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What a tremendous difference there is between
the modern racing car and the early motor car
of the first few years of the twentieth century
The difference between the Pertrix battery and
the sal-ammoniac dry battery is just as great
however. The Pertrix has such an amazingly
long life—in many cases as much as 809, longer.
And the reason is that the Pertrix contains

NO SAL-AMMONIAC

It never corrodes as do ordinary sal-ammoniac
batteries, and you are able to obtain clear, power-
ful reception until every atom of power has been
used.

See that you get a Pertrix battery.

You can also obtain Pertrix baitevies for your flash lamp.
Write for leafiet “ B," which will give you full particulars of all iypes.

PRICES.
DISCHARGE 12
STANDARD. MILLIAMVIPS. GRID BIAS.
Size in inches.

Volts. L. B. H s. d Volts s. d.
60 Sf X 6f X 34 ... 8 ¢ G . T 1 6
100 8F x 6 X 34 ...... 13 ¢ 12008 . 5=l % 3
120 10§ x 6} % 3& ...... 15 6 1500 B 29

] PATENT

DRY BATTERY

PERTRIX, LTD., Britannia House, 233, Shaftesbury Avenue, London, W.C.2
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Note these Characteristics.

Filament Volts... ... .. ... 2.0 max.
Filament Curvent ...... 0°2Z amps.
Anode Volts............... 150 max.
Amp. Factor........................ 65
Impedance............ 2,300 ohms.
Mutual Conductance... .. ... 28

PRICE 1§5/-

2-Volt SUPER

POWER VALVE
built like a 6volt Super.

OSRAM P. 2

The latest addition to the Famous
range of OSRAM Super PowerValves

Tone and quality of a super power valve
without loss of range. '
Specially suitable for portable sets where the
volume and tone of a super power valve is
required with a minimum supply of H.T.
current. :

SUPER POWER

MADE IN
ENGLAND Sold by all Wireless Bealers.

FOR ECONOMICAL WIRELESS

Adut. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2.

A Advertisements for ** The Wireless World *’ are only accepied from firms we believe to be thoroughly reliable.
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RADIO DATA CHARTS

A SERIES 'OF ABACS

providing -most of the essential Data required in Receiver Design.

By R. T. BEATTY, M.A., B.E., D.Sc.

Reprinted from ** The Wireless World."

e T T e

£

o B B e D e e s 2 o e

“ Radio Data Charts” provide designers of wireless apparatus with a
ready and convenient means of solving' problems without having
recourse to complicated formule® and mathematics,

By the use of the charts it is possible to tackle all the ‘more familiar
problems in radio receiver design; such as, for example, finding the
relationship between inductance capacity and frequency, and working
out the design of high frequency transformers. All keen ' amateurs
will appreciate this helpful book.

Price 46 net. - By. post 4/10.
(39 CHARTS and more than 50 Diagrams.)

From all leading booksellers or direct from the Publishers.
Published from the Offices of * THE WIRELESS WORLD.” il

ILIFFE & SONS LTD., Dorset House, Tudor St., London, E.C.4.
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24’ hours”
: |
A letter from a. recent advertiser in '
— “THE WIRELESS WORLD.” i
“. . .. Doubtless you will be ,
pleased to learn that my adver-
tisement in ¢ The Wireless 2 {
World’ brought me a good cus- : ’ 1 , U '
tomer within twenty-four hours. All Camera SCrs . |
: : : - . 7
I am highly satisfied with the B e e S |
resulilss of gdvertllsc,e,ments in your lﬂ:?t gisrults ply, reading ' The
excel ent -Joutna’ > l'-lt‘elgulel arAyi, * caters for all !
“ AP, : photo-
John Harrison, Savhmcsd workers. medtontains
72, Oakwood Road, [ Lessons for - Beginners; Free
Hampstead Garden Suburb, g"m“is"‘ of OR““.’"S' If "“l‘s‘
London, N.W.11. C:rsnv;:lt-lstlo;‘; an‘:l"fsv:veekleyguAi:
) Suppl t of tlci int t
It you wish to dispose of or purchase to“gfcgrrliea': w?orE::s.Nmr eSS
any wireless apparatus — advertise in D,
the Miscellaneous Columns of Every WedneSdaY 3
e ) Dorset House, Tudor Street, London, E.C.4
W s0. t- W.W .37,

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt atiention. Az
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ALL. POSITION
NON-SPILLABLE

The Original
Jelly Acid
Battery.

The Perfect
Battery for
all Portables ~

. ES Mem ey R A e G GENE SRR Gm S R S O

It is ‘only natural that the C.AV. Jelly Acid:Battery should have its imitators. i C A V . H T Accumulator
I L] L] L] L] L] =

It is a compliment that reflects. the marvellous success of a battery already

standardised in many popular portable sets, and which is invariably. recom- | Weshallbe gladto
mended in the constructional articles of the Wireless Press. send you partici
The preparation of the special CA.V. Jelly Acid remains the secret of our | lars of the C.AV.
chemists, however, and is not to be found in any other battery. Its use in | T Accumulator

-

conjunction with the spe;cial container p_rovide_s a battery vyhiqh is the lightest ‘| supplied in 10volt
and most compact obtainable. It gives maximum capacity m any position, § units or 30 volt
and is absolutely unspillable. It is the battery for your portable set. | groups of 2,500,

5,000 and 10,000

I milliamp.  hours

Our latest-Radio Battery Catalogue No..T3 will gladly be forwarded on application.

capacity.
@ , G5l Lo ol o
el EGE |
h- ACTON, LONDON, W. 3 js suitable for all
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b Classes of Receivers, z
Pose mim iy s o e e R A S W M e e A e e

The bridge from ——————————

A.C. to D.C.

Change over by means of the metal bridge—
strong, reliable and durable—

THE

METAL RECTIFIER

NOTHING TO WEAR OUT AND NO PERIODICAL EASY TO INSTALL —simple wiring circuits.
REPLACEMENTS—there are no filaments, moving EFFICIENT . IN SERVICE—true output wave
parts, or chemical action. form facilitates smoothing.

There is a rectifier for every type of mains unit. Whether you construct, or purchase complete, an eliminator,
mains set, or battery charger, for your own .satisfaction see that a Westinghouse Metal Rectifier is used.

Have you had your copy of “The All Metal Way, 1930 ""?

This 32-page book of instructions and circuits is invaluable to all users and prospective users of A.C
mains. A copy will be sent on receipt of a 2d. stamp. : '

The Westinghouse Brake & Saxby Signal Co., Ltd., ***Conaen! ¥

—————— —— —

A3 Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly veliable.
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“D" SERIES

For Low Tension

Prices per2voltcell
Type DTG

20 amp. hrs.  4/6
Type DFG

45 amp. hrs. 8/6
Type DMG

70 amp. hrs, ' 11/=
Type DHG

100 amp. hrs. t4/6

Exide.Batterie-, Clifton Junction, near Manchas'er.

== USE THE

“*MAJOR* CABINET

for your

RADIO-GRAM

Especially suitable for

MULLARD ORGOLA,
OSRAM MUSIC MAGNET

and for pamels up to 18" x
Loud Speaker compartment is 18 x 18'>< 184",
0ak£7: 10:0 Marogany £7:15:0
Call and see full range’ of Camco cabinets at new
London Showrooms:
CARRINGTON MANUFACTURING CO,, LTD.
NEW SHOWROOMS:
24, Hatton Garden, London, E.C.1 4600

Complete with

163" baseboard

B and removable
baffle board.

\\ \\ \\\ \\\\\\\\\

D

THE PERFECT

EBONITE PANEL

ONE QUALITY ONLY
—— THE BEST —

SUPPLRED IN Matt Semi-Polished Mahogany Highly Polished Black.
$1X FINISHES |. Cubesurtace’ ‘Highly-Pdlished Mahogany 3emi-Polished Black
S!ocked by most Wireless dealers. . If any difficully in
obtaining locally wrilef or:name af nearest slockist to:

H. B. POTTER & Co., Ltd., Station Buildings, ROGHDALE.

LISTEN AT LESS COST

Nowadays most valves take far less curren:f than
they used'to take. Batteries could now last for a
very long time on one charge if only they would
not deferiorate when not charged frequently.

Always a step in front, Exide have designed a
new fype of low tension battery with special
plates to give slow discharges for long periods
wlfhoui harm. With onz of these batleries—known
as the “D" series — listening will cost-you much

Iess,—less:m money—less in frouble.

- THE LONG LIFE BATTERY

Obtainable from Exide Service Stations and a'l reputabe dezlers
ExiZe Service Stafions give service on every make of batiery

Branches at London, Manchester, Birmingham, Bristol and Gla g=w

ina apparatis

n Mal the
'h\mslormg & ow,nnu:s““m

For literaiure =

F.C.HEAYBERD & Co., 10 Finsbury St., EC2
lr Telephone: Clerkenwell 7216.

P 00:00:00:00’00’00 9950 439030459 430 020 650 650 670 60 650 670 670 670 630 470 430 S0 o! XX}
0’0 o2
&S O
oo oo
3 &C ingworld :
3 o
o? :§:
[ Gﬂ .. **
[Motor Bosting Journal &
oo g \ .

0 o}
o o

% The Leading British Yachting Journal %
&  “THE YACHTING WORLD” deals with &
o yachts and boats of all types and tonnages, R
og whether on the sea or inland waters. Every o
g0 aspect-of yachting and motor boating is covered .?
< in an attractive and interesting manner. oo
0. O
5 Every Friday 6P !
:: ILIFFE & SONSLtd., Dorset House, Tudor St., London, E.C.4 .s.
o Q_:Of IR 00.00.00‘00’00 X 30 450 650 630 o3 00.00.00.00. 0:0..0.’00 o o} oczooooo;oo:oo:co:o

Mention of *' The Wireless Worla, when writing to aduvertisers, will ensure prompt attention. A4
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THE NEW (
PO‘RTA;BLE’COM 5 IN'ED‘
D.C. UNTT

(HT.with L.T.
CHARGER)

Model for

raieni apptied for

SPECIFICATION — Combined
D.C. Mains.

INPUT VOLTAGE — 200/250 volts.
‘SIZE—9 in. X 5 in. x 3% in.
H.T. OUTPUT—130 volts at 20 m/a.

H.T. TAPPINGS — Two Continuously
- Variable and one Power.

(One Variable is specially compensated for
Screened Grid or Anode Bend operated valves,
and may also be used in the usual manner.)

L.T. OUTPUT—A specially constructed adaptor is
pirovided which allows the use of an ordinaiy electric
lamp for charging the accumulator. This lamp may be
used at the same time for lighting purposes, without
any alteration whatever to existing wiring.

By this means 2-, 4—, or 6-volt accumulators may be
charged at a rate of from } amp. to 1 amp., according
to the lamp used.

N L [ (.3
DRlCE £4 . 5 e 0
Write. for leaflet giving full particulars, and for
Free Art Booklet * Radio from the Mains.”’

Fits inside an Portable

—and is equally suitable

for all popular 2-3—and
4-valve receivers

REGENT RAD!O SUPPLY CO: 2/ Bortletts B/dgs,

“Iwish Id fitted
a Micvofu”

Todaymorethan ever, the 4 years’ old
Celestion C.12 is recognised as
Radio's Richest Voice.

The Celestion C. 12 is the one Loud-
speaker which has withstood four years’
competition and is actually selling today
in increasing numbers.
See and hear it for yourself and you will
realise why it is radio’s greatest prize.
Oak £5, 12, 6. Mahogany £5. 17. 6. Walnut £6. 6. 0.
Hearalso the new Celestion Z Models, from £7.15 0

Write for interesting booklet, on sound repro-
duction and tarticulars of the new Celestion
Electrical-Grambphone & Radio-Gramophone

CELESTION LTD.,
KINGSTON - ON - THAMES.

London Showrooms: 106, Victoria St., S.W.1

|CELESTION |

The Very Soul of Music »
272

Aduvertisements for ** The Wireless Waorld*' ‘are nnlv accabted

The * Microfu ” is made in varjous ratings, from 5 milli-
amperes to rooo milliamperes, and is suitable for the
protection of valves, wireless sets, eliminators and all
instruments taking small currents. It blows to within
109 of its rated value and operates with the extreme
rapidity of 1/1000th second. 3

The * Microfu’’ has behind it the backing of the whole
T.C.C. organisation, with its unrivalled and world-wide
reputatiou.

