferably near the maximum
setting on the long waveband—and tune
in the short-wave stations by means of the
tuning control on the unit.

It is emphasised that best results cannot
be obtained unless the tuned ecircuits of

06
o/ MFO..

MBS W
CHOKE.

8
Rp /5,000 OWMS

U

-

LIST OF COMPONENTS

One two-range coil with switeh (B.T.S
One 00025 mifd. tuning condenser (B S)
One micro-Jdrive horizontal (Polar).

r— D | B (e

One 25 m.mfd. Microdenser with knob

HT+2-»

CONTACT / ©
PLate “A. AATE ‘B
CONNECTIONS VIEWED FRomM FRONT OF SET.

(Eddystone).

Four fixed condensers: two .1 mfd. tubular,
one .001 mid. type 670, one .0001 mfd.
type 665 (Dubilier). z

Two fixed resistances: one 50,000 ohms, !

3 one 15,000 ohms , 1 watt type (Dubilier).

' Two H.F. chokes: one type F.P., one
Type H.F.3 (Wearite).

Two valve-holders: one 7-pin, one 4-pin;
bascboard type (Wearite).

One terminal block, A E (Belling Lee).

Three plugs : H.T.1, HT.2, A (Belling Lee).

Two spades; L.T.+, L.T.— (Belling Lee).

Two component brackets (Peto-Scott).

Metallised baseboard 9in. by 7in. (Peto-
Scott).

X21, L2,

Two valves:
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WAVES — SIMPLE TO BUILD —SIMPLE TO USE!

Another view of the
completed unit,

the broadcast receiver are cor- \\

i

rectly matched, and therefore —

the trimmers should be carefully

adjusted at the dial setting used

for short-wave reception—in some receivers
the tuned circuits are not accurately
matched at all points en the tuning dial.
It is also pointed out that signals can be
boosted when the unit is used in con-
junction with a straight H.F. receiver by
setting the reaction control of the set
near its oscillation point, carefully ascer-
taining that oscillation is not actually
taking place, of course; receiver oscilla-
tion will be indicated by excessive whistling.

Wavebands

The unit covers a waveband of approxi-
mately 13 to 70 metres if the specified
tuning condenser is used. The lower
band of 13 to 29 metres will be received
when the coil switch is in its centre position,
and stations between 29 and 70 metres
will be tuned in with the switch turned to
the third position in a clockwise direction.
As previously mentioned, the coil switch is
also used for switching the unit valves on
and off, the L.T. being switched off when
the switch is turned as far as possible in an
anti-clockwise direction. In order to
economise H.T. and L.T. current it is, of

course, important that the unit valves be
switched off when changing over
from the short to the broadcast
band, and it is pointed out that ¥
the receiver L.T. switch does not
switch off the valves in the converter

unit. o

R < _

Operating Hints

One peculiarity of the use of this con-
verter, and one which is obtained with
many types of short-wave receiver as well
as with adaptors or converters, is the fact
that stations will be heard at two points
on the tuning dial. In this particular
combination the explanation of this effect
is that the received station is transmitting
at one frequency, and this is converted
on the superhet principle into a totally

ence may be obtained by tuning
above or below the original
frequency, and thus the station
may be heard at either of these
points. In use, the setting which
produces the loudest signal clear
of interference should
be used, and it may
be found in the case
of certain stations that
the higher setting
will result also in the
reception of another

F

different frequency. The differ- {
g“
#

.

»”, o)

L od )
L .’1"

Rear view of the converter, showing the
layout and simple wiring which is required.

station having a similar frequency difference
lower than the incoming signal. It is a
simple matter in such a case to turn to the
second position on the dial and hear the
desired station clear of interference.

Setting of Tuning Circuits

The actual setting of the tuning circuits
in the broadcast receiver with which the
unit is used will affect results in this
direction, and care should be taken
that these circuits are not adjusted to
the wave-length of a long-wave station,
or this may be heard through the
short-wave signal. Once the com-
bination has been tried out for a short
period it will be found just as easy
to tune in the short-wave stations as
1t i8 to receive the standard broadecast
stations, and the combination of
this converter and the £4 Superhet 4,
for instance, will result in the pro-
vision of a really efficient all-wave

superhet for use on every occa-
sion.

L If desired, Messrs. Peto-Scott
can supply a cabinet for this
converter which will match that
specified for the above-mentioned
receiver, and thus the two units
may be combined and used
as a complete receiver, the
change-over from short to broad-
cast wavelengths being carried out by
means of a suitable switch.

1t should be emphasised that no departure
from the published specification should be
madein the case of this particular converter,
as results will not be obtained unless the
specified parts, and construction, are
rigidly adhered to.
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CURIOUS RECEIVER FAULTS

AULTS in radio receivers, and par-
ticularly in home-built sets, can be
divided into many different classes.

There are, for example, those faults the
symptoms of which are so well known and
“distinctive that the cause of the trouble is
at once obvious, and the radio detective
can usunally ‘‘ touch the spot,” so to speak,
at the first shot. Then there are others
which, from their symptoms, may be due
to any one of a hundred causes, and these
call for careful and systematic isolation
on a stage-by-stage basis,

The First Case

An instance occurred to me a short time
ago when visiting a friend, for during the
evening he mentioned that his set had
developed a curious fault. It appeared that
no signals were obtained in the ordinary
way, but that if he placed his fingers on
the grid terminal of the H.F. valve, the
local stations could be received with fairly
good quality but slightly-reduced volume.

The set proved to be a straightforward
combination of screened-pentode H.F.
amplifier with bandpass input, a power-
grid detector, and pentode output, using
ordinary indirectly-heated valves operating
on A.C. mains. On examination, the
owner’s statement proved to be correct,
and, moreover, local station reception was
also obtained when a direct earth con-
nection was made to the grid of the H.F.
valve. From a casual observation of the
components and wiring the circuit appeared
to be quite in order, and the fact that the
H.F. valve filament was alight, and that
the same symptoms appeared when a spare
valve was substituted in that position,
showed that it was not valve trouble. The
automatic bias resistance was of the correct
value and, besides, the receiver had pre-
viously functioned perfectly.

Location
Now it so happened that the H.F. valve
was one having the grid connection to a
metal top thimble cap, and I noticed when
touching it that it was distinctly hotter
than one usually finds such a valve to be.
This was a eclue—excessive heat means
excessive anode current (not having any
instruments with me I could not measure
it) and excessive anede carrent probably
meant insufficient or no grid bias. In this
set the grid circuit was completed, so far
as bias is concerned, by a 1,000-ohm
resistance shunting the bottom coupling
condenser of the bandpass arrangement
(see Fig. 1), and thence via the grid coil.
Had this resistance broken down ? Short-
circuiting it failed to make any difference,
80 that the resistance was beyond reproach.
Clearly, then, the trouble was in the tuning
coil—a type of component which seldom
gives cause for complaint. A more detailed
examination, indeed, showed that one end-
of the medium-wave winding had become
detached from the tag of the termimal. A
temporary repair was effected by cutting
out the coil entirely and using the input
coil of the bandpass pair as a single grid
“coil.  Selectivity was, of course, not so
good, but the set was perfectly workable
while the faulty coil was being properly
repaired.

A Wrong Chassis
Another interesting feature about trouble-
hunting is the ease with which quite obvious

1

By Studying a Few of the
i Ordinary Faults it is Possible to
j Extend: One’s Knowledge for
Future Fault Diagnosis

By H. J. BARTON CHAPPLE, B.Sc.
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causes of faults can be overlooked. Two
instances came to my notice recently where
errors of the grossest kind, due either to
carelessness or ignorance on the part of
the amateur constructors, were entirely
overlooked for quite a long time, simply
because one would not dream that mistakes
s0 elementary could be made. In the first
place a friend complained that his newly-
completed set gave nothing but the most
appalling hum; the circuit was quite

correct, all the specified components had
HEF HT+

x
ARAAA

>HT=
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Fig. |.—The fault described could have been

in the reststance R, or the coil L.

been used, and the assembly and wiring
instructions had been most faithfully fol-
lowed.

But not a single station could be
heard for the terrific hum. Naturally,
an .open grid circuit was  suspected,
but tests on individual components
revealed no fault. I had not troubled
to look at the H.T. smoothing, for.

{end of the H.F. choke (see Fig. 2).

there was a choke of reputable make

ccsmmevvarns
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and two electrolytic condensers which
should have been good enough for anything.

On turning the set over to have a final
look at the under-chassis wiring, the
cause of all the bother suddenly revealed
itself. The original design had specified a
metal chassis, but my friend had substituted
a wooden one. And the earth wire which
was connected to all the points in the set
which had to be earthed, was also soldered
to tags clamped between the fixing nuts of
the electrolytics and the wood of the
chassis ! There was no smoothing at all—
and I had looked at the set for half an
hour and had not spotted it !

A Reaction Fault

In the other case, an ordinary H.F.-
detector-output arrangement failed to give
any signals, although the gramophone
section was perfectly satisfactory. Once’
again nothing abnormal could be discovered
by a casual overhaul of the wiring, and L
was assured that each of the components
had been separately tested for continuity.
Transferring the aerial connection to the
detector certainly produced signals, but
the detector reaction was quite inoperative.
Overhauling the reaction circuit, I dis-
covered what should have been noticed
earlier, namely that the connection to
the reaction coil had been taken from the
H.T. side of the H.F. choke, and not from
the anode side—a mistake so elementary
that the bare idea of it had never entered
my head. When this fault was rectified
the detector circuit: functioned perfectly,'
and the aerial was retransferred to the
H.F. valve. Practically nothing in the
way of signals could be heard. But then,
profiting from my experience with the
detector, I had a look at the H.F. anode’
circuit and there, sure enough, the same’
mistake had been made, and the connection
from the anode circuit via the coupling
condenser had been taken from the top
It
was but the work of a moment to change
the lead over and leave the set working
correctly.

Quite a number of amateurs’ troubles
are the result of using components which’
happen to be on hand without giving

(Continued on page 575 )
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Fig. 2.—~The dofted lines show the incorrect positions for the feed from the H.F. stage to detector.
and from detector to reaction. '



~ January 18th, 1936

Moder

PRACTICAL

n

Coil

Connections—3

In this Third Article of the Series, Iron-cored Tuning Units are Discussed

By C.

HE history of iron-cored tuning units
dates back about three years, and
that of the iron cores themselves

about sixteen years, and it is interesting to
realise that these coils were introduced
too late for sets to be built *‘ around them,”’
merely because they represented a new
line of research. Undoubtedly theirappear-
ance on the radio market created quite a
furore at the time, but it would not seem
they are accepted purely on their technical
merits. ]

A previous analysis showed that iron-
cored units were employed in 27} per cent.
of 40 commercial receivers made in 1934.
The percentage is steadily rising and appears
to be coincident with improvements to the
iron cores and, to a smaller extent, to the
general coil construction.

Powder Iron Cores

Readers are doubtless aware that iron
cores were originally made for telephone
repeater work, as certain void Standard
Telephone patents prove. Methods of
constructing the cores disclosed in those
early patents still offer a guide to modern
versions. Apart from their use in high-
frequency circuits, compressed powder
iron cores are used to-day for low-frequency
(L.F.) transformers;relays, and, even more
important, for the magnet systems of meters

which can be used for measuring A.C. and
D.C. voltages with an equal degree of
accuracy.

From a technical aspeet iron-core con-
struction still offers considerable scope for
rescarch. This was clearly indicated in
the summary of the special report No. 14,
compiled by the Department of Scientific
and Industrial Research. The report,
entitled “ Magnetic Materials at Radio
Frequencies” is available, 7d., post free,
from the above Dept. at 16, 0ld Queen
Street, Westminster, London, S.W.1.

Near]y two years have elapsed since the
report was published (it appeared in
January, 1934), although it can still be
recommended as a basis for discussion and a
starting-point for those interested in the
subject. It is understood a further report,
No. 17, has since appeared.

V. COLLE

Numerous patents have been granted
on improved powder iron-core materials,
and coil and set manufacturers have not
only a choice of a range of shapes and sizes,
but also of various grades. The four prin-
cipal makers of cores in England are :—
Standard Telephones and Cables, Aladdin
Radio Industries, Salford Electrical Instru-
ment Co., and Ashley Wireless Telephone
Co. Each of their products are named
Permalloy, Polydoroff, Ferrocart, and
Atmalloy, respectively.

It is not clear that the name Permalloy
strictly applies to the bar radio cores
produced by Standard Telephones, because
Permalloy B and C grades, described in
Bulletin No. 608, are supplied essentially
for interstage and output L.F. transformers
and measuring instruments. Presumably
the iron cores for radio purposes are grade
A. (?), being square bars .33in. square by
1.09in. long, and with a permeability
of 11 to 13 between 250 and 1,500 kc/s.

The radio cores due to Aladdin Radio
Industries under Polydoroff patents are
made in four grades A, B, C, and D, with
apparent permeabilities of 14, 16, 20, and 14,
respectively. Each core consists essentially
of a cylindrical plug {in. diameter by 1 to
1} in. long. For LF.T. units the length can
be halved.

The makers show that the use of a square

SCREENING CAN

BAKELITE STRIP SUPPORT
FOR RIGIDITY

PRINTED CELLOPHANE
SLIP FITS HERE SHOWING
COIL TYPE

MEDIUM WAVE WINDING

SIDES CUT AWAY TOREDUCE
DIELECTRIC LOSS

> POWDER IRON CORE IN
LONG~WAVE COIL
= MI.%.‘T"Q%ROVIDEEEDNON UNDERSIDE
SO0 2L BASE TERMINALS

The Goltone iron-
cored tuning unil is of
novel construction. A
minimum of dielectric
malerial is used, the
coils being mounted
between bakelised
strips,

ETC.

HALF MOON

or round bar core provides a coil con-
struction which develops an external
magnetic field, not necessarily of the same
intensity as that due to an air-cored coil,
but requiring a screening can of reasonable
dimensions to prevent eddy current losses.
By using a return magnetic yoke of E
shape, with half-rounded ends to fit to
the eylindrical plug, the effect is to close the
magnetic field and thereby allow a much
closer fitting screening can.

It ¢an be concluded that the advantage
lies i1 a more compact coil construction
rather than a noticeable improvement in
efficiency. The point is worthy of note,
because extravagant claims have been
made for closed cored coil constructxons,
whereas at the most the improvement is
only 15 per cent., against which must be
“placed the higher cost of the core.
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AIR-GAP ~
ADJUSTED FOR
MATCHING

SECTIONALISED
WINDINGS; mm

The construction of the Colvern iron-cored tun-

ing unil is clearly shown in this illustration.

The wave-band switching and filter coupling
coils are contained within the bakelite base.

Short-wave Coils

Polydoroff-Aladdin cores Grade A are
intended for short-wave coils and to replace
those wound with Litz wire on glass
formers (such as in Phillips receivers).
Grade B material is more suited for medium-
and long-wave tuning units ccovering 500
to 1,500 kefs and for LF.T.s of 465 and
450 kefs. For use at lower radio frequen-
cies, such as IL.F.T.s of 110, 126 ke/s, etc.,
telephone loading units, permeability tuning
and high-grade L.F. components, the Grade
C core is recommended. Finally, in the
same range, Grade D offers the same advan-
tages as Permalloy B previously mentioned.

Ferrocart iron-cored coils, due to Hans
Vogt, made by Colverns, the laminated iron
sheet and cores supplied by Salford Electri-
cal Instruments (a subsidiary company of
Ferrocart, Ltd., now deals with production),
are too well known to readers to need
extensive description here. Improved
methods of manufacturing the laminated
core material prevents disintegration in
hot climates and allows the sheets to be
stamped and worked to various shapes not
only for cores for tuning coils, but addi-
tionally for industrial electrical purposes.
Compressed powder iron, square-bar and
E-shaped cores of various sizes and per-
meability factors are also available from
the above-mentioned company.

None of the iron cores mentioned have
provision for inductance matching. So far
coil makers havé arranged on the coil
assemblies means to slide the cores in and
out of the bobbins in the casec of square
or round bars, or, where I and E cores are
used, to close or separate the core pieces.
For instance, by inserting a square bar
core .33in. square by 1.09in. long in
a medium-wave coil bobbin {in. long,
and commencing with one end of the core
flush with one coil cheek, a variation of
about 7 per cent. in the inductance can be
achieved merely by sliding the core to a
more central position. A greater core
movement is, of course, possible, except
that the constructor would not care to pur-
chase tuning units with the cores projecting
half-way out from the bobbins, assuming
inductance matching necessitated this
course.

Matching Iron-cored Units

Present methods of matching iron-cored
units as deseribed cannot be adversely
(Continued averleaf)
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(Continued from previous page)
criticised where the tolerance of error is
predetermined. The tendency of receiver
design is to more accurate calibration of
stations .and greater selectivity. Hence
the usual tolerance of plus or minus .25
per cent. in inductance matching is becom-
ing unacceptable in the more accurately
calibrated receivers.

Allowing for the fact that the onus of
providing a closer degree of accuracy is
equally on the variable condenser manu-
facturer (as well as lower dielectric losses
by the use of ceramic insulation), it is
incumbent upon the coil maker to allow
for nearly dead accurate matching without
unduly increasing the cost of the coil units.

To achieve this object, a major require-
ment is that the permeability of the cores
shall remain substantially constant for
different values of operating and super-
imposed direct current. Furthermore,
there is the necessity for a low change of
permeability with change of temperature,
The most important feature is for fine—
one might say, micrometer—movement of
the core, or part of the core, in a mechanical
sense.

It is impossible to guard against changes
of temperature except in conditioned
buildings, but the selection of cores from
single batches made under identical condi-
tions will ensure a uniform change of
permeability throughout the coils in any
one set. Standard Telephone cores, as an
example, do not change in permeability
more than —.03 per cent. per 1°C. rise.
Possible variations due to superimposed
D.C. can generally be avoided by working
coils in a pure high-frequency state by
parallel-feed couplings.

The main question of fine adjustment of
the core for critical inductance matching
appears to be one which has not yet received
the full attention of designers in this
country. Recently the writer was privileged
to examine some cores made on the Contin-
ent and which incorporated all the desirable
mechanical features. Altogether about a
dozen samples were inspected, all of which
were characterised by the provision of a
screwed powder iron plug engaging with the
main core, which is drilled and tapped.

Inductance Tests

The process of matching similar coils
incorporating these cores is a very simple
one, as the main core plus its plug (which
is ready screwed about half-way in the

PRACTICAL AND AMATEUR WIRELESS

main core) is inserted in the coil and
positioned to give the usual close matching
effect. An adhesive, such as bakelite
varnish or hard wax then secures the core
firmly in position, the coil 'being put on
one side for the adhesive to harden.

A further inductance test is then made
later, the plug being screwed either further

Part-sectional view of the Varley iron-core

tuning- coil showing its construction. Nole

the unusual positions of the coils to prevent
interaction befween them.

in to increase the permeability of the
core, or to reduce it by unscrewing. No
doubt a similar effect could be achieved
with a single round type of core, screwed
like a large sized grub screw, and the coil
bobbin moulded in cellulose acetate with a
corresponding female thread.

The former method, of course, lias the
advantage in that the main core is normally
set in the same relative position, giving each
coil a definite self-capacity, which the plug
should not upset.
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windings are equally desirable. Split coil—
formers, or single formers with movable
walls are suggested. If a short iron core is
used to match the oscillator tuned winding,
a further small movable core could be
employed inside the reaction winding to
link and vary the coupling. These sugges-
tions are by the way, and are mentioned
because in the experience of the writer
critical oscillator matching can be more
difficult with iron-cored units than with air-
cored versions.

Merits of Iron-cored Coils

There are several ways of considering the
merits of the units under discussion, and
these may be summarised in the following °
manner :(—(1) With iron-cored coils it is
possible to obtain a much larger degree
of amplification with the same degrec of
selectivity as with the usual air-cored
equivalent ; (2) By the use of suitable
low tapping points iron-cored units will
exhibit greater selectivity at similar signal
strength on the same comparative basis;
(3) Greater accuracy and easier methods of
inductance matching; (4) Iron-cored coils
can be made of equal efficiency to selected
air-cored units, but with considerably
smaller physical dimensions. It is also
possible to design closed iron-cored units
of much smaller dimensions than air-cored
units to have a greater degree of amplifica-
tion ; (5) The smaller field of even open bar
type iron-cored coils allows much closer
screening without a large decrease of
inductance. A screening can with an
annular air gap of }in. surrounding an
air-cored coil reduces the medium-wave
inductance by 14 per cent., and on long
waves by 10 per cent. A similar air-gap be-
tween the metal can and an iron-cored unit
reduces the medium-wave inductance by
2 per cent., and on long waves by 1 per
cent.

Readers will have gathered from the fore-
going that iron-cored coils are capable of
meeting the most exacting demands of
receiver manufacturers. Should any con-
structor consider the information given
irrelevant to a practical journal, it must be
remembered that iron-cored coil home

Correct tracking and operation of the
oscillator circuit in a superhet necessitates
not only critical values of inductance, but
also a definite intensity of oscillation. Iron-
cored coils with cores having fine adjust-
ment will satisfy one condition, but means
for varying the position of the reaction
windings relative to the tuned oscillator

construction is either not justified or alter-

natively offers certain difficulties with the

tools usually available. Apart from the

attempt to make these notes of general
| interest, constructors should be placed in a
better position to discriminate between good,
indifferent, or bad coils when building
future set designs.

Variety from the London Regional

OR this Variety Hour, which will be
given on January 22nd, Ernest
Longstaffe has collected, with one notable
exception, a cast all of whom are new to the
microphone. The exception is Edwin
Lawrence, whose brilliantly funny mono-
logues will ensure the rapt attention of
listeners, The newcomers include a close
harmony trio of astonishingly talented
artists, who call themselves ‘‘ The Three
Herons ’ ; Harry Chapman, who appeared
in ‘“ More Light Fare” on December 2nd,
has collected for this programme a novel
and curious combination of players who
will be known as ‘‘ The Busking Broad-
casters.” The combination consists of a
harp, that rare instrument the English
concertina, a dulcimer, and a violin. An-
other microphone débutante is Marjorie
Holmes, a soubrette, who is possessed of
extraordinary verve, and should have no
difficulty in expressing her vivid and
compelling personality through the un-
familiar medium of the microphone. Finally,

NOTES
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come Beck and Aston, whose clever and
extremely broad Lancashire cross-talk has
long been popular in the halls.

Granada Theatre Organ, Bedford
FOR the first time the organ of the
Granada Theatre, Bedford—an eight-
rank Wurlitzer—will be heard in the
Midland programme on January 2lst.
The organist there is Harry Farmer, who
is a native of Walsall. His first broadcast
was as a pianist at Birmingham when he
was only twelve. He deputised for Frank
Newman when he was sixteen, and he also
studied under Reginald Dixon, his plan
being to blend their styles with his own. |

“ Barnet’s Folly ”

AN STEWER will be heard in his original
part of George Growsell in his own
play “ Barnet’s Folly,” which has been
adapted for the microphone by Cyril Wood
and will be produced by him in the National
programme this week. The play was first
produced in Plymouth at the Repertory
Theatre in 1931 with the Repertory Theatre
cast. Later it went to Birmingham Reper-
tory Theatre and toured for a time. Last
February it was produced at the Haymarket.
The cast of “ Barnet’s Folly* will be a
hundred per cent. Devonshire. George
Growsell, as played by Jan Stewer, is
described as a near relation of Churdles
Ash. Barnet’s Folly, which gives its name
to the play, is the local name for a factory
erected by an ambitious builder in an
attempt to use modern business methods for
selling farm products, but although the
venture threatens the happiness of nearly
all the characters in the play, it does not
spoil the rural atmosphere, for all three
acts are presented from Melston Farm.
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BUILDING WITH THE
BESY/ TO GET THE
RESULYTS

Second-rate materials won't pass muster here. *“The
best,’’ say the architects. ‘‘The best,”’ echo the con-
tractors. And that’s just as it should be. Yet building
with the best materials doesn’t always cost more.
Quite often it's just a matter of wise buying. Thus it
Is with T.M.C-HYDRA Condensers. When it's a
radio you're building, the most accurate, reliable and
uniform condensers can be secured
simply by insisting on T.M.C.-HYDRA.

THE FOUNDATIONS
OF A GOOD SET ARE —

CONDENSERS

I MADE IN ENGLAND

Write for Catalogue

I.M.C.HARWELL (SALES) LTD

Britannia House, 233 Shaftesbury Avenue,

London, W.C.2 (A few doors from New Oxford Street)
Telephone: Temple Bar 0055 (3 lines)

Made by TELEPHONE MANUFACTURING Co.Ltd.
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HERE IS THE
H.T. I

@,.

HOUSE &
| @ ﬁw:smcc

RECTIHEP I,
OUSE ME‘M ¥
EsﬂNGﬂ

spe:fled for the

HIGH-FIDELITY
PARAPHASE
AMPLIFIER

described in this issue

Quality output is particularly sensitive
to fluctuations of H.T., therefore the
designer has wisely chosen a Westing-
house Metal Rectifier, which can be
relied upon to maintain a perfectly steady
output. In addition, the Westinghouse
Rectifier is absolutely reliable, most
efficient and does not deteriorate in use.
If you want the best from your radio,
send for a copy of the Westinghouse
booklet, “ The All Metal Way, 1936,”
without delay.

BWESTINGHOUSE]&

METAL RECTIFIERS

Westinghouse Brake & ngnal
Co., Ltd., 82, York Road, King’s
Cross, London, N.1.

Please send me a copy of “ The
All Metal Way, 1936,” for which
1 enclose 3d. in stamps.

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

Pract W. 18/1/36
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Specified for the
—PAREPHASE AMPLIFIER—

The WEARITE SHORT WAVE
H.F. CHOKE Type H.F.3
A standard S.W. choke having an

" ENY” flective impedance of
2N\ ;.Se:ul IBO metrestl o 3/6
N TWO REQUIRED - each
N

The
WEARITE L.F. CHOKE

TYPE H.T.12

A constant inductance choke of

20 Herries, 75 m.a. an

d
400 ohms resistance.
R 10/6
The WEARITE MAINS CHOKE

TYPE H.F.11
A highly efficient choke for all

types of A.C., D.C., and Universal N
pyres ol AC. DG and Universal 4/-

I~ 4
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UNIVERSAL
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PRI I THE WIRELESS CONSTRUCTOR'’S
¥ PRAC. IB/1/36 vovvievvrvnanra.s ENCYCLOP/EDIA
— By F. J. CGAMM
8203 (Editor Practical and Awmateur Wireless)
Compiled by the leading designer and writer on the
practical side of wireless construction and recently
brought right up to date. The whole field is covered and
the work is remarkable for the number of practical
nd Preﬁelel\¢@ diagrams, etc., used to illustrate the text. 3s. net
D3 a : .
— . wemeiss | FIFTY TESTED WIRELESS CIRCUITS
us,
\ For manv'obu' " i need be By F. J;. .CAMM
boundary i >* meni from one’s A useful handbook containing every modern circuit,
sel to the enioy elerence €an complete with instructions for assembling, component
pipe. Price :nders“ et values and notes on operation. 2s. 6d. net
b conciled. F1©
o comidered ot 70 WIRELESS STEP BY STEP
i “iill upu w“h"Airmen for cho By DICTRON
Tenth Edition .
A handy little book which shows the reader how to
MIXTURE obtain the best results and consequently the maximum
FLAKE enjoyment from his receiving set. 2s. 6d. net
NAVY CUT

FINDING FOREIGN STATIONS
By RALPH W. HALLOWS
A practical book by one who has made a special study
of the subject. Contains hints and suggestions which -
will enable the reader to obtain the best possible results.