Prices :
Cartrvidge from 2/-,
With holder from

2/e.

Advl. Telegraph Condenscr Co. Ltd., Wales Farm Rd., N. Adcton, London, I¥.3.

from firins we heliene tn he thornueily relinhle

4620
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ADVERT. OF THE TELEGRAPH
_ONDENSER Co. Lid. N ACTON, W
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Built in
1843 ..

- . « by Mr. E. H. Bailey—
Nelson’sColumn has stood
the test of time for 87
vears!  The Telegraph
Condenser Co. built the
now famous “ Condenser
in the green case ” over a
quarter of a century ago.
Thisfamous condenserand
Nelson’s Column have ons
thing in common — they
stand the test of time. Each
T.C.C. condenser is indj-
vidually tested before it
leaves the factory. You
can be sure —when you
ask for a condenser of
a certain capacity, if it’s
T.C.C. you get it T —they
are accurate 10 a point
almost of infallibility,
Don’t put up with ineffici-
ent condensers in your Set,
there’s no excuse now be-
causethe T.C.C.condenser
Ccosts no more. And re-
member, theyare guaran-
teed.

The conienser illustrated is 800
volt D.C. test.
400 D.C. working

8/6 l

Ediswan accumulators
are economical to main:

way.

First cost is low and the
care taken to produce a
really  efficient  and

a guarantee of maximum
life per charge and 1009,
service.

Ediswan accumulators are
made iu all types and sizes
—ask your dealer for a
price list.

|

.JO “,

tain—they’re built that

thoroughly reliable cell is

Ask for an

EDISWAN-—

the better-serviece
Accumulator

Major Loten, 70 Ampere
hours - . - - °
Minor Loten, 45 Ampere
hours . - - -
Little Loten, 20 Ampere
hours - - - -
Midget Loten, 12 Ampere
hours . - - - -

13/.
8/-

2/9

ISWAN
RADIO
ACCUMULATORS

123/5, QUEEN VICTORIA STREET, LONDON, E.C.4.

Showrooms in all the Principal Towns.

l , THE EDISON SWAN ELECTRIC Co,, LTD,,

B.70
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POWER GRID DETECTION.

\{ % 7 HILST enormous strides have been made during
W the past few years in the development of

circuits for high-frequency amplification,
assisted by the improvements in valves, by the introduc-
tion of neutralising and, more recently, by the produc-
tion of the screened-grid valve, yet the detector stage,
it must be admitted, has not received any large measure
of attention. After we leave the detector stage we find
that low-frequency amplification has progressed both in
the design of three-electrode valves and the pentode, and
in the improvement of transformers and other apparatus
associated with the post-detector side.

Comparatively recently, however, the detector has
received some measure of consideration, and a develop-
ment which promises to be of much importance in the
future is the principle which has come to be known as
power-grid detection. The theory of power-grid detec-
tion has been a little in advance of its practical applica-
tion, for the reason that it is only just recently that
valves have been produced which are capable of doing

B3
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justice to the principle involved. In general, the limita-
tions of grid detection in the past have been the inability
of the stage to handle anything in excess of a very small
input without distortion resulting, and where it was
desired to increase the sensitivity the usual values of grid
leak and condenser which had to be employed tended
to result in a cut-off of high notes, so that a compromise
had to be effected between sensitivity and quality. In
power-grid detection these disabilities can be avoided,
and very much greater input can be handled. The valves
at present designed for power-grid detection require a
high anode potential, so that for the moment the system
is probably not easily adapted except where A.C. is
available and the set is operated from the mains.

Readers will recollect that under the title of ““ A New
Method of Detection, Using A.C. Valves,” information
bearing on this subject was contained in an article which
appeared in the issue of The Wireless World of January
8th this year, and in the present issue the subject is dis-
cussed at some length under the title of ‘‘ Power-Grid
Detection,”’ whilst a description also appears of what
we believe to be the first receiver embodying these
principles in the detector stage and showing how the
principle may be applied in practice. Considered in
comparison with other receivers of an equivalent number
of valves, the results from this set designed in The Wire-
less World laboratory indicate a distinct advance.

RADIO PATENTS.

EADERS will recollect that in the issue of
April 16th we commented on an interesting
patent situation which had arisen as the result

of an offer by Standard Telephones and Cables, Ltd.,
to license British manufacturers of broadcast receivers
under a number of their patents, and we suggested
then that the manufacturer -might find himself in a
somewhat embarrassing situation if he had to decide
between taking out a licence with Standard Telephones
or with Marconi’s, whose general licence was available
in conjunction with the Gramophone Company.

We now learn that a joint licence agreement is likely
to be available to the manufacturer under which, in
return for the tribute of reasonable royalties, he will
have at his disposal the patenis of Standard - Tele-
phones, the Marconi Company, and the Gramophone
Company, in so far as they relate to broadcast receivers,
whilst, in addition, it is hoped that the agreement may
carry with it certain additional privileges in the way of
advice and assistance on technical problems with which
the manufacturer may find himself confronted.
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A Two=valve All=mains Receiver for Local Station

MAY 7th, 1930,

By W. I. G. PAGE, B.Sc.

Quality Reception.

Power Grid Detector Coupled to a High=voltage Pentode.

HERE are probably a number of listeners who are

prepared to rest content with transmissions from
‘ their lpcal stations, and who have no desire to
search the ether for programmes from afar. Whilst it
must be admitted that they are in the minority among
home constructors, the majority who prefer long-range
sets have been well catered for in The Wireless World
by such receivers as the New Kilo-Mag Four and the
New Foreign Listener’s Four. The opportunity has
been taken of designing a
powerful short-range set
around the new power grid

............................................................ .‘ 1.

From the foregoing it will be clear that one of the
first considerations in linear grid detection is a high
anode voltage. A valve used under these conditions at
approximately zero grid voltage passes a heavy anode
current, and it is as well to ascertain from the makers
whether the watts dissipation is such that the life of
the valve will not be shortened. The valve used in this
receiver is an AC/HL with a 4-watts dissipation limit,
so that with 8 mA. at 140 volts H.T. (see Fig. 1) there

is a safe wattage of just over
The Marconi and Osram

detector, the principles of
which are lucidly described
elsewhere in this issue.
When new circuits are
evolved speculation is rife
and extravagant claims are
often made; it is therefore
as well that the advantages
and limitations of this detec-
tor should be briefly dis-
cussed.

Distortionless Grid Detector
Explained.

With the conventional
leaky-grid detector there is
considerable high-note loss,
due to the fact that the neces-
sary values of leak and con-
denser to give good sensi-

SPECIFICATION.

Power grid detector with high anode voltage and
modified grid constants giving linear output with
comparatively large inputs.

Low-frequency coupling with a stage gain of about 135
and provision for frequency correction.

Power output from high-voltage pentode about 1,500
milliwatts with correct loud speaker load.

Tone confrol by capacity and variable resistance across

the dutput choke.

Volume control at both pre- and post-detector positions:.

Grid bias obtained automatically by voltage drop
across a resistance.

Reaction controlled by differential condenser.

Selectivity to suit different localities by the use of inter-
changeable inductances for the rotor of a vario-
coupler, A variable series aerial condenser is also
provided. One dial tuning.

The set as described is arranged for the medium broadeast band
only, but with reservations as explained in the text a dual-range
coil can be used without altcration to the wiring.

MHL4 and the Mullard
354V valves also have the
same dissipation limits, and
can be used as power grid
detectors with 1350 wvolts
actually on the plate. It is

‘a happy coincidence that

with A.C. valves grid cur-
rent flows when the grid
and cathode are joined to-
gether, no positive bias is
thus required. Those who
must perforce use battery
valves: will find the power
grid detector rather extra-
vagant; nevertheless, the
considerable improvement
in quality, with even 120
volts ‘actually on the plate,
may be considered worth
while. It must not be for-

tivity also shunt away the higher audio-frequencies. More-
over, with 60 volts H.T., the signal that is rectified on
the grid is applied to a very curved anode characteristic,
and anode rectification in opposite phase to that of the
grid is produced unless an extremely smalt signal is
dealt with. This can clearly be seen by reference to
Fig. 2. If the signal could be applied after rectification
on the grid to the 150-volt anode curve shown in the
figure, the output would manifestly be nearly propor-
tional to the input, and curvature distortion in the anode
circuit would be absent.

[ XY g

gotten that a small positive potential should be given
to the grid with ordinary filamented valves. Provided
that the watts dissipation limit is not exceeded, the type
of valve represented by the L.610 in the battery class
would appear to have the right characteristics for this
form of detection.

Loud Speaker Direct from Detector possible.

Up to the present we have only discussed the voltage
directly applied to the anode, and until low-frequency
transformers are designed with primaries ‘having an

B4
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Power Pentode-Two.—
inductance of, say, 70 henrys when passing 10 mA., the
parallel-feed method must be used. This necessitates a
resistance in the anode circuit, which again adds to the
volts required from the H.T. source. It will be seen
from Fig. 1 that the rectified output from the eliminator
before smoothing must be no less than 330 volts to realise
a linear output from the AC/HL. At the present stage
of development the power grid detector can only be
used economically where A.C. mains are available. Al-
ternatively with this type of supply, which is being used
more extensively every-day, the new detector has great
possibilities, for it can be shown' that the power output
in milliwatts is one-quarter that obtained when the valve
is used with the same H.T. voltage as an amplifier suit-
ably biased:

It is reasonable to prophesy that A.C. sets will be
designed with the loud speaker connected directly in

Wireless
Worla
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in the conventional values of leak and condenser is
nécessary if considerably larger H.F. inputs are im-
pressed.  With the ordinary leaky-grid detector the input
must be kept so small that grid current is flowing all the
time, but with large impulses grid current only flows
during the positive half-cycle. The action.in the latter
«case is much the same as that of an anode bend detector.
The condenser and leak must have a time constant such
that the modulation envelope is faithfully followed and
the process is similar to that described by the author in an
article entitled ‘* The Valve as an Anode Bend De-
tector.”’ 2 In the article in this issue already referred to,
it is pointed out that the grid condenser and leak, to
conform to the necessary time constant, should not
exceed 0.0001 mfd. and 250,000 ohms respectively, and
these values have been used in the present receiver.
Grid current characteristics. are straighter, and have
shorter curved portions, than anode curves, which

= X 8mA Lol e o™ o o iy ~abh, Tty - il
Y T R
g 20mA T
Ro 3 001 mfd: \_‘0__ f Y 4,00%0 i
R 8y 7 & La : Rq : }—*’
) 00002 mfd 03 o { AN E F
CE i 3.000.0
b l
3 \ | cw_L -
2 0 0002 | 2 mtds
mﬂl \ |
Cy Cs | 4
00001 mfd [ :
‘ |
IAES il
8./ ' Ci2
L BLof 200000 i I' T2 mids
AC/ ¥ 1 A
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C \ I 1 b l
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Fig. 1.—The circuit embodies a high—voltz.xge linear grid detector followed by a parallel-fed auto-coupled transformer which in turn is

linked to a power pentode.

pentode is obtained through R;. Ciy, Ciy and Cy; form

gapped chokes of about 55-he(n:rys inductance with 20 mA, D.C. ;
D.

R; is the post-detector volume control and Ry Cyg the variable tone control.
the elements of a condenser block with common earth terminal.

Automatic grid bias for the
L, and L; are

L, is tapped. The inductance of L;is about 40-20 henrys with 8 mA.

The L.F. transformer has an effective step—up ratio of 8 : 1.

the output of the detector, for a valve with an amplify-
ing output of 1,600 milliwatts would give 400 milliwatts
as a detector—a sufficient volume for a moderate sized
room. This assumes, of course, that the maximum grid
swing that can be accommodated is giveri to the valve.
It can also be shown that a valve employed as a power
grid detector will handle half the grid swing possible
under amplifying conditions using the” same anode
woltage.

Now that conditions for linear anode amplification in
the grid detector have been given consideration, it would
be as well to discuss the grid circuit to see what change

means that so long as the H.T. voltage is high enough
to ensure a reasonably straight plate characteristic, the
power grid detector will give more linear rectification
than the anode bend detector, and certainly will be con-
siderably more sensitive. The deeper the moa.lation
the more important is the marked absence of gradual
bend in the curve. The damping of the input circuit is
rather serious, and appears to be due partly to grid-
filament conductivity in the valve, which may add
100,000 ohms in parallel with the dynamic resistance ot
a coil perhaps of similar value, and so halve the effec-
tive resistance of the tuned circuit at resonance. There

1 See Radio Broadcast, April and May, 1929.
[ ] q,""
B3

2 See The Wireless World, March 13th and 27th, 1929.
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LIST OF PARTS.

g-pin Valve holder with angle bracket (W. B. Universul’).

Variable condenser, 0.0001 myfd. (Polar, ** Volcon!"). -l
Variable condenser,0.0005 mfd, with slow-motion dial (PPolur, ** Ldeal'). 1 Mains transformer; 2835 v.+285 v.: 2.5 v.+2.5 v. 1.6 amp. ;
Differential condenser, 0.0002 mfd. (Magnum). 2.0 v.+2.0 v. 1.0 amp.; 4.0 ». 0.36 amp. State mains voltaye

1

i

1 Fiwed-condenser,.0.0002 mfd. mica (1.C.C. Type 34). and frequency when ordering (Parmeko, Type 24/3).

1 Fized condenser, 0.0001 mfd. with clips, mica (T.C.C. Type 34). Smoothing choke, 110-henrys (Pye).

1 Fixed condenser, 0.01 mfd. mica (T.C.C. Type 34). Smoothing choke, 70-henrys, gapped ‘(Savage, Type LC. 36¢).

1 Condenser block, 8 mfds. 4 mfd. + 2mfd. + 2mfd.; 750 v. + 500 v. Pentode output choke, 70-henrys, gapped and tapped (Savage, Type
+ 800 v, D.C. test (T.C.C. Type 8.BI). LC. 36 PQ.).

1 Fized condenser, 1 mfd. 500 v. D.C. test (Loewe). Cotl for medium waves with aerial rotor and reaction windings

6 Fized condensers, 2 mfds. 700 v. D.C- test (Loewe). (Colvern, Type R.DL).

1 L.F. transformer, 1.7 ratio (Ferranti AF6).

1

1

4

1

1

1

2

1

%

i e e By

2 Panel brackets, size 3%in. X 3}in. (Collett).

DPotentiometer, 50 ohms (Igranic). 4 Terminals, aerial, earth, speaker, speal-er (Belling Lee, T'ype ** R*").
Decoupling ‘resistance, 1,000 ohms (Groves). 1 Rectifying valve, U.5 (Marconi or Osram).
-Resistances with holders, 3,000 ohms., 4,000 ohms, 15,000 olms., 1 Valve, AC/HL (Mazda).

20,000 ohms (Ferranti). 1 Valve PM244 (Mullard).
H.F. choke (Bulgin, * Standurd’’). Pazolin panel, mahogany finish, 16in. X 10in. X 3/16¢n.

2-pole Mains Swilch (Bulgin, 8.56). Pazxolin terminal strip, 7 X 1% X Lin.
Panel dial indicator (Bulgin). Metal boz_for eliminator, 12 x 8} X&-13]16in. (22 or 24 gauge tinned
Variable high resistances, 0-25,000 ohms (Electrad-Royalty, plate (Ritherdon).

Rothermel). i Cabinet, wood (Cameo); metal (Ritherdon).

Grid leak, vacuum-type, 250,000 ohms (Ediswan). Twin flex, lamp adaptor, Systofler, wire and 5-ply wood, etc.

S-pin Valye holders (Lotus). | Approximate cost (éxcluding cabinet and valves), £12 15s.

In the “* List of Parts’ included in the descriptions of THIE WIRELESS WORLD receivers are detailed the components actually used by
the designer, and illustrated in the photographs ' of the instruments. Where the designer considers it nccessary that particular compounents
should be used in preference to others, these components are mentioned iu the article itself. In all other cases the constructor can use his
discretion as to the choice of components, provided they are of equal quality to those -listed and that he takes into consideration in the
dimensions and layout of the set any variations in the size of alternative components he may use.

is also a marked reverse reaction effect produced by the necedle. A compromise was struck, C, being made

anode-grid capacity of the valve. Whilst this can be 0.0002 mfd. The low-value grid leak R, has been

minimised by a condenser from anode to cathode, it is shunted across C, to avoid further damping of the tuned

found that considerable capacity in this position in- circuit.

creases anode rectification efficiency, as could be seen by

interposing a milliammeter at X. A local transmission Pre- and Post-Detector Volume Controls.

reduced the 8 mA. to, say, 7 mA., but a large capacity at The power grid detector gives of its best when the

C, caused loud signals to give a slight upward kick of the input is large; it is therefore necessary, in order to
prevent overloading the pentode when the set is used

.1_. - near a broadcasting station, to provide a post-detector
| volume control R,;. As the coupling resistance R, is
i 3 small, and, furthermore, as the working impedance of the
W ] AC/HL is about 10,000 ohms, the maximum value of
/ R; need not exceed 25,000 ohms. The signal should be
9 7 kept at resonance, and volume adjusted by R,. If the
: signal has such a large amplitude that the detector is
" el overloaded, the series aerial
& condenser C, should be re-
& g duced and C, readjusted.
=Y A This not only cuts down the
< 1 input from the aerial but
z 6 ' enhances selectivity. The
% / large A.C. component in the
£ / anode circuit of the detector
& e/ valve causes reaction to be
3 ) Y , harsh if a two-electrode
u l ¥/ variable .condenser is used
9 | = Vi to feed back energy. A
< 3 i / — ‘/ differential condenser C, has
i ' S been pressed into service,
2 ! LSie s / and certainly assists in
it | making the control smooth.
: | | | : Hand-capacity effects are .
| l ‘} E/ absent, asa large area of fthe Fig. 3. — The additional
A [ AT _ stators is at earth potential. T S S
% S7ErTag prs AR ST ) ST e o 1 transformer can best be
GRID VOLTS Frequency Correction of the e etou st
L.F. Amplifier. GCircuit A of Fig. 4 is shown.
Fig. 2.—The impossibility of obtaining a large undistorted output HaVing glzven the detector . 1 .
ppreciared by examiiig the Sbve wmoie canasdLl S5 a healthy signal, there should be in its anode circuit a
vatve for that voltage. . The 150-volt curve is much straighter rectified output worthy of a good intervalve coupling.
and permits of comparatively large inputs without ca“s‘?g‘:"“de It was decided to use a Ferranti AF6 transformer having
e
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Power Pentode-Two.—

a nominal ratio of #: 1, but it was obvious that a
reduction from 85 to 35 henrys with the passage of 8 mA.
D.C. precluded a direct connection of the primary in
the anode circuit. The resistance filter-feed method was
adopted, using a 20,000-ohm coupling resistance (R,)
and a 1 mfd. coupling condenser C,. The full 85 henrys
have thus been preserved. If R, is increased there is
less linear detection, due to a further drop in anode
volts, but at the same time there is greater L.F. magni-
fication. If R, is reduced it is difficult to stop motor-
boating.

When an L.F. transformer is parallel- or filter-fed it
can also be auto-coupled so as to give an increased step-
up of N+1, or a reduced step-up of N —1 (where N is
the nominal step-up ratio), in accordance whether the
primary is connected to assist or to oppose the secondary.
The additional step-up with auto-coupling will be better
understood by examining the circuit of the AF6 as
redrawn in Fig. 3. There is a further important effect
due to the tlow of capacity curents between adjacent
windings at different potentials ; this affects the response
curve at the upper fre-
quencies. We are in a posi-
tion to choose whether we
shall have a large L.F.
stage gain and a falling
characteristic or a reduced
gain and a rising character-
istic. We can also control
the bass response ® by alter-
ing the value of C,.

The author is indebted to
Messrs. Ferranti for having
prepared stage amplification
curves for the AF6 preceded
by various valves (see Fig.
4). Circuit A, where the
primary assists the second-
ary and the step-up ratio is
N +1:1=28:1, produced
curves 1 and 3, whereas
circuit B, where the ratio 1s
6: 1, causes a rising charac-
teristic (see curve 2), usually.
so difficult to obtain but so
necessary with triode” out-
put. The tendency to ac-
centuation of the higher fre-
quencies with the pentode
makes the upper frequency
response of curve 1 entirely

_ satisfactory so that circuit A is used in the receiver.

Due to the combined properties of the pentode and the
falling characteristic of curve I, a reasonably level
characteristic is obtained throughout the range of audio-
frequencies likely to be reproduced by a loud speaker,
and the L.F. stage amplification is maintained at the
remarkable level of about 135. Although with a large
input to the detector it will be obvious that the volume
control R, will have to be used, the large L.F. stage

3 See The Wireless World, December 11th, 1929, p. 644 and
February 12th, 1930, p. 171. RORT
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gain is useful when the receiver is operated from 30
to 50 miles from the local station.

The Truth about the Pentode.

Now we come to a point where many readers will
probably want to take the author to task for using a
pentode and claiming high quality with it. Properly
used it is believed that the pentode will give as satis-
factory reproduction as a triode, and it is quite certain
that no valve will give as many milliwatts output per
volt input. It is a comparatively new type of valve,
and is only now becoming properly understood. The
rule of the triode that the speaker impedance must be
twice that of the valve must be forgotten if we accept
the maker's figure of 53,000 chms as the working A.C.

Rear view of receiver from the detector input end.

resistance of the P.M.z3A. Load lines cutting the
operating point OP are given in Fig, 5 for a working
anode and screen voltage of 200 and for a negative bias
of 20 volts (roughly the conditions under which the
valve is working in the ‘‘Power Pentode-Two’’). It
can be seen that a 7,000-ohm load—less than 1/7th
the nominal A.C. resistance of the valve—gives fairly
equal intercepts between Eg=0 and Eg= —40. This
means that if a speaker cculd be made with an im-
pedance maintained- at 7,000 ohms ‘at all-frequencies
the quality of reproduction without any correcting
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Power Pentode-Two.—
devices would be as perfect
as that obtainable from any
triode.

Load lines for many
pentodes have been worked

out, and when.only an un-
objectionable percentage of
third-harmonic - distortion is
left it is found that the load
always lies between 5,000 and
11,000 ohms. In an article

in  Experimental Wireless e

(March, 1929) B. C. Brain

] [ I

- T 1
pointed out that either with | o — R e e T
a pentode or‘triode the load | &' | SN [ DR L B = ol
resistance should be twice “} TR T @ 2ol en f354v,1_ | e [
the value of the A.C. re- |w -j— — e S cn ClRCUT B e gl G S R
sistance of the valve when | o e Ly L L=IEe — v -
the anode curment is at its T s ———+ 1 - L 47 —--1 1 AN\
maximum peak value, At : T R=200000 CIRCUIT A—— ==t \t =
I.. in Fig. 5 on the | 3 I i L § e = SN
‘‘knee’’ of the characteristic, 5 » | - i
the A.C. resistance of the | & *% | O . &[Sl ] _\m
valve is 5,000-6,000 ohms. R S R st |
It may thus-be necessary < _{__T__' e TR L Tl e o ESE CA J
in future only to consider | %3220 60 80 00 500 400_ 600 800 1,000 2,000 7000 66008000

the impedance of a pentode
at I,.. The valve cer-

FREQUENCY IN CYCLES. PER SECOND

tainly behaves like a
moderately high-impedance
output triode, and requires
a step-down transformer to
give good reproduction of the bass with the average loud
speaker designed to follow a 2,000-ohm triode. The
choke L, is tapped to give a 1:1, a 2:1 step-down
and an intermediate ratio. The loud speaker may be

70,

Eg=0
60 //
60 —
/
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. 50 4/ . /Eg
< Iy
E 1 MAX / 1
5 Tk /l EA « - L Eg=~10
« 0 e |
5 //i/ )"oo? Eg=-15
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2 /, i Eg=-35
} 8
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I
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ANODE VOLTS

Fig. 5.—Anode volts—anode current curves of the high-voltage
pentode (P.M.24A). Distortion and serious over-voltages arise
when using a loud speaker whicli has a high impedance at.anyv.
[requency, $as can be seen by examining the 30,000-ohm load line.
The load which gives the greatest undistorted output is about
7,000 ohms. PO ‘-‘,

Fig. 4.—Low-frequency stage gain curves for an auto—coupled AF6 transformer preceded by

different valves. In circuit A, the step-up is about 8 1, in circuit B, 6 : 1. -For frequency correc-

tion of the upper register a rising or fallihg characteristic can be chosen at will. = Note in the
case of curve 1 the very large stage gain ‘of 135,

connected through C, to A, B or C, according to its
impedance, or, better still, by trial and error.