3s. 6d. net
WIRELESS FOR THE MAN-IN-THE-
MOOMN
By COULOMBUS and DECIBEL
“ If you want a really gorgeous text-book on wire- At
less,”” says the Manchester Evening News,  do \@e'\ S
read ¢ Wireless for the Man-in-the-Moon.” ”’ <

This book should be in the hands of all
who are interested in wireless and wish _. o
to acquire a complete knowledge of \3 ‘;
“how it works.” 2s. 6d. net.
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ENERAL details
week of the three-valve superhet
circuit, and we can now proceed to

consider the construetional work in greater
detail, whilst for the benefit of those who
are unable to follow the circuit diagram
given, a pictorial circuit is shown in Fig. 1

were given last

on this page. There may be some who
would prefer above- and below-chassis
wiring plans of the set, but it is scarcely
practicable to give these in view of the
fact that alternative components may be
used ; because of this the plans would vary
to a certain extent according to the
particular parts used.

Mounting the I.F.’s

The outline plan of the chassis given last
week indicated the positions of the largest
of the new components—the third coil and
LF. trapsformers—but the actual method of
mounting the latter depends upon the type of
transformers employed. For example, if
Varley or Wearite transformers are used

Fig. 2.-—Theoretical and pictorial diagrams showing how variable-mu control is added fo the
The lead shown by broken lines is removed.

pentagrid valve.

Practical Details are Given Concerning the Superhet Conversion Dealt With Last Week,
and Particulars are Given for the Application of Variable-Mu Control to the Pentagrid,

as well as for the Addition of Band-pass Tuning.

they should simply be attached to the upper
surface of the chassis by means of ordinary
wood screws, but if the Bulgin or Eddystone
transformers are used the procedure is
modified. In the case of the Bulgin trans-
formers, 1}in. holes must be made through
the chassis by means of a brace and suitable
centre or expanding bit. When using the
Eddystone components four-}in. holes must
be inade through the chassis before mounting
each of the transformers; these are the
holes through which the flexible leads must

By FRANK PRESTON

be passed before the component is finally
screwed down.

As to the other parts, the majority are
supported' in the wiring and can be so
arranged that the connecting leads to them
are as short as possible, and in conformity
with the general rules laid down in the
first two articles of this series. The pre-set
condenser (.0001-mfd.) should, of course,
be mounted on top of the chassis where it is
perfectly accessible, and it should be situated
as near as convenient to terminal No. 4 on
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TO ASPIAL cane 11 h NOT USED / =3
S - .1 .
: . e ~ 2 3
cons g - e 4 = = R
b aoor ‘b d _;i__"“‘ L’ >
(1 s = S :
L VALVE CAP, ) W S e =
. v : %
jit i ‘ ‘” =3
ol o .
I ittt = HE+
1 : @ L ® @ov
I . 1 f 3 2
AMFO -8 | 'y € 5 4 .
A Q)i b 4 a
oF. <)
i = 3o
i o) e
- i
3 @001 | @
& ) () WFOL METAL RECTIFIES
$
/ : &y b : ¢ £
ot @, S @A 7 G ? B ] o
100,000 £2 B > ey ', »S0. { 990¢ 1O
i T . b
A N T 60-89
| - = F0 (W /00. 5002
o ) £ 7 Lre
EARTH 3 A
o 7—/ = - [’—"‘"LI—
e ~— G- W=
SwircH G.B7F

Fig. 1.—This pictorial circuit will make the wiring of the frequency-changer, I.F. amplifier and

second detector quite clear to

those who were not able to follow the theoretical diagram given

last week.

the oscillator coil—that is the terminal to
which it must be connccted. ]

It was mentioned last week that in the
preliminary arrangement only a single coil
wilt be used in the aerial circuit. Thus,
only one of the two-point switches is re-
quired, and this is used for wave-changing
with both coils in use. When band-pass is
added later the second switch will be
brought into use again.

In passing, it should be mentioned that
the L.F. stage is not shown in Fig. 1, since
this remains unaltered, and is wired exactly
as shown two weeks ago. The connections
to the ¢* Westector ” also remain practically
unchangéd, since the only difference is that

1 an L.F. transformer is used in place of the

second tuning coil.

Setting the Trimmers

After completing the wiring. the pre-
liminary trimming adjustments can be
made, and it is worth while to take particu-
lar care in carrying out this part of the
work, because the set can never operate at
maximum efficiency if the trimming is
not done thoroughly. The first step is to

- tune to a station on about 250 metres, and
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then to reducc signal strength by means
of the volume control until the transmission
is only just audible. After that, the trim-
mers on the gang condenser can be set.
Start with that on the oscillator section and
turn the screw very slightly, first in one
direction and then in the other. It will
be found that the setting of this is extremely
critical, and it will probably be noticed that
any alteration from the original setting will
cause a reduction in signal strength, due to
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the fact that the operation of the ma‘n
tuning knob was originally dependent upon
this condenser section.

Next, repeat the process on the middle
trimmer, but do not touch the condenser
knob at all during the process. Although
the adjustment is not likely to prove very
delicate, it should be found that there is one
particular position of the screw at which
signal strength is greatest. When satisfied
that the two trimming condensers are
adjusted to their optimum positions at the
particular wavelength in use, tune to
another station on about 500 metres, and
repeat the adjustments just described,
taking care to move the trimming screws
as little as possible. Should it be found
that an appreciable alteration is required,
it may be assumed that there is a fault
either in a component or in the wiring,
and this should be looked for.™ As an
additional test, it is desirable to tune to a
third station near the centre of the medium-
wave band and repeat the adjustment in
order to secure the best ‘‘average”
settings.

LF. Trimming

The next step is to adjust the trimming
screws on the I.F. transformer, commencing
with that transformer which is nearest to
the pentagrid valve. The actual method of
adjustment depends upon the make of
transformers employed. All except the
Varley are similar in that two adjusting
screws are accessible through holes in the

top of the screening case ; one screw is for

the condens2r across the primary winding,
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and the other is for that in parallel with the
secondary. In the case of the Varley, there
is a hexagon nut which operates one trim-
mer, and a grub screw concentric with
this which operates the other.

Using a long screwdriver nicely ground (if
necessary) to fit the screws exactly, turn
first one and then tlie other very slightly
backward and forward until the best setting
is found. When using the Varley trans-
formers first turn the nut with a suitable
well-fitting spanner, and then the grub
screw with the screwdriver. Repeat the
process exactly on the second transformer,
after which the set should be perfectly
““tuned-up » for medium-wave reception.

Long-wave Tracking

When the wave-change switch is turned
to the long-wave position it might be found
that signal strength is at first very poor,
this indicating that the long-wave pre-set

Fig. 3.—Theoretical and pictorial diagrams

showing how the third coil is wired so as to form
an inductively coupled band-pass filter.

7o
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padding condenser requires adjustment.
After tuning to a station near thc middle
of the range slowly turn the adjusting knob
of this condenser with a long screwdriver
until the best setting is found. If signal
strength is still unsatisfactory it might be
necessary slightly to readjust the trimmers
on the I.F. transformers and on the gang
condenser, but these adjustments should not
be made unless they are found to be abso-
lutely essential. If alterations kave to be
made it will be desirable, if not essential,
once again to repeat the trimming on
medium waves.

V.M. Volume Control

In the receiver as it now is, variable-mu
control is applied only to the H.F. pentode
valve in the I.F. amplifier, and the control
cannot thus be fully effective. In order to
make it so, variable grid bias must also be
applied to the pentagrid, and there are two
or three possible alternative methods of
providing for this. The simplest, and that
which is recommended, is illustrated in Fig
2, where it will be seen that the lead from
terminal 5 of the centre coil to the control
grid of the pentagrid is broken, a .0003-mfd.
fixed condenser being inserted, and a lead
taken from the grid to a .5-megohm grid
leak, the other end of which is connected
to the slider of the potentiometer. In
making this simple alteration it is important
that the grid leak should be placed as near
as possible to the valveholder, so that it
acts as an effective *‘stopper’ or de-
coupling resistance, preventing unwanted
coupling between the grid circuit and other
parts. of the set. When this variable-mu
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control has been added it should be found
that the volume of the most powerfully-
received transmission can be cut down to a
whisper or even eliminated entirely.

Band-pass Tuning _

The only trouble which might possibly be
experienced now is that a few ‘ chirps™
may be heard when tuning the set. These
will be most pronounced when the receiver
is used in conjunction with a long aerial
situated within a few miles of the local
station. In any other circumstances, it i3
most probable that there will be no inter-
ference whatever, since the circuit is similar
in many respects to that of the ‘‘ £4 Super-
het,” which is almost entirely trouble-free
in this respect. In any case, however, any
little trouble which is experienced can be
completely eliminated by changing over to
band-pass tuning in the input circuit. This
simply involves the connection of the
‘““ gpare >’ coil which is mounted nearest to
the front edge of the chassis. The easy
connections are shown-in Fig. 3, from which
it will be seen that the coupling between
the two tuned circuits is on the ‘‘indue-
tance ”’ pr;nciple, the coupling windings in
each of the two B.P.80 coils being joined
together—terminals 7 and 8 of the first coil
are connected to terminals 8 and 7 re-
spectively of the second. Additionally, of
course, terminal 5 of the first coil must be
connected to the first section of the three-
gang condenser, and the aerial must be
transferred from terminal 1 on the second
coil to the corresponding terminal on the
first. When this 1s done the loose-coupled
aerial winding in the second coil is not used.
One of the three-point wave-change switches
is used to operate on both band pass coils,
the second switch being used with the
oscillator coil only.

! Final Adjustments

After this alteration has been made it
will be necessary to set the trimmer on the

t section of the gang condenser, and it

ight be necessary very slightly to modify
the setting of the second trimmer to com-
pensate for the slightly modified character-
istics of the second tuned circuit when the
aerial ‘“‘load” has been removed.

The method of applying automatic
volume control will be described in the
next and concluding article of this series.
The modification is of a simple nature, and
does not necessarily involve the use of
additional components.
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Hot Words on the Radio

HEAR that wireless listeners on the

East Coast are complaining that the
B.B.C. programmes are being interrupted
by certain trawlers whose skippers make
too free use of the vernacular of the sca.
I imagine that every reader will now
endeavour to listen in on those wave-
lengths in the hope of picking up a snatch
of nautieal conversation containing a
diadem of humour such as that which is
causing all this pother. You know what
sailors are! All the same, I recommend
you to do so using a pair of headphones,
for the lingo will be most disconcerting if
you reproduce it through the loud-speaker
‘in the presence of ladies.

Between Items
SEE that an announcer at Budapest
spends the time between announcing
long items in writing his memoirs. This
answers a problem which has troubled me

An announcer in Budapest fll; in the time
between long items bg writing his memoirs.

for a long time, for I have often wondered
how announcers fill in their time, and
manage to keep awake during some of the
long items, which are as sleep-inducing
as some powerful injection. There are,
of course, other items which make you sit
up and take notice, and send your tempera-
ture and blood pressure rising. Some of
the propaganda broadcasts from Moscow
are in this class.

Orchestral Balance
REPRODUCE below a paragraph I
read in one of our daily papers. 1 give
it without comment. It s too good to
miss :—

““The responsibilities of radio balance-
engineers are engaging the attention of
musicians.  Orchestral tones range from
ppp to fff or from 1 to 1,000,000 frequencies.
The microphone, however, can only trans-
mit from 10 to 10,000 frequencies, or from
pp to ff, about ten times less volume.
If the pp is exceeded, background noises,
atmospherics, and ‘ mush’ supervene; if
the ff is exceeded, the loud-speaker may be
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overloaded and ‘ blasting *setin. . . . Dr.
Adrian Boult points out that electrical
reproduction is not able to take the full
range of tone, but he is satisfied that the
control engineers of the B.B.C. are
thoroughly capable musicians, and able to
look after this.”’

Why Not - Expand
Waveband ?
T has always seemed to me that the only
solution to the interference problem
(I am not, of course, referring to electrical
interference) is to move the commercial
transmissions, which at present occupy
wavebands ranging from 600 metres to
950 metres, into the long waveband some-
where between 1,000 and 2,000 metres.
As the greatest number of stations operate
at present between 200 and 600 metres,
this will enable a wave-length reshuffle to
take place so that each station can clearly
be separated. This would, of course,
mean a radical! change in receiver design,
particularly in the tuning coils and variable
condensers. Far too many stations are
crowded together, and as with ordinary
vehicular traffic the roads of the ether
must be widened. As it is illimitable it is
a comparatively easy matter to do this.

My Home Recotder
HAD a home recording set given me for
Christmas, and as the only time I sing
is in the bath, I fixed it up there to record
my Neptunal vocal efforts. Having heard
the results I have decided to sing no more,
and my neighbours, who have threatened
to sell their houses and leave me in peaceful
solitude because of this latest outbreak of
mine, may rest assured that they will not
be regaled each morning with Thermion’s
throaty O-Sol-mi-o. After all, I must
have some consideration for my neigh-
bours; they have suffered my late night
and early morning wireless experiments.
They must have been annoyed by my early
wireless receivers, and by the very poor
quality of my early loud-speakers.

Critics Want the Whole Woiks
HEAR some radio critics are complain-
ing that the stamping of the cold feet
of the spectators should have been allowed
to reach the commentators’ box and mike
during the New Zealand versus the London
match on Boxing Day. These sounds may
lend atmosphere and help to make such
broadcasts a success. Personally, 1
always listen to running commentaries
sitting on a plank supported by two piles
of bound volumes of PRACTICAL AXND
AMATEUR WIRELESS and wearing a hat,
coat, and muffler. If 1 can get the correct
atmosphere in this way why should not
other listeners ; and what does the listener
want, the commentary on the match, or the

the Medium

miserable sensatipns attendant
watching it ?

Absurd Pots pourri
I DISLIKE intensely those trios who give
the sort of programmes designed to
please everybody. You know the sort of
thing. Selection from Wagner, and Over-
ture to Zampa sandwiched in hetween
“My Sweety Don’t Care for Me,” and
“Lovely Lou Lou Loves me Now”; with
a crooner thrown in as well, my
misery is complete.

upon

Television Announcements
'HE latest tarradiddle in the television
L tangle states that the first programme
will go out on May lst. The expected
opposition from the film interests has
caused the B.B.C. to state that it will make
itsown films. Letus hope that it seizes the
opportunity to clean up that aspect of the

I recorded my *“ Song of the Bath.”

film industry—I might say the most dis-
gusting aspect of the film industry—which
I believe is technically known as Credit

Titles. 1 give an example of the sort of
thing below :—

'JOSEPH BLOGGSKI

PRESENTS
NATALIE NITWIT
AL BOLENEY'S
VERSION OF

«“AS YOU LIKE IT”

PRODUCED BY

SAM STINKSKI}

DRAMATISED BY
PAUL PUNK

From the play by

William Shakespeare
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Not only is a good deal of this sheer
arrogance, but it is also an inversion of the
apportionment of credit. When you go to
the films yon find that some foreign-
sounding name appears first. Apparently
he is the man who has put up the money
and is determined to let you know it.
Next come the names of the producer, the
distributor, the actors, the photographers,
the office boy, and usually, for a fleeting
frame or two, the name of the author in
the smallest possible type. 1 hope the B.B.C.
will remember that old adage “ The play
is the thing,” and give the author credit,
and the other people associated with the
production such credit as they are entitled
to. Most of the people connected with the
film industry are addle-pated nitwits who,
without the slightest degree of histrionic
or educational merit batten themselves
like barnacles on to some poor author’s
scénario, and ‘“stars” make thousands of
pounds a year for appearing for a few
minutes on the screen, whilst the author
is lucky to get £50 or so. It’s wrong, dead
wrong, and it isn’t white, man, it isn’t done.

Dial Lights
l constructors, as well ‘as users of com-

mercial receivers, who have had trouble
due to the rapid burning out of the dial-

You must get atmosphere to listen to running
commenlaries.

light bulb. In most cases the set has been
of the A.C. type, the bulb being fed from
the 4-volt supply used also for the valve
heaters. And, since the particular trans-

former winding is rated at 4 volts, it seems :
natural to suppose that a suitable bulb :

would have the same rating. When such a
bulb is used, however, it very soon burns
out, and it is invariably better to use a
bulb rated at not less than 6 volts. The
reason for this is that the maximum or
peak voltage attained is greater than 4,
4 volts being the mean or average value.
At least that is the reason generally
ascribed, but I believe that vibration of the
filament is just as important a point. The
filament of a 4.volt flash-lamp bulb is
slender and when made whitc hot is com-
paratively delicate, so that it breaks easily
due to the slight vibration caused by the
AC. supply. A 6.volt bulb is not run at
‘“full load”’ and therefore the filament
docs not reach a maximum temperature.
Consequently it is more robust and well
able to withstand vibration.

An alternative method is to wire two
38.5-volt bulbs in series, this often being an
advantage when a long horizontal or
arcuate tuning scale is employed.

In the case of a battery sct a 2.5-volt
bulb is most suitable, but the position is a
good deal different in a universal receiver.
Dccasionally it is possible to use a lamp in
aeries with the heater circuit, but in most
imstances the best arrangement is to con-
mect a 5-watt lamp, of voltage rating
appropriate to the mains supply, direct to
the mains socket. Due to the low current
consumption, the lamp does not become
very hot, and can be placed fairly near to
the celluloid scale with safety.
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TRRTY

Using the Eliminator
ERE are many constructors who
attempt to operate a battery-type
receiver from a mains unit (either D.C.
or A.C.) and experience various diffi-

culties, principally instability. They
seek for all kinds of faults in the receiver,
but do not suspect the mains unit.
Although such a unit may function
perfectly satisfactorily with one receiver,
it is no guarantee that it will also operate
in the same manner on another set,
and this causes difficulty in view of the
fact that constructors often get the unit
tested by a friend when they are in
difficulty. It is generally found that the
trouble occurs in an

the H.F. valve and the detector anode

HAVE recently run across not a few : are both intended to be operated from a

60- to 80-volt tapping. On the mains
unit there is generally a point marked
S.G. or 80 volts, and this is sometimes
provided with a variable control in order
that certain scope is provided at this
tapping. It may be found desirable in
such a case to operatc only the screening

the detector anode through & decoupling
resistance to H.T. positive (maximum),
with a fixed condenser between earth and
the junction of the original detector H.T.
lead and the decoupling resistance.

the most effective measure is to re-
arrange the H.T. leads in the receiver
so that only one H.T. lead is brought
out for connection to the mains unit, and
this is taken to the maximum voltage
tapping. All the intermediate voltages
in the receiver are then obtained by
means of voltage-dropping decoupling
resistances, with the usual decoupling
condenser included to complete the
circuits.

Extension Speakers
A CASE of difficulty was encountered
the other day in which a reader
was using an extension speaker with a
commercial receiver. Terminals were
provided on this receiver for the purpose,
but when the extra speaker was connected
in cireuit very weak signals were obtained.
The speaker was tested and sent back
to the makers and found quite in order,
yet the results were very poor. a
final test, the listener called in a service
agent of the firm, who tested the circuit
and found it in order, and even connected
to the receiver a speaker which he hap-
pened to bring with him and which gave
very good signals. After some dis-
cussion, the service agent removed the
back of the speaker which was being
employed by the listener and found that
it was quite a good standard commercial
model, but, and here the point might
seem surprising to some readers, it was a
high-resistance model, whereas the out-
put circuit of the receiver necessitated a
low-resistance speaker. The external

connections were in parallel with a 1-ohm -

speech coil in the receiver and thus the
external speaker was being effectively
short-circuited. This proves the value
of a special extension speaker which is
provided with a matching transformer
giving both high and low ratios.

8.G.-detector t¥Po i gteps to install wireless exchanges or re-

of receiver where the screening grid of :

In : transmission and ti d the Empire
many cases of difficulty it is found that : g T T v -
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Berlin’s Television Service
E understand that the twin ultra-
short-wave sight and sound tele-
vision transmitter, which takes the place
of the once destroyed during the exhibition
fire, is now in operation.

The German Post-Office and the Tele-
funken Company have worked with extreme
celerity, as it is a most difficult matter to
complete two 16 kW anode dissipation
transmitters in three months. This station
supplies a power of 1.5 kW in aerial at
the aerial on the top of the Witzleben
tower. Definition still remains at 180 lines
with 25 frames-per-second.

Empire Broadcasting
CCORDING to a B.B.C. report, 1935
has been a year of steady expansion
in the Empire Broadcasting Service. Hours
of transmission and the scope of the pro-
grammes have increased with a parallel
growth of interest overseas. The corre-
spondence from abroad has more than
doubled, while many Colonies have taken

broadcasting equipment, so as to make
wider use of the short-wave service from
Daventry.

At the beginning of July, a new
Transmission—Number 6-—was inaugurated
as a regular daily feature, after tests which
started in March. This programme is
broadcast normally from 3.0 to 4.0 a.m., and
is intended primarily for rceeption in

¢ Western Canada on the preceding evening.

grid from this point, and to connect { Ip practice, it has proved a very useful

service, in the morning hours in India and
East Africa, and at varying times of day in
many other parts of the world. Constant
experimenting has improved conditions of

broadcasts have been better and more
consistently heard than before.

The Empire News service has been
extended and seven Bulletins are now
broadcast each day from Daventry. The
Empire Orchestra is firmly established and

I dxsltke trios.

plays an important part in the programmes,
especially at hours when there is no broad-
casting in the National and Regional
programines. Notable broadecasts to the
Empire during the year have included the
Jubilee celebrations, the Conference of the
Empire Parliamentary Association, Lord
Jellicoe’s funeral, the South African Cricket
and the New Zecaland Rugby Tours, and the
General Elections in the United Kingdom
and in Canada and New Zealand.

Television Programmes from Paris !
CCORDING to a recent report the
British public may be able to reccive
television programmes from Paris in the
near future, thanks to sunspots. These
broadcasts will be given from the Eiffel
Tower, and the power of this station is
being increased from four to twenty
kilowatts. The transmissions from this
station on a wavelength of ecight metres
usually has a range of only 20 to 25 miles,
but recently, owing to sunspot activity,
wireless experimenters have achieved
remarkable results in long-distance recep-
tion on these wavelengths.
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HE last article in this series gave all
the necessary information to enable
readers to construct a rectifier unit

for use with the Universal D.C. Test Meter
and also outlined some of the uses to which
the completed instrument might be put.
In this connection it should be noted that
the switch on the panel of the D.C. meter
should always be placed in the 1 m/A
position before the A.C. unit is connected
and used. If the switch is in any other
position, no damage will be done either to
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Fig. 1.=—The theoretical circuil.

the meter or to the rectifier, but erroneous
readings will be obtained. Also, make cer-
tain that the correct range is used for A.C.
measurements, as the rectifier unit may
easily be damaged by overload and, in this
respect, is not so robust as the meter
movement.

Where A.C. mains of known voltage are
available we have at hand a very con-
venient method of checking the 500-volt
range of the A.C. meter, and the 4-megohm
parallel resistance on this range may be
reduced to give the correct deflection when
the mains voltage is measured. In some
instances a reduction of this resistance to a
value of 3 or 2.5 megohms has been found
to be necessary, though the reason for this
‘is not readily apparent. Of course, care
must be taken to disconnect the mains
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Using the Universal Test Meter for Reading A.C. Voltages and for

Measuring the Capacity of Fixed Condensers

from the instrument while adjustments are
made.

The voltages are indicated on the 0—1
m/A scale in precisely the same way as when
the meter is used for D.C. measurement,
i.c., on the 10-volt range all readings
should be muiltiplied by 10, on the 100-volt
range by 100, and on the 500-volt range by
500. For example, using.the 500-volt A.C.
range a reading of 0.2 milliamp will equal
0.2 x 500, or 100 volts.

There is no easy method of extending
the current ranges of our A.C. instrument,
and the construction of suitable transfor-
mers for this purpose I consider is rather
beyond the capabilities of the reader.
However, the occasions on which A.C.
current measurements need to be taken for
receiver diagnosis are fortunately rare, and
the omission of extended current ranges
need not be considered a very great draw-
back, or one which unduly restricts the
scope of our meter.

Measurement of Capacity

There is, however, one. very useful type
of measurement which can be made
with our A.C. unit and that is the measure-
ment of capacity. For this purpose it is
necessary that a source of A.C.is available,
and A.C. mains will usually be accessible
to those readers who have constructed the
rectifier unit. In this connection it is
assumed that the mains to be used are
200-250 volts 50 cycles, but any other

2 AL
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Fig. 2—The circuil in a pictorial form.

voltage or periodicity can equally well be
accommodated by suitable modifications
to the meter.

It will be seen from the circuit diagram
(shown diagrammatically in Fig. 1, and
pictorially in Fig. 2) of the additions to
be made to the unit, that the A.C.
mains are fed to a voltage divider, formed by
a 20,000 ohm fixed resistor and a wire-
wound potentiometer of 5,000 ohms, across
which the 10-volt range of the A.C. unit is
connected, and the condenser under test.
The switch is included in the leads to the
meter to serve the double purpose of dis-
connecting the capacity measuring circuit
and preventing damage to the meter
when adjusting the meter for full-scale
deflection before taking capacity measure-
ments: From the for€going it will be clear
that althoueh the illustrations to this part
show the capacity unit as a separate piece
of apparatus, the inclusion of the extra
components can conveniently be made
in the same box as the A.C. unit described
in my last article. If made up as a separate
unit, providing the switch is in the *‘ off *
position after capacity measurements have
been taken, there is no necessity to discon-
nect the unit in order to use the remainder
of the apparatus.

The inclusion of insulated test prods is
another very necessary precaution because
unless these are connected together or
bridged across a condenser, fairly high A.C.
voltages are present and there is a possi-

INSULATED TEST PRODS
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hility- of an unpleasant shock being sus-
tained if bare test prods arec carelessly
handled. The type of test prod in which
the connecting plunger is spring-controlled
will be found to be the most suitable, as
there are no exposed metal parts unless
readings are being taken.

Asg I explained to readers when the A.C.
unit was constructed, a condenser will
permit a flow of alternating current, and the
amount of current passed will depend on
the capacity of the condenser, the voltage
applied to it, and the periodicity of the
supply. This is the principle governing
ihe capacity measurements which we pro-
pose to make, and I shall first explain
how the meter is wired and then procced to
the actual calibration.

Mounting the Components

No difficulty should be experienced in
mounting the components in the box and
the wiring is quite straightforward and may
be tollowed easily from the drawings, with
speeial reference to Fig. 4. Make sure that
the 5,000-ohm potentiometer and switch are
coustructed in such a inanner that the
switch is *‘ off” when the knob is rotated
fully in an anti-clockwise direction and that
all joints in the wiring are sound. The
potentiometer shown in the illustration
18 the Bulgin, Type No. V.S.44 and this
will be found to be eminently suitable.

Now conncet the units together as shown
in Fig. 3, short-circuit the test prods by
extending their points, locking them and
clamping them together in a crocodile clip,
and rotate the 5,000-ohm potentiometer
until the switch 'is “* off.”> Plug into the
A.C. mains and rotate the potentiometer
until the switch ‘“ makes.”” The meter
should now show a small deflection and
further rotation of the potentiometer will
increase this until a full-scale deflection is
obtained. We are now ready to commence
calibration.

Those readers who have a large assort-
ment of fixed condensers of known capacity
will be able to calibrate their meter directly
by disconnecting the mains, removing the
short-circuit fromm the test prods, re-
connecting the mains, and then touching
the test prods to the terminals of the
condensers and noting the deflection given
by the meter.

The larger the capacity of the condenser
the higher will be the reading given by the
meter and, with the circuit as shown,
capacities between .001 mfd. and 1.0 mfd.
will give readable deflections of the meter.
A chart showing the deflections of the
meter for various capacities can then be
prepared on the lines of the one illustrated
in Fig. 5, cut out and pasted inside the
lid of the D.C. meter for ready reference.

PRACTICAL AND AMATEUR WIRELESS

Calibration Chart

This procedure, however, will not assist
the reader who has not rcady access to
suitable condensers, but a calibration chart
may be prepared by calculation by the
following method.

The formula for calculating the 1'eactz(l.)fllce

a condenser is Reactance = — ——
of con f 2T,

where 7=3.14, f=frequency of thc supply,
and C=the capacity of the condenser in
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Fig. 5.— The calibration
chart showing meter read-
ings and condenser capacities.

micro-farads. If we select, for example, a
condenser of 0.1 mfd. capacity we find, on
inserting the values in the above formula,
hat Reactance — =10, ]
that SeERCtilCe= o B4 x G0°% 0.1
or 32,000 ohms. At first we should be led tO
assume that we had merely to add this value
to the 25,000 ohms already across our mains
supply, which we will assume is 250 volts,
and apply Ohm’s Law to give us the current
flowing round the circuit. We should, how-
ever, be wrong, because we had forgotten
that the current flowing through a con-
denser is 90° out of phase with the current
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CAPACITY UNIT

A.C.UNIT

MULTI-RANGE DC. METER.

Fig. 3.—The unit connecled to the universal meter.
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flowing through a resistance connected
in scries with it and therefore we must
use a further formula to enable us to add
the reactance to the resistance. This
formula we have already used when con-
structing the 10-volt range of our A.C.
meter and, you will remember, is Impedance
=+v/(Reactance)> + (Resistance)®.. Re-
writing this with our values inserted we find
that Impedance=+/(32,000)2 4 (25,000)>
or 41,000 ohms approximately. Now we
can apply Ohm’s Law and find that the
current flowing round the circuit =
Mains Voltage x 1,000

or 6.lmilliamps.

41,000
We know that we have set our meter toread 1
milliamp with 10 milliamps flowing round
the external circuit, so that our meter will
read 0.61 milliamps and this is actually the
reading obtained when a condenser of 0.1
mfd. capacity is connected to our test prods,

Reactance Values

The calculation of reactances and the
transference of the values obtained to the
scale of the meter is rather a laborious
process, so for the guidance of constructors

_pdlMAINS PLUG

Fig. 4.—T he completed unit ready for calibration.

I have compiled the following list of thc
more usual capacities showing the meler
reading obtained, and although these values
may vary slightly with different mains
voltages they may be relied on for the pur-
pose of reference and will be found suffi-
ciently accurate for all normal uses.

TABLE OF CAPACITIES AND
METER READINGS

Capac- Reactance -+

o Reactance % Meter
ity i 25,000 ohms .
(mid.) at 50 cycles. amEarti00, Reading.
1.0 3,200 ohms 25,200 ohms .99 m/A.
75 4,300 o 25,360 ,, 9085 ,
.50 6,500 25,800 ,, 965,
25 13,000 28,200 ,, 89
.20 16,500 29,900 ,, 835 ,,
15 22,000 34,800 , 718
.10 32,000 41,000 61
.09 35,000 43,000 ,, 58,
.03 40,000 3 47,180 .53
07 45,000 51,400 ,, 485
.06 54,000 59,500 A2 K
05 65,000 69,600 ., .36,
04 80,000 ,, 83,700 ., 30 .
03 | 110,000 112,800 |, 22,
02 160,000 161,800 A3,
.01 | 320,000 320,700 078
009 | 354,000 . | 354,100 07
.008 | 398,000 398,000 ,, 063
007 455,000. 455,000 ,, 055
008 | 531,000 531,000 ,, 047
005 | 637,000 . | 637,000 039
004 | 797,000 707,000 031 .
003 (1,061,000 ,, (1,061,000 ,, | .0236
002 (1,580,000 . (1,580,000 ,, | .0157 .
-001 (3,200,000 ., (3,200,000 ,, 008

(Continued on page 569)
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IDEA

A High-pitched Buzzer
HE accompanying sketch shows a high-
pitched buzzer made from an old ear-
phone, and which I use regularly for morse
practice. A strip of ebonite, about fin.
wide and equal in length to the diameter of
the earphone, is screwed to the ebonite cap,
ag shown. In the centre of the strip a hole
is drilled and tapped to take a screw to
make contact with the diaphragm. The

enamel should be removed from round the i
. SOLDERED TO CASING

A high-pitched buzzer made with an old ear~
phone.

cdge of the diaphragm so as to make con-
tact with case of theearphone. The enamel
is removed from the centre of the dia-
phragm so that the adjusting screw can
make contact with it. One terminal is
connected to the case of earphone, and the
other terminal to the battery; the other
side of the battery is connected to the screw
making contact with the diaphragm.
Male sure the current is flowing in the right
direction when testing.—J. WiLKIE (Perth).

Variable Aerial Coupling Device
OSSESSING rather a long aerial I
sought for an inexpensive and simple
means of variable coupling between it
and the aerial coil of my short-waver.
The following scheme was evolved. A
piece of brass or aluninium, about 20 s.w.g.,
is cut into a spade shape as shown in Fig. 1,
the spade end being about 1lin. in length
and the remainder about 3in. wide. A hole.
is dvilled in the thin end and about #in. of
the strip is bent at right angles. This piece
of metal is then fixed on a midget stand-off
insulator so that the broad end of the
metal covers part of the aerial winding on
the coil. The aerial lead is taken to the
terminal on the stand-off insulator. By
bending the strip the distance between
it and the acrial coil can be varied, and
the coupling reduced or increased as
required. An improvement on this device
is shown in Fig. 2. Here the spade-shaped
picce is soldered to an angle piece of stout

1) et {1 ) S (

THAT DODGE OF YOURS'

Every Reader of “ PRACTICAL AND
AMATEUR WIRELESS” must have
originated some little dodge which would
interest other readers. Why not pass it on
to us? We pay £1-10-0 for the best wrinkle
submitted, and for every otheritem published
on this page we will pay half-a-guinea. Turn
that idea of yours to account by sending it
in to us addressed to the Editor, “ PRAC-
TICAL AND AMATEUR WIRELESS,”
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on every item. Please note that every

yemm- 1

notion sent in must be original. Mark
envelopes “Radio Wrinkles.”” Do NOT
Lenclose Queries with your Wrinkle. i

metal. A hole is drilled in the vertical

limb of the thicker piece, and a nut soldered {_

on. Through this nut a short length of
screwed brass rod is threaded, having a
knob'on the end. The spade piece is bent
so that its own spring tends to keep it
away from the coil, but by turning the knob
the distance may be lessened as required.

coupling  device,

and details of the

micromeler adjust-
ment.

The fitting is mounted on a piece of in.
ebonite which in turn may be screwed to
the baseboard. Either of those methods
form an efficient substitute for the usual
neutralising  condenser.—JouN HappoN
(Glasgow).

A Dual Output H.T. Unit

A VERY useful double-purpose H.T.
unit is shown in the

accompanying diagram.
The switching enables the
user to obtain either full
volts and current or ap-

proximately half volts
and current. The switches
may be of either the
miniature panel open type
or of the QM.B. type
(as shown). If of the

former pattern they should
be covered, after using,
to avoid accidental short-
ing of the contacts with
probable damage to com-
ponents.—L. W, HEasmaN

(Bexhill-on-Sea).

A variable aerial
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| with a view to making my own.
' I made have proved successful.

EBONITE
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THE

HALF-

’ Home:made Iron-core Coils

HEN iron-cote coils were first intro-
I duced I thought I would experiment
The coils
For the
core I obtained loz. of iron dust (reduced

i ] from the oxide with hydrogen). I mixed it

with enough molten paraffin wax to make

AEDIUM-WAVE
WINDING

/

STRIP

A simple method of making iron-core coils.

it pourable, and after making sure the dust
was not in lumps, 1 poured the mixture into
a tube of paxolin (4in. by lin.), fixed to a
base as shown in the sketch. The wax soon
| set and formed a good core insulator. The

number of turns gequired depends on the
individual set and aerial, buv fifty turns for
the medium wave and 250 to 300 for the
long-wave band will serve as a basis for
experiment. The wire used was silk-
covered copper.

The reaction windings ean ke wound
{twenty-five turns for medium wave and
100 turns for long wave), as indicated in
the sketch. The medinm-wave and long-
wave windings are best wound on separate
formers. With screening the whole coil

need only measure about 2in. high by 14in.

square.—A. ROBINSON

T(Stafford).

HALF LOJTQUT

T heoretical and pictorial diagrams of a dual output H.T. unit.
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OUR SPECIAL

sHedede

HE *“fidelity ” of an amplifier may
he defined as the degree witlt which
it accurately reproduces at its out-

put the waveform of the signal impressed
at the input., * Fidelity 7 and ** quality
are not. ax might be supposed, synonymous
terms, as ““ quality 7 implies the accept-
ability of reproductionto a listener, whereas
“fidelity ” implies  definite comparison
with * perfect reproduction.” The latter
has been aimed at in  designing this
amplifier, and constructors may themsclves
alter the *‘quality ” to suit their own
particular requirements by means of a
suitable tonc-control system.

The amplifier has a uniform frequency
response from 20 to 10,000 cyeles, while
harmonics, amplitude distortion, ete., are
greatly reduced, both by the use of the
“push-pull ”  system and vresistance-
capacity coupling.

The maximum output of the amplifier is
five watts, which is necessary for high-
fidelity reproduction, not becausc the
average volume need be set at a high level,
but simply to avoid overloading and
distortion on loud passages.

The Circuit

Fig. 1 shows the theoretical circuit, from
which it will be seen that the amplifier
consists of a push-pull output stage,
resistance-capacity fed from a single input
valve and a separate phase reversal valve
V.2, This method gives a minimum of
phase distortion, linear and distortion-free
reproduction, and is simple and inexpensive.

The reverse-phasc feed to the grid of
valve V.2 is obtained fromn the potentio-
meter R.8 in the anode circuit of valve
V.1. This potenti#necter is adjusted by
connecting a pair of ’phones through a
transformer in the H.T. lead to the output
transformer and applying a constant-
frequency input to the grid of valye V.1.
R.8 is then adjusted until the sound in the
‘phones is at a minimum, giving accurate
push-pull operation and a balancing out
of second harmonic distortion.

Parasitic oscillation in the output stage
is avoided by including resistances R.11
and R.12 of 5,000 olims each in the grid
circuits.

It is not necessary to mateh the output
valves, since each heater is fed from a
separate L.7. winding on the main trans-
former, and the bias voltages are inde-
pendent, thus allowing each valve to set
itself at the correct optimum point on its
characteristic. In practice it will be found
that the anode current of the two output
ralves varies but slightly, certainly not
more than by two or three milliamps.

Since we are, for the sake of safety,
unable to use a large value .of grid leak
with the output valves, it has been necessary
to use a fairly large coupling condenser to
obtain good low-frequency response. C.3
and C.6 are, therefore, of 0.1 mfd. capacity
ecach, and mica condensers must be used
in these positions, since they have a high

) - ) I
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insulation resistance, and little leakage
takes place. Should leakage occur, the
grids of the output valves would have a
positive bias applied and this would be very
harmful and probably considerably lessen
their life.

No volume control has been incorporated,
this being earried out on the pick-np or in
the H.¥. stages when the amplifier-is being
worked from a radio receiver.

The Response Cutve

The overall response of thie amplifier
is largely governed by the characteristics
of the output transformer, which must
have a primary inductance of not less than
forty henries if the low-frequency response
is to be maintained. Further, the leakage
inductance and the resistanice must he
kept low and we have, therefore. carefully
chosen the output transformer and do not
reccommend any alternative.

So far as the loud-speaker is concerned,
it is necessary to use onc of the larger
class with a cone of large diameter frecly
suspended.  We have tested out a number
of such speakers and were particularly
impressed with the new Rola G.12, which
was found to be very satisfactory. If the
full bass response is to be realised in
practice, a large baffle lin. thick must be
nsed. One 3ft. square will be found to be
satisfactory.

A Westinghouse metal rectifier, style
H.'T.11, is used in the ** power pack” and
is worked with a lower input thdn usual,
viz., 275 instead of 300 volts. With this
input, the rectified unsmoothed output is
about 520 volts at 94 m/A. The smoothing
circuits, including the loud-speaker field,

HelefededededeldedededededededeNedelededededededed<n -?DOEloE[oD@EIoEIODODODODOUODODODOUODOE‘OUO%

A Suitable Radio-unit, Designed for Use in Conjunction with this Amplifier, will be Described
in Next Week’s Issue—Order Your Copy Now !
HededeleNededoedededededeoedededodoNedededededededededededededelededededededededededededo O I_ :

drop about 240 volts, leaving a total of
280 volts for anode and grid-bias supplies,

The H.L. feed to the output valves i8S .

junction with that
cur cover, should
used to guide you

speaker field, the 4 mfd. condenser C9,

Fig. 2—This illustration, in con-

u
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be
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wiring this powerful ¢

smoothed hy the choke L.F.C.2. the loud- l

and the 8 mfd. condenser C.8.

From this

AMPLIFIER

Svalve-holders, Belling-Lee type

2 250,000 ohm half-watt resistances, R.1 and
R.9, Ferranti G.5.

2 650 ohm l-watt resistances, R.2 and R.3,
Dubilier.

2 25,000 ohm 1 wattresistances. R.4 and R.5,
Dubilier.

. 25,000 ohm l-wattresistances, R.6 and R.10,

H Dubilier.

+ 2 5,000 chm }-watttesistances, R.11and R.12,
Ferranti G.5.

1 2(();),000 ohm }-watt resistance, R.7, Ferranti

1 50,.060 ohm volume control R.8, Dubilier

type B.

2 750 ohm 2-watt resistances, R.13 and R.14,
Dubilier.

2 200 mid. dry electrolytic condensers, 10v.
working, C.1 and C.2, Dubilier type

0283.

2 0.1 mfd. MICA condensers, C.3 and C.6,
Dubilier type B.770.

2 8-8mfd.dryelectrolyticcondensers, C.4 and
C.5 and C.7 and C.8, Dubilier 9203 E.
(Case negative.)

2 50 mfd.dryelectrolyticcondensers, C.12 and
C. 13, 50-volt working, Ferranti C.E. 92.

2 terminals, Input and Earth, Belling-Lee
type B.

1 4-pin output plug and cable, Goltone.

1 outputtransformer,Ferrantitype O.P.M.6C

1 wooden chassis, 16in. x 12in. x 3} in.

1 sheet aluminium 16in x 12in.

.
*
*
.
.
E3
.
.
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5 A Powerful High-quality Mains-operated Amplifier and Mains Unit for Use on Radio or §
% Cramophone. Wiring Diagram appears on page 568 %
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poink. a tapping is made to feed the two
D4 valves V.1 and V.2, and this is still
urther smoothed by the choke IL.I.C.1
e the 8 mfd. condenser C.7. The anode

smplifier,

circuits of these two valves arc also
thoroughly decoupled by the resistances
R.6 and R.10 of 5,000 ohms cach, and the

8 mfd. condensers C.4 and C.5. The “ hum
level ” of the amplifier is very low indeed
and no hum is distinguishable at a distance
of three feet from the spcaker.

Three L.T. windings are provided on the
mains transformer, one cach of 4 volts
2 amps. for the output valves, and one of
4 volts 5 amps. for V.1 and V.2 and up to
three other valves in the carlier stages
when an H.F. and detector unit is added.

An H.F. Mains Filter

It will be noticed that an H.F. filter,
consisting of the double choke H.I.11
and the 0.1+0.1 mfd. condenser C.14,
has been included in the mainsinput. This
will not be necessary when the amplifier
is used for gramophone work alone, but is
desirable to reduce modulation hum when
a radio unit is added.

No mains switch has been included, as
this is usually to be found in the H.F.
stages, bcing combined with the volume
control. A Bulgin onjoff toggle switch
can, of course, be connected in one of the
mains leads if considered necessary.

The High Fidelity Paraphase Amplifier
meets the requirements of the most
exacting critic of musical reproduction
and enables both radio and gramophone
to be reproduced with exeellent purity.

Construction

There is nothing in the construction of
the amplifier to occasion any difficulty.
The chassis should be assembled and the
holes for the valve-holders and clectrolytic
condensers drilled. These may then be
fixed in position, followed by the coupling
condensers C.3 and C.6 and the L.F.
smoothing chokes, fuscs, ete, The rectificr,

uit and Full List

ponents
3

MFD
i . x-.—-—l‘%

Fig, 1.
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VALVES
2 Ferranti D.4.
2 Ferranti L.P.4,

MAINS UNIT

1 mains transformer, 200-250 volts input,
275 volts 550 m/A, 4 volts 2 amps., 4 volts
2 amps., 4 volts 5 amps., output. London
TransformerProducts,L.T.P. Works, Cob-
bold Estate, Cobbold Road, Willesden,
N.W.10.

1 \Ves}inghouse style H.T.11 metal rectifier.

1 mlalll?ts input connector, Belling-Lee type

1 smgla_a safety fuse holder and 1 amp. fuse,
Belling-Lee type 1045.

1 4mfd. condenser, 900 v. working, Dubilier
type L.S.G, (C.9).

2 6mfd.. condensers, 650 volt working,
Dubilier type L.E.G. (C.10 and C.11).

1 0.1-+0.1 mfd. condenser, 500 volt A.C.,
q.14. Dubilier BE31L.

1 twin mains H.F. choke, inductance 2,000
mH, Wearite type H.F.11.

1 L.F. smoothing choke, LFC.1, 20hy. 400
ohms, 25m/{A, Wearite H.T.12.

? 1 L.F. smoothing choke, LFC.2, 20 hy.

£ 250 ohms, 140 m/A, Varley DP.10.

RECOMMENDED ACCESSORIES

1 Mains cnergised moving-coil loud-speaker,
2,000 ohms field, without speech coil
matching transformer, Rola G.12.

B.T.H. piezo-electrical pick-up.

P raamn =

PARAPHASE AMPLIFIER

mains transformer, and condensers C.9,
10, and 11 are best left till last on account
of their weight. Wirc up the first stages
of the amplifier, then add the mains
components and complete the wiring.

Condensers C.4 and C.5 consist of two
8 mfd. condensers in the onc case. The
two red wires are the positive connections
and the case the common negative. Make
sure that the case makes good contact
with the aluminium covering the baseboard.
The same remarks apply to condensers
C.7 and C.8.

No wires need to be screened, but the

heater connections should either be twisted -

together or bound in pairs, and kept as
far away from the grid circuits as possible
to reduce the chance of electrostatic
pick-up.

A 4-pin valve-holder is fixed at the back
of the chassis and the heater connections to
valves V.1 and V.2 continued and joined to
the heater terminals on this valve-holder. A
conneetion is also made from the anode pin
to the main H.T. supply, while the grid is

- joined to the earth connections on the base-

board. With the aid of a 4-pin plug and
cable, this gives a neat and easy method of
connecting the heater supply, H.T., and
““ earth  to a radio unit,

Testing

When the wiring is finished and carefully
checked, the valves should be inserted and
the speaker connected. Ior a speaker
having a speech-coil impedance of 10 to
15 ohs, the ratio of 22.5/1 provided on the
output transformer will be found suitable,
but for different values of speech coil
impedance this ean be altered to 15/1 or
45/1. The correct ratio is found from the
formula :(—

. Ml‘\\'ice optimum load of valve

Ratio = . s

Speech coil impedance.

The optimum load of a single L.P.4 valve
is 4.000 ohms, so that the correct ratio
required for the Rola G.12 speaker is 25/1
or 22.5 nearest.

Join the earth terminal to a good earth
and connect the amplifier to the mains,
having first made surc that the correct
tapping for the mains supply available is
being used on the mains transformer.
Switchon. The valves will take & minute to
heat up, after which a very faint hum should
be heard in the speaker. If any of the fuses
blow, don’t run risks by replacing by
copper wire, but search for the fault and
replace the fuse by another.

. Potentiometer R.8 should now be
adjusted for accurate push-pull operation,
as already described. 1If a radio receiver
using reaction is available, the input
terminal of the amplifier should be conneeted
to tlic anode of the detector valve through a
condenser of about 0.05 mfd. capacity, and
the deteetor valve made to oscillate by
increasing reaction. Connect the primary
of an L.F. transformer in the H.T. lead to
the output transformer, and join a pair of
’phones across the secondary of the L.I.

(Continued overleaf)
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transformer.

(Continued from previous, page)
The aoscillation will be heard
in the ’phones and R.8 should be adjusted

for mimmum response. It will be found

that the setting of R.S is very critical.

If no such receiver is available, a pick-up

PRACTICAL AND AMATEUR WIRELESS

may be connected to the amplifier and R.8 |
adjusted for minimum response. This is not: |

so satisfactory, however, since the audio

output of the pick-up is varying.

Once this adjustment has been
carried out, no further attention
isnecessary, and theamplifier will |

?

i

give years of satisfactory service.

|

VALVES, VOLTAGES AND

CURRENTS.
Anode = Anode | Grid
Vale volts current. | bias.
— R

V.1, D.4 130 3.5 m/A| 2.2 volts
V.2,D.4 | 132 3.8 m/A| 2.4 volts
V.3,L.P.4; 235* [43.5 m/A| 34.0 volts
| V.4, L.P.4] 235% [43.0 m/A| 34.0 volts

Total voltage across C.8 283 volts, across C.9
500 volts:
Total output of rectifier 520 volts.
*Taken from anode to positive end of bias
resistance.
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Report of the £4 Superhet 4
FROM A BOLTON READER
43

A how very true this was, in the

case of the Mr. Camm’s £4
Superhet 4, which acted as my broom.
Its demand cleared my shelves of
components, valves, and speakers;
only the designer’s choice items, too.

The amazing demand for this kit
so intrigued me that I finally decided
to build it myself and see if it was all
Mr. Camm claimed.

After disposing of thirty-one com-
plete kits of parts, I found time to
commence assembling. This done,
and from the admirable blue print
and host of tips provided, I had no
trouble in completing and surveying
my handiwork in one hour.

With various thoughts flashing
through my mind (and perhaps with
a slight bias) I coupled up the
batteries. I connected as my speaker
the £2 2s. W.B. Stentorian. Then I
switched on. Oh my! What a set,
what a speaker, what radio ! and after
trimming up, which is definitely not
difficult even for the beginner, I was
truthfully amazed at what were
revelations to me in this order:
selectivity, tone, and range. Then,
putting the set to a rigid and vigorous
test to see its real capabilities, I
became so excited that my elbow
caught the bafle on my W.B. Sten-
torian Senior speaker, which crashed
to the floor; fortunately the leads
were long and only moved the set.
Silence ; with great trepidation I
picked it up, and after searching
feverishly, I found the H.T. negative
plug had come out of the battery;
once inserted, music recommenced ;
I then tried all the tappings on my
W.B,, but with a delighted feeling now
within me—my speaker was made of

NEW broom sweeps clean”;

stern stuff and refused to be put out of l

commission by a mere fall. So much
for W.B. Stentorian speakers.

Well after almost three-quarters of
an hour I logged thirty-scven good
stations, having no background, none
of the usual noisy reproduction and
tone cutting, so evident to-day.

From a cynic I have changed to a
“ Cammite.”

Believe me, what does amaze ne,
is how Mr. Camm has attempted to
make a superhet for a meagre £4 and
SUCCEEDED.

If anyone has need of a set with the
qualities I have mentioned, he will,
if he uses the designer’s choice, be the
possessor of an accurately tested and
high-grade series of components, and
a good: set.

My only complaint is that the
spraying on my baseboard was rather
skimped, but did not detract from the
exceptionally meritorious performance
of this epoch-making set.

I congratulate Mr. Camm on having
studied thelimited pocket and enlarged
desires of the vast army of construc-
tors, particularly those in Bolton
whom I number among my acquaint-
ances, and whosc zeal and keenness
is second to none in the country.

May PRACTICAL AND AMATEUR
WIRELESS and its staff experience a
bappy and successful 1936.”

Ro~aLp Davursy,
Grad. LE.E.,.M.Tech.1. (Bolton).
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FOR THE EXPERIMENTER
(Continued from page 564)

The range of capacities covered by our
unit is necessarily restricted, and some
readers may wish toextend thisrange to suit
their own nceds. The methods by which
the range described has been prepared are
perfectly suitable for calculating different
ranges and the main point to be noted is
this: If measurement of larger capacities
is to be made the current through the circuit
must be incrcased, and if 2 smaller capacity
range is required the current must be
reduced. This is most easily done by
vatiation in the values of the fixed resistor
and potentiometer, and if any reader
requires a special range I shall be pleased to
supply suitable values to be allotted to
these components. However, it is felt that
the present range covers the most useful
values of condensers and —will. prove.. a
valuable adjunct to the amateur or service-
man’s equipment.

In the next article I shall summarise the
matter contained in this and the previous
ones, and give practical examples of the
apparatus in use, but in a subsequent part
of this series I shall describe the construct-
tion and calibration of that extremely
wseful instrument, a valve voltineter, in
which our universal meter provides the
voltage indication, together with some usecs
of the valve voltmecter as a servicing and
testing instrument.

aaE gy g e NP

A NOVEL WAVE-
CHANGE SWlTCH LlGHT

wsneurmeiny

PO P

NEXPERIENCED  wirecless listeners
sometimes find difficulty in telling - if
they should read the long- or short-wave
figures on the dial. The simple device
described below will overcome this diffi-
culty.
vwo ‘‘ two point >’ pull'switches, some scrap
metal, and two coloured bulbs and holders.

WAVE CHANGE  SWITCH
/ PUSH-PULL SWITCHE!

INSULATED
COUPLER

This diagram shows how the swiiches are modified.

The switch is made for the push-pull type
of wave-change switch, and the construction
is as follows

Take a horizontal or similar dial, and
fasten a piece of tin along the thick line
between the metres and ke/s. Next, mount
the two holders, one on either side of the
tin, and box in the whole dial. Now take
the two push-pull switches and solder the
two contact knobs together and mount
them so that when onc switeh is engaged
the other is disengaged. Join onc of the
handles of the two-point switch to the end
of the wave-change switch with an in-
sulating coupler, and wire it up, as shown
in the diagram. Thus, when one wave is
switched on the appropriate light illumin-
ates the necessary half of the dial.—P. M.
HorLLINGDALE (Newport, Mon.).

The wave-change light consists of |

l

IMMEDIATE
DELIVERY

PRACTICAL AND AMATEUR WIRELESS

PETO-SCOT

EVERY

RADIO—CASH
€.0.D.orEASY TERMS

ot all
CASH, C€.0.D.,
Peto-Scott.

or H.P.

wHY o o the expense of au all-wave receiver,

sacrificing the satistactory performance of
your present one, {o hear Short-wave programmes ? Stand your
present set, whatever make or type, A.C. or D.C. Mains or
Battery. on the B.T.S. ADABAND, simply plug in, and you bave
an all-wave receiver with a range limited only by the ends of
the earth itselt, adding a hundred short wave programmes to
. those you
now hear.

Can you for s moment longer e content with the limited
range of your present set? . , . when the short wave band
may so easily and inexpensively be added, with no trouble, no
technical knowledge, no altertions whatswever 3 with tuning as
simple, ncemion as perfect, as that of local stations on your
ordinary receiver now. . Here is indeed the ‘*Perfect Com-
bination ¥, slmphclly itself to connect, convenient for placing
beneath mw receiver, and with s beautiful, modern cabinet.
@ Suitable for any make or type of receiver. @ Single tuning
control. @ 13-74 metres. g Walnut Veneered Cabinet.
[ ] Lonz and medmm wave receptmn on your present set may be
| without the ADABAND, a special
change-over switch being incorporated.

BATTERY MODEL®; 1 %5%7€4:4:0
Or 7/9 deposit and 11 monthly piyments of 7/9.