Tone Control.

Reed-driven speakers with impedances of, say, 30,000
ohms at the higher frequencies when used with the
P.M.24A would produce serious distortion and over-volt-
ages with comparatively small inputs, as can be seen
from the 30,000-0hm load line of Fig. 5. Choice should
be made from speakers tested by The Wireless World
(see February sth issue) and shown to have impedances
not greater than about 10,000 ohms at any frequency.
The Blue Spot type 66K, Grawor balanced armature,
G.E.C. Stork and the Kukoo arc examples of suitable
instruments. The step-down transformer artificially
raises the speaker impedance, and there may be still a
little shrillness, even with the speakers already referred
to. This is overcome by shunting the primary ’’ of
the choke with a resistance and condenser to act as an
impedance-limiting device as the frequency rises. By
making the resistance variable an cxcellent tone control
results (R,C,,). In brief, to obtain a large, undistorted
output from a pentode with a loud speaker designed for
a triode, choose the speaker from amongst those in which
the impedance does not rise much above 10,000 ohms
at any frequency, use a step-down choke of high induc-
tance or a transformer to look after the bass and prevent
undue accentuation of the treble by a resistance and
condenser across the output device. ~Constructional de-
tails of the set will be given in next week’s issue.

B8
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The MAZDA AC/SG is at least
TWICE as good as any other
screened grid valve.

The Mazda A.C.[S.G. has the highest
amplification factor and mutual con-
ductance of any screen grid valve, and
its performance in a H.F. amplifier is
absolutely unequalled.

The characteristics printed on this page
are conclusive evidence of the superior
efficiency of the Mazda A.C.[S.G.
and prove that you will get greater
amplification and greaterstability than
with any other screen grid valve.

The Amazing

1

ALL-MAINS
VALVES
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PRICE THE EDISON SWAN ELECTRIC CO., LTD.,
Radio Division,

la, Newman Street, Oxford Street, W.1.
L “v

Branches in all the Principal Towns.
B9 Advertisements for ‘“ The Wireless World ** are only accepted from firms we believe to be thorougrly reliable.
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FDC

If your supply mains are D.C. you
can operate an A.C. All-Electric
Receiver by using the

D.C. +to A. C.

ROTARY

TRANSFORMER

Can be supplied to run from any voltage
12-250 V.D.C. 40 watt model £13; 85
watt model £19. Recommended and used
by Philips Radio, Marconiphone, Burndept,
Kolster-Brandes, M.P.A., Etc., Etc.

Write for Pamphlet 596/1 which gives full details.

THE M-L MAGNETO SYND. LTD,,
Radio Dept., COVENTRY.
Telephone : 5001,

A C

Godbold:

“IT'S THE TOBACCO THAT COUNTS™

ANOTHER new
TRIX surprise!

Get introduced to the new TRIX AMPLIFIER! This instrument i<
designed to work entirely from A.C. Mains, Three stages of amplification
are provided with two large power valves in the last stage. Several
loud speakers can be utilized simultaneously if desired. Sheet steel
case, crystalline finish. Power dissipated in output stage ;
watts. The TRIX AMPLIFIER is ideal for amplification of
dance halls, cinemas, restaurants, seaside entertainments, etc. Complete
| with valves, fuses, switch, safety plugs,
simple input and cutput connections.
Send for complete delails and
surprisingly rearonable prices,
Manufacturers - —
ERIC J. LEVER (TRIX) LTD,,

8/9, Clerkenwell “Green, London, E.C.L.
"Phone : Clerkenwell 3014/5.

IFIER

approx. 20
records for

BRITISH MAD

AMPL

PLAYER'S “"MEDIUM - NAVY CUT CIGARETTES

¥ 7

Mention of ** The Wireless World,

when writing 10 advertisers, will ensure prompl attention.

BIO
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The Principles of
the Distortionless

Grid Rectifier. ;

T is usuaily more difficult to pre- |
JIvent distortion in the detector |

and its associated circuits, than I
in any other part of a receiver:
The special form of the diode recti- \
fier, known as the ‘‘Kirkifier,”” |

Wireless
World
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W. T. COCKING.

be understood before a choice of its
operating conditions can be made.
With a grid detector, rectification
takes place on the curvature of the
! grid-volts grid-current curve, and
| this is shown for a Mazda AC/HL

gives the greatest freedom from dis-
tortion, but it is so inefficient that,
never be of much general use.

Of the two common methods of rectification, anode
bend has the reputation of giving better quality than
the grid detector. The latter is usually considered hope-
less for use in a high-quality receiver, but the bad
quality which is generally obtained with it is entirely
due to the use of unsuitable values for the components
and unsuitable voltages. Properly used it is capable
of giving far better quality than the anode rectifier,
while it is about twice as sensitive ; the quality, indeed,
is but little short of that with the diode.

Two kinds of distortion can occur in the grid detector,
{frequency distortion, and

probably, it will

valve in Fig. 1. As with all valves of
the indirectly heated cathode type, grid cuirent flows
even when the grid is at a potential negative with respect
to the cathode ; in practice, this is very convenient, since
the grid leak may be returned directly to the cathode
without any necessity for biasing potentials. Although
a valve of this type 1s used for the purposes of illustra-
tion in this article, the conclusions reached are equally
applicable to ordinary battery-type valves, but with
these it is usually necessary to connect the lower end
of the grid leak to a source of positive potential.

Finding the Operating Point.

The rectifying action is the same as that with a diode;
indeed, for rectifying pur-

amplitude distortion, and
each can occur in both the
erid and anode circuits.
Frequency distortion in the
anode circuit is well known
and need not be considered
here; it can be eliminated,
for all practical purposes,
by the use of suitable inter-
valve coupling components.
Frequency distortion in the grid circuit depends upon
the relative values of the grid leak and condenser, and
it can be reduced to a negligible amount by the choice
of suitable values for these. Amplitude distortion is by
far the more serious, and is more difficult to eliminate ;
the amount of such distortion in a rectifier of any kind
depends upon the degree of modulation of the high-
frequency input voltage which is to be rectified, and it
increases with an increase in the depth of modulation.

The action of the grid detector is sometvhat more com-
plex than that of the anode bend rectifier; but it is
essential that the broad principles of its operation should

and low frequencies, there

! Further information on rectification in general,".and on the
high input grid detector in particular, will be found in a series
of articles by Professor Terman, of Stanford University, U.S.A.,
pubtished in Radio Broadeast fov March, 1929, %eq.

B II

HILST great strides have been made during the last
two years -in methods of valve amplification af high

advance in the processes involved in defection.
article the linear properties of a new form of grid delec-
for are discussed and should be of particular interest
al a time when the  perceniage modulation of broadcast

poses the grid and cathode
of a grid detector may be
considered as the anode and
cathode of a two-electrode
valve. The operating point
of the valve is determined
by the resistance of the grid
leak and the potential of its
lower end. In the case of
indirectly heated A.C.
valves it is convenient to connect the leak directly to
the cathode, and the operating point is then determined
by the resistance of the leak. This operating potential
can be found by drawing a straight line across the grid-
volts grid-current curve from the point on the voltage
scale corresponding to the potential of the lower end of
the leak; to a point on the vertical grid-current scale
corresponding to the current which would flow through
the grid leak if the voltage difference between the first
point and that at the point where the current and voltage
axes join were applied to it. The slope of this line is
inversely proportional to the resistance of the leak.
This is illustrated in Fig. 1, where the points P, Q and
S, at the intersections of the lines AD, BD, CD, drawn
as described above for grid leaks of 0.15, 0.25 and 2
megohms respectively, give the voltages on the grid
when no signal is applied.

appears tq have been litlle
In this
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Power Grid Detection,—

When a high-frequency voltage is applied to the grid
it fluctuates about the operating point, ‘and it swings
in equal amounts positive and negative with respect to
this point. Since the valve is operated upon the carve
portion of its characteristic, the fluctuations of grid
current on each side of the normal steady grid current
are unequal. In each cycle of the applied voltage the
positive half causes a larger change of grid current than
the negative half. Indeed, if the input is large the
change of grid current during the negative half-cycle is
negligible ; while if the input is very small the changes
in grid current during the positive and negative half-
cycles are so nearly equal that there is practically no
rectification. '

This- flow 6f grid current during the positive half of
each cycle charges the grid condenser to a negative
potential, and during the negative half-cycle the charge
leaks away through the grid leak.” The negative charge
on the condenser, however, reduces the anode current,
thus giving rise to voltage variations across the anode-
circuit load impedance. In the case whea both the
grid-volts grid-current and grid-volts anode-current
curves are straight, the charge on the grid condenser,
due' to the rectification of the applied H.F. voltage, is
exactly proportional to that voltage, and the change
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GRID VOLTS

Fig. 1.—Grid-current curve of an AC/HL valve showing oper-
ating points for three values of grid leak. Note the straight-
ness of the characteristic.

in anode current is also proportional to the charge on
the condenser. This means that the change in anode
current is directly proportional to the applied H.F.
voltage, and the whole action of the valve is gompletely
free from distortion; in other words, the detector is
linear. In practice, however, the valve curves are
straight over a portion of their length only, and the
problem of obtaining freedom from distortion becomes
one of ensuring that the applied voltages are always
impressed upon these ‘straight portions of the curves.

From the foregoing it will be seen that Jthe grid

MAY 7th, 1930.

detector really consists of a diode rectifier followed by
a.low-frequency amplifier; and, to a large extent, the
two different actions can be considered separately. The
usual detector circuit is shown in Fig. 2 (a), and in Fig.
2 (b) we have the equivalent circuit to illustrate this
separate rectifying and amplifying action. From the
grid-current curves of the AC/HL valve (Fig. 1) it
can be seen that for all grid potentials more posifive
than —0.65 volts the curve is a straight _line. This
means that when the H.F. voltage is large enough to

(v)

Fig. 2.—The conventional connections of a grid detector are

shown at (a). The process of rectification is better understood

by examining diagram (b) where a diode is shown followed
by a triode amplifier.

ensure that the peaks always fall within this straight-
line region, the grid current, and hence the charge on
the condenser, is proportional to the input; that is,
the rectification is distortionless. Now, a modulated
high-frequency voltage can be thought of as a pure
H.F. voltage of the carrier frequency varying in ampli-
tude at the modulation frequency. It is obvious, there-
fore, that rectification will be distortionless only if the
peaks come on to the straight portion of the charac-
teristic, when the H.F. amplitude is at its smallest,
corresponding to deep modulation. When modulation
is 100 per cent., or when it approaches this figure, dis-
tortion must always occur ; for with 100 per cent. modu-
lation the H.F. amplitude varies between double the
normal unmodulated amplitude and zero. It will be
seen, however, that the larger the input voltages the
smaller can be the instantaneous voltage with deep
modulation in comparison with the normal unmodulated
voltage, or in other words, the deeper can be the modu-
lation without distortion.

Power Grid Detector requires Large Inputs.

It would appear, then, that to prevent amplitude
distortion in the grid circuit it is only necessary to apply
an input voltage of sufficient magnitude to ensure that,
with the maximum depth of modulation ever used, the
instantaneous peak voltages are never low enough to
enter the curved portion of the characteristic. ~The
requiremert, therefore, is exactly the same as that for
anode rectification, and the reason why grid detection
is the better is that the curved portion of the grid-current
curve is much shorter in comparison with the total avail-
able length of characteristic than is the case with the
anode-current curve.