1/
A.C.D.C. MAINS MODEL. Cash or C.0.D. Currinze Paid,
£6712/6, or 10/ deposit and 14 monthly payments of 10/-.

| —Poto-Scott

PERMANENT —
MAGNET

HIGH FIDELITY SPEAKERS

TYPE NEW BABY for Power,
Super Power or Pentode.
Input transiormer. 28 down
and 8 monthly payments of
2/6. Cash or C. O.D Carrizge
- Paid, 15/6.

TYPE Sl for Po\\er, Snper
Power or Pentode, sin

19/8, or 2/6 down and 8
monthly
payment 8

Buper-Tower, DPentode. Clars B, 32/8,

makes of Speakers, Eliminators, Kits, Pick-Ups, Testing Meters,
PILOT AUTHOR KITS are only obtainable direct from
Send for detailed list of parts.

F. J. Camm’s

Receivers, for

SHORT WAVE CONVERTER

i Any item supplied separatel) Orders over 10/-
sent C.O.D.——carriage and post free.

- e e e 8 e B e PR B TS @D R e e e

s. d.

1 Peto-Scott Metaplex bhaseboard and 2 com
ponent. brackets

1 B.T.S. 2-range 3/W coil wnth swntch .
1 B8.T7.S. .00025 mfd. tuning condenser . .
1 POLAR Horizountal Micro-drive

1 Eddystone 23 m.mfd. condenser

1 Wearite Short Wave Choke H.J.3

[P S SNEN

covaan

C.0.D. PARCEL
Comprising all essential flrst specified parts for
the sShort Wave Converter, as detailed ahove.

Cash or C.0.D. 29,6

Carriage Paid

£4 SUPERHET

CASH OR
CARRIAGE PAID

KIT “A”

- £4/4/0

Author's Kit of first specified parts, SEND
including ready-drilled Metaplex Chassis,

less vaives, cabinet and speaker, 7/6
Balance in 11 monthly paymentsof 719. ONLY

RADIO BARGAINS

BURGOYNE CLASS “B” 3

LIST
PRICE

BARGAIN

£6:10:0 Berev™ £3:19:6

Cash or CO D. Carriage Paid.
Complete with H.T. and
L.T.Batteries and Detec-
b tor, Driver and Class “B""
B. Valves. Ready to
play Latest 3-valve Class
“B" circuit. Mov-
ing-Coil speaker.
Low battery con-

Po! sumption. " One-
BELOW FOR Glance ™ tuning
LISTS OF dial. In exquisite
BARGAINS IN and 11 monthly walnut polished

RADIO payments of 7/8 cabinet.

or 2/6 down and 11 montily pay-
ments of 3.
- ADAPTOR-
SHORT-WAVE 20 o r

Send for Free Blueprint. Covers 13-80 Metres.

Converls your existing battery
or A.C. Receiver for operation on
short-waves, with no alterations,
bringing you America direct,
progiminmes from all over the
world. Two hours to build . . ,
a litetime of world-wide rudio
entertainment 1

KIT“A”

CASH OR C.0.D.
Carriage Paid.

£1:19:6

Or 2/6 down and 10 monthly payments of 4/3.
Comprises all parts for building with full-size blue-
print, assembly and opecrating instructions, less
cabinet.

WITH CABINET. Cashor C.O.D. Carringe Paid,

£2:10:0, or 12 monthly pavments of 4/6.

Ou(put 120-150 v. at 30 wm/A.
accumulators. Cash or C.0.D. Ca
Balance in 10 monthly p:ymenta of 5,8,

E

Balanee in 11 raonihly payments of 4/-.

RADIO
ACCESSORIES

EGENTONE V.P.30 ELIMINATOR, with ouiput
regulator and Trickle Chaiger. 7 voltage tappinzs.
amp. charger for 2v.
ge Puld, £2/12/6.

KCO A.C. 10,20 ELIMINATOR. A.C. Mains, 200/250 gcad

voits, $0-80 Adjustable utput. Cash o 2[6
C.0.D. Camriage I™ £2°2;8. obly
Balance in 11 monthly pmmcntu of 4/-, vt}
B.T.H. MINOR PICK-UP and TONE ARM, complete =

with Volume Control. Cash or CO.D. Camlige 26
Paid, £1:1'0. Balance in 8 monthly paywents of 2,6. ouly
GARRARD A.C.8 Induction ELECTRIC MOTOR.

A.C. Mains. 100230 v., 30-60 cycles. 12In. turn- Bend
table monnted on motor plate, wilh fally antomatic 2/6
start and stop. Cash’or C.0.D. Cnrringe Paid, £2/2/8.

A 4-valve 8.G. Receciver embodying
Ciass B output. Housed in
Wamnt finished Consolette Cabi-
net, complete with Moving-Coil
Speaker, valves and batteries.
READY TO PLAY
List Price, £9 9s. 0d. BARGAIN
PRICE £4 4s. 0d.

Or 5/~ down anji 14 monthly
payments of 6/6.

COLISEUM S.G.4—

S.G.3.
LIST BARGAIN

m|c5£9:15: PRICE £4:19:6

Variable Mo 8.01., Petector, Parallel Feed Cast or C.0.D.
Uutput Valves. \lovmz Coil Speaker, Bingle Carriaye Paid.

Koob Tuning. 200-600 and 1,000-2,000

metres.  Two-tone Wainut Cabinet. All OEIDUHSFOR
metal  Chassis. Absolutely  complete,

ready to play, with Batterles and -
Accumulator.

Balance in 18 monthly paymenis of 8/-.

ATLAS “LAMBDA”

BATTERY RECEIVER

FOR ONE OF THESE CATALOGUES.
PETO-SCOTT CO., LTD., 77 Pr.W.l0, Cily Road, London,
E.C.1. Tel. : Clerkenwell 9408/7.

West End : 62 (Pr.W.10) Hiyh Holborn, W.C.1. Holborn 3248
Please rend me :— {Strike out those not required.)
Peto-Scott 1936 Radio Receivers.
Peto-Scott Speaker and Accessories.
Peto-Scott ** Easiway *> General Radio.
Bumper Bargain Lists.

NANE ..
ADDRESS ........

- www e e eew e o

Pr.W.10.

POST THIS COUPON NOW
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SIGNS ofthe TIMES

The Budget has restored
POLICE - OPPORTUNITIES,

The Air Force is to be increased.
AVIATION MUST DEVELOP.

Pay Cuts have been restored.

CIVIL SERVICE

Sultable to both scxes. Ages 15§ to 21,

G.P.O. ENG:. DEPT.

CUSTOMS AND EXCISE, INSPECTOR OF TAXES, Ete.
NO EXPERIENCE REQUIRED. OPEN EXAMS,

MATRICULATION

There arc many ways ol commenciag a carcer, but Matricu.
lation is the jumping off board for all the best oues.

We prepare candidates for all

INSTITUTE EXAMS.

! Techulcal, Accountancy, Secretarial, Insuranece, ete,

ENGINEERS AND
DRAUGHTSMEN

All Branches—Employers are advertising for them.
TELEPHONY, RADIO and MOTOR ENGINEERING
are expanding rapidly. There are lots of vacancies.
Our postal courses will make you eligiblel Advice on all
careers {ree,

purchased—and this has been built into a

Also ask for our New Book (Free of charge)

THE HUMAN MACHINE

Secrets of Success

YOU CAN

b HAVE A COLLEGE TRAINING

ALMOST ANY CAREER FOR A FEW
SHILLINGS MONTHLY

Matricalation

Metallnrgy

Mining, all subjects

Mining, Electrical
Engineering

Motor Engineering

Motor Trade

Accountancy Exams.

Advertising and Sales
Management

A.M.I Fire E, Exam,

Applied Mechanics

Army Certificates

Auctioneers and Estafe

Agents Municipal & County
Aviation Engineering Engineers
Banking Naval Architecture
Boifers Pattern Making

Police, Special Conrse

Preceptors, College ot

Pumps and Pumping
Machinery

Radio Serviez Engineering

Radio Comum: ation

Road Making and

Book-keeping, Accountaney
and Modern Business
Methods

B.Sc, (Eag.)

B.Se. (Estate Management)

Building, Architecture and
Clerk of Works

Cambridge Senior Scliool Maintenance
Certificate Salesmanship

Civil Engineering Sanitation

Civil Service Secretarlal Exams.

All Commercial Subjects Ship-bailding

Shorthand (Pitman’s)
Structural Enginecring
Surveying -
Teachers of Handicrafts
Telephony and Telegraphy
Transport Inst. Exams.
Weights & Mcasures
Inspector
Welding
Wireless Telegraphy
and Telephony
Works Managers

Commercial Art

Concrete and Stractural
Engineering

Dranghtsmanship, all branches

Engineering, all branches,
subjeets and examinations

General Education

@.P.0. Eng. Dept.

Heatlng & Ventilating

Industrial Chemlstry

Insurance

Mathematics

If you do not see your own requirements
above, write to us on any subject,

PRACTICAL AND AMATEUR WIRELESS

The B.T.S.

Short-wave

ANY constructors are now finding
the increased interest which is
obtainable in short-wave reception,

and at this time of the year conditions are
admirable for this type of work. As we
have pointed out on many occasions,
there are two systems by means of which
an ordinary broadcast receiver may be
adapted for use on these short wavelengths,
and many constructors have built such a
unit to take advantage of the combination.
From British Television Supplies comes the
announcement that a special adapter has
been designed and is now obtainable for

use with any receiver—either home-made or

cabinet in keeping with the majority of
cabinets now obtainable and the illustra- '
tions on this page show both the com-
pleted apparatus and the chassis complete
with valves. It is intended that thc
existing receiver be stood upon this small
unit.

Specification

The circuit employed in the converter
utilises two valves—one a heptode and
the other a triode, and they are mounted
in such a manner that they may be instantly

January 18th, 1936 .

Adaband

Converter

replaced or tested without removing the
chassis from the containing cabinet. A
full-vision tuning dial is fitted to the
speeial short-wave condenser, and this is
operated through a chain drive giving a
slow-motion operation which greatly facili-
tates tuning operations. A dual control
knob is fitted to this condenser drive so
that fast or slow motion is available, and
the coil is divided to provide two separate
wavebands, and the switch control for
changing from one band to another is
provided with additional contacts so that
when desited the unit may be by-passed

and the ordinary broadcast receiver em-
ployed. This avoids all difficulties con-
nected with the change.over of the aerial
lead, and no connections have to be made
or broken when passing from one waveband
to another. The two short-wave ranges
are from 13 to 29 metres and from 30 to
71 metres. A universal mains model is
also available, and this contains its own
rectifier unit for the provision of the
necessary voltages. The price of the
battery model is £4 4s., and the mains
model costs £6 12s. 6d. complete with
B.V.A. valves. The dimensions of the
cabinet are 17in. long by 11}in. wide, and
the overall height is 6in.

The chassis of the battery model, with valves in

A

position, showing the ncat arrangement of the
components and wiring.
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g Shori-Wave Notes %
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The 50-metre Band

Although I seldom search for any short-
wave transmissions on channels above
50 metres, I am told that from time to
time it is worth while turning one’s atten-
tion to this portion of the band. A
correspondent informs me that CT2AJ,
Ponta Delgada, Sao Miguel, Azores, on
75 metres (4,002 ke/s), has raised its power
to 1 kilowatt, and that he recently logged
the station at G.M.T. 23.00 (Sunday).
The call in Portuguese is : Ponta Delgada
pela estacao de radiodiffusao CT2A4J, the
letters being pronounced : say-tay-doix-ah-
hota, but it is also given in Epglhish. The
distance from London is, roughly, 1,660
miles, so with a power of 1 kilowatt the
signals should be easily captured.

If you have logged both Moscow RW59,
and HVJ, Vatican, in the 50-metre band,
you might do worse than spend a little
time in exploring this section, as it contains
a fair number of stations which are now
beginning to be heard. TGW, Radio-
difusora Nacional, of Guatemala, on 6,000
kilocycles, is on the air daily (except
Sundays) between G.M.T. 23.30-00.30,
and again from 02.00-04.00; on Sundays
from 17.00-18.00. HIX, Santo Domingo
(Dominican Republic), operated by the
Ministry of Labour and Communications,
works on 50.17 metres (5,980 ke/s) nightly
between G.M.T. 02.00-03.00, and XECW,
Mexico, sharing the same channel, broad-
casts a special concert every Sunday
morning between G.M.T. 04.00-04.30. On
50.59 metres (5,930 kefs), HJ4ABE,
Medellin (Colombia), La Voz de Antioquia,
has been recently logged giving an or-
chestral concert from midnight on Sundays.
An English talk is advertised at about
G.M.T. 03.15, and every Monday a special
feature, The Theatre of the Air, is trams-
mitted between G.M.T. 02.00-03.00. HRN,
Tegucigalpa (Honduras), on 50.93 metres
(5,890 ke/s), La Voz de Honduras, which
spells out its call letters in English (e.g.,
“ N as in Navy), also works nightly and
in their Sunday transmissions, namely,
G.M.T. 03.00-04.30 (Monday in the British
Isles), broadcasts a conccert for the English-
speaking listeners. Similar to COCD,
Havana (Cuba), on 48.94 metres, the studio
closes down with the Goodnight Melody
(Ted Lewis), a tune familiar to most of us.
YVS8RB, Barquisimeto (Venezuela), on
51.02 metres (5,880 kc/s), has also been
recently captured at good strength, earlier
in the evening, at G.M.T. 23.30. In it§
call it gives its slogan: La Voz de Lara.
Also, YV5RMO, Maracaibo (Venezuela),
on 51.28 metres (5,850 ke/s), logged on the
same date, would appear to have adopted
a woman announcer. Announcements are
in both Spanish and English, and items are
followed by one stroke on a gong, somewhat
in the manner adopted by Radio-Toulouse.

1) -

German Wavelengths

Germany, for its Zeesen and Koenigs
Wusterhausen transmitters, already
possesses twelve wavelengths, and in
addition is bringing other stations into
operation ; and Rome has also a round
dozen. With the development of the
French Empire broadcasts, a further batch
of frequencies will also be needed in the
25, 30, 42, 49, and 50-metre bands, with
the result that the Continental powers,
in the course of the next twelve or eighteen
months, will also be heard at many points
on the condenser dial.

SP F E D for the
RT WAVE CONVERTER

2-RANCE COIL

A new design coil rigidly
made to Mr. F. J. Camm’s
specification. Carefully
wound, assembled, and
thoroughly tested before
despatch. Complete with
special switch arrange-

ment. Type AC/1. Each

DENSER

S

B.T.S. TUNING CON

Perfect tuning control and an ex-
tremely fine degree of accuracy is
indispensable to short-wave recep-

tion. This B.T.S. condenser fulfils

these requirements  perfectly.
Soundly constructed with hard
brass vanes and end plates.

Type RC325. Each

——OBTAINABLE FROM ALL GOOD DEALERS——

AMERICA DIRECT

WITH KO
ALTERATIONS !

SIMPLY plugs into and enables your Battery or A.C. or D.C. Mains

Receiver, any make or type, to receive the Sho#t Waves, bringing
scores of programmes from every part of the world, and saving you the
cost of an All-Wave Set. Covers 13.-74 metres. Single Tuning Control.
No coi! changing. Long and Medi ion without discon-
nection. Walnut veneered cabinet.

Wave R
BATTERY MODEL

PRICE ready for use, complete,
with B.V.A. Valves.

|} -]
g. TERMS, 7/9 deposit and
11 monthly payments of 7/9.

A.C./D.C. MAINS MODEL

£6:12:6

H.P. TERMS, 10/- deposit and
14 monthly payments of 10/-.
€ Your Dealer will gladly demonstrate
withoul obligation to you and arraige
H.P. Terms as above.

-‘—-W-_.‘

3 H

BRITISH TELEVISION SUPPLIES, LTD. Faraday |
House, 8/10, Charing Cross Road, W.C.2

Please send ** How to receive 100 Short Wu\'e'St.mgions I
on my present Set ’’ and name and address of my néarest ]

Legd. and Pat.
applied for.

1 A

Dealer for demonstration. 1

l D10 0 SRS A - o - e 8 - BT o - . ol ]
ADDRESS . . oottt teerias e e e 1
S Y M ik - WYY ... LPrW2. |
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ONVENTION plays an important
part in the design of a number of
modern receivers, and it has become

usual to follow certain rule-of-thumb
schemes without considering whether or
not they may be improved. In many
cases it would be difficult to find any
particular layout which would tend to
provide more efficient designs, but there is
ample scope for the constructor to show
his originality when building the simpler
type of short-wave set. When using a
simple detector-L.F. receiver it is necessary
that the set should function at maximum
efficiency if it is to provide the best possible
reception, and the detector stage in particu-
lar has to be well planned to avoid all losses

£m

— I= —— =
={\ ==
PF REACTION
CONDENSER - u’v Fos
CONDENSER
7«: o
>"¥°/
o
PRE-SET” %
CONDENSER

£,

Fig. 1.—A conventional lay-out in which the

leads are unnecessarily long. Only a few com-

ponents and leads are shown, so as to keep the
illustration simple.

A.

and to compensate for the absence of normal
high-frequency amplification.

The word * normal ” is used because the
average regenerative detector does actually
amplify to a certain extent at both high
and low frequency, besides acting as a
demodulator or rectifier. It is a fact that
a modern detector stage for short-wave
reception can be made so low-loss that it
is capable of providing long-distance re-
ception very nearly equivalent to that
available when a superhet of comparatively
complicated type is employed.

Spacing of Components

To ensure best results there are certain
components which should be placed as
closely together as possible, whilst others
must be reasonably well spaced; the
designer and builder should be able to
differentiate between the various parts
with this idea in mind. It has frequently
been pointed out in these pages, and most
readers probably know, that the leads in
the grid, tuning, and anode circuits of the

ORT \WAVE
ECTIC

detector should be short and rigid. The
reason for rigidity is that if the leads were
able to move appreciably, that movement
—it may be little more than vibration
where ultra-short waves are concerned—
would affect tuning by changing the
capacity of the circuits.

The Usual System

It is quite commonplace to arrange the
principal parts as shown diagrammatically
in Fig. 1, and although this arrangement
looks well and renders all the terminals
easily accessible, it is far from ideal. Look,
for example, at the grid circuit: there is
a lead from the aerial terminal through a
pre-set condenser to the grid terminal of
the coil, whence a wire goes to the fixed
vanes terminal of the tuning condenser,
back to the grid condenser, from which a
connection is made to the valve-holder. In
the same manner, the reaction leads are
much longer than they need be, for a wire
goes from the anode terminal of the valve
to the reaction winding on the coil, the other
end of which is returned to the fixed vanes
terminal of the reaction condcnser.

An Improvement

Notice the difference in the layout sug-
gested in Fig. 2, where the coil is mounted,
with its axis horizontal, on a wooden
bracket, and the valve-holder is between the
coil and the panel, the two condensers being
one on each side of the coil. When using
this layout a mere couple of inches of con-
necting wire is needed to connect the coil
to the condensers, whilst the lead to the
grid terminal of the wvalve-holder can
consist of the grid condenser itself, provided
that this component has wire or tag ends.

The general layout described and illus-
trated could be used even when the con-
densers were operated through cxtension
spindles, and in this case it would be
satisfactory to use a metal panel. If
extension spindles were not employed, a
metal panel could be used, but there would
be some slight danger of impairing the
efficiency of the coil due to slight damping.

Other Layouts

COMPACT ASSEMBLY

The Importance of Short Connecting Leads and Compact Arrangement of Components
is Stressed, and Suggestions Made for Ensuring the Most Efficient Layout.

PANEL

con

“-,ulll;-,!

-

CONOENSER

Fig. 4—1In this arrangement the coil and valve-
holder are mounted on brackets attached to the
panel.

mounted horizontally on two pillars, and
having leads taken dircct from the windings
instead of using base terminals. This is a
still more efficient system in many ways,
especially if the valve-holder is mounted on
pillars, so that its terminals are more or
less on a level with the terminals of the
condensers.

Yet another compact detector arrange-
ment is shown in Fig. 4, where the con-
densers are placed one above the other, the
coil and valve being mounted horizontally.
The valve-holder is parallel to the base of
the coil and a few inches away, so that
connecting leads between the two, where
used, are very short, and so that the grid
condenser alone may again form the only
connection between the coil and the valve-
holder. There is no difficulty in mounting
the components in the positions indicated,
but if metal brackets are used to support
the coil and valve-holder they should be of
brass, and of light construction so that their
damping effect is negligible. A slight
rearrangement which might be desirable
when using some components could be
made by placing the coil in an upright

An alternative layout is that shown in | Position between the condensers and
Fig. 3, where the coil is a home-made one (Continued overleaf.)
, TUBULAR GRID GRID @
@ CONDENSER) W CONDENSER,
=1 - ~CR 6[ — E === =
L]
RgAcr 3 i A’);ACTION
1ON TUNING
(ONDENSER, " R L CONDENSER Ayl CONDENSER
- (5 Lo lit S
@/ i i (\cj 'riﬂuv'im‘v'l:. .
Hre HEC  contmounten
] ON PILLARS
oI

Fig. 2—An improvem:nt on the layout shown
in Fig. 1. Her: the leads are very short.

Fig. 3.— An alternative layout in which a kome-
made coil is employed.
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mounting the valve-holder on a bracket
(a strip of three-ply with a l-in. hole is
suitable) so that its plane is parallel to that
of the panel. In this case the coil should be
one in which the connections are taken
directly from the windings.

Shun Convention

Sufficient has probably -been written to
give an idea of the lines on which the
constructor should work, for, after all, a
good deal depends upon the design of the
particular components employed. The

PRACTICAL AND AMATEUR WIRELESS

main point is.that convention should be
forgotten, and every effort made to place
the important parts in such positions that
the shortest of connections are possible.
Do not worry too much about the appear-
ance, for that is of little importance when
real efficiency is the main object.

It might in many cases be desirable to
carry out a few experiments before finally
settling the positions, but this will be
justified by. the improvement obtained.
The improvement will probably not only be
with regard to the range of reception, but
also with regard to the nicety of control
which follows the re-design.

January 18th, 1936
The L.F. Portion

So far no mention has been made of the
L.F. amplifier, but the only really important
point here is that the transformer and
valve-holder should be kept at least 4in.
away from the tuning coil. It is wise to
congider the detector and amplifier separ-
ately and to deal with cach as a unit,
although both are mounted on the same
chassis or baseboard. The main point to
bear in mind is that the detector is of chief
importance, and that this stage should be
planned irrespective of the amplifier. It is
wise, however, to include a “stopper” resist-
ance in the grid lead to the L.F. valve.

German Transmissions
ONSIDERABLE activity is
prevailing in the German
short-wave network, and
a number of new stations have
been heard testing recently ;
some of these have alrcady been
brought into daily operation.

) A | |G ..‘

Leaves Irom
Short-wave Log

-

- D

from YV6RV, Valencia (Venez-
uela) on 46.01 metres (6,520
ke/s), at G.M.T. 22.30. In this
case the station is said to broad--
cast daily from G.M.T. 21.30-
02.40, and even later at times.
Chimes have also been adopted
to - bridge intervals between

a

Amongst those logged were :
DJR, Zeesen, 19.56 m. (15,340
ke/s), 50 kw, heard working bet ween G.M.T.
06.30-08.30 ; DJP, Zeesen, 25.31 m. (11,855
ke/s), 50 kw, and DJL, 19.85 m. (15,110
ke/s), 8 kw, which relay the first trans-
mission of the German special programme
broadcast at G.M.T. 08.45. DJJ on 29.87 m.
(10,042 ke/s) was also testing towards G.M.T.
19.30, and asked for reports from listeners ;
DJI, a new 40-kilowatter which has been
used for transmissions to Africa, is also
taking the programme nightly between
G.M.T. 23.00 and 01.00, on 31.01 m.
(9,675 kefs). Other stations which are also
to be used for the German world service
are DJO, Zeesen, 50 kw, 25.43 m. (11,795
ke/s); DJS, 2473 m. (12,130 ke/s);
DJQ, 19.63 m. (15,280 ke/s); and DJT,
19.63- m. (15,360 kefs). For the coming
Olympic Games, I understand that in
addition to DJR, DJP, and DJO, already
mentioned, transmissions will also be made
through DJM, 49.35 m. (6,079 ke/s). From
this we may gather that during this period
of sports Germany will occupy a great
number of channels in the waveband.

Italy, with its numerous claims for trans-
missions to Libya and Eritrea, has also
been trying out new wavelengths. IRY,
Roma-Torrenova, 20 kw, on 18.61 m.
(16,120 kc/s), has been logged on scveral
occasions between G.M.T. 10.30-12.30 with
calls to Asmara, following which a series
of operatic musical records were broadcast ;
another station, IQA on 20.37 m. (14,732
ke/s), was carrying out similar experiments
at about the same time.

Warsaw

A short-wave European station to which
little attention has been drawn, but which
is now operating regularly between G.M.T.
16.30-17.30, is SPW, Warsaw, on 22 m.
(13,635 ko/s). On most days it relays the
main Warsaw programme, and the quality
of the transmission is very good. An-
nouncements are given out at frequent
intervals in Polish, English, German,
Italian, and French. Until a more powerful
transmitter has been erected for the purpose,
the existing station—a 10-kilowatter—at
Balice will continue to carry out these
duties. Two directional acrials are utilised
—namely, one for China and Manchuria,
to which parts many Poles have emigrated,
and another to South America. It is also
proposed to transmit programmes to North
America, in particular to the United States.
When not monopolised by broadcasting,

SPW may be heard almost daily in com-

munication with Brazih

Monte Grande

So far, in the Argentine Republic, the
only short-wave station which has been
logged as relaying programmes from Buenos
Aires has been LSX, Monte Grande, on
28.98 m. (10,350 kc/s), which, however,
has more important duties to fulfil. Since
the advent of LRI, Radio e/ Mundo, the
new 50-kilowatt medium-wave station in
that city, I am informed that steps are to
be taken to relay its programmes as a daily
feature through LRX and LRU, Buenos
Aires, respectively on 31.32 m. (9,580 kc/s)
and 19.62 m. (15,290 ke/s), in the near
future.
may be made through LSK3, Hurlingham
(Buenos Aires), on 29.27 m. (10,250 ke/s).

San Paulo

From Brazil comes the news that we
may shortly expect to tune in another
transmission from San Paulo, i.e. PRG6,
on 20 m. (15,000 ke/s). PRAS8, Pernam-
buco, which for some months was such a
good signal on 49.5 m., then later on
49.67 m., is now barely clear of GSA,
Daventry, having moved to 6,048 ke/s.
Moreover, lately the programme times have
been very irregular. When on the air,
it is said to work from G.M.T. 20.00-00.30.
PRFS5, Rio de Janeiro, on the other hand,
has considerably developed its schedule,
and in addition to its ordinary radio
entertainments for South America it trans-
mits a special Brazilian Hour in the English
language every Monday at G.M.T. 22.30
The call is alternately given as (phonetie) :
Pay-air-effe-sinko, La Voz do Brasil, and
when destined to English-spesking nations :
This is PRF5, the short-wave station of the
Government of Brazil. As interval signal
you will hear a three-note gong.

Dominica

Of the Santo Domingo (Dominican
Republie) stations, the only one picked up
recently was HIZ on 47.48 metres (6,315
kefs). It announces itself in Spanish,
phonetically as: Achay-ee-zed en Santo
Domeengo, and calls itself: La Voz de los
Muchacos, which, 1 take it, means
*“The Voice of the Boys!” The interval
signal picked up was a siren followed by
four notes on gongs—a sort of chime.
The schedule advertised is Sundays G.M.T.
04.00-06.00, and weekdays from G.M.T.
22.00-23.00. On this occasion the broad-
cast was logged at G.M.T. 21.30—so the
hours are fairly elastic.

The same evening brought in good signals

In the meantime, occasional tests |

items ; they consist of five notes,
and the call is repeated, Amer-
ican fashion, every fifteen minutes.

An acquaintance of mine who makes a
practice of listening on channels tetween
100 and 200 metres, tells me that he has
frequently heard police radio calls from the
U.S.A. New York monopolises three call
signs : WPEE, WPEF, and WPEG, and
uses 122.4 metres (2,450 ke/s); Chicago,
WPDB, WPDC, and WPDD, on 175.2
metres (1,712 ke/s). Most of the other
police headquarters in the U.S.A. cities
and towns have been given channels
between 174.6 metres (1,718 ke/s)-195.4
metres (1,535 kefs), and between 123.7
metres (2,425 kefs) and 132.7 metres
(2,260 ke/s), but following a successful
series of tests, many are adopting much
higher frequencies.

Canada and U.S.A.

At this season when the north-west
provinces and the Far North outposts of
Canada are frozen out, United States and
Canadian stations usunally earry out special
broadcasts, in the course of which special
news bulletins and private messages are
transmitted for the benefit of the trappers,
police, niissionaries, seal hunters, and other
members of the community, who are cut
off during several months from the South.
Every Sunday at G.M.T. 04.30, both
VEIDN, Drummondville, on 49.96 metres
(6,003 kefs) and CJRO, Winnipeg, on
48.78 metres (6,150 ke/s), make a special
feature of these broadcasts to Canadian
| settlers living within the shadow of the
|, North Pole.
| Another Canadian station, of which
I mention is not frequently made, but which
_broadcasts regularly, is VE9HX, Halifax

{Nova Scotia), the short-wave outlet of
HNS. It is on the air daily from G.M.T.
14.00-17.30, and again from 21.00-04.00.
The wavelength is 49.1 metres (6,110 ke/s).
Although possessing no interval signal it
gives at the opening of cach programme
.the national song, ‘“ O Canada.” The power
1s 500 watts, and on some nights the signals
are strong and clear. It is reported that the
call sign will be changed to CHNX.
During the next month or so we shall
. find many alterations in the list of Colom-
bian short-wave stations; new ones will
‘crop up and some of the older ones may
disappear.  Possibly also other channels

may be adopted. I learn that a law was
.recently passed by which the power of the
short-wavers in future must exceed 500
watts, failing which they must work in the
ordinary broadcast band.
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(Continued from page 554)

sufficient care to ascertaining whether they
are entirely suitable. For example, a
listener complained that a set which he was
surc was properly wired with the correct
components gave no signals. The cirenit
was a conventional one, with input volume
control by a potentiometer connected
across the tuner, the connection to the
aerial being from the slider of the potentio-
meter. Unfortunately, however, the po
tentiometer had an uninsulated spindle
and was mounted on a metal chassis, with
the obvious result that the aerial was
shorted to earth permanently. The pro-
vision of a small insulated sub-panel for
the volume control put matters right at
oncee.

Hum

Hum is always a bugbear in amateur-
made sets, and although good workmanship
and faithful adherence to the specification
will ensure freedom from internal hum
when building a set to a published design,
it is not so simple to obtain a hum-free
layout if you design the set yourself.
Putting aside all the obvious and well-
known rules for avoiding hum, and the
equally well-known tips for isolating and
curing the causes, here are two cases in
which a complete cure was effected without
too much difficulty.

In the first case there appeared to be
no reason why there should be any hum,
for the layout seemed ideal, decoupling
was adequate, and a potentiometer across
the filament winding had been included.
As a last resort, the connections to the
secondary of the intervalve transformer—
a fairly old model, but used in a resistance
fed circuit—were reversed, and the hum
disappeared entirely.

Decoupling Efficiency

The second case was not quite so simply
dealt with. The set had been built up
gradually, and on most haphazard lines as
far as layoutt was concerned. Decoupling
was adequate—even liberal—in quantity,
but the decoupling components had been
put in here and there, just where room could
be found, and a straggly network of earth
wires was the result. First of all, the
owner was recommended to dlsconnect all
his decoupling, and reinstall it with the
decoupling components close to the circuit
section they were intended to decouple.
Then a direct wire was to be taken from the
earth end of each decoupling condenser
straight to a stout main earth wire running
along the back of the set. It worked
admirably, for every trace of hum vanished.

somomomuwo .

! HAVE YOU SEEN
THIS MAN?

Dave O’Day is a young feller,
medium height and build, kind of
light hair. You can tell him by a
thin scar over Fkis left eyebrow.
Was kicked by a mule. Blue eyes.

THEY SAY HE’S QUICK ON
THE DRAW!

L. X% XY )
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Everyone who wants to read a thrilling
Western  story, such as * The Murder
Trap,” from which the message above is
taken, should get the great mew story
magazine, ** WESTERN ADVENTURES.”
No. 1 just out—7d. Every yara complete.
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by-ils-SendiEsu
This 40-Page
Booklet—Free

It gives full information regarding wvarious
1.C.S. Courses of Instruction in Radio work.

The Radio industry is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can pace be kept with it.
1.C.S, Instruction includes American broad-
casting as well as British wireless practice. If
is a modern education, covering every depart-
meant of the industry.

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 Equipment Course gives
sound imstruction in radio principles and
practice.

. There is _also a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most techmical of his customers.

Then there are the Preparatory Courses for
the City and Guilds and L. W.T. Exams.
. We will be pleased to send you details and
free advice on any or all of these subjects.
Just fill in, and post the coupon, or write in
any other way.

N S — P e —— o S S = T —

d Seh

International Corresp Is, Ltd.,
Dept. 94, International Buildings,
Kingsway, London, W.C.2.

“ Without cost, or obligation, please send me your
 Radio "’ booklet of information about the Courses
I have marked X :

I1 COMPLETE RADIO

I RADIO SERVICING

I RADIO EQUIPMENT

I1 RADIO SERVICING AND SALESMANSHIP
I WIRELESS ENGINEERING

1 EXAMINATION (state which)

PRACTICAL AND

" a suitable matching transformer.
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Ferranti Receiver List

NEW list has been issued by Messrs.
Ferranti, containing details of the
whole range of Ferranti receivers, including [
‘consoles, radiograms, and battery sets.
The leaflet is particularly comprehensive
and the refecrence number is Rel00. It may
be obtained free on request to either the
London Office, Bush House, W.C.2, or
from the Radio Works, Moston, Man-
chester 10.

New Mervyn Microphone
A NEW high-fidelity microphone is
announced by the Mervyn Sound
and Vision Company, to be released
shortly. This is of the transverse current
type and may be supplied with or without
It may
be used as a table model or, if required, the
makers can supply a stand or suspension
cords. The microphone is housed in a
circular case designed for mounting in a
ring holder, and it is available in nicke! or
black oxidised. The price is 25s.

Osram MH40 Valve

A NEW valve is announced by the.
Osram Company and is intended for
use with microphone amplifiers. This valve
is of the indirectly-heated 4 volt 1 amp.
type designed for use with an anode
voltage of 200 (max.) and an anode current
of only 2.7 m.A. The amplification factor
is 40 and the impedance is 16,700 ohms.
Due to the special design a very low order
of microphony is obtained and there is a
negligible background. The Steatite elec-
trode insulators play a great part in obtain-
ing this performance and ‘a small amplifier
is thus possible for use with microphones
of the condenser, ribbon or velocity tyvpe,
giving great amplification. The price is
£2 10s., and a standard 5-pin base is fitted.

Telsen Ganged Condenser

THERE are a number of essential points

to be watched in a condenser designed
for use in tuning a number of circuits, and
these are well exemplified in the Telsen
component which is shown below. Firstly,
it is essential that the rotors sha]l all be
rigidly held upon the common spindle in
order that there shall be no side-play
which would introduce slight capacity
changes '
across a cir-
cuit and
thereby upset
ganging.
Secondly, it
is essential
that each
section shall
be accu-
rately match-
ed, not only
so favr as the
total capacity
is concerned,
but also at
every part of
the  setting
from  mini-
mum to maxi-

A well-made two-gang condenser

found in the Telsen range of components.

mum capacity. Thirdly, external trim-
mers must be provided in order to assist
in balancing out inter-circuit capacities
introdyuced by wiring and other leads. The
mounting method must be rigid and must
not introduee distortion to the main frame
which would negative any adjustment
carried out at the manufacturers’ testing
department, and dust must be exeluded
in order to prevent noisy working. All of
these points are covered in this Telsen
component and the main casing is built
up from pressed plates of great rigidity,
and the rotor, as well as the stator, plates
are let into one-piece high-pressure die
castings to avoid movement and changes
in capacity. To balance the various
sections throughout their entire tuning
range slit end plates are provided, and
these are adjusted at the works to
provide an equal capacity change at all
parts of the dial setting. The trimmers
have mica dielectric and may be com-
fortably adjusted whilst the dust cover is
in position on the condenser. The com-
ponent is sold complete with disc drive,
dust cover, cscutcheon plate, pilot light
holder, and control knob. The two-gang
condenser illustrated (Type W.427) costs
9s. 6d., and a triple-gang condenser (Type
W.428) costs 14s. The condenser is rated
with a maximum capacity of .0005 mfd.
an((i1 actually has a total capacity of .00053
mfd.

“ Avo " Capacity Meter
A NEW measuring instrument is shortly
to be released by the Automatic
Coil Winder “and Electrical Equipment
Company, makers of the well-known range
of Avo meters. This new instrument is an
accurate, direct reading capacity meter in
which the capacity values are marked
direct on a calibrated dial. It will measure
over six ranges from a few micro-micro-
farads to .1 mfd. with an inaccuracy of less
than one per cent. The system used is the
R.F. resonance method, and a meter is
provided to give a visua! indication of
resonance, the capacity of the condenser
under test then being read off from the
dial when the meter has indicated maximum
deflection. Changes in battery voltage or

other variations may be compensated for
by a zero adjuster. The price has not yet
been announced.

which is to be
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The Editor does not necessarily
agree with opinions expressed
by his correspondents.

A Short-Wave Log from Bath
IR,—As a regular reader of your excel-
lent paper, I have not yet noticed
any short-wave logs from Bath. I am,

therefore, sending a few of my latest intercst-

ing DX captures on ’phones recently.

My set is a home-made 4-valver of my
own design, using a ‘'screen-grid valve as
buffer in the aerial. With this idea all

A corner of Mr. C. A. Clare's short-wave

receiving stalion.

blind spots are eliminated whilst tuning,
and is a great boon. It also increases
signal strength considerably, and I shall be
glad to let any interested reader have a
copy of the circuit.

I enelose a photo of a corner of my den.

Sunday, December lIst, 1935. (On 14
me/s), WIKJ, W2GMC, WIFHY, W1AJA,
W3EHS, W2FHS, WIAKZ, WIKUZ,
WIWK, WI1AF, WIHPM, W2HF'S, W3MD,
W3VER, WIGJX, W2EDW, W2BS,
W3CAU, WOIPET, W5ACS, W3CM,
W2BSB, WISJZ, F8SDR, W6KA, W3EOZ,
W5AXA, W3AM.

Sunday, December 8th, 1935 (14 mc/s),

W4DBC, EA3ER, W2EDW, WICMD,
HB9AT, WIAF, VEIDR, W3CS/J,
W4QDQ, W3EOZ, W3AER, WIAF,

W3TC, W3WJ, W3QD, W3CSJ, W3LN,
W3ESJ.

Sunday, December 15th, 1935 (14 mc/s),
W3CC, W3FDS, W3FFJ, W3BNC, W3AC,
W3MD, WIKC, W9HI, LO2Z, W3CFJ,

WORGH, WIKK, WIRBG, W2CLS,
W2GYM., W2KI, W4ALG, W20V,
G6TO, W2FYD, W3CAT, WIFHH,

WIESU, W2ADJ, W2AZD, WICHG,
W2FYD, W2FLO.

Saturday, December 7th, 1935 (3.5 me/s),
W2V0, W3MG, ON4ZA, WILI, VEIEI,
G5W.—C. A. CLARE (Bath).

Avoiding L.T. Problems

IR,—With reference to the letter on
this subject which was published in

the December 21st issue of PRACTICAL AND
AvaTEUR WIRELESS, I have used the
¥ver-ready cycle lamp battery No. 800 on
several occasions with 3 and 4-valve sets
both at home and in camp.  The result is
quite good. I cannot state, however, how

PRACTICAL AND AMATEUR WIRELESS

LETTERS FROM READERS

e~ All letters must be accompanied

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

long such a battery would last, because
I only use it in cases of emergency.
I do not think it would be economical
to use them instead of the ordinary L.T.
supply, although for camp use with a
2.valve S.W set they may be all right
for week-end wuse.—Jamrs E. CoTTER
(Cork, I.F.S.).

S.W. Logs and Reports

SIR.,—I was very intercsted to read
Mr. F. W. Benson’s letter in a recent

PracrioaL aND AMATEUR WIRELESS, and

heartily second the suggestion that a page

577

be devoted to short-wave reports, logs and
views.

I consider that such a section, compiled
from readers’ reports, would not only be,
more interesting, but much more helpful
to all short-wave listeners.—G. CoLLEIT
(Lincoln).

A Short-wave Log (Forty-metre Band)

IR,—Being a regular reader of
PRACTICAL AND AMATEUR WIRELESS
and interesting myself in short-wave

working, I am enclosing a log which I
think would interest other readers who are
short-wave enthusiasts. I should like to
hear from anyone who happens to be in-
cluded in this log. Most of these stations
were R7/F/X, according to my reception!'
An outdoor aerial was used (seven-strand)
about 20ft. long, and 30ft. hich. My set is
an H.F. Pen. Det. Pen. output. All these
stations were logged on Sunday, December
15th, 1935, on the 40-metres band : G5TT,
(Continued overleaf)

BETTER

CAN THERE BE A

SPEAKER?

—asks Mr. F. J. Camm

find

“ Every constructor owes
your engineers a debt of
gratitude for your, 1936
Stentorian. Once again they
have beaten their best—
excellent precision workman-
ship, even wider [requency
response, higher decgree of
magnetic  flux, entrancing
tone at which the most
critical could not ecavil—
and, above all, outstanding
sensitivity.

1936 STENTORIAN

CABINET MODELS
365 .. oo 50
38y

[~

49/6

o 1 B .. .. .. 26
Can ,fhere be a better CHASSIS MODELS
'speaker ? Senior o .. 42/~

Junior 32/6

Baby 23/8

M Midget 17/6

a’ . Duplex 3 .. 84/~
Type E.M./W. . T0-

Here is a new and even better
¢ Stentorian,
high ““ laboratory *’ standard of fidelity never
before available, except at prohibitive cost.

New production methods make possible a
vastly improved performance at no price
increase.
ponent parts bring an effictency hitherto
beyond the bounds of possibility.

Hear the 1936 Stentorian to-day!
to the enormous volume from weak inputs.
Notice the marvellous definition, incisive top
notes, and magnificent natural bass.

same level as last year!
range of instruments, W.B. erigineers again give
triumphant proof of the value of consistent and
intensive research.

W.B.
to bring to your recetver a

1]

New designs of magnet and com-

Listen

: You will
it hard to believe that prices remain at the
In this startling new

36 HINTS FOR IMPROVING
AN CLD RADIO
Send this advertisement with your name
and address for this interesting illustrated
booklet.

1936 STENTORIAN

Whiteley ~ Electrical Radio Co., Ltd. (Technical Dept.), Radio Works, Mansfield, Notts,
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Actions Speak J
Louder than Wor;is

o e

Mr.F.J.CAMM
SOLELY SPECIFIES

LA

G. 12-M 2000

for the
HIGH QUALITY

PARAPHASE AMPLIFIER

This full 12 in:
HIGH FIDELITY
UNIT is used by
nearly all manu-
facturers build-
ing de luxeradio
gramophones,
it is undoubt-
edly the finest
speaker made
to-day.

£5
THE NEW G2 - P:M

Rola technicians have now produced a Per-
manent Magnet model as a companion to
the famous G.12 Field Excited unit. Ask your
dealer to demonstrate—it sets new standards
in Permanent Magnet speaker performance.

Your Extension Speaker Must
he a ROLA—There’s a Reason

OVER é MILLION IN USE

Auvailable on easy payments from THE
LONDON RADIO SUPPLY CO., 11.
Oat Lane, Noble Street, E.C.2.

Write to-day for the Rola Folder
THE BRITISH ROLA Co. Ltd.

Minerva Road, Park Royal, N.W.10
‘Phone; WILLESDEN 4322-3-4-5-6.

PRACTICAL AND AMATEUR WIRELESS

LETTERS FROM READERS.
(Continued from previous page)

G5YV, G5CC, LK1 (Norway), G2HV,
G6AO, G6FH, G5MG, G5GL, EITG (Ire-
land), G5CW G5PP EIHG (Ireland)
G5RO0, G2IC, G5CV G2SY G5US, G6RK,
G2LD, G5AY, G.'SCB, G6FC, G6AG, G5YY,
G2DL, G5IL, G6DH, G2HD, G6NF,
G5CJ, G20C, G2QH, G2PX, G5XG,
G60X, G5RV, G5GC, GS5RE, G5BB,
G5WK, G2ZT, G5MR, PNORP (?), G2SM,
G2MV, UTZ (? Japan), G6TR, G6DE,
F8FA (French), 2BN (Spanish).—F. J.
WEeBEB (Leamington Spa).

A Supreme Superhet
IR,—I should very much like to see a
set designed as suggested by J. E.

Higgins, Kings Langley.

I have a mains unit with an output of
500 volts, 120 mA., and a speaker energised
by 12 volts, 1 amp. and have been waiting
-to see a set published to suit the above.—
A. J. Basarorp (Thornton Heath).

IR,—As a reader of your excellent paper
since your first issue, and a keen con-
structor, I am always interested to see
letters from other readers requesting high
quality sets. I notice in a recent issue a
lester from J. E. Higgins, and I, for one,
would greatly appreciate a set as described
by him, and especially to incorporate a
paraphase amplifier, as described in your
issue of June bth, 1935. (See also this
week’s issue.—Ep.)

Hoping my observations will be accepted |

especially as regards the amplifier, and
thanking you for your excellent . fare ”
issued to a really appreciative reader.—
E. W. M. (Thatcham, Berks.).

Club Membership Sought

IR,—I shall be pleased to hear from the
Secretaries of any Short-Wave Clubs in
North London.—E. Jackson, 86, High
Road, Tottenham, N.15.
[Will local club Secretaries please note.~—Ed.)

CUT THIS OUT EACH WEEK.

a T,

T T E—

—THAT the wavelength in metres may be
asceriained by dividing 300,000,000 by the
fre_?uency in cycles per second.
—THAT a coil or similar component is not
¢ necessarily screened when a metal cylinder is
placed over it.
—THAT for the above condition to hold good
the base must also be of metal soundly earthed.
~—THAT the actual speech output of a valve
may be measured by means of an A.C. volt-
meter,

—THAT a lead-in wire should be spaced away
from a wall, metal pipes and other earthed
objects to avoid losses, -
—THAT a microphonic valve may often be
used without difficulty it the glass bulb is
tightly wrapped with insulation tape.

~-THAT the majority of modern valves are so
buiit that microphony is net experienced.
—THAT care must be exercised in using an
extension speaker with a commercial receiver,
and the makers’ instructions must be followed
in this respect.

Tomserns:

The Editor will be pleased Lo consider arlicles of a
practical nature suitable for publication in PRACTICAL
AND AMATEUR WIRELESS.  Such articles should be
writle1 on one side of the paper only, and should contain
the name and address of the sender, Whilst the Editor
does not hold himself responsible for manuscripts, every

effort will be made to return thewm if a stamped and |

addressed envelope is enclosed. All carrespond('nce
infended for the Ldttor should be addressed : The Editor,
PRACTICAL AND AMATREUR WIRELESS, Geo. Newnes,
Lid., 8-11, Southampton Street, Strand, w.C.2.

Owing Lo the rapid progress in the design of eireless
apparatus and to ovr cfforts to keep our readers in {oveh
with the latest developments, we give no warranty- that
apparatus described in our columns is not the subject
of letters patent.
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==ELECTRADIX=—

HOME RECORDING APPARATUS.
Our machine-inade accuracy-cut Truckers are the cheapest on the
market, Centre-drive worm, Type F, 4/8. Leadscrew traverse
8pindle, Type C.M., 7/6, or fmed Cutter chk-up, 21/-,
Needles, 3/8, Diamond, 7/6. Blank Discs, 4/- d
RECORDING,—Complete Acoustic Bets de Luxe, 21/- No.2,12/6 :
J unior type, 7/6 cach, complete In cartol
THE BUPERSEDER makes H.T. from
your L.T. 2-volt battery, rectified
and smoothed. Three tappings. Lasts
indefinitely. A boon. List £3 15s
New, guaranteed, 37/6.
CHARGERS, H.T. and L.T., off A.0.
Metal-cased. Transf. and Rectifier, 2,
4 and G volts, 800 m.a.: 60, %0
and 120 volts, 100 m.a., complete,
Larger, 8 volta, 2 amps. All in stecl case, 57/8.

8apphire

37/6,
PUBLIC ADDRESS SPEAKERS, Prism Tone Correct Horn. Perma,
Mag, M.C., 15 watts without dlslortlon 24in, Flare, 40in. long,

£8 8s, Two Marconiphone P.M. SBhort Hom, Model P.A., 12-15
watta, as new, £7. Various High Power P.M. Bpeakers on baffles
and In cabinet, cheap,
EXTRA SPEAKERS for 5/-. These new 2,000
ohm Table Model Siemens are going qulckly,
&0 bhurry up. Tones your boomer. Just
Bpeaker for an extension. New, only §/-.

FRETS for speaker pane! fronis or bafies. Fine
8in. octagon flanged, black moulded bLakelite,
43 on 30-guinea sets, 1/3.
X-RAY TUBES.—Brand new 7in, bulb, 10/ each, packing, crate
and carriage b/ extra.
PHONES,—Large selection illustrated Iln our Mike List

N
POWER VALVES.—Ediswan, 30 watts V.T. 13B. 6 volta 1} amps.
1,000/1,500 voita, Amplification 35. Unused, 25/-. List £3. 200-watt
Valves, 55/-. Ultra Short Wave, for § to 10 metres. D.E.V. and Q.,
14 8. Weco Midget 1-volt Valves, } amp. 3/8, for these wee fellowa.
VALVE HOLDERS, good quality, 4-pin, 3d., chnssis type. B5-pin,
3d. ; 5-pin baseboard, 4d. VACUQ RESISTORS, wire cuds, suitable
where a 1-watt resistapce is specified. 250,000 ohrmus, § meg., 1 meg..
2 meg. values in ohms, 4d. each. Wire-wound & ohms strip, 6d.
10 ohms, 7d. ; 200 ohms, 1/», Mica, 35 watts, 150 ohros, 2/8. .
e Al —A.C. Maine, 2 watts, £410s.:

31 watts, £5 10s. : 10 watts, £10; 16 watts,
with gramo.,
GRAMO, MOTOBS. less turnfable, 220v,
induction, 25/-. 110 volts, 20/~
and Turntabie, 35/-.
B.T.H. TRUSPEED Induction Tspe A.C. only, gramophone motor.
100-250 v., 30/-. Ditto, D.C., 42/6.
35 mm, PBOJ’ECTORS P.M. motor drive and enclo. arc Jamps. §-10
amps., on Stand, »itb spools, £5 6s,

MOTOR INTERRUPTORS for converting any

volta, D.C. to A.C. Takes 12 volts, 18/~,

D.C./DC. NEW M.G., 500 volts, 200 m.a.,
12 volts Input, 75/, Larger, 420v. 250 m.a.,
filter and silence cab., 85/~.

D.C./AL. 80 watts E.D. Co., 230/230 filter
= uand gilence cablnet, £7. P.A. size ditto,
400 watts output, unused. Cost £30. Sale, £18.

Bend for Radio-Electrical-Scientifie List " N *

ELECTRADIX RADIOS,

218, UPPER THAMES ST, E.,C.4.
Telephone :  Central 4811,

LONDON TRANSFORMER

PRODUCTS, LTD.

For H.Q. Paraphase Amplifier

Transformer 38/6
Choke 18/6

AC.
TCuiversal

Specially Recommended.

L. T. P. WORKS,
Gobbold Estate,
Willesden, N.W.10.

Telephone No. :

WIL. 3568.

ENGINEERSi

[LOOK WHAT YOU
. HAVE AT YOUR
FINGER TIPS

" Do not let a first-class post alip
' through your fingers for the rake of
Rewt 8 few letters after your name.
o ‘Whatever your experience, age or
you should send to-day for *‘ ENGINEERING
S.”” This free 268-pace Handbook shows the
E., AMIMechE,
AMIEE., AMIAE, Matric, AMIW.T, AMIRE.,
@.P.0,, etc., exams. The book also gives details of courses in
all branches of Civil, Mech., Elec., Motor, Aero., Wireless, and
4 Talkie Enxmeenng. and e‘plains tbe unique advantages
of our Appointments Department. Send for the valuable
Handbook to-day—FREE and post free.
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,
409, Shakespeare House, 17-18, Stratforl Pl, Oxford St.,
Londen, WL,

education,
OPPORTUNITIE!
easiest way of pieparing for the A M.LC.
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RADIO CLUBS
AND SOCIETIES

Club Reporte should not erceed 200 words in length
and should be reccived .First Post cach Monday
morning for publication in the following week’s issue.

.SHORT-WAVE CLUB FOR SALISBURY
lT has been suggested by a number of short-wave
enthusiasts in this district that a Short-wave Club
shoitld be formed in Salisbury, and should there he
any interested PRACTICAL AND AMATEUR WIRKLESS
readers in the locality I shall be glad if they would get
in touch with me, at the address given below.—C- A.
Harley, 85, Fisherton Street, Salisbury, Wilts,

WEST LONDON RADIO SOCIETY
'HE inaugural meeting of this seciety will be held
in the Lecture Room of the Town Hall, Ealing,
W.5, on Wednesday, January 15th, at 8.30 p.m. A
warm welcome is extended to all wireless enthusiasts,
and an interesting evening is assured. Hon. Sec.
(ero lem}: H. 8. Williamson, 22, Camborne Avenue,
West Ealing.

SPHERE SHORT-WAVE CLUB
HE above club had another interesting evening
on Friday, January 3rd, when 2BRT gave anothcr
of his interesting lectures. We are giad to note
an increase in membership during the last two or three
weeks. Will any prospective member please com-
municate with the Secretary, G, Walker, 33, Napier
Road, Thornbury, Bradford, Yorks?

THE CROYDON RADIO SOCIETY

THE second half of the session, beginning with the
New Year, is now well under way, and the

following is a brief summary of forthcoming events :—

Jan. 2ist: * Voigt Reproduction,” = by
P. G. A. H. Voigt.

,» 28th: “ Television and S8hort Waves,” by Mr.
E. N. Shaw.

Feb. d4th: * Amphion” of the Croydon Advertiser
discusses the composer at work.

,» 11th: * Valves "’— the Marconiphone Co., Ltd.

,, 18th: ILecture demonstration on Baker Loud-
speakers.

» 25th: “ Reproduction’’— Purley Radio, Ltd.

Mar, 3rd : Loud-speaker Night.

» 10th: 'The President, Mr. H. R. Rivers-Moore,
B.Sc., discusses further aspects of the
work of amateur musicians.

,, 17th: “ Hartley Turper Reproduction,” by

Hartley Turner Radio, Ltd.

PRACTICAL AND AMATEUR WIRELESS readers are
invited to any of these meetings. Full programmes
up to the end of the session are published in the new
fixture card, a copy of which will be sent to any
interested reader. Hon. Pablicity Sec., E.L. Cumber,
Maycourt, Campden Road, S. Croydon,

PETERBOROUGH SHORT-WAVE SOCIETY
AT a mecting of the Peterborough and District
Short-Wave Society, held at.the Bedford Hotel,
on Wednesday, January ist, Mr. P. Day (G6PD), who
was home for the Christmas vacation from Notting-
ham University, gave the address. Mr. Day spoke
on artificial aerlals, .the electromaguetic spectrum,
skip distance, and fading. He also dealt with various
radiations, their wavelengths, uses, and applications,
and gave particulars’ of recent experiments in the
production of short wavelengths of the order of one
centimetre in length. Questions were asked and
answered at the close of the meeting. Hon. Secretary,
Mr. H. E. Daft, 31, Eastfield Road, Peterborough.

iBOOKS RECEIVED !