Now, it is well known that if an attempt is made to
obtain a large output from the grid rectifier, the repro-
duction immediately becomes very distorted. With any
normal input (say, 3 volts peak) there is nothing what-
ever in the grid circuit to cause distortion, for the grid-
current curve is perfectly straight up to quite large

T e
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amplitudes. It would seem, therefore, that the distor-
tion must occur in the anode circuit, and an inspection
of the grid-volts anode-current curves for the usual
actual H.T. voltage of 50 to 70 reveals that this is the
case. The distortion usually associated with the grid
detector when an attempt is made to obtain a large out-
put is entirely due to the use of a low anode voltage.
This is evident when it is remembered that, in addition
to the rectifying action between the grid and cathode,
there is an amplifying action between the grid and anode
circuit,

When a high-frequency voltage is modulated roo per
cent. the instantaneous peak voltages vary between zero
and twice the normal unmodulated amplitade. The
valve must, therefore, be able to amplify without dis-
tortion a voltage of twice the unmodulated carrier ampli-
tude. This means that the grid-volts anode-current
curve must be straight for voltages negative with respect
to the cathode up to twice the carrier amplitude. If
in any given case the undistorted output is too small,
it can nearly always be increased by increasing the
H.T. voltage. When the usual H.T. voltage of 6o is
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high permeability cores, but it is just within the rating
of transformers such as the Ferranti AF5. The writer
has used one of these transformers with this current
through the primary with a Mullard 354V. valve (this
has characteristics almost identical with those of the
AC/HL) as a grid detector, feeding a power stage con-
sisting of two P.625 valves in push-pull. The power
stage reqifired an input of 48 volts peak ; therefore, the
maximum voltage required across the transformer
primary was 48/3.5=13.7 volts. Either the AC/HL
or the 354V. valve will easily deliver this with 100 volts
H.T., and the combination proved very satisfactory ‘in
practice. It was noted, however, that on very loud
passages in music there was a certain amount of distor-
tion. It was not due to overloading the power stage,
for the milliammeter needle remained perfectly steady.
It was found that it was due to the H.F. input to the
detector being small enough with deep modulation to
come on to the curved portion of the grid-current curve.
Although the quality was much better than that usually
obtained with the anode rectifier, the distortion was of
the same character and quite noticeable with a loud
speaker shown previously to. have good characteristics.

From what has been said earlier, it

!
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can be seen that the only cure for dis-
tortion of this kind is an increase in the
H.F. input. This immediately leads to
difficulties, if the same method of inter-
valve coupling be used. A larger input
to the same valve naturally results in
overloading the power stage; the use
of a valve with a lower amplification
factor would overcome :this difficulty,
but such valves invariably have a lower
anode resistance, and therefore pass a
larger anode current. The H.T. voltage
cannot be reduced or distortion will
occur in the anode circuit of the recti-
fier ; and with the same H.T. the anode
current would be too great for most
transformers.

The solution is to feed the trans-
former through a resistance. and con-

w
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denser, as in Fig. 3, which shows the
detector and power stage, together with

an experimental receiver built to try
out the linear grid detector, Since the
detector amplification is lowered by this

method of connection, the same valve
can be used, and a larger H.F. input
applied without overloading the power

} : the H.T. smoothing arrangements, of

Fig. 3.—Suggested circult for a power grid detector directly followed by push-

pull output.

used with the AC/HL valve distortion will occur if
the H.F. input is greater than about 0.25 volt peak;
but with 100 volts H.T. the input can be about 1 volt
before distortion becomes evident.

High-anode Voltage Required.

With 100 volts H.T. the steady anode current is about
5 mA.; this is too high for most transf’ozr}lers with
B I3

stage. It is, however, necessary to in-
crease the H.T. voltage, owing to the
loss of volts in the anode resistance.
An anode resistance of 20,000 ohms, the AF5c trans-
former being fed through a 1 mfd. condenser, has been
found very satisfactory when an H.T. voltage of about
300 is used. This gives a steady anode current of
8 mA.; consequenily, the actual voltage on the valve
is only about 140 volts, so there should be little danger
of a reduction in valve life.

In Fig. 4 are given two ‘curves showing the charac-



482

Power Grid Detection.—

teristics of the AC/HL valve with an H.T. voltage of
300 and an anode-circuit load resistance of 20,000
ohms; curve No. 1 is with a grid leak of 0.25 megohms,
and curve No. 2 with o.15 megohms. It should be
noted that three scales are provided: A, showing the
L.F. voltage applied to the grid by the rectification of
a 100 per cent. modulated’ signal; B, the®change in
anode current recorded by a milliammeter ; and C, the
L.F. peak voltage developed across the anode resistance
for 100 per cent. modulation. The figures for other
modulation depths can easily be obtained from these by
niultiplying them by the depth of modulation, expressed
as a percentage, and dividing by 100. It will be seen
that the curves-are practically straight for input voltages
between 0.75 volts and 7 volts, and therefore the input
voltage should always lie between these values. The
maximum input with 100 per cent. modulation, there-
fore, is 3.5 volts peak, and the’ anode-circuit distortion
with this input is under 4 per cent. This is not serious,
since the ‘grid circuit with this modulation depth intro-
duces considerably more distortion ; and when the modu-
lation is less deep, and distortion in the grid circuit
is negligible, the anode-circuit distortion is also much
. less.

An H.F. input of 3.5 volts can be considered the
maximum allowable for distortionless reproduction, and
it is, therefore, the optimum input for this valve. An
L.F. peak voltage of 25 is produced across the anode
resistance with 100 per cent. modulation, and if g 3.5-I
ratio transformer be used, the secondary voltage will
be 87.5 peak volts. Such a large voltage necessitates
an output valve of the LS6a type with a grid bias of
93 volts. The modulation depth, however, is rarely as
great as 100 per cent., and in most cases an output
stage able to handle a peak voltage of 80 would be
satisfactory’; this could be economically arranged by
using two P650 valves in push-pull.  If an output of
only 1 watt is considered sufficient, a single P625 valve
resistance-coupled to the detector would give very good
results.

Tackling Frequency Distortion.

With this input voltage of 3.5 peak the rectification
is quite distortionless for modulation depths up to 8o
per cent. The use of a lower ‘resistance valve, such as
the Mullard 164V., with the same H.T. voltage would
allow a larger input voltage to be applied to give the
same output, thus giving freedom from distortion on
more deeply modulated signals. The usual power stage,
however, is often overloaded on loud passages in music,
and when this is the case there is little advantage to.
be gained by eliminating distortion in the rectifier.
Usually it is unnecessary to trouble about ‘modulation
depths greater than 8o per cent.

The Mazda AC/HL and the Mullard 354V. valves
are almost identical, and will give equally” good results
when used under the same conditions. The circuit of
Fig. 3 with a valve of this type as the detector gives
extremely good results; judged aurally, which is, after
all, the ultimate test for a broadcast receiver, there
appears to be no amplitude distortion on the Lbndon
transmitter with the maximum depth of rgoglfulation
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yet heard. The quality is far 'superior . to that with
the anode rectifier, and on a normal transmission is as
good as that with a diode.

It will be obvious from what has been said that the
grid detector is capable of giving a low-frequency output
remarkably free from amplitude distortion, and in this
respect it is superior to any known method except the
diode. The question of frequency distortion, however,
has yet to be considered. This can occur in both the
grid and anode circuits, and that in the grid circuit is
generally the more serious. Frequency distortion
In the anode circuit is governed by exactly the
same rules as those of .an ordinary amplifier,

with the exception that as a condenser must be con-

nected between the anode and cathode the choice of
coupling components must be made with rather greater

care.  If, however, a coupling resistance of 20,000
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Fig. 4.—Rectification output curves of an AC/HL valve. The
measurements were taken with a total H.T. voltage of 300
applied to a 20,000-ohin coupling resistance. Distortionless
output can be obtained for comparatively large inputs.
ohms be used the condenser may have a larger value
than is customary, without a loss of high notes.
Frequency distortion in the grid circuit is due to the
grid leak and condenser. The conditions with a large
input are someéwhat different from those with a small
input, but even with the latter the usual values are
quite unsuitable, and with a large input they are
utterly useless. The requirement is that the charge on
the condenser must be able to leak away through the
grid leak rather faster than the amplitude of the modu-
lation is changing. The frequency at which the charge
leaks away at the same rate as the modulation amplitude
is changing is given by
BT
/=2Re
where f=modulation frequency.
R =resistance in ohms of the grid leak.
C=capacity in farads of the grid condenser in
parallel with the effective grid-filament
capacity of the valve.
A capacity of about 0.0001 mfd. is usually the best,
B I4
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from all points of view, and if the grid-filament capacity
of the valve is 30 mmifd. the total capacity is 1.3 x 10~ *
farads. With this capacity the grid leak must not be
— y - 1 _ I10° e
greater than R_E’%28 T I0_7_3‘?1_-0.3184 X 10%=
0.32 megohm if higli notes up to 5,000 cycles are
to be properly reproduced. A somewhat lower value
than the calculated should always be used, and in prac-
tice one would use a leak of 0.25 megohm, since this
is the nearest standard value of lower resistance than
the calculated. If it is desired to retain high notes
up to 10,000 cycles the grid leak must not be greater
than 0.15 megohm, and preferably less. The writer
has used both these values with good results; the
0.25-megohm leak is perfectly satisfactory for all
ordinary purposes, but a 0.15-megohm leak gives better
reproduction of the high notes. The difference, how-
ever, can only be detected when the whole receiver is
specially designed to give no attenuation of these very
high frequencies, and the loud speaker is exceptionally
good. With the average receiver and loud speaker no
difference in quality can be detected when using a leak
of lower resistance than 0.25 megohm. As will be seen
from the curves of Fig. 4, the sensitivity with the lower
value of grid leak is reduced ; the rectification efficiency
is less, although there is no more amplitude distortion.
On this question of amplitude distortion there is little
to choose between the two values of grid leak, and the
choice made depends upon the extent to which a
sacrifice of signal strength for a reduction of frequency
distortion is justified in any particular case.

The greatest disadvantage of the grid detector is the
load which it imposes upon its. tuned-grid civcuit. The
AC/HL, when working as a linear grid detector,
has a grid A.C. resistance of about 80,000 ohms, but
the load imposed on the tuned circuit is not quite so
heavy, since the grid condenser is in series with it. To
a small extent the use of a small grid condenser reduces
the load imposed by the valve, but the best method
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of reducing it is to connect the grid condenser to a
tapping on the coil. The damping with,a grid leak of
0.15 megohm is greater than that with a leak of 0.25
megohm, giving both lower selectivity and efficiency.

Motor-boating.

The use of a high anode voltage on the detector creates
a difficulty in eliminating feed-back from the power
stage, since the usual decoupling resistance cannot be
used, owing to the loss of voltage which it would cause.
The parallel-feed circuit is less prone to feed-back than
the usual circuits, but in spite of this it is advisable to
include a measure of decoupling. The connections of
the smoothing circuit in Fig. 3 should, therefore, be
noted. The two chokes are in series, and the H.T.
tapping for the power stage is taken from the junction
between them. A choke of 15H. inductance provides
sufficient smoothing for the power stage, while the use
of a 50H. choke in series with it for the detector stage
completely eliminates hum; in addition, the detector
smoothing choke acts as a decoupling component. The
inductances quoted above are actual figures with the
normal steady anode current flowing through the chokes.

In conclusion, it may be said that the linear grid
detector is capable of providing much better quality
than the anode detecior; the former requires an input
voltage of 2.5 to 3.5 volts peak for the best results,
while the anode rectifier, for minimum amplitude dis-
tortion, needs an input of about 10 volts. 1t will thus
be seen that a more sensitive receiver is possible. The
grid detector requires a smaller input, and it is about
twice as sensitive as the anode bend when both have
the same input voltage. Apart from the rather high
anode current which must be used its only disadvantage
would appear to be the heavy damping which it imposes
on its tuned-grid circuit. Nevertheless, it is the writer’s
opinion that its use is justified even in powerful long-
distance receivers, for the loss of selectivity which it
joccasions can always be remedied by the inclusion of
an extra tuned circuit.

TUNING A WAVE-TRAP.