RADIODIFFUSION
NEW publication of the International Broadcasting
Union, ‘¢ Radiodiffusion,’” a half-yearly review
of broadcasting problems, aims at presenting various
angles of broadcasting from an international point of
view. Articles appear in either English, ¥rench, or
German, with a précis in the other two languages.
The first issue contains articles by a number of men
who have carried out pioneer work, both in national
and international broadcasting, Readers in this
country will bé particularly interested in an article by
Admiral 8ir Charles Carpendale, who was for ten
years President of the Union, on ** Dix Années . . .’
Radio engineers will be interested in the articles by
Monsieur Braillard, Director of the U.L R. International
Checking station at Brussels,

RADIO AS A CAREER
WE have just received a handy booklet describing
the T.C.R.C method of specialised corre-
spondence training whereby the student can study in
the privacy of his own home. No matter whether
you are engaged in the radlo industry, or are only
interested in radio solely as a hobby, you will find
the contents of this booklet of interest. The Technical
and Commercial Radlio College, Cromwell House,
High Holborn, London, W.C.1, have a range of courses,
including a technical course, and a complete technical,
service, and commercial course. These courses, which
cover a wide field and embrace all phases of radio
technique, are designed to give the student a thorough
knowledge of radio, and to teach him how to apply

PRACTICAL AND AMATEUR WIRELESS

his knowledge to practical money-earning advantage.
The fees are moderate, and they can be paid in monthly
instalments. if the student so desires. The principal
of the T. and C.R. College is Mr. R. Heath Bradley.

‘“SQUADRONS OF THE R.A.F.'"” by M ajor F. A, deV.
Riobertson, V.D., M.A. Published by Flight Publish-
ing Co. Price7s. 6d., 130 pp.
A WONDERFUL record of the life_of the various
squadrons of the Royal Air Force has been
Rroduced under the above title by Flight Publishing
Jompan}', Dorset House, Stamford Street, London,
S.E.1, In addition to a brief history of the R.A.F.,
this deals in detail with the history and activities of
note of all the Squadrons, and includes War history
and the Squadron Imsignia. The book s lavishly
illustrated with remarkable pictures of various craft
in flight, and the pictures alone are well worth the price
of the book. Much of the information which isgiven
has hitherto been unobtainable and has now been given
by courtesy of the Air Ministry. The book measures
8in. by 12in., and an interesting foreword is given by
the Rt. Hon. Sir Philip Cunliffe Lister, C.B.E., M.C.,
Secretary of State for Air.

*“LIGHT AND SOUND.’’ Price 23. 3d. (bound in full
cloth 2s. 6d.). By H. G. Lambert, B.Se., A.I.C., and
P. E. Andrews, B.A., B.Se. 180 pages. 150
illustrations, DPublished by University Tutorial
Press, Ltd., High Street, New Ozxford Street, London.
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THIS interesting volume is intended as a first course
in light and sound for the lower science forms of
Fublic and secondary schools. Written in simple
anguage, it wil give pupils a thorough grounding in
the fundamentals of the subject. To this end the
authors have carefully selected the experiments
described and they can be casily understood and
performed by the average boy. To give reality $o the
subject, and to malintain the interest of the reader,
applications of the sclentific facts involved, to examples
with which the pupil is famfliar in everyday life, are
discussed where possible. A ‘three-page index is also
given at the back of the book.

“TELEVISION UP-TO-DATE."” Price 2s. 0d. By
R. W. Hutchinson, M.Sc. 184 pages. -}34 tllustra-
tions, Published by University Tulorial Press, Ltd.,
High Street, New Oxford Street, London.
8 a result of the tremendous advances which have
recently been made in the science of Television,
and of the fact t hat it is about to become an important
public service, there is an urgent need for an unbiased
account of what television is, what it can do to-day,
how it does'it, and what are its possibilitics for the
future. In the above book this need is supplied in a
simple and interesting way. No previous knowledge
of electricity, wireless, or television on the part of the
reader is’assumed, yet all explanations are based on
sound and modern scientific prineiples.

nuglufv,n
pAPER

LAST WOIRD in
CONDENSERS

SV =t
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YOUR FIRST CROLCE

Dubilier  Condensers are repeatedly specified by Set
designers and constantly used by manufacturers and
constructors alike. They have an unrivalled reputation
for dependability, are soundly constructed, and suitable
types can be obtained for your every requirement. The
use of a Dubilier Condenser is an assurance of the finest
performance, lasting value and trouble - free reception.

Buy safely — buy Dubilier!

* UBILI

CONDENSER C° (1925) L'."?R

DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, W.3

N
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—EASY TERMS-

We specialise in the supply of all good quality

-Radio  sets, p ts, and ies.

Send list of requirements and keen quotation
will be sent promptiy.

CASH & C.0.D. ORDERS DESPATCHED
BY RETURN OF POST.

PRICE LISTS FREE.

NEW LISSEN
SHORT-WAVE 3 KIT
(world-wide reception)
Gash price £3.9.6 or 6/4 with order and
11 monthly payments of 6/4.

Payment Number Moanthly

Cash  with of stal-
Price Order Months ment
W.B. Stentorian 365 42/~ 2/6 11t 4/
W.B. Stentorian 364 32/6 2/6 1t 3/-
Garrard Gramo-
Motor Model 202A 50/~ 5/- 10 5/—
Please write for full list of motors
and gramo units.
Rothermel Piezo +
Electric Pick-up 42/~ 2/6 1t 4/
£4  Superhet
Kit A 84/- 1/- 7/9
£4  Superhet
Kit B 135/~ 1t/ 12/6
ALL FIRST QUALITY PARTS.
VALVES (every type supplied)
$.G., Det. and Power, any make. Cash price

£1.5.0, or 5/- with order and 5 monthly pay-
ments of 4/6.

ALL CARRIAGE PAID
To avoid delay will customers pleuse send
1st payment with order.

Estd. 1925 RIZII rimons 1977
ONDON RADIO SUPPL
COMPANY

ILOAT LANE-NOBLE STREET-LONDON.E-C

IT PAYS TO BUY

THE BEST

INTERCHANGEABLE COILS.
New low Joss formers of DL-9 high frcqueney
insulation. Rigidly made and each coil
matched. TFirst-class results assured. 4-pin
cotls have two windings, 6-pin three windings.
No. 959 &-piu Set of 4 12.170 wetres Price 16/-
No. 932 4-pin X - 5 Price 14/

Univer- ©
sal 8.W.
Valve- g
holder E4"

A low loss holder 1or above or below base.
board use. The valve enters the contacts from
either side, There is no measurable increase
of self capacity to that atready in the valve
base. H.F. diclectric, one piece noise-
Jess contacts,
No. 1015 4;¥lu 1/3d. XNo. 1016 5-pin 1/5d.

0. 1024 7-pin 1/8d.
STRATTON & CO.. LTD.
Bromszrove Street, BIRMINGHAM.
London Service Dcpot: Webb's Radio Slores,

4, Soho Strect, Gxfcrd Strect, W.1.

1
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L

SHORT WAVE COMPONENTS \
B ey
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REPLIES IN BRIEF

The following replics to queries are given in
abbreviated form eitfcr because of non-compliance
with our rules, or because the pointraised is nof of
general interest,

E. J. E. (Ipswich). The indication is that your earth
is very inefficient, or that your aerial circult is not ideal.
We have no details of a converter using the parts in
question,

E. D. (Renfrew). We have no details of the coll and
cannot suggest the appropriate connections for the
circuit in question.

H. Y. (Queens Park). We regret the coil differcnces
are not clear to us, If you can obtain a circuit of the
coil from the makers you should be able to incorporate
this in your set, but we cannot advise the change
without re-deslgning the receiver in view of the
possibility of instability, etc.

F. N. (Gloucester). Colls of the type you outline are
obtainable from Messrs. Buigin. No- self-contained
switch is fitted, however, but the makers supply a
suitable component for the purpose.

C. W. (Lelcester). In view of your locality and the
simpie type of the circuit used, a Droitwich suppressor
is your easiest and most effective solution. Your local
dealer should be able to supply one of these.

C. S. (Arkengales). We regret that we have no blue-
print suitable for your use. It would be preferable to
dispose of the receiver in a complete form and obtain
new parts for a circuit chosen from our list of blueprints.

E. H. (Abington Pigotts). A suitable transformer may
be obtained from Messrs. Heayberd, of 10, Finsbury
Street, London, E.C.2.

D. C. (Barking). The coil is no longer on the market,
but any good modern coil couid be incorporated in the
receiver. We suggest you inguire of your local deaier
for details of the various coils and select one to suit
your requirements. .

T. H. (Sandwich). Your suggestion for charging is
quite in order provided that the battery delivers
;lixﬂiciem, cwrent and that the internal resistance is

gh.

S. A. A. (N. Kensington). The receiver was not
designed by us and we are therefore unable to help
you. We suggest you communleate with the designer
or the editor of the paper in which the design appeared.

R. H. (Erith). We regret that we no longer inciude
station identification in our Queries service,

F. W. (Stockweil). It would appear that the
pentagrid stage is unstable, probably on account of au
excessive voltage applied to the oscillator anode. We
suggest that you check all voltages before going further
with the trimming adjustments.

R. C. C. (South Molton). We suggest the Hall-Mark
Four for your particular case. The blueprint is obtain-
able from this office, price 1s.

W. H. S, (Downderry). We have no details of such a
set as you outline. Our £4 Superhet 4 Is the nearest
but no A.V.C, is incorporated

S. W. D. (Crathie). The firm in question has now
gone out of business and the parts are no longer
obtainable. Similar items may, however, be obtained
from No. 95, Dean Street, London, W.1.

R. S. (Abbotskerswell), We t you com icat:
direct with the makers or their service agent. The
address is 24, Thames Street, Kingston-on-Thames,

Surrey.

W.J. A. H. (Kingston). The coils may be fitted to
any receiver, and the makers supply a circuit diagram
with them which will be of assistance to you.

G. F. (Burniey). Any good modern coll may be used.
Your local dealer will be able to show you a range or
you may select a coil from the advertisements included
in our pages.

E. L. (Mile End). The reason for your difficulty is to
be found in the Impedance of the detector valve. This
differs from the original valve and thus you have
modified the entire circult. You may remedy matters

. TAPPED Mains Resistances, 15, 30 and 60 olms, 1
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GOVERNMENT SURPLUS
ELECTRICAL STCRES

GALPIN,

15, LEE HIGH RGAD,
LEWISHAM, LONDON, S.E.13

CASH WITH ORDER OR €.0.D. THREE DAY3
AFPROVAL FROM DATE OF DELIVERY.

DYNAMOS, all sizes, please state requirements.
METERS AND RESISTANCES, large variety.
ELECTRIC LIGHT Check Meters, 6/6 and 10/8.
ROLA, PM SPEAKER, Type I'R56, New, 17/-.
ROTHERMEL Brush Piezo Electric Speaker, 22/-.
COLLARO A.C. Gramophone Motor, Brand New, 30/-,
BELL TRANSFORMERS, 200/230v. A.C., 3/9.

G.P.0. Relays, 7/6. Galvanometers, 5/-.

X-RAY COILS, 16-inch 8park, 50/- and 70/-.

X-RAY TUBES, 15/- ; MERCURY Breaks, 59/,
SPARK COILS, 2in. complete, 17/6 ; }in., 5/-.

FLYING FLEA Aeroplane Speed Meters, 7/6.
CHARGING Cut-Outs, any voltage, 7/6.

RELAY with multiple switch, 150 changes, 5/6.
7-VALVE Amplifiers, Battery (no valves), 12/6.
DARIO Class B 2v. Valves, Brand New, 3/11,

MAINS TRANSFORMERS, 350-0-350 and L.T., 6/9.
PHILLIPS MAINS Transformers 500 H.T. and L.T., §/3.
AERIAL TUNERS, Variable for 15,000 metres, 10/-.
DEAF AID, 1 VALVE, complete, portable, £9/9/0.
DEAF AID, 1 Valve, A.C. Mnins, portable, £15/15/0.
MOVING COIL Movements for recallbration, 5/-.
CHEAP VALVES (Non-Ring), prices on request.

2 and 44, 2/6.
DOBBIE and McINNES horse-power indicators, 10/-.

GALPINS GUARANTEED BARGAINS

EASY PAYMENTS

“THERE’S NO PLACE LIKE HOLMES.”

Monthly
SPEAKERS Deposit. Payments
W.B. DUPLEX .. .. 84/ 78 of 7/8
W.B, SENIOR .. .o a oo 42 477 9 of 417
W.B. JUNIOR .. . . .. 328 45 7 ot 4/5
BLUE SPOT .. . . .. 198 278 ot 2,8
ROLA F. 720 .. . . o 35 S/10 9 ot 3/10

Any make of speaker supplied.

KIT SETS
LISSEN 8kyscraper 3, with valves . 60 5/8 11 of 5/8
GRAHAM FARISH STENTORIAN A.  34/8 310 9 of 310
GRAHAM FARISH Sensity Super 50/= 4/7 1l ot 47
B.T.S, OCEANIC 3 .. o 55/« 5/ 11 of 5/-
B.T.S. 8.W. ADAPFTOR 52/8 4/10 11 of 4/10
ACCESSORIES of merit and fins value.
3 VALVES 5.G.D.P, .. e 25/~ 3/6 ? ot 3/8
ATLAS ELIMINATOR T. 10/30 68/6 8/~ 11 ot 8/4
AVOMINOR METER . 40/- 58 7 ot 5/6

B.T.H. LATEST PICK-UP .. .. 40/~  4i5 9 5
PARTS FOR ANY SET. ANY MAKE OF SPEAKER.
New goods obtained for every order.

Send ur a lizt of parls or valver you require or any speaker or sel yon
may select and we will forward you a definite quotation. Ten years’

by increasing the H.T. nglplled to the valve or by
modifying the capacity of the reaction cond The
former is preferable. ]

L. G. (OnHwyn). The receiver is a commercial model
and we suggest that you communicate with the makers.
The address is Portadyne Works, Gorst Road, North
Acton, London, N.W.10.

F. S. (Worgester Park). We regret that we cannot
supply a diagram of a transmitter.

@Q. R. C. (Norwich). You enciosed no envelope for
the purpose of sending you plans. In any case, we
regret that we have no blueprint or other detaiis
suitable for your particular requirements, but recom-
mend the amplifier described in this issue,

D. W. (Sawbridgeworth). It would appear that there
is a serious H.T. leak, but we cannot help you without
further details.

D. P. (Epping). The circuit is not suitable for your
purpose and should not be made up without first
obtaining a Post Office transmitting licence.

THE WIRELESS CONSTRUCTOR'S

ENCYCLOPAEDIA

MlBijI.’ J. camm " 4th 5/
(&ditor of ““Practical and Amateur it -
Wirolonn™) Edition net.

Wireless Construction. Terms and Definitions explained
and illustrated in concise, clear language.
From all Booksellers, or by post 516 from George
Newnes, Ltd., 8-1 l,é’aulham ton Street, Strand,
London, W.C.2.

in the Wireless Press. Thousands of gatisfied customers.

H. W. HOLMES:
NEW ADDRESS :

333, EUSTON ROAD, LONDON; N,W.1.
"Phone : Museum 1414.
0 { DIOC E
[ 3
0 ' -
I@ a4 AbCed o B8
)
== 65 POL|8H5035,_ —
= “CABINET FOR 1=
[,—‘——j No Middle Profits. i
il Famous maker oifers finest Radloy
h Furniture., As supplied to B.B.C.,
L a quality and value impossible to =
[ | better. Beautifully band-polished !
GUARANTEE D Plano-tone|
acoustically.
a DIRECT—on FREE TRIAL ——
1

{or 10/- mounthly)
LIST FREE: From makers

!

' &

) Cabinet (P.R.) Works, Albion Road,
Bexleyheath, 'vear London, g

2 Dl
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'PRACTICAL AND AMATEUR  WIRELESS

1 1 postal reply is desired, -stamped addressed emvelops mist be

encinsed. Every query and drawing which is sent must bear the name
gnd address of the sender, Send your gueries to the Editor, PRACTI-

CAL AND AMATEUR WIRELESS,

, Geo. Newnes, Ltd., 8-11, South-

ampton Street, Strand, London, W.C.2.

SPECIAL NOTE

We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the: solution of probiems or difficulties
arising from the construction- of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
We regret that we cannot. for obvious reasons—

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

{2) Suggest alterations or modifications of
receivers described in our  contero-
poraries.

(3) Suggest alterations or modifications to
commercial recefvers.

4) Answer queries over the telephone.

5) Grant intcrviews to querists.

Please note also, that queries must be limited
to two per reader, and all sketches and draw-
ings which are sent to us should bear the
name and address of the sender.

Matching Coils

““1 have an old set of coils which have
been in use for some time and which do not
appear to be matched. When I removed
the can I found that the end turns on both
coils had become loose and were not close
against the remainder of the ecoil. The
cement on the coll former appears to indi-
cate by the marks that the coils were never
close together at the end and, in order to
maintain the matching, I should like to
know whether this is so, or whether all
turns must touch.””—G. H. (Kettering).

RE are certain types of coil which
employ the spaced turns principle
for matching, but, generally speaking, only
the end three or four turns are so spaced.
It would be preferable in your case to place
one coil with the turns touching and stick
them in place, and then to adjust the turns
on the remaining coil in an endeavour to
“obtain a matched pair. This will not
be a simple matter if you have no good
test equipment, although by tuning to
opposite ends of the scale it may be found
possible to effect a good compromise.
The turns should be moved with a long,
insulated instrument to avoid changes
due to hand-capacity.

Interference Suppressor
¢“J get a lot of interference on my mains

and should like to build a suppressor. Is

it necessary to use an ordinary condenser
or will a bakelite dielectric do? 1 have
a number of plug-in and dual-range coils
and should like to use these if possible.

I have tried the simple wave-trap, but should
like something more elaborate as this does
not work very well.”’—G. Y. (Watford).

T would appear that you are confusing
the two types of interference remover.
One type is intended for removing noises
carried by the electric supply mains, and
the other is intended for removing station
interference. In the latter case a simple
wave-trap device should be quite satisfac-
tory, but for the former type of interference
special apparatus must-be connected across
the mains input. Usually, two fixed
condensers are employed, but an elaboration
consists of special H.F. chokes in each lead
with a condenser network across the mains
leads and to earth. Perhaps you could
be more explicit regarding the type of
interference which you wish to remove.

Using an Eliminator

‘“ My set is the standard S.G. detector
and power, with two H.T. leads. One is
marked H.T.2 and supplies all the anodes
except the detector, whilst H.T.1 supplies
the detector anode and the S.G. of the
first valve. I have been given an A.C.
battery eliminator which has two output
terminals, one marked Max and one marked
S.G. Can I use the latter for my H.T.1
tapping without damage to the detector
valve, and if not, what alterations must
be made ? ’’—D. R. A. (Penge).

\usual method of marking the out-

put from a small H.T. battery elimin-
ator is to show that a low-voltage supply
is available for such purposes as feeding
the screening grid or detector stage.
Generally, this supply ranges from 40 to
80 volts, and thus should be suitable for
supplying the H.T.1 lead in your receiver.
In some wunits, however, the internal
arrangenmnt for obtaining this low voltage
is such that instability would be experienced
in a receiver of .your type, and the only
satisfactory method of using the umt
then would be to fit a voltage dropping
and decoupling resistance between the
anode circuit of the detector valve and
H.T.2, and between the screening grid
and H.T.2 with the usual fixed condenser
between these points and earth. The
tapping on the mains unit would not then
be employed. This arrangement should
always be adopted when instability is
experienced with a small mains unit.
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-Earth Loops
““I should like to raise a point cone
cerning the methods adopted in wiring
your receivers. - I notice that you always
employ a metal chassis (or what is, in
effect, a metal chassis) and take various
earth leads direct to an anchor bolt on this
chassis. Thus there are a number of
separate earth loops formed and there is no
direet continuity between all the H.T.—
feads and earth. I should have thought
that ‘such a scheme would have led to
peculiar tuning effects and losses, and
should be glad to hear your views on this
point.”’—B. T. (Harrogate)_.‘ w5 |
THE method of construction adopted
by us has been well tested and found'
satisfactory. We should not employ this'
scheme if there were any possibility of
introducing troubles as outlined by you.'
It must be remembered that all the points
which are marked M.B. on a wiring plan
are in direct connection through the metal
surface of the chassis, and there is surely
no difference between this and the running
of a wire from each of these points to a
single earth terminal. On the other hand,
the latter scheme might lead to difficulties,
as it would indeed form loops to earth in
various parts of the circuit, whereas
when the chassis is earthed, the loops are
removed and all “ earthed ”’ points are at
the same potential. This point does not
apply, of course, if the earth connections
are bad, due to dirt, etc., and then in-
stability might be experienced.

Switching [

‘1 attach a sketch of a receiver whieh I
propose to build, and it will be seen that I
wish to use it for short as well as-broadcast
wavebands and for gramophone record re-
production. I am not certain whether the
8-point switch I have fitted is to be desired
and whether any further screening is
desirable in this cireuit. Can you please
advise me on this poin{ ? ’—B, W. ($hude-
hill).

HE use of a switch of.this type is not

recommended for the purpose shown
by you. Apart from losses on the short-
wave bands due to the crowding of wires,
there is certain to be instability due to
the grid wiring for” pick-up switching to
this switch-~ Although of low self-capacity
and possessing good contacts, this par-
ticular component is very compact and
thus the wires will be very crowded.
It will be found preferable to employ the
separate switch arrangesments as used by
us in the A.C. Superformer, where small
toggle switches are mounted beneath the
chassis and operated by a spindle passing
through them. Any number of switches’
may be used in this way, and each may be
placed in the most convenient position to
avoid long wiring and interaction. The
parts are obtainable from Messrs. Bulgin.

-,

The coupon on cover iii must be
attached to every query.

A -
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UNIVERSAL All Wave KITS! IBMHYVOLTSTAR %

UNIVERSAL ALL WAVES ALL MAINS
A.C. D.C, RECEIVERS

BUILT FROM THE FINEST CIRCUITS

‘ APPLY FOR FREE BLUEPRINTS of our KITB comprising All-Wave Models from 2-6
/Valves, Radiograms, Amplifiers, and 8.W. Adaptora. Now is the time to construct your receiver
or radiogram. No previous experience necessary, for our FREE Technical Advice and Bl

gharantee construction.

Uuniversal * High-Mu 3 ** Kit, 200-2,000m. 517 6

8-Valve All-Wave Saper

Universul 3-Valve All-Wave Receiver, 19-2,000m. g710 0 Kit, 13-2,000m. . £14 14 o § from 12} gns. onwards.
3 Pentode 4-Valve All-Wave Receiver, 20-2,000m. £9 9 0 Amplifier Kits from .. £5 5§ 0
. 8.W. Agaptor Kit .. %4 4 0

s 0.G. H.V. Valves and can be supplied in wired up form. Full
P e mcamgte il flanne O HS. The “Valves of the future’’ leaping into
popularity owing to their unequalled
performance — longer
efliciency and cheaper, consumption.
NO Barretters, NO Breaking down Resis-
tances, NO MainsTransformers reqniradé

details from Dept. C. GUARANTEED for 8IX MONT
OSTAR~-CANZ
UNIVERSAL HiGH VoL iv
L EUGEN J. FORBAT,

£8-29 SQUTHAMPTON ST, §
Telephone : TEMPLE BAR 8608 & 4983.

lifo — greater § 4 ppROVAL SCHEME.

TRAND, LONDON, W

+ W

PERFECT WORLD-WIDE RECEPTION ASSURED.
Supplied in Chassis Form, as Table Models and Radiograms—
for Universal operation on 100-250 volts A.C.-D.G.

If you are unable to visit us, our new catalogue will be sent
you on recelpt of n postcard.

UNIVERSAL HIGH-VOLTAGE RADIO, LTD.,

Dept. C, 26-20 Southampton Btreet, Strand, W.C.2.
N Telephone : TEMple Bar 8608 and 49851

S T S Ca I W L W L LN N

AN UssoLicrTED TESTIMONIAL
Cornwall.
6th March, 1935.
Dear Sira,
I beg to aekmowledge the safe

The D ive and exclusive range of Receivers, Radio- receipt and in good order of my
granms and Amplifiers—perfect in construction and appearance Set. It "; P_”g‘"';"‘"ﬂv “’"l;-
—can_be viewed at our showrooms without obligatl Priccs )- daf@afactorily indeed. May

iy, you on the accn-
racy of your advertising as I
decided to oblain this set on
your literature alone. I have
no regreis.
When I state that I have teen
a '“listener in" since 1903, 1
you will realise that I have a 3
full appreeiation of how goord
your set fs.

Yours fatthfully,

(signed) k. T. BRICE.

A

Ask for details of our ON

(P

Y e Y YV L
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Designers Choose Clix
Because :—

All Clix components, in addition
to giving Perfect ntact, are
easy to wire; for instance, in
Clix Chassis Mounting Valve-
holders the centre socket of the
S5-pin and two sockets of the
7-pin type are made longer than
the others; this reduces the
possibility of short-circuits and
edds to the ease of wiring.

Clix
Valveholders
Specified
for the

UNIVERSAL
SUPERHET 4

Clix " Master ™ Wander Plugs
and Spade Terminals are simply
and efficiently wired, and the
J)ecm wire-to-wire wiring
evice makes for certein and
lasting contact.

Wander Plugs 13d.
Spade Terminals 1§d.8&2d.

Folder “ N Free.

LECTRO LINX LTD.

79a, Rochester Row; London, S.W.i.
“I'm  detter connected ;)
than mosi,” f '
Said IMiss Rady O. Sedt. ! = i
‘1 can boast A» Q }
A " Pure FLUXITE A= fr
atrain } \, Y H
Which indicates brain, M < ’

1 now have a wery high

posl.” - / y

See that FLUXITE is always by you—in the
bouse—garage—workshop—wherever speedy
soldering is needed. sed for 30 years in
government works and by leading engineers and -
manufacturers. f Ironmongers=—in tins, 4d.,
8d., 1/4 and 2/8.
to see the FLUXITE SMALL-SPACE
SOLDERING SET —compact but substantial—
complete with full Wstructions, 7/6.
Write for Free Book on the art of * soft ”’ solder-
ing and ask for Leaflet on CASE-HARDENING

STEEL and TEMPERING TOOLS with
FLUXIT

: TO CYCLISTS ! Yom whuls will NOT
i keep round and true unless the spokes are tied :
: with fine wire at the crossings OL- :
: DERED. This makes a much stronger :
i wheel. It's simple—with FLUXITE—but :
“WPORTANT i

is always ready to put
Fluxite on the solder-
ing job instantly.

little pressure places
the nght quantity om
the right spot and one
charging lasts for ages.

Price 1/6.

ALL MECHANICS WIZL VE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. (Dept. W.P.) DRAGON WORKS
- BERMO DSEY STREET, S.E.1.

Practical and Amateur Wireless

PRACTICAL AND AMATEUR WIRELESS

January 18th, 1936

BLUEPRINT SERVICE

PRACTICAL "WIRELESS.

STRAIGHT SETS.
One-valve: Blueprints 15. each.

Date of Issue.