OR the elimination of a powerful local station in
F favour of a more distant transmitter a wave-trap
is perhaps the most commonly used aid. It is
especially popular because the addition of a wave-trap
does not entail any alteration to the receiver itself.
There is one small point connected with the tuning
of a wave-trap which is not so generally known as it
might be, while if this point is overlooked a perfectly
satisfactory wave-trap may, quite unjustly, be voted a
failure. In order to aitain complete elimination of the
local transmitter, it is necessary for the trap to be
coupled quite closely to the aerial circuit of the set.
This implies that the two do not tune quite inde-
pendently, so that the tuning of the trap is upset slightly
when the receiver is retuned.
If, then, the local station is tuned in at, full strength,

B I5

and the trap is then tuned so as to cut out the signals
completely, the retuning of the set to find another
station will usually upset the wave-trap adjustment suffi-
ciently to enable the local station to be heard again.
Thus the trap-may unjustly be condemned as useless.
The receiver, equipped for preference with telephones
rather than a loud speaker, should first be tuned to a
wavelength some fifty meires away from the local
station, which, in telephones at least; will still be audible
with any set to which a wave-trap is likely to be
applied. The trap is then tuned, with micrometer
accuracy, to eliminate completely the residuc of these
signals. Adjusted in this way it will be found that the
local ‘station does not obtrude until the receiver is
tuned almost exactly to it, and the wave:trap will prob-
ably be voted a huge success. A L M S
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Events of the Week. /// : NT , In_ Brief’ Review

OLD ‘SPARKS' UNITE.

Ex-members of the Signals and Wire-
less Section of the Royal Naval Volun-
teer Reserve have decided to form a per-
manent association.

0000
RADIO AT  PARIS FAIR.

Wireless will occupy a prominent
section of the Koire de Paris, which
opens on May 17th. Nine saloons will
be devoted to electrical devices and
radio sets, while a special music pavilion
will be set apart for radio-gramoplhone
demonstrations.

0000

DEATH OF AMERICAN ANNOUNCER.

The death is reported of William S.
Lynch, one of the best known’ an-
nouncers of the American National
Broadcasting Company. Mr. Lynch, who
was only twenty-three, bégan his career
at the microphone at the age of seven-

teen.
0000

CRYSTAL USERS' PARADISE.

‘“A land fit for crystal users’’ is the
slogan of the . Polish  broadcasting
authorities, who are determined that no
spot in Poland shall be outside the
crystal service area of ‘a broadcasting
station. New stations are to be erected
at Gydnia, near Danzig, and Lemberg.

Another reported project is the con-
struction of a super-transmitter at
Warsaw with a crystal range of 250
miles !

0000
PUTTING « PEP* INTO INDIAN
BROADCASTING.

Indian wireless circles are now eagerly
awaiting the names of the members con-
stituting the Advisory Committee which
the Government proposes to set up to
control the destinies of Indian broadcast-
ing. Pending the appointments the ser-
vice is ‘being continued on the same
lines as before, but it is expected that
some startling innovation in the near
future will give the service a much-
needed impetus towards general popu-
lavity.

51C5
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NO WAITING.

“Seven seconds by the customer’s
watch!  That's how fast programmes
come in when —— Tubes are used,”’
runs the advertisement of a New Jersey
manufacturer of “quick-acting * wvalves.

0000

THE BOOT ON THE OTHER FOOT.

French  Government subsidies  to
broadcasting  concerns during 1929
amounted to £700, a sum which a
Paris journal regards as indescribably
ridiculous.”” Are French listeners aware
that British broadcasting subsidises the
State?

0000
CHURCH CHIMES BY LOUD
SPEAKER.

A moving-coil loud speaker in the
church tower is to be the next novelty
in Tintagel, Cornwall. The bells of
Tintagel have not rung for thirty years,
the cost of rehanging having ~ proved
prohibitive, but the difficulty is now to
be overcome by reproducing church bell
gramophone records by means of ‘a pick-
up. Tintagel Church already possesses
a radio-gramophone.

0000
RESEARCH SCHOLARSHIPS IN
TECHNOLOGY.

The Manchester Municipal College of
Technology offer a limited number of
research scholarships in technology, not
exceeding £100, tenable during the
session 1930-31 at the college. Among
the snbjects which may be undertaken
are ‘mechanical and electrical engineer-
ing.

Full particulars are obtainable on
written application to the Registrar of
the College,

TRANSPORTABLE WIRELESS. One of the new Crossley six-wheel tenders built for

the Canadian Government wireless services.

The lockers are specially designed for

carrying spare valves and other fragile apparatus, bgsides a transmitter and receiver.

FRENCH TRANSMITTERS IN
CONFERENCE.

The Congress of the Réseau des
Emetteurs Frangais is to be held in
Paris from May 30th to June 1st. The
secretary is M. Larcher, Boite Postale
II, Boulogne-Billancourt (Seine).

0000

COPYRIGHT IN BROADCAST NEWS.

Broadcast news is not copyright in
Germany, according to an  important
decision of the Leipzig Supreme Court.
The ruling was given after an appeal
from the Lower Court by the German
broadcasting - authorities, who claimed
that a newspaper proprietor . had in-
fringed their copyright in reprinting the
broadcast account of the Graf Zeppelin’s
landing at New Jersey.

0000
AN OLD 'FRIEND ?

Recently the Italian Press credited a
lady research worker with the invention
of a valve in which a broken filament
could be replaced without difficulty. The
inventor is now stated to be an Italian
engineer, presumably of the male sex.
His *“special lamp ’* allows the filament
to he changed as ‘‘easily as a broken
boot lace.”

We. seem to know this worker. Did
he not invent a matchbox wireless re-
ceiver in 1910 and a pocket trausmitter
in 19057

0000

A TALE OF A MICROPHONE.

A strange story comes from- Hobel-
schwert, Silesia. Certain pupils in the
high school there, being desirous to over-
hear the deliberations of their teachers
concerning the Easter examinations, in-
stalled a microphone in a disused stove
in the teachers’ .conference room, with a
wire taken through the chimney to an
amplifier. By an unfortunate coinci-
dence the central heating system' went
wrong at the critical moment and the
stove was set going, with ;disastrous
results. The microphone was discovered
and the students were expelled.

0000

TELEPHONING ‘“DOWN UNDER.”

The telephone service to Australia
which was opened by the Prime Minis-
ter on Wednesday last is available at the
following hours (B.S.T.): 7 am. to
10.30 a.m. and 4.30 p.m. to 10 p.m. on
Monday to Friday, and 7 a.m. to 10.30
a.m, on Saturday. The charge for a call
from any place in Great Britain to Mel-
bourne or Sydney is: £2 per minute,
with a minimum of £6 for three
minutes, and calls can be looked at any
time. Subscribers ask their local opera-
tor for ‘* Australian Service.”

It- is expected that the service will
shortly be available fo other parts of

Australia.
0000

THE EFFECTS OF OSCILLATION.
A ‘certain amount of sympathy seems
due to Joseph Dawes, of Ardwick-le-

Street, who was charged at the Don-

caster Police Court with damaging the
B 16
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wireless aerial of his meighbour. Dawes
admitted having chopped down the
aerial “pole next door after his neigh-
bour had persistently oscillated for two
hours. The case was dismissed on con-
dition that the defendant paid 9s. coss
and made good the damage.
o0 oo

THE PIRATE WITH A PORTABLE.

The owner of a portable set has been
fined at Bristol for not possessing a wire-
less licence. It is stated that he is Bris-
tol's first ‘‘ portable pirate.”
* Addressing the magistrates, Mr. T.
Palmer, supervisor of the Bristol Post
Office, said : *“ You will appreciate that it
is more difficult to discover these illicib
stations, as.there is no outside evidence
siich as an aerial; but the Post Office is
perfecting its methods of detection, and
these ave pretty effective.”

0000

LOUD SPEAKERS AND *“THE OPEN
WINDOW SEASON.”

Stringent rules against the objection-
able use of lond spealers have been
passed by the New York Board of
Health, writes a correspondent. A new
section in the Safnitary Code reads as
follows :— : ,

‘“No person owning, occupying, or
having charge of any building or pre-

Transactions of the Edinburgh Society. -

Few wireless organisations can com_pete_wyth
the Edinburgh and District Badio Society iu its
method of preserving a record of quarterly
activities. The lectures given during the pre-
ceding half-session are regularly reprinted in
the Edinburgh Journal, embracing the trans-
actions of various scientific organisations holding
their meetings at the Societies’ Ilouse, 16, Royal
Terrace. The radio society’s transactions appear
in Section IIY of the Journal, the current issue
including lectures by Messrs. H. F. Ferguson,
S. D TForrester, Pi.D.,, AIC., Wm. D. Oli-
phant, B.Sc.,, and G. N. Fordyce.

o000
Television Described.

For au address given recently to the South
Croydou and District Radio Society, Mr. F. 1. T.
Clark chose as the title ‘‘I Saw.” The talk re-
lated to experiments in television reception,
and the speaker was able to show members the
apparatus with which he had carried out tests.
Unfortunately a demonstration was not possible
in the absence of & transmission from Brook-
mans Park.

Hou. Secretary, Mr. E. L. Cumbers, 14, Camp-
den Road, South Croydon.

0000
A D.C. Majns Set.

The desigu of a D.C. all-mains receiver was the
subject of a talk given by Mr. N. B. Simmonds
at a recent meeting of Slade Radio (Bir-
mingham).

Differences in mains supply systems, smooth-
ing difficulties, and the question of Alament
supply were dealt with, after which details of
the ecircuit were given. A demonstration fol-
Jowed, and it was found that quite ample
volurne was available although only detector and
pentode were used. A point of interest was
that although the set was specially designed
for D.C. mains the supply was taken from A.C.
This required a special rectifier and smoothing
device, which, however, worked quite satis-
factorily.

Anyone interested may obtain particulars of
the Society from the Hon. Secretary, 110, Hil-
jaries Road, Gravelly Hill, Birmingham.

0000
Good Results with Three Valves.

‘“ A Modern A.C. Réceiver '’ was the subject
of a lecture-demonstration by Mr. T. R. Tagent
at the last meeting of the North Middlesex
Radio Society.

The demoustration was very successful, and
proved that a three-valve receiver, properly de-
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mises or any part thereof in the city
of New York shall cause, suffer, or
allow any loud, excessive or unusual
noise in the operation or use of any
radio, phonograph, or other mechanical
or electrical sound-making or reproduc-
ing device, instrument, or machine,
which loud, excessive or unusual noise
shall disturb the comfort, quiet, or re-
pose of persons therein or in the
vicinity.”

Commenting on this regulation, a
Board of Health official declared that it
will give relief to thousands of city
dwellers, coming into effect as it does
shortly before the open-window season.
More than 13 per cent. of the complaints
received by the Noise Abatement Com-
mission have been against loud speakers
in shops and houses.

0000
ELECTRICITY SUPPLY AND BATTERY
ELIMINATORS.

Readers in districts in which the
electricity supply is of recent origin will
be interested in a statement made to
The Wireless World by a representa-
tive of .the Electricity Commissioners,
apropos the use of battery eliminators.

By the terms of their agreement with
the Electricity Commissioners, old-estab-
lished supply companies are bound to

NEWS FROM
THE CLUBS.

signed and carefully constructed, is capable of
giving extraordinarily good results,

Mr. Tagent’s set i3 entirely self-contained, in-
chiding an eliminator making use of full-wave
valve rectification. Two volume controls are
incorporated in the set, one predetector and one
consisting of a variable resistance across the
primary of the L.F. transformer. The tuning
circuits were fully- described, showing low
selectivity of a high order could be obtained
without the sacrifice of * side bands.”’

At the end of the meeting the Secretary an-
nounced that arrangements had been made for

FORTHCOMING EVENTS.

WEDNESDAY, MAY ith.
Institution of Electrical Engineers (Wireless
Section), At 6 p.m. At the Institution.
Savoy Place, W.C.2, The following paper
will be read and discussed: “ A Wireless
Broadcasting Transmitting Station for
Dual Programme Service,” by Messrs.
P. P. Eckersley and N. Ashbridge, B.Sc.
North Middlesex Radio Society. At 8 p.m.
At St. Paul's Institute, N.21. Lecture:
‘“ Pick-ups and Amplifiers,” by Mr. F.
{odule. B.Sc. (of the Marconiphone Co.,

td.).

Maswell Hill and District ‘Radio Society.
At 8 p.m. At Tollington School, Tether-
down, N.10. Sale and exchange of mem-
bers' transmitting and receiving appara-

tus.
THURSDAY, MAY Sth.