All-Wave Unipen (pentode) .. 14,1033

Two-valve : Blueprints, 1s. each.
Four-range Super M'\g Two (D,

Pen) .. oo .. 11834
Three-valve : Blne mts, 1s. each.
Selectone Battery Three (D, 2 LF

(trans.)) .. —_ .
Alpha Q.P.P. Three (D,Q. P. P) .. 25333
Ferrocart Q.P.P, I{]-)Ing Three

(8G, D, Q.P.P.) 26.3.33
Sixty- Shllllng Three (D ‘2 LF

R.C. & trans)) .. .. 21232
Leader Three (SG. D, Pow ) O 3.3.34
Summit Three (HF Pen, D, Pen)  18.8.34

Ail-Pentode Three (HF Pen D
(pen), Pen) 22.9.34
Hall-Mark Three (SG D, Pow) —
Hall-Mark Cadet (D, Ll" Pen
(RC) .. R r .. 23333
F. J. Camm’s Sliver Souvenir (HF
Pen, D (pen), Pen) (All-\\ave
Three e) 13:4.35
Genet degct D, 2LF (tr‘ms))

June '35
Cameo Midge Three (D, 2 Ly
(trans)) .. 8.6.35
1936 Sonotone Three-Four (Hls‘
Pen, HF ©Pen, Westector
'en) .. —c 5. .. 17835
Battery All-wave Three (D, 2 LI 3
(RC) .. 5= L .. 81835
Four-valve Blueprlnts, 1s. each.
Fury Four (2 8G, D, Pen) _—
Beta Unlversal Four (SG D, LF
Cl. B) 15.4.33
Nucleon Class B Four (SG D
(SG,) LF, B! 6.1.34
Furyi'our Su r(SG SG D Pen) —
Battery Hall- Mark 4 (HF Pen D,
Push Pull) 2.2.35
F. J. Camm's Superformer (S(} I
$G, D, Pen) . .. 121033
Mal‘ns Operated
Two-valve : Blueprints, ts. each.
A.C. Twin (D (pen), Pen) .. 22433
A.C.-D.C. Two (SG, Power) .. 72033

Selecnon AC Radlo"ram Two
D, 50 20.4.33

Three- valve : Blueprints, Is each
Double-Diode-Triode Three (HF

Pen, D.D.T,, Pen) o 10.6.33
D.C. Ace (S, D Pen) .. 15.7.33
A.C. Three (SG, D Pen) . 16.9.33
A.C. Leader (HF Pcn, D, Power) 7.4.84
D.C. Premier (HF Pen, D Pen) . 31.8.34
Ubigue (HF Pen, D (Pen), Pen) .. 28.7.34
Armada Mains Three (HF Pen, D,

Pen) 18.8.34
F. J. Camm’s A.C. A-Wave Silver

Souvenir Three (HF Pen, D,

Pen) Bk b's 06 .. 11535
“Allwave” A.C. Three (D, 2LF

&R.C.)) E b co .. 17.8.35
A.C. 1936 Sonotone (HF Pcn, HF

Pen, Westector, Pen) .. o0 31.8.33
Four-valve Blueprints, Is each.

A.C. Fury Four (3G, SG D, Pen) 25.2.33

A.C. Fury Four Super (SG SG D,

Pen) 10.2.34
A.gu{llalldiark (HF Pen, D Push-
Universal Hall-Mark (IIF Pcn, D,

Push-Pull) co .o o 9.2.35

SUPERHETS.
Battery Sets : Blueprints, 1s. each.
£5 Superhet (Three valve) —_
F. J. Camm’s 2-valve superhet

(t“o valve) . 13.7.35

F.J Camin’s £4 Superhet T .. 16.11.35

Mains Sets : Blueprints, 1s. each.
A.C. £5 Superhet (three valve) .. =
D.C. £5 Superhet (three valve) .. 1.12.34
Universal £5 Superhet (three

valve) . 15.12.34

F.J. Camm’s A.C. £4 Superhet, 4 7.12.35

F.J. Camm’s Universal £4 Super-
het 4 ., 50 oo .. 11.1.36
SHORT-WAVE SETS,
Two-valve : Blueprints, 1s. each.
Midget Short-wave Two (D, Pen) 15.9,34
Three valve : Blueprints, 1s, each,
rlmenters Short-wave Three

( , D, Power) .. . .. 23.9.33

PORTABLES,
Three-valve : Blueprints, 1s. each,
Atom nghtwelght Portable (3@,

, Pen) .. . .o .o 2,634
Four-valve : Blueprints, 1s. cach.
Featherweight Portable Four (3G, olle

$] ? ol . . .. g

Battery Operated.

No. of

lueprint,

PW3lA

rwW3ion

PW10
PW14

PW15

PW40

PW52
PW58

PW43
PW42

Pw44
PW50

PW60

WisA

PW30A

PW36

PW12

These blueprints are full size, Copies of appto-
priate issues containing descriptions of these sets].
can in most cases be obtained as follows:—
“ Practical Wireless’’ at 4d., * Amateur Witcless ”’
at 4d., * Practical Mechnmcs" at 7id., an

“ Wireless Magazlne ' at 1/3, post paid. Index
tetters “ P.W.’” refer to * Practical Wireless ™’
“P.M.” to “Practical Mechanics’’ sets, “ A W.”
cefer to “ Amateur Wireless ' sets, and “ W.M.”
to * Wireless Magazine’ sets. Send, preferably,
a postal order (stamps over sixpence unaccepmbles
to “Practical and Amateur Wireless’’ Blueprint
Dept., Geo. Newnes, Letd., 8-11, Southampton

Street, Strand, W.C.2.

MISCELLANEOUS.
S.W. Converter-Adapter (1 valve) 23.2.35 PW484A
AMATEUR WIRELESS AND WIRELESS MAGAZINE.
CRYSTAL SETS.
Blueprints, 6d. each.

Four-station Crystal Set .. PR AW427

1934 Crystal Set .. 0o .. 4834 AW444

150-mile Crystal Set do ool = AW450
STRAIGHT SETS. Battery Operated.

One-valve : Blueprints, ts, each.

B.B.C. Special One-valver —_ AW387

Twenty-station Loud- spenker

One-valver (Class B) . e - AW449

Two-vaive : Blueprints, Is each.
Melody Ranger Two (D, Trans) . AW388
Full-volume Two (8G, Det, Pen) 17 6.33 AW392
Iron-core Two (D, Tmns) od AW305
Iron-core Two (D, Q.P.P.) 00 12.8.33 " AW396
B.B.C. National Two with Lucerne

Coil (D, Trans) .. v od AW377A

Bl% power Melody Two with

ucerne Coil (SG, Trans) e e AW33BA
Lucerne Minor (D, Pen) . v fm— AW426
Three-valve : Blueprints, Is each.
P.T.P. Three {Pentode-Triode-

Pentode) . June'3s  WM389
Class-B Three (D, Tmns Class B) 22.4.33 AW386
I\ew Britain’s Favourite Three

(D, Trang, Class B) .. 15733 AW394
Home-Built Coil Three (SG D,

Trans) .. 14.10.33 AWi0¢
Fan and Family Three (D Trans,

Clnss B . 25.11.33 AW410
£5 58. 8 3 (SG Tr'ms) 2.12.33 AW412
1934 Ether Searcher: Baseboard

Model (8G, D, Pen) . 20.1.34 AWH7
1934 Ether Searcher, “Chassis

Modet (8G, D, Pen) . . 8.2.34 AW419
Lucerne Ranger (8G, D, Trans) ~— AW422
Cossor Melody Maker wlth Lucerne

Colls AW423
P.W.H. Mascot w:th Lucerne Coils

(D, RC, Trans) . ag . 17.3.34 AW337A
Muilard  Master  Three with

Lucerne Coils .. 00 N AW424
£5 bs. Three: De Luxe Version

(8G, D, Tmns) 10534  AW435
Lucerne Stmlght Three (D RC

Trans) - AW437
All Britaln Three (HF I’en D, Pen) — AW448
‘*Wireless  League ** Three (HF

Pen, D, Pen) . 3.1.34  AW451
Trunspormble Thres (8G, D, Pen) — WM271
£6 6s. Radiogram (D, RC, Tmns) Apr. 33 WM318
Simple tune Three (8G, D, Pen).. June, 33 WM327
C.B. Three (D, LF, Class B) — WH333
Economy-pentode Three (SG, D

Pen) Oct, "33 WM337
**W.M.” 193¢ Standard Thres

(8G, D, Pen) .. e | - WM351
£3 3s. Three (8G, D, Trans) .. Mar. 34 WM35+
Iron-core Band-pass 'Three (SG, D,

QP21) .. q o0 .. June '3¢  WM362
1935 £6 Gs. Battery Three (SG, D,

Pen) Oct.'34 WM371
Graduating to n Low- frequencv

Stage (D, 2LF) . . Jan.’85  WM378

Four-valve : Blueprints, 1s. 6d. each,
65/- Four (3G, D, RC, Trans) .. - AWS70
‘¢ A.W.” Ideal four (283G, D, Pen) 16.9.33 AW402
2 H.F. Four (28G, D, Pen) - AW421
Crusaders” A.V.C. (2HF, D,

Qra21) .. 5% o3 .. 18834 AW44s
(Pentode and Class-B Outputs for

above : blueprints 6d. each) .. 25.8.34 AW445A
Quadradyne (28G, D, Pen) .. — WM278
Calibrator (SG, D, RC, Trans) .. Oct, "32 ‘WHM300
Table Quad (SG, D, RC, Trans) . - WM303
Calibrator de Luxe (SG, D, RO,

Trans) Apr.'83  WM316
Self-contained Four (SG D LF

Class-B) . . dug. '33  WM331
Luceme—Stmight Four (SG D, LF

Trans) -— WM350
£5 58, Battery Four (Hl‘ D

2LF . Feb. '35  WM3S1
The H.K. Four . Mar, '35 WM384
Five-vaive : Blueprints, ls 6d. each
Super-quality Five (2HF D, RC,

Trans) .. .. May '33 WM320
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Miscellaneous Advertisements

Advertisements are accepted for these
columns at the rate of 3d. per word, Words
} in black face and/or capitals are charged
double_this rate (minimum charge 3/- per
paragraph). Display lines are charged at
6/~ per line. All advertisements must he
prepaid. All communications should be
addressed to the Advertisement Manager,
“Practical and Amatear Wireless,’
8, Southampton Street, Strand, London.

RECEIVERS, COMPONENTS AND
" ACCESSORIES
Surplus, Clearance or Secondhand, etc.

PREMIER SUPPLY STORES

FFER the Following Manufacturers’ Brand New
Surplus Goods at a Fraction of the Original
Cost. All goods guaranteed perfect, Carrlage paid
over 5/-; under 5/- postage 6d. extra; LF.8. and
-abroad carriage extra; orders under 5/- canunot be
sent c.0.d.
l:)LEASE Send 3d. Stamp for Large New Illustrated
Catalogue, also January Bargain Supplement.
ORLD Famous Continental Valves, mains type
4/6 each H.L., L.; screen grid ; variable mu
screen grid ; 1, 3 and 4 watt A.C. ouc?uc directly heated
pentodes;  250-volt 60 m.a, full wave rectifiers,
V.M.H,P., D.D.T., diode tetrodes; A.C., D.C. types,
20 volts, 0.18 amp., filaments ; screen grid ; variable
u scfeen grid ; H., H.L., power and pentodes.
THE Following Types, 5/6 each; 350v. 120 m.a.,
full wave rectifiers, 500v. 120 m.a., full wave
rectiflers, 2} watt indirectly heated pentodes.
2-\'0LT H.F., L.F., 2/3,; power, low consumption
power, super power, 2/9; sereen grid, variable
mu screened grid, 5- or 4-pin pentodes, V.M.H.P.,

H.F.P., Class B, 5/-.

HE Following American Types, 4/6 ; 250, 210, 245,
47, 46, 24, 36, 51, 57, 58, b5, 37, 80, 6A7, 2A7,

27,lz7, 78, 2A5, 281; all other American types, 6/6

each.

ELTABLE Soldering Irons, 200-250 volts, 2/6,
consumes 0.2 amps.

REMIER, Short-wave Tuning Condensers (S.L.F.),
complete, ceramic insulation, silver sprayed, brass

vanes, noiseless pigtail, 0.00015, 0.00016, 0.0001,

2/9 }’1 double spaced 0.00005, 0.000015, 0.000025, 3/~

each.

RASS Reaction Condensers (S.L.C.), with integral
slow-motion, ‘2/9; mica condensers, 0.00002,

0.00005, 6d.

REMIER Short-wave Coils, with circult, 4- and
. 6-pin type, set of 4, 13-170 metres, 7/-; for
either typc; Lowloss formers, 4- and 6-pin ribbed,

1iin. diameter, lé-; short-wave valveholders, 4-, b-

and 7-pin chassis type, 6d.

.T.H. Moving Coil Speakers, matched pairs, 8in,
1,500 ohms, 7,500 ohms (1,500 speaker as choke,

7,500 speaker in parallel with H.T. supply), with

output transformer for pentode, 15/6 per pair. A.C,

kit for pair, 12/6.

.C. Multi-ratio Output Transformers, 2/6 ; - 2-1 or
1-1 output transformers, 2J6; mierophone
transformers, 50 and 100-1, 2/6 ; 3 heury chokes, 2/6 ;

100 henry chokes, 2/6.

ARGE Selection of Pedestal, table and radiogram
cabinets at a fraction of original cost.

LUE SPOT 29P.M. Moving Coil, multi-ratio trans-
former, 15/- ; handles 4 watts,

LIMINATOR Kits.—120v. 20 m.a,, 20/-, trickle
charger, 8/- extra; 150v. 30 m.a., with 4v,

2-4 amp., C.T., L.T., 25/-, trickle charger 6/8 extra;

250v. 60 m.a., with 4v. 3-5 amps., C.T., L.T., 30/-;

300v. 60 m.a., with 4v. 3-5 amps., 37/6; 200v. 50

m.a., with 4v, 3-6 amps., L.T., 27/6,

EMIER L.T. Charger Kits, input 200-250v.
A.C.,output 8v. } amp., 14/6; Sv. 1 amp,, 17/6;

6v. 2 amp., 27/6 ; 30v. 1 amp., 37/6; 2v. } amp., 11/-.
.T.H. %.‘ruspeed Induction Type, A.C. only, grano-
phone motor, 100-250v., 30/-; ditto D.C., 42/6.
OLLARO Gramophone Unit, consisting of A.C.
motor, 100-250v. high quality pick-up and volume

control, 45/- ; motor only, 30/-.

EDISON Bell Double 8pring Gramophone Motors,
including turntable and all fittings, 15/-.
RE-WOUND Resistances, 4 watts, any value up

to 50,000 ohms, 1/-.
AGNAVOX Speakers.~—144 Magna, 25/-; 152
Magna, 37{6; 154, 12/6; 162, 1%/6; all 2,500
ohms. Energising kits, 10/-; permanent magnet,
7in. cone, 16/6 ; permancnt magnet, 9in. cone, 22/6 ;
state transformer required ; all other types in stock.
2 2 OOO metres, without coil changing.

I “Ls Lissen All-band 2-gang screened

coils, for screened grid H.F. stage (tuned), screened

grid detector type receiver, circuit supplied, giving

complete details, 12/6.

RITISH-MADE Meters, moving iron flush monnting
0-10, 0-15, 0-50, 0-100, 0-250 milliamps, 0-1, 0-5

amps., all at 6/-; read A.C. and D.C.

8 Ohm 150 milliamp., semi-variable resistance,

» 2/-; 1,000 ohm, 50 milliamp., tapped for
any number 0-18 valves, 3/6. 800 ohms 350 m.a.,
tapped, 2/-.

OSMOCORD Pick-ups, with arm and volume con-

trol, wonderful value, 10/6; super typc, 12/6.

HE following lines 6d. each or 5/- per dozen:

. 4-, 5- or 7-pin baseboard or 4-, 5- or 7-pin chassis

mounting valve holders, American valve holders, 1-watt

resistances, wire end, every value; tubular wire end
(Continued at top of column three)

.

_ AMAZING _
BARGAINS!

1936 S.G.3 CHASSIS
AT LESS THAN COST PRICE

wE bave” just purchased and

¥ offer you atless than cost
price the whole of a leading
manufacturers’ supplies of 1836
8.G.3 Chassis, Each
Chassis brand new
and tested on British
and Foreign Broad-
casts before dis- 4
patched to you. Cir-
cuit comprises :
Screened-Grid H.F. ;
Detector and Pentode Out-
put Valves. Screened wave-
wound coils. 2-Gang Air
Dielectric Condenser. Metal
Chassis. Only 9 m.a, H.T.
consumption. Illuminated
and Wavelength Calibrated Dial
Wave range 200-2,100 metres. High
quality components.

LIST PRICE £4.4:G I y
OUR BARGAIN PRICE 5 aljd gy
Cash or €.0.D. Carriage. Paid,
Or fitted in table model cabinet with §.G.,

Det. and Pentode Output Valves, less

Speaker and Batteries, £8/17/6, or 7/6 down and 11 month!y
payments of 7/3.

SAVOY CLASS “B” 3

receiver in Walnut finished cabinet with valves,
speaker and batteries. READY TO PLAY. List
Price £4/17/6. Bargain Price, £2/15/0, or 5/- deposit
and 9 monthly payments of 6/-.

STRAIGHT BATTERY 3 Model, complete as above,
and READY TO PLAY, List Price £4/19/6,
Bargain Price £2/2/0, or 5/- deposit and 8 monthly
payments of 5/3.

With Black escutcheon
and Centrol Knobs,
less Valves, Batterics
and Cabinet.
CHASSIS ONLY
AS ILLUSTRATED,

SPEAKERS B
List Price Price
W.B. 1935 Standard in sealed carton ..8112 8 o0
W.B, 1935 Baby in scaled carton .. .. 18l g2 8 i3 6
W.B, 1935 8tandard Model in Cabinet £2 4 6 £110 O
W.B. 1935 Baby Model in Cabjnet SR WGy 18 6
Amplion Audiola P.M. Bpeaker o .82 9 6 £1 7 6
Baker Selhurst Midget Extension Speaker .. £1 9 6 15 O

1936 ELIMINATORS, 2//-

Latest deeign of A.C. Mains Unit. BRAND NEW in Manu-
facturer’s sealed carton. A.C. Mains 200/250 volts. Output
120 v. at 12 m/a. Four tappings 60v., 75, 90, and 120v.

List Price Our Bargain Price /
39/6 Cash or €.0.D.|Carriage Paid 21/-

NEW TIMES SALES CO.%.{"i 5.0 e52's

containing the widest
choice of engineering
courses in the world

Outlines The- T.I.G,B.’s up-to-date home:
study Courses in Wireless, Electrical and
Mechanical Engineering, etc. BShows how
to become AMIEE., AMIWT.,

A Rad.A,, etc, and how to qualify
for a well-paid post. Training
untf] Successfal Guarnnteed. -
WRITE NOW for Free Gnide,
THE TECEBNOLOGICAL INSTI<
TUTE OF GREAT BRITAIN,
42, Temple Bar House, London,
E.C.4. (Founded 1817. 19,000
Suceesses, }

ToSuccess

VALVES

THE VALVE WITH
THE SIX MONTHS
GUARANTEE/

STONEHAM ROAD, LONDON, E.5, Phone; Clissold 6607

PRACTICAL AND AMATEUR WIRELESS
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L}
condensers, 1,500 volt, every value up to 0.5, 3 amp.,
2- or 3-point switches, Cyldon double trimmers, 6 yds.
Systofiex, 1, 1.5, 2 or 2,5 mm. 1 yd. 7-way cable, 9ft.
resin cored solder, 6 yds., push-back connecting wire,
2in. knob. K
LECTROLYTIC Condensers.—T.C.C. 8 m.f. 550v,
4{-,15 m.1. 50v. 1/-, 156 m,f. 100v. 1/-; 50 m.f. 12v.
1/-; Dubilier 4 or 8 m.f. 500v. 3/-; Svplus 4 600v. 4/-,
50v. 50 m.i. 1/9, 12 m.f, 20v. 6d.; U.S.A. 4, 8 or 12
m.f. $50%. 1/9, 100 m.f. 12v. 1/3; 8 plus 4 500v. 2/3,
4 plus 4 2/-, 8 plus 82/6. Paper condensers, Dubilier
4 m.f. 500v. working, 4/-; ditto, 700v., 5/-; ditto,
800v., 6/ - ; Western Electric, 250v. working, 1 m.f. 6d.,
2mf 1/-,4mt 2/-
ONDENSER Blocks, 6 m.f. 2/-, 10 m.f. 3/-, 8.6 m.f,
2/6 ; 250v. working, various taps. -
OTENTIOMETERS by Best Manufacturers: 200,
850, 500, 1,000, 2,600, 5,000, 8,000, 10,000,
15,000, 25,000, 50,000, 100,000, 250,000, 500,000,
1 meg., 2/- ; 5,000, 10,000, 15,000 with mains switch, 2/-.
EMIER Mains Transformers, all have tapped
primaries, C.T., LT.’s and engraved terminal
panel; combined H.T.8 and H.T.9, 2 L,T.s 10/-;
rectifier, 8/6 extra; H.T.10, 2 L.T.s, 10/-; rectifler
0/6 extra; 250 plus 250, 60 m.a.,, 3 L.T.s, 10/-; 350
pus 350, 150 m.a., 3 L.T.s, 12/6. :
IGH GRADE Push-Pull Input Transformers, 4/8.
High grade Intervalve Transformers, 3/6.
AKELITE Reaction Condensers 0.0001, 0.00035,
0.0005, 9d.; Pre-sct condensers, any value, 6d.
OSSOR Class B input and output transformers,
2/6 each.
RITISH Wirewound Dual Potentiometers, 10,000
plus 50,000 ohms, with mains switch, 1/6.
CLARION Moving Light Slow Motion Dial, with
2in..knob, for short waves, 2/-; Simplicon, full
vision drive, 2/-; Utilitg, disc drive, 1/6.
»T.H. Moving Coil Speakers, 8in. pentode trans-
former, 1,500 chm or 7,500 ohm, 8/86.
OLSTER-BRANDES Moving Coil Speakers, 1,500,
2,000 or 2,500 ohms, 7in. diameter, 7/9.
TILITY 2-gang Bakelite Variable Condenser,
Disc-drive and Uniknob Triminer, complete, 3/6.
REMIER All Brass Short-Wave Condensers,
0.00015, integral slow motion, 3/9 ; British Radio-
Shone, all brass 2-gang condensers, 0.00015, 5/0,
rmond 0.00025 O.K. for short waves, 1/6; ditto,
slow-motion, 2/-; Ormond 0.00025 all brass slow-
motion, ideal for short-waves, 3/-; Polar all-brass
0.0005 slow motion, 3/11 ; Lissen 2-gang 0.0005, front
trimmer, disc drive, 5/11 ; bnility 3-gang, fully screened
trimmers, disc drive, 7/6; American 3-gang with
trimmers, 3/-.
LISSEN 8-gang Superhet: Coils, 6/-; iron core coils,
with circuit, 2/11 each; Varley band-pass aerial
coils, B.P.5 type, 2/9; ditto band-pass transformers,
B,P.8, 2/6; H.F. chokes, Premier, screened, 1/6;
Premier short-wave, 9d.; manufacturers’ type, 6d,
ISSEN 3-gang Bandpass Coils, complete with
switching, 6/11. Comg{lete circuit supplled.
T )REMIER Smoothing Chokes, 25 m.a. 20 henrys, 2/9,
1”46 m.a. 80 berys, 4/-, 60 m.a. 40 henrys, 5/6,

150 m.a. 40 henrys, 10/-; 60 m.a. 80 henrys, 2,500

speaker replacement, 5/6.
REMIER Auto Transformer, 100/200-250 and vice
versa, 100 watt, 10/-, 50 watt, 7/-.
ANUFACTURERS' Type Mains Transformers
350/350 120 m.a. 8 L.T.s, 10/6; 500/500 150
m.a. 4 L.T.s., 19/6.
PREMIER Super Public Address Amplifier, incor-
porating the new 6B5 valve (see ‘‘ Wireless
World,” July 15), 10-watt model, all A.C., enormous
gain, phase inversion, £7/7, with valves; 20-watt
model, 10 guineas ; suitable speakers in stock. Micro-
phone, 3-guinea model with stand and transformers,
single button- type, 19/6; Western ZElectric typ
microphone on base with transformer, 4/6. .
TELSEN 5-1. Radiogrand Transformers, 2/9; 1-1
coupling unit, 2/9; Class B driver, 2/0.
ELIABLE Morse Keys with Code Engraved on
Base, 2/-. Reliable Headphones, 3/6 per pair.
PECIAL Offer—Sct of 3 short-wave coils, 4-pin
type, covering 14-150 metres, with circuit, 4/-.

PREMIER SUPPLY STORES

20-22, High St., Clapham, S.W.4 ("Phone : Macaulay
2381) and 165, ¥leet St., E,C.4 (next door to Anderton's
Hotel). ‘Phone: Central 2833.

"HE following unused set manufacturers’ Surplus ;
allgoods guaranteed perfect ; immediate delivery.
AGNAVOX speakers complete with hum-bucking
M coil, outg\ln, transformers, etc. DC152 (9in.
cone), 22/6, DC154 (7in. cone), 16/-. Al with 2,500
or 6,500 ohms fields.
ESTINGHOUSE rectifiers, HTS, 9/6. HT9,
10/-. HT10, LT5, LT4, 10/9. Regentone
transformers for HT8 or HT9, with 4v. 4 amp. LT
winding, 7/-. Eliminators, first-class make. Out-
puts 150v. 25 ma., 8G and Detector. AC type with
Westinghouse rectifier, 26/-. AC type with .5 amp,
trickle-charger, 30/-. DC type, 12/6.
UBILIER or TCC dry electroiytic condensers
8 mfds. or 4 mfds., 500v. working, 50 mfds., 50v.,
200 mfds., 10v., 3/3. 50 mfds., 15v., and 15 mids,, 100v.,
2/3. 50 mfds., 12v,, 2/-. T'CC type /' M ” condensers,
any value up to .001 mfds., 6d. Erie reslstances, 1
watt type, 7d., 2 watt, 1/2, 3 watt, 3/9. Send for
comprehensive list. .
ONVERSION Units for converting D.C. Receivers
to A.C. Mains operation up to 80 watts, £2 each.
ARD, 46, Farringdon Street, London, E.C.4
Telephone : Holborn 9703,

-~
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RADIO CLEARANCE,

63, HIGH HOLBORN, W.C.1.

Tel. :- HOLBORM 4631.

Owing to increase of business we have found it necessary

to remove to larger and more spacious premises at

Number 63, High Holborn. Al orders in future should
be sent to this address.

“SPECIAL” “ SPECIAL™
LISSEN 4-VALVE A.C. Set complete in cabin-
et with Speaker, Few only.

70/-

75, 4-VALVE A.C. CHASSIS, 200/250 volts, by
®  well-known Proprietary manufacturer,

Mullard valves, moving-coil speaker, bandpass tuned.

Brand new.

57,6 31 ONLY.— LISSEN 7-VALVE SUPERHET
SKYSCRAPER CHASSIS, compilete with
Valves, aerial tested.

105 4-VALVE A.C. SET, 200/250 Volts, by

“ well-known proprietary manufacturer. Mul-

lard Valves, Moving-coil SPeaker, Band-pass Tuned, In

handsome Walnut Cabinet, brand new, boxed. H.P.

terms can be arranged on application.

32, LISSEN SKYSCRAPER 3-VALVE BATTERY

CHASSIS, aerial tested with Valves.

21, LISSEN SKYSCRAPER BATTERY CHASSIS,
® aerial tested, less Valves.

2,6 LISSEN 2-VOLT BATTERY VALVES, L.F.
Metalized, brand new, boxed.