Slade Redio (Birmingham). At the Paro-
chial Hall, Broomfield, -Erdington.
Lecture-demonstration: *° Four-valve
Tteceiver with Pick-up,” by Mr. R.
Heaton,

FRIDAY, MAY 3th.

Radio*Experimental Society of Manchester.
At 8, Water _ Street, Manclhester.

Lecture: ' Radio Maths,” by Mr. R. J.

K B.Sc. (Tech).
....... .‘»@MJIJ ( it o Py B e . ol o
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replace or alter customers’ existing
apparatus when the supply system or
voltage is changed, provided thut the
apparatus was installed prior to the
company’s notification of a change.

New companies, however, may be
exempt from these terms, as it is now
presumed that their customers are aware
of the possibility of a supply change
and will not, therefore, install any
apparatus which may have to be altered
without first obtaining the consent of the
supply company.

ccoo

RUSSIAN CONCERTS FROM PARIS.

The ‘Paris Radio-L.L, station is
broadcasting a special series of trans-
missions on Sunday afternoons at 4.30,
organised by the Russian General de
Gorlenko.

coCo
TRAIN WIRELESS IN CANADA.

* Train-lining *’ 1s the term applied by
the Canadian National Railways to a new
system of wiring which permits broadeast
reception to be enjoyed throughout an ex-
press train, using a single receiver.
Twelve new observation cars are beinyg
equipped ~with the system, and will
shortly take their places in the principal
express trains used on the trans-Con-
tinental routes.

members to visit a ‘“ talkic * installation in the
near future.

Hon. Secretary, Mr. E. H. Laister, * Wind-
flowers,” Church Hill, N.21.

0000
Getting Down to Essentials.

There aré many radio enthusiasts, who, though
keenly interested in their hobby, yet feel that
their technical knowledge of the fundamentals
of wireless is not quite as great as it might
be. It is with the object of assisting this sec-
tion of the radio public in the Muswell Hill
district that Mr. L. Hartley, B.Sc., A.I.C., has
prepared some interesting lectures on basic
subjects, the first of which, entitled '* Some of
the Elementary Principles of Electricity,” was
given at the meeting of the Muswell Hill and
District Radio Society, held on April 23rd.

Mr. Hartley first described the Electronic
Theory, and detailed some of the experiments
of the early scientists, following on with some
useful information about wave motion. Indue-
tance, capacity and other essentials of a radio
circuit next came under discussion, and the
effects of spark and continuous wave transmis-
sions on erystal and valve receivers were ex-
plained.

A highly interesting discussion followed, as
was to be expected, when the veriest foumda-
tions of radio were under investigation.

Hon. Secretary, Mr. C. J. Witt, 89, Coniston
Road, London, N.10.
A Varied Debate. St 1

A lively half-hour debate took place at a re.
cent meeting of the Bec Radio Society, many
members taking part.

The debate was led by Mr. Chas. H, Roddis,
ADMILE.E., who chose as the subject of dis-
cussion *‘ British and Foreign Radio Goods."”
An accouut of some radio experineces in France
soon involved the speaker in a discussion with
members on a variety of topies which included
the following: Valve fllaments; the filament
emission efficiency of 6-volt valves as compared
with 2-volt valves; valve prices; electric lamp
manufacture and prices at home and abroad;
valve progress since the .introduction of the
first dull emitters; British and foreign steel;
the effect of climatic conditions upon certain
articles nianufactured here and upon the Con-
tinent ; German motor car engjnes; pre-war mag-
netos; Swedish iron; import duties; the patent
lawy the- pentode valve and the hmmber trade
in, British Columbia!

Hon. Secretary, Mr. A. L. Odell, 171, Tran-
mere Road, S.W.18.
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A USEFUL REMINDER.

The radio art 1s sadly deficient in
easily remembered rules of thumb,
and the few ‘that exist are all too
apt “to fail if implicit reliance is
placed on them.

Although. lacking in strictly scien-
tific accuracy, the statement that
‘““wavelength” is directly propor-
tional to turns’’ is seldom likely to
be widely misleading, and, at least,
has the merit of simplicity.

This bald assertion may be elabor-
ated : if it is known that a receiver
circuit can be tuned to a certain

wavelength with the help of a coil -

having a given number of turns, the
winding necessary for receiving any

other wavelength-will have turns in

direct proportion. It is assumed that
coil diameter and other factors will
remain unchanged.

When dealing *with windings ol
conventional type, this rule is suffi-
ciently accurate to be useful as a
guide in choosing plug-in coils or
even when. winding inductances.

0000

MODIFYING A REACTION CIRCUIT.

Last week, in these notes, some
of the advantages of differential re-
action were touched upon, but no
mention was made of the almost
complete immunity from hand-
capacity effects that is conferred by
this particular system of control.

There is a simple explanation for
this state of affairs: 1t is usual so
to arrange the reaction coil with re-
lation to its grid winding that full
reaction is obtained without the
need for completely meshing the
moving vanes with the set of fixed
plates-that are connected to the re-
action winding,” and in consequience
there is always a considerable
capacity between the ‘‘live’’ rotor
and the earthed section of the stator.
The hand capacity of the operator
will invariably be of a much lower
value, and consequently its disturb-
ing effect will be negligible.

The ‘‘single-coil Reinartz’’ re-
generative detector circuit (Fig. 1

Simplified Aids N
to Better Reception.

(a)), in which a continuation of the
grid inductance acts as a- reaction
winding, still enjoys a measure of
popularity, as applied to sets both
with and without H.F. amplifica-
tion. The simplicity of “this ar-
rangement - is rather offset by the
fact that it is a particularly bad

l;{:‘ H.F.C.

1

1 A5

(00
\

) I N H.F.C.
e
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Fig. 1.—A ¢ single~-coil Reinartz " detector
circuit, showing how differential rcaction
control may be fitted.

offender in the mailter of hand-
capacity effects, as both sets of
control condenser vanesg are ‘‘live.’”’

Here the differential reaction
condenser—an innovation since
these circuits ere introduced—
comes to our help. One of these
components can in almost every case
be fitjed in place of the original

control without any difficulty by
following the connections given in
Fig. 1 (b). The existing lead from
the detector anode is joined to the
condenser rotor, and the reaction
coil to onc of the stators; the other
stator is earthed.

To avoid the possibility of having
to add turns to the reaction coil it
is well to choose a differential con-
denser with a capacity rather larger
than that of the -component which
it is to displace.

0000

REDUCING MINIMUM WAVE-
LENGTH.

It seems that a number of frame-
aerial sets cannot be properly tuned
to the wavelength of the National
station (261 metres). These receivers
were, presumably, designed in the
days when there were no im-
portant broadcasting stations operat-
ing below 300 metres.

If the frame aerial is of the simple
type there is little difficulty in bring-
ing down the lower wavelength limit
of reception by taking off one or
two turns. But in cases where a
centre-tapped frame, probably with
reaction on the ‘‘Hartley'’ prin-
ciple, is employed, the procedure is
not quite so straightforward. In this
case one’s aim should be to retain
symmetry about the centre-point
tapping, and so an equal number
of turns—or an equal fraction of a
turn—should be removed trom each
end of the winding.

A similar difficulty is sometimes
encountered when dealing with a
portable that is capable of reaching
this low wavelength when operating
with its built-in frame aerial, but is
unable to do so when an outside—
or even an inside—open aerial is
connected in an attempt to increase
signal strength when the set is work-
ing at about the limit of its' range.
As a rule the disturbing effect of
added aerial capacity can best be
offset by joining a small fixed con-
denser, of some 0.c001x mfd., or
even 0.00005 mid., between the
lead-in wire and the aerial terminal.

B 18
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Practical Hints and Tips.—

REACTION WITH ANODE-BEND

DETECTION.

For reasons that need not be dis-
cussed here, it is rather unusual to
make provision for reaction between
plate and grid circuits of the de-
tector when this valve functions on
the anode-bend principle.  Still,
there_are occasions where any aid
to sensitivity is to be welcomed, and
some advantage may be gained by
making this addition to the more
conventional designs,

Unfortunately, ‘due to the small
amount of power available in the
anode circuit of a valve of which the
grid. is heavily biased = negatively,
well-marked reaction effects are not
always obtainable. In such cases
detector bias should be set with an
eye to the requirements of regenera-
tion as well as to those of detection,
and a compromise should be effected
by making the grid slightly less
negative than is needed for best

rectification.
0000

REWINDING “EVERYMAN ”
TRANSFORMERS.

The Litz wire transformer-
secondary windings of ‘‘ Everyman
Four’’ receivers, and of other sets
of the same family, are not par-
ticularly cheap, and so there is a
natural reluctance to ‘“scrap’’ them
when rebuilding to a more modern
circuit specification with a screen-
grid high-frequency amplifying
valve. If sufficient space can be
allotted to these rather large coils
there is no need to do so; by strip-
ping off the neutralising coils and
rewinding the primaries they can be
made to suit the newer valves with-
out very much trouble.

Dealing with the medium-wave
couplings first, it may be recalled
that primary and neutralising sec-
tions are interwound on grooved
spacing strips. The original strips
will still serve, but instead of allow-
ing double spacing between primary
turns they must be wound in ad-
jacent grooves, thus making it
possible for twice the original num-
ber to be accommodated. No. 40
double-silk covered wire is suitable
for this purpose, and a total of
from twenty to thirty turns will be
needed, depending on valve charac-
teristics, completeness or ‘otherwise
of screening, and on the con-
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structor’s views as to the best com-
promise between selectivity and
amplification. = As always, one
cannot -do better than work on the

Fig. 2.—Sectional drawing showing con-
nections of an H.F. transformer converted
for operation with a screen—-grid H.F. valve.

principle of trial and error, starting
with a rather larger winding than it
is anticipated will be needed.

The long-wave couplings for
these receivers were made with
superimposed primary and neutralis-
ing coils over the earthed end of
the secondary. The balancing
winding, with its spacing strips, will
no longer be required, and the
primary must be replaced by a
single-layer unspaced winding with
roughly 100 turns. Again No. 40

Fig. 3. —Long-wave transformer, with
neutralising winding removed and pri-
mary rewound.

d.s.c. wire will be suitable, as its
diameter is such that the number of
turns mentioned will approximately
occupy the space available.

Conrections of the various ends of
the coils are given in Figs. 2 and 3,
which show cross-sections through
medium- and long-wave trans-
formers respectively. In these
diagrams P indicates plate ; B, high-
temsion positive feed; G, grid; F,
filament.

There is no basic difference be-
tween the input circuits appropriate
for neutralised triodes or for S.G.
valves, and so there is no real
reason why aerial-grid coils of the
““Bugryman Four” typeor its
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variants—should not be used as they

" stand in conjunction: with modified

H.F. transformers as described. But
it should be emphasised that all
these coils are of rather lower re-
sistance than those customarily
inserted in screen-grid valve cir-
cuits; in order to ensure stability
more than usual care must be paid
to screening and decoupling. Those
who are willing to take the neces-
sary measures will be rewarded by
amplification and selectivity well
above the ordinary standard, in
spite of the fact that their coils are
converted. If it is inconvenient to
observe these special precautions
there remains the alternative—less
attractive, but not without practical
value—of reducing primary turns

well below the optimum number.
0000

RELYING ON REACTION.

In choosing or designing a set for
operation by a totally unskilled
listener, one is often tempted to
simplify matters by making reaction
do the work that, by reason of dis-
tance from the desired transmittets,
could better be carried out by an
H.F. amplifier. But it is certain
that a set depending entirely on re-
action for its sensitivity will pre-
sent greater difficulties to this sort of
user than one with controls that are
susceptible to fairly accurate cali-
bration.

Every problem of this sort should
be considered on its own merits. In
““border line’’ cases, where a detec-
tor without any form of H.F. ampli-
fication (including regeneration) will
give audible, albeit insufficiently
strong, signals, it may be taken that
reaction will provide the necessary
extra intensity, and will be regarded
by the user merely as a volume con-
trol.© Consequently, a reacting de-
tector set should be satisfactory
enough in such circumstances.