4, LlSSEN 2-VOLT CLASS B VALVES, brand new,

4,6 LISSEN 2-VOLT PENTODES, brand new,
boxed.
LISSEN 2-VOLT

3, " P220, brand new,

10,1 LISSEN RECTIFYING UNITS for working
D.C. Moving-coil Speaker off A.C. Mains,

complete with U650 Rectifying Valve in scaled cartons.

4,6 L.F. CHOKES, 20 Henries 100 Mills.
3, BRITISH RADIOPHONE 2-GANG SHORT-
WAVE CONDENSERS, .00016 per section all-

brass vanes on Steatite base.

5,11 UTILITY 3-GANG CONDENSERS, Midget
Type Straight or Superhet with 110 kjc
Sectlon fully screened.

2,1 BRITISH RADIOPHONE 3-GANG SUPER-
HET CONDENSERS with 110 k/c Oscillator
Section, unscreened. Wonderful bargain.
2/6 8 MFD. AND 4 MFD. ELECTROLYTIC CON-
DENSERS by well-known manufacturers, 460
Voit working 500 Volt Peak, brand new,

6¢l, DRILLED METAL CHASSIS, 3 and
Type.

POWER VALVES,

Type
boxed.

5-Valve

4d 1 WATT RESISTANCES, all slzes, by well-known
* manufacturer.

3d TUBULAR CONDENSERS, all sizes up to 1.

L]

4/6 LISSEN HANDSOME WALNUT TABLE CABI-
NETS with provision for Speaker, cnt out front

made for Lissen Band-pass 3 Kits. A wonderful
bargaln.

3d 5-PIN PLESSEY CHASSIS MOUNTING VALVE-
®* HOLDERS.

d PLESSEY 4-PIN CHASSIS MOUNTING VALVE-
®* HOLDERS.

,6 LISSEN INTERVALVE SMOOTHING CHOKES,
60 Henries at 60 Dllls, brand new, boxed.
List price 7/0.

1od LISSEN H.F. BY-PASS UNIT, List 5/6,
® brand new, boxed.
LISSEN CENTRE-TAPPED OUTPUT

CHOKES, brand new, boxed. List price 7/6.

1m
2,11 LISSEN 3-GANG SUPERHET COILS mounted
on base complete with Switch, unscreened.

1,6 BLOCK CONDENSERS, 44241 Mfd, 350-
Voit Working.

1,_ BLOCK CONDENSERS, 141 350-Volt Working.
HIVAC VALVES.
for Lists.

1,- 4 MFD. POST OFFICE TYPE MAINSBRIDGE
CONDENSERS, 250 Working Voltage.

RADIO CLEARANCE,

63, HIGH HOLBORN, WC1

Tel. : —HOLBORN 4631,

Complete range in stock. Send

PRACTICAL AND AMATEUR WIRELESS

, BIRMINGHAM RADIOMART

RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplus, Clearance or Secondhand etc.

lLDMAY RADIO Offers The Following Drand
I\ New Bargains. All in sealed boxes.
I 4 REGENTONE DC nuins units, Type D.C.1.
/ Listed -@ 39/6.
I 5 / RADIOPHONE Pickups, complete with
~ built-ip volume controls, list price 30/-.
37 / EKCO Latest. type AC mains units with
trickle charger for 2, 4, or 6 volt accumu-
lators.
4 / TELSEN Screened Iron Core Coils. Type
W.349. 15/-, Telsen Triple Matched coiis,
iron core, type W.349.
2/6 TELSEN Class ‘' B Driver transformers.
2/6, Telsen Class ‘““B"” Output trans-
formers.
2 TELSEN Screened All Wave HF chokes.
A 1/9, Telsen Standard Screen HF chokes,
2f{-, Telsen Short Wave HF chokes.screened. 1/6,
ielssn Standard HF chokes,
4d each. Telsen Tubular. Tag. and Fixed Mica
« Condensers, Spaghetti and 1 Watt resistors.
7-pin, also 4-pin holders, Grid leaks. Al sizes and
values
MILD\I AY RADIO EXCHANGE, 6 & 8 Pentonville
Road, London, N.1.

THE FAMOUS H.J.B. VOICE

MICR HONE

Never in the : incorporating

history of Radio has | ‘Illegxyberdd 1;?“5"’;' """" -

such value been of- § YOice ant Song clearly
fr

fered to the Public. ERRce > Jrom. argy

receiver.
H. J.

10/6 Post Free,
BENNETT

Trade Enquiries
Invited.
287, PENTONVILLE
ROAD, KING’S X.
Terminus 4876,

Phone :
Obtainable Hamleys, Gamages, & leading radio stores.

MORE G. W. BARGAINS

SPECIAL PURCHASES

Special offer, 134 only ORMOND CLASS B3
Battery Receivers, housed in magnificent gralned
walout cabinet; fitted with two matched P.M.
speakers and covering wave range of 200/550
metres and 1,000/2,000 metres; has alternative
aerial tappings, plugs for grnmophqne pxck-
provision for extension speaker; fitted wi
Mullard vatves, C.A.V, battery and ‘Exide uccnmu-
lator. Cabinet size 23dins. wide x 1lins. wide x
93ins. Brand new and fuily guaranteed in sealed
cartons. List price £7/10/-; our Price £4/5/-,
carriage pald.

50 only Ormond A.C./D.C. Mains Receivers complete
with 8 Mullard Valves and Barretter, Moving
Coil Speaker, Wave range 200-550 and 1,000
2,000 metres. Provision for Extension Loud-
speaker and Gramophone Pick-up. Brand new
and fully guaranteed, in sealed cartons, listed
£7/10/-, our price £4/10/-, carriage paid.

1936 ‘' Corinthian Super-tone ’ All Mains,
8.G. and Pentode, 4 valve (inc. rect.) Receiver for
A.C. Mains 110 to 250v. incorporating Iarge
Magnavox Moving-Coll Speaker, Illuminated Dial,
Tone and Volume Control, Super Selectlve,
Purity of Tone, having 3 watts output. Handsome
Cabinet, new and in seaied cartons, carrying
maker's guumntee List Price, £9/9/-. Our
price £4/17/6 carriage paid.

Cash with order or deposit and balance C.0.D.
Money refunded if not satisfied within 7 days.

G. W. RADIO, 7, Chapel Street, Lamb’s
Conduit Street, London, W.C.1.

’Phone: Holborn 4434,

SHORT B.T.C. CONVERTER-ADAPTORS.

" WAVE Guaranteed. In Metal Cabinet.

Use with any mains or battery set.

Dascriptive leatlet free: Converter KITS 20/-.
BENNETT TELEVISION CO., STATION RD.. REDHILL

January 18th, 1936

W. NIGHTINGALE (G5NI)

ANNOUNCES

quality goods at lowest prices consistent with a
square deal.

ADIOMART.-—Bargain parcel value 30/-, contain-
ing binocular HFC, 4 750v. test condensers, 0
resistances, 4 valv eholders, .0003, .0005 variable,
electrolytic condenser, etc., 5/-. Traders’ parcel,
£4/10/0 mlue 10/-.
R ART.—Garrard new Gramotors, double
8§ rmg 12/6, single 7/6. Handles, 1/6. Soiled
turntables, 1/6 extra.
ADIOMART.—Non-inductive condensers hy lead-
ing makers, T.C.C., Dubilier, etc., 0.5, 0.25,
0.1, 0.02, 0.005, 3d.
ADIOMART.—Condensers by
facturers, 3in. or #in. s
3-gang superhet, 1/11.
ADIOMART.—Astounding olfer electrolytio con-
densers, world-famous maker, 444 mfd. (separate)
600v. working, 1/6.
ADIOMART.—Genuine 15/6 Frost potentio-
wmeters, wire-wound,’ tapered, 10,000 ganged
to 50,000 ohms, 1/6.
ADIOMART.—Lissen 2-gang coils, 12-2,000 metres.
switched and screened, nothing else required to
convert SG3 to all-wave, 12/6.
ADIOMART,—Lissen 3gnng bandpass superhet
coils, 4/6; 3-gang bandpass Tuned grid, 6/11.
All with eircuits.
ADIOMART.—Amplion, 3/6; screened H.F.
choke, 1/11; Iron-cored blnoculur, screeited, 2/3.
Climax blnocul'\r, 1/8. Telsen, 1/11.
RADIOMART —Utillty 2-gang .0005 Uniknob with
large disc drive, 3/11. Ditto, single, with disc., 2!3
RADIOMART —Lissen 30hy., 40 ma., chokes, '2/-
20 hy., 100 ma., 2/11. Lissen eliminator chokea

1/3.
3 ADIOMART.—Igranic

world’s finest manu-
ft, 3-gang, 4-gang,

tapered potentiometers

3- m/e" 1-meg. with 3-point switch, 2/-. Centralab,
}-meg., 1/6
ADIOMART.—2 gross roundhead woodscrews,

assorted, 9d. “Solder tags, 6d. ; resincore solder,

6d.
ADIOMART.—Pushback connecting wire, ready
tinned and sleeved, 6yds., 6d. Heavy, for heaters,

oft.

ad.
RADIOMART .—Sereened iron-cored selective dual-
range coils, with reaction ; circuit diagrams, 2/11.
ADIOMART.—Non-inductive tubulars, 1,500 v.,
0.01, 0.02, 0.04, 0.05, 0.1, 6d.; 02, 0.25, 8d.;
0.5, 9d.
ADIOMART.—Lissen 6-way battery leada, with
plugs, 6d. Bclling-Lee safety mains plug and
socket, 6d.
RADIOMARTA——InsulnLed terminals, Belling-Lee,
black, Telsen, red, black, 1d. Telsen 0.0003
presets, 9d.
ADIOMART.—Transformers : boxed Telsen Ace;

manufacturers, push-pull, all 1/11. Electric
Soldering Irons, 2/6.
ADIOMABT —Fuses, Telsen }-amp., 1-amp., 3-

2d. Telsen, 100 ma., 2d.

ADI MART.—Telsen latest differentials, .0003,

.00015, 1/-. Radiougrand transformers, 2/9.
RADIOMART «Specml Four assorted Telsen
grid- leaks, 5d.; twelve varlous wire-ended

resistances, 2/6,
ADIOMART. —Milliammeters ; flush 2§in,, 5/9;
2{in., 6 9 All ranges above 25 m.a.
ADIOMART.—T.C.C. bias electrolytics, 50 mfd.,
50 v., 1/9; 25 mid., 25 v., 1/3; 15 mid,, 100 v.,
1/-; 6 mfd 50 v., 6d.
MART.—Caution : Beware of collforms, etc.,
moulded in cheap bakelite. OQur coils and formers
are guaranteed efficient.
ADIOMART.—4-pin interchangeable short-wave
coils; set 8. Cover 15-100 metres, latest ribbed
former, 7/9.
ADIOMART.—1}in. ribbed short-wave coil forms ;
valveholder type, loloss, 4-pin, 1/6. 6-pin, 1/9
Threaded for winding, 2d. extra,
RADIO\IART —~Utility 8/6 microdisc dials, fitted
famous micro high reduction, only perfect short-
wave dial. 3/11
ADIOMART.—Short-wave H.F. chokes, 9%d. Wire-
less World states: ‘* Very efficlent—100 to below
10 nietres.”
ADIOMART.—Utility microvariables 15, 40 mmfd.,
1/-; 465 kefs litz wound I.F.’s, 5/6.
ADIOMART.—Radiophone super
sulated short-wave condensers, .00016, 3/6;

series ga 8 s
ADI T.—Continental A.C. valves, 4/6,
V\lPT HPT, VMSG, ACSG, ACH, ACHL,
PT1. Most American types, A.C.Pen., 5/6.
ADIOMART.—2 v. types, H.F. detector, I.F.,
2/3; LP2, P2,2/9; supower, 3/3; VMPT, HI'T,
5/6; ClassB 4/6 SG VM3G, 5/-.

RADIOMART

Orders over 6/- post free, Enquirers must enclose

cernmic In-

stamp.
Catalogues ; general catalogue gives hundreds of
bargains; short-wave illustrated catalogue also gives

diagram of eflicient transmitter and receiver; each

1id. Pair 3d., post free.

THE SQUARE DEALERS

19, John Bright 8t., 22, Summer Row ; mall-ozders : 44,
Holloway Head, Birmingham. Telephone; Midland 3254
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RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplus, Clearance or Secondhand, etc.

OUTHERN RADIO’'S WIRELESS BARGAINS,

ALL GOODS GUARANTEED XNEW AND
SENT POST PAID.

PEAKERS.—Blue Spot1935 Series, with Universal

Transformers to match any circuit, 99 P.M., 24/6 ;

45 PM., 20/-; 32 P.M,, in exquisite cabinet, 42/6

o (List, 87/6); Celestion Soundex Permanent Magnet,

o

11f-; Telsen Permanent Magnet Speakers, 16/-.
ISSEN KITS, ALL NEW IN SEALED CARTONS
AND COMPLETE. ‘With Specified Valves,
Lissen Skyscraper 3-Valve Battery Kits, 42/- each
(List, 77/6). Lissen BAND PASS 3-Valve Battery
Kits, 62/6 (List, 99/6). Lissen ALL-WAVE 4-Valve
Battery Kits. 65/-. (List, £5/12/6).
EEMARK SHORT-WAVE ADAPTOR KIT.
Complete with all accessories for adapting set
for 14-150 Metres, 20/-. Superhet Short-wave Con-
verter Kit, 20/-.
ULLARD M.B.3 THREE-VALVE BATTERY
1 SETS. Complete with 3 Mullard Pentode
Valves, Permanent Magnet Speaker, Batteries and
Accumulator. Contained in handsome walnut cabinet,
£5/7/G (List, 8 guineas). In original sealed cartons.
.E.C. AC./D.C. 3-VALVE RECEIVERS. Ring
Vaives. Universal Mains and Voltage, Complete
in exquisite Cabinet, ready to pluy-in, £4 (Llst £7/15).
Not a midget. .
OUSE TELEPHONES. A SPECIAL BARGAIN.
BRAND NEW ONE-HAND TELEPHONES.
Complete on stand, with or without Automatic Dials.
Cost £4 each to manufacture, 10/- each.
LIMINATORS.—Regentonc 1933 Series. A.C.
. Mains, 200/250 voltg, Type Wha, complete with
trickle charger, 39/6; WIa (less trickle charger—
carries 30 milliamps), 33/-. Wlc (less trickle charger),
30/-. Telsen Latest Model A.C. Eliminators with
trickle charger for 10, 20 or 30 milliamps, 45/- (List
£4(15/-).
ONDENSERS.~—Lotus 0.0005. Fully screened,
with trimmers, escutcheons, dials and Kknob.
3-gang, 11/-, 2-gang, 7/3, DYBLOCK S8INGLE, 0.0005,
complete with all accessories, 4/-. TELSEN SINGLE
VARIABLE CONDENSERS, 0.0005, 2/3; Plessy
4-gang Superhet fully screened with trimmers, 7/3.
Igranic, 1 mfid., 1/3, 2 mfd., 1/9.
OILS.—Igranic Superhet Coil, set of four (1 Osc.,
2 LF. with Pigtails, 1 LF. plain), 9/- per set
(List, 50/-). Varlet Square Peak Coils, B.P.5, complete,
2/3. Telsen Iron-core Coils, W349 midget size, 4/6 each.
T}IE following Telsen Componcnts In original
sealed cartons at sacrifice prices:—
CE L.F. TRANSFORMERS.—5/1, 2/9 ; Binocular
H.F. Chokes, 2/-; Standard Screened H.F.
Chokes, 2/-; ACE MICROPHONES (P.0.) with
Transformers, 5/- each. This Microphone ean be used
with any radio set and is a very efficient article,
“rPRU-OHM ** RESISTANCES, 1 watt wire ends,
colour coded and matked, 36 on card, assorted
capacities, 7/6 per card.
MERICAN VALVES.—A full range of valves for
all American sets at 7/- per valve.
QUTHERN RADIO BARGAIN PARCELS.—
We are offering the following parcels of mixed
components at a fraction of their value. The items
comprise up-to-date Radio parts, new and perfect,
which are too varied to be advertised individually :—
5 PARCEL.—Contains modern, components
~ valued at 20/-, _including Resistances,
Condensers, Coils, Wire, etec. Circuits of modern
Receivers included with each parcel.
ZO / PARCEL.—This is known as the *‘small
~ trader’s”’ parcel, and contains a wonderful
selection of components valued at 85/-. We have
supplied this parcel to hundreds of Traders for re-sale
at a profit.
OUTHERN RADIO, 323, EUBSTON ROAD,
) LONDON, N.W.l (near Warren Street Tube).
*Phone : Museum 06324,
OUTHERN RADIO Branches at 271-2¢5, High
Road, Willesden Green, N.W.10; 46, Lisle Street,
}:IV‘QVZI ATl Mail Orders to 323, Euston Road, London,

OBURN RADIO CO. offer following lines :—

R.C. Short Wave Convertors—13-52 metres
—{(tapped coii) contained in metal case, guaran-
teed money back if returned within seven days.
Battery or Mains model, without valve, 32/6, postage 1/-.
\R.C. Short Wave Condensers with two-piece
. slow-motion dials, 0001, .00015, .0002, .00025,
{0003, 3/-. Pye valve holders, 4 pin, 6d. Short Wave
Chokes, 10-110m., 10d. Short Wave Coils, 6/6 set
of three, 13-91 metres, 4 pin type. 6 pin type, 8/-
set of three.
.B. P.M. Speakers, 7in. cone, boxed, with univer-
sal transformer (power. pentode or Push Pull),
17/6, post 1/-. Celestion PPMW, Listed 45/~ with
universal transformer, 17/6, postage 1/-.
LECTRIC soldering irons, 200/250v., complete
with copper bit, flex and adapror, 1/11, super
model, 2/11. ~ Postage 6d. Formo lmfd, 1,000v. test,
1/1, 2mid. 1/4. Helsby 4mfd. 350v. wkg. 2/-. Erie
resistances 6d.
RADE and Retail Lists ready, send ‘14d. stamp,

\R.C. Eliminators. 150v. 30 m.a,

12 months. Three
(60v., 75v.;260v.). Westing
Model 21f«. A.C. with 2v. } amp. Triekle charger,
32/6 pestage 1/-. De'ivery_can now be made in 4 days.
\V BURN RADIO CO., 9 8andland Street, W.C.1.
Callers at shop: 2a Hand Court, Holborn, W.C.1.

Guaranteed

gosiuve‘ H.T. tappings .
ous¢ Rectifiers. . A.C..

NEW RECEIVERS, COMPONENTS,
AND ACCESSORIES

NEW RECEIVERS, COMPONENTS,
AND ACCESSORIES

ANKRUPT Bargains. List free. Following brand
new sets to clear. Limited quantity. Kolster
Brandes Model KB 383, listed 19gns.; 7v. AC/DC
Superhets, 10gns. Amplion latest type 5v. AC Super-
hets, £7/10. Burgoyne AC/DC 15gn. radiogram,
10gns. Burgoyne AC table radiogram, listed 1lgns.,
for £7/10. Burgoyne AC/DC Fury 4v., £5. Truphonic
5v. battery 10gn. Superhet, £7. Ferguson 15gn. 8v.
ACallwave, 11gns. Ferguson 6v. AC/DC 11gn. allwave,
£7/10. Telsen 30ma. eliminators with charger, 32/6.
AC/DC 20v HF and output pentodes, 3/6. AC HF
and output pentodes, SG and HL, 3/6. Indirectly
heated pentodes, 4/-; Radio Record 7-pin AC HF
and output pentodes, 5/6. Octodes, 6/6. Celestion
Soundex PM, 10/6. PPM8, 16/6. Mains energised,
10/6. Large stock components.—Butlin, 6, Stanford

LARION VALVES.—~ All brand new ; battery types
2-volt, H.2, HLZ2, L.P.2, 1/9; super power
P2, 2/6; screens and pentodes, 3/9; A.C. mains,
4-volt, l-amp, general purpose, 3/3; power, 4/-;
screens and pentodes, 4/6; full-wave rectifiers, 3/6;
postage paid, cash with order, or C.0.D. over 10/-.
Clarion Valves, Dept. 2, 885, Tyburn Road, Erdington,
Birmingham.

- VLBERT for Quality Surplus Speakers.

I ULBERT. All speakers previcusly advertised

still available. All are brand new and mads
by one of the best-known British makeérs of high-
grade moving-coil speakers. Prices from 10/6. Al
Music lovers interested in realistic reproduction

Avenue, Brighton. Preston 4030. ?,},‘ggig afélégmsﬁg lilxsltdgifl Yz?mnzmg ek
HULBERT, 6, Conduit Street, W.1.
RECEIVERS, COMPONENTS AND Complete

ACCESSORIES
Surplus, Clearance or Secondhand, etc.

ESTERN Electric Mikes, 1/9 each; trans-
formers to mateh, 1/3 each; B.T.H. D.C.
Speakers, 2,500, with Power or Pentode transformers
to match, 7/6 each; Ormond air-spaced short-wave
condensers with dial, 1/11 each ; Ormond air-spaced
.0005 screened condensers with trimmers, 2/- each;
Ormond dise drive, complete with reaction condenser,
1/9 each; Pye multi-ratio output transformers, 2/6
each. All the above post free.
HE largest list of clearance goods in England.
Catalogues 3d. each,
J. BEARFIELD, 105, Upper St., Loadon, N.1.

<

HEADPHONES——Brown, B.T.H., G.E.C., Sterling,
Siemens, Ericsson, etc. 2,000 ohms, 2/G pair.
4,000 ohms, b/-. Special—Telefunken, 4,000 ohms,
7/6. Postage 6d. Guaranteed.—Kodesh, 56, Barus-
bury Street, London. N.1.

VAUXHALL.—-T.C.C. 4 and 8 mids. Electrolytic
condensers, 550, 3/-; 500 v., 2/6.
Y JAUXHALL—T.C.C. condensers, tubular, non-
inductive, 0.1, 6d. ; 50 mid., 50v. working, 1/6 ;
50 mfd., 15v., 1/3; 0.05, 6d.; 0.002, 0.0002, 0.001,
0.0001, 4d. each.
AUXHALL—T.C.C. mica 0.002, 2,000 volt test,
10d. ; 0.0001, 6d. ; 0.001, 0.01, 1/-; 1 mfd. Mans-
bridge, 1/3.

AY AUXHALL.—Resistances by well-known manufac-
turers, 1-watt type, 6d. each; all values.
VAUXHALL.—CO]\'em G.1, G2, G.3, or G.1, G.2

and G.8, superhet. type, 30/-; Colpaks, £2/4,
AUXHALL.—Volume controls, Erie, Colvern,
Contralab, 2/-; with switch, 3/- ; all values, from
3,000 to 2 meg., Benjamin, class ‘“ B transformers,
1-13 to 1, 61(6.
AUXHALL.—Polar station named scales, for hori-
zontal dials, latest settings; 1/9 cach.
VAUXI{AI.L.—Polar Midget 3-gang condensers,
stralght or superhet, 8/9 ; Polar fall vision, hori-
zontal or Arcuate dial and drives, 4/6.
v AUXHALL.—Centre tapped from cored L.F. trans-
e formers, bases, terminals, 110 kfc; 6/6, guaran-
eed.
AUXHALL.—Set manufacturers’ surplus, skeleton
type Westinghouse rectifiers, H.T.8, 9/6 ; H.T.9,
H.T.10, 10/-; complete with fixing brackets; Westec-
tors, W.4, W.X.6, 5/9.
AUXHALL —Guaranteed for twelve months;
mains energised, 2,500 or 6,600 fleld coil, 10in.
cone, 17/6 ; 7in. cone, 12/6. . |
AUXHALL.—Permanent magnets, universal, suit-
able for’ Class ** B ** power or pentode, 7in. cone,
16/6; 10in. cone, 22/-.
XHALL.—The above complete with hum-
bucking coils ; state power or pentode trams-
former ; immediate delivery.
VAUXHALL.-fB‘T‘H. Minor, 16/6; Senior needle
armature, 29/-; Radiophone, 14/6 ; others from

10/-.
AUXHALL.—B.T.H. Truspeed gramophone motor
30/-; Universal D.C./A.C., 47/6; sealed cartons.
AUXHALL —Collaro 32 model, 32/6; Universal
modcl, 47/6 ; com?lete unit, A.C. 200-250v., first
quality pick-ups and voluine control, 48/-.
VAUXHALL.——-T‘C.C., 200 mid., 10-volt, 2/6. Con-
tinental valve holders for Universal valves, with
terminals, 9d.
AUXHALL.—Clix valve holders, terminals, 7-pin,
od., 5-pin, 7d., W.B. 5-pin 4id.; baseboard
mounting, 6d. ; post paid 2/6 or over, or c.0.d}
AUXHALL UTILITIES, 163a, Strand, W.C.2,
over Denny’s, the Buooksellers. Temple Bar
9338. 8end postcard for Hsts free.

IGHEST possible aliowance made on your old
H set or ecomponents in part exchange for any new
set or Peto-Scott kit.—R. Wigtield, Furlong Road,
Goldthorpe, Yorks.

WANTED, good modern radio sets, parts, ete.

spot eash paid ; exchanges; bring or send.—
University Radio, Ltd,, 142, Drammond Street, Fuston,
London, N.W.1.

VALV’ES by well-known manufacturer.

range of Battery, A.C. Mains, Rectifiers. Brand
new stock with six months’ guarantee. 2 volt: Detector
2/3, Power 2/9, Screen Grid, Pentode, H.F. Pentode
5/-. Write for-other prices to: Dulci Electrical Co.,
Ltd., 7, Lizard Street, London, E.C.1.

MISCELLANEOUS

EPAIRS to Moving Coil Speakers, Cones and Coils
fitted or rewound. Fields altered. Prices
Quoted Including Eliminators.  Loud-speakers Re-
paired, 44-‘. L.F. and Speech Transformers, 4/- Post
Free. rade invited. Guaranteed Satisfaction.
Prompt Service, Estimates Free. L.S. Repair Service,
5, Balham Grove, London, 8.W.12. Battersea 1321.

\X/ANTED.—Ambitious young Men to prepare for
well-paid posts in TELEVISION, the great
career of the future. Apply for free booklet from
BRITISH INSTITUTE OF ENGINEERING
TECHKQOLOGY, 20P, Shakespeare House, 17-19,
Stratford Place, London W.1. .

A DVERTISER desires correspond with makers
A wireless components with view to building
experimental component of entirely new design.
Reply Box “ A.110,” * Practical Wireless,’”

INEMATOGRAPHY.

MOVIES AT HOME.—How to make your own
Cinema Projector. Particulars free.—Movic-
scope, Pear Tree Green, Doddinghurst, Essex.

OU CAN USE YOUR SPARE TIME to Start a
Mail Order Business that quickly brings you a
full time income. Follow the lead of others who are
averaging £12 per week net profits. Get away from a
drudging routine job—join the big-money class. No
previous experience necessary. Few pounds capital
only needed. No samples or outfits to buy ; no rent,
rates or canvassing. New method makes success certain.
Write to-day for FREE BOOKLET to Business Service
{:n%ti:utc (Dept. 482c), 6, Carmelite Street, London,
D

i e

FREE ADVICE BUREAU

COUPON

This coupon is available until January 25,
1936, and must be attached to all letters con:
taining queries:

PRACTICAL AND AMATEUR WIRELESS,
18/1/36.
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“Iells you in time
the time to recharge”
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‘INDICATOR’ RADIO BATTERY

« Still keeps going when the rest have stopped”
Ask your deal-r for the New Exide CFC4-C Battery, 10/6

.

the Exide dry battery

For wireless H.I. get

Obtainable from Exide S;uz'ce Stations and all reputable dealers. Exipe BATTERIEs, Exide Works, Clifton Junction,
Branches : London, Manchester, Birmingham, Bristol, Glasgow, Dublin and Belfast.

near Mane*wster.
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