At first sight, the same type of
receiver might also seem to meet the
case where a single transmission only
is expected, even though its signals
are so weak that full reaction is
necessary. Unfortunately, it cannot
be assumed that, once adjusted, the
dials will call for no further atten-
tion: under these conditions, a set
is extremely sensitive to quite small
fluctuations in supply voltages, etc.,
and needs frequent touches from a
moderately skilful hand.
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LABORATORY TESTS ON NEW APPARATUS.

A Review of Manufacturers’ Recent

SCREENING BOXES.

The demand for the rectangular type
of screening Lox used in the Foreign
Listener’s  Four receivers and. other
Wireless World sets has given rise to
increased production of this inexpensive
type of collapsible box. Both -the Peto
Scott Co., Ltd., 77, City Road, London,
E.C.1, and Messrs. Burne-Jomes and Co.,
Jitd., Magnum House, 296, Borough High
Street, London, S.E.1, are producing
boxes built to the dimensions required in
these receivers. In each case a wooden
base is supplied for holding the box in
position and carrying the components.
An attractive finish is given to the alo-
minium in the case of the Peto Scott
model by producing an engine-turned
effect, while in the Magnum type a good,
smooth finish, and one that will not
readily tarnish, is obtained by an
ulkali process.  These screening boxes,
which are priced at 6s., are substan.
tially built, measure 64inv x 64in. x 6in.,
and have many applications in home.
receiver construction.

Two noteworthy‘examples of small screen-

ing boxes in aluminium. The Peto Scott-

sample is polished and engine-turned,

while the ¢ Magnum ' version is dull with
a frostéd finish,

“PILOT QUICK ACTION  SWITCH.

This switch is intended for use in bat-
tery eliminators and mains-operated
sets, its function being to control the
mains supply. The action is of the quick-
break or *“snap ”’ type, a desirable fea-
tuve if arcing is to be prevented. It is
rated to. handle 3 amps. at 220 volts.

The body of the switch consists of a
neat bakelite moulding which completely
encloses the ‘‘live’* contacts. Two ter.
minal screws protrude from the back. A
single-hole fixing bush is provided which
is insulated from the *live” contacts
The sample examined was fitted tith a
round bakelite knob which is rotated
clockwise for the ‘“on™ position, and
anti-clockwise for the ““off.” A lever-
pattern switch of the same rating s
available for those preferring this type
of action.

“Pilot* quick-break mains switch with
knob control.

‘The component is of American origin
and is handled in this country by
Messrs. Thos. A. Rowley, Ltd., 59,
Skinner Lane, Dean Street, Birmingham.
The price is 2s. 6d

co00O0

“APTUS » CENTRE FOR LINEN
DIAPHRAGMS.

This useful accessory has been de-
veloped by Messrs. Moore and €o., 101,
103, Dale Street, Liverpool, to facili-
tate the construction of the double-cpne
type linen diaphragm and its attach.
ment to the driving mechanisn. The
principal featute of the device is the
provision of two celluloid washers which
can be softened by acetone, or special
‘“ dope *’ supplied by this firm, and fixed
to the apices of the two cones. These
should be fitted before the cones are
drawn together, as their function is to
reinforce the centres, and thus enable
them to be stretched taut without tear-
ing the material where the holes have
been made to accommodate the centre
fixing- device.

‘ Aptus ' triple~chuck linen diaphragm
r centre attachment.

A small chuck is, fitted either side of
the cone washers;. this grips an exten-
sion spindle, aud on one end of this rod
is another chuck for attachment to the
driving’ spindle -on the lond speaker unit.
The device costs 2s. 6d. only, and should
prove ge‘g;y/use‘ful to those interested in

Products.

the construction of the double-cone linen
diaphragms.
0000
RED DIAMOND WAVE-TRAP
- SWITCH,

Recently we received from the Jewel
Pen Co., Ltd., 21-22, Great Sutton Street,
London, E.C.1, a sample of their model
RD.36 switch. This is a single-pole
chatige-over pattern and is recommended
by the makers for use in the * Twin Re-
glonal Rejector ” described in our issue
of March 12th last, in place of the model
R.D.38 specified. It will be recalled that
this switch was a four-spring paitern and
that an external link was required con-
necting two of the leaves together. 1n
the R.D.36 the two metal contact rings
on the plunger are electrically connected
and brought out to a single terminal.
Thus by fitting this model the external
cross link is nmnecessary.

Red Diamond three-spring change-over

switch, type R.D.36, recommended for

use in the ¢ Twin Regional Rejector *
described recently in this journal.

Incidentally, a small saving in cost
ensues, since the R.D.36 is priced at
1s. 6d., whereas the R.D.38 cosis s.

0000

TRADE NOTES.

‘“ Microin »* Fuses.

The Telegraph Condenser Co., Ltd.,
Wales Farm Road, North Acton. Lon-
don, W.3, annougce that they have
acquired the distributing rights _for
*“ Microfu ”* fuses. These are cartridge-
type fuses obtainable in various sizes to
“blow ” at any current hetween 10 and
1,000 milliamps.

0000
Change of Address.

The Jelectro Laboratories, 179, Edg-
ware Road, London, W.2, announce {hat
they have acquired more commodious
premises at 72, Bartholomew Close,
London, E.C.1. The telephone number
is National 0606. A service station for
Jelectro filling and charging has been
established at the new address.

[eNeRel]
Branch Establishment.

We arve informed that Messrs. Claude
Lyons, Ltd., 76, 01d Hall Street, Liver-
pool, have opened a branch office and
showrooms at 40, Buckingham Gate,
Westminster, London, S.W.1. The tele-
phone number is Victoria 7595

B 20
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By Our Special Correspondent.

When Engineers Pay Visits.—Scottish Broadcasting Gaps.—Fewer Oscillators.

Brave Engineers,

Even a B.B.C. engineer has his human
moments, and some of ‘the letters from
listeners on the subject of Brookmans
Park really are aggravating. It is true
that this particular correspondence is
diminishing in volume, but there have
been several letters of late which have
driven the engineers to pay visits to the
distressed homes. Sadly enough, they
receive more kicks than ha'pence.

0000

Novices and “ Experts.”

The principal discovery they have
made is that the utter novice is easier
to handle than the man who knows the
difference between an amp. and a volt:
The old adage, ‘* A little learning, etc.,”

holds good in wireless - as in other
matters.
0000
Criticising the Scheme.
But novice and ‘‘expert’ alike are

careful to tell the visiting engineer what
they think of the Regional Scheme. A
few damn it with faint praise, but
many consider it an imposition, a device
to confuse the listener and involve him
in additional expense.

1t is the exception to find a listener
who looks at the scheme from any view-
point but his own.

[N eNeNe]

Difficuities in Scotland.

My sympathies go out to the Scottish
retailers who arve complaining of an in-
sufficiency of daytime broadcasting.
Five years ago, I believe, it was possible
to sell a set if it looked pretty without
having too many knobs, but nowadays
the prospective purchaser requires a
demonstration. Yet on three days a
week the Scottish stations are silent
from 11 a.m. to 2.40 p.m.

What sort of economy is this that pre-
vents the retailer from wooing new
licence-holders during their houns of
mid-day leisure?

0000
A B.B.C. Rstort.

An official at Savoy Hill reminded me
that Daventry-National is always avail-
able -during these periods. Is this likely
to satisfy the Scottish salesman? It is
almost like suggesting to a London re-
tailer that he should demonstrate his sets
on Radio Paris.

0000
Sticking to the Right Wavelength.

By the way, Daventry-National, Lon-
don Regional, Glasgow and Leeds have
earned the distinction of being among

B 21

the ten best Furopean stations, judged
by their ability to maintain their
allotted frequency. During a recent test
month these stations were never off the

track by more than 0.3 kilocycle. Lon-
don National came in the 04 ke
category.

0000
Ichabod.

. Amateurs have lost the chance to pur-
chase the old 2LO masts in Oxford
Street, which have now been bought by
a crane contractor for less romautic
purposes than wireless. ‘I'hey are about

to be dismantled.
cooo

Wanted : an Explanation.

Just as a pnewmatic drill startles one
when it stops, so Savoy IHill is startled
by a sudden decline in oscillation. This
seems to be out of all proportion to the
slight seasonal drop that might be ex-
pected just now.

The suggestion that the mnational con-

FIRE! An episode during Berlin’s ¢ Fire
Brigade Week '’ (April 27th-May 4th), a
feature of which was a broadcast running
commentary on fire-fishting methods.
The microphone is seen before a street

[ 'Y alarm box,

.those first few awkward

science has suddenly awakened is ruled
out by the fact that pirates are as
numerous as ever.

GQOoO
‘Overcoming * Mike Fright.”

Bright ideas in broadcusting technigque
are not so frequent that the B.B.C. can
afford to neglect Philip Ridgway's brain-
wave which will be put into effect when
his next vaudeville programme goes on
the ether on May 17th. Mr. Ridgway's
idea is to overcome ““mike fright”
among his performers by starting off

with- a chorus and dance five minutes
before the microphone is put into
circuit.

cooo0

Those Awkward Minutes.

In this way it is hoped to tide over
minutes when
studio *“ nerves ” are most likely to upset
the performer, whether a novice or an
old hand.

Dare 1 suggest that some of our ner-
vous talkers would be pub at ease by a

preliminary song and dance?
0000

Broadcasting the Test Matches.

Probably even the keenest cricket
enthusiast would soon tire of a running
commentary on the Test Matches,
cricket being one of the few games whick
do not lend themselves to this form of
treatment, however spivited the com-
mentator. The B.B.C. will adopt the
wiser course of broadcasting an eye-
witness account at the conclusion of
each day’s play.

These descriptions will be given from
the ground between 6.30 and 6.40 p.m.,
the speakers  being distinguisherl
cricketers.

o000
Archhishop at the Microphone.

Archbishop Lord Davidson’s address
will be broadcast from the service at
Southwark Cathedral on May 25th.

2000
‘“Safety First.”

Speeches by Lord Brentford and the
Lord Mayor of Liverpool will be relayed
from the National Safety First Week
banquet at Liverpool on May 20th to the
National transmitters.

0000
A Broadcast Serial.

A serial story in four instulments is.
to be broadcast by the author, Wr.
Edward Albert, from the Secotlish
stations, starting on May 24th and con-
tinuing on the succeeding Saturday
evenings. .Mv. Albert's story is called
¢ The American Soldier.”
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% SINPLIFIE

By S. O. PEARSON,
B.Sc.,, AM.LE.E.

Part XXIX.-—=Inertia Effects and Time Lag in Tuned Circuits,

(Continued from page 464 of previous issue.)

AVING given a general outline of the principles of
amplitude modulation as used in radio telephony,
it is now necessary to cdnsider in closer detail the

behaviour of tuned circuits in respect to modulated
oscillations. The subject is one which has undergone a
considerable amount of controversial discussion quite
recently, and in this and succeeding parts an attempt
will be made to explain the generally accepted theories
as simply as the necessary elimination of mathematical
treatment will allow.

The theory of an ordinary tuned circuit has been fully
dealt with in previous sections as far as unmodulated
waves are concerned. The resonant frequency of a cir-
cuit containing inductance and capacity is defined as
that frequency for which the inductive and condensive
reactances are numerically equal and cancel each other
out as far as the curfent round the closed circuit is con-
cerned. In a series circuit tuned to resonance, the cur-
rent, once 1t has reached a constant amplitude, is given
by dividing the voltage injected into the circuit by the
effective series resistance. But in dealing with modu-
lated waves the constancy of amplitude of the high-
frequency oscillations no longer exists, and for this
reason it will be much more helpful to consider the
action of a tuned circuit from a totally

frequency equal to the natural frequency of swing of
the pendulum. For instance, 1f the bob is lightly touched
on one side with a feather once every two seconds the
pendulum will gradually acquire a swing, two seconds
being the naturai period. A definite amplitude of
swing represents a definite amount of stored energy in
the oscillating system, and, thérefore, when the energy
is given in very small pulses during the starting period
the accumulation of energy and the increase of ampli-
tude will necessarily be gradual—it is a fundamental
law that a given quantity of energy can neither be
accumulated nor dissipated instantaneously.

On the other hand, if the small impulses are applied
at some other frequency, or at irregular intervals, the
pendulum will not acquire a swing—only very slight

and irregular movements will occur.

The principles illustrated here with regard to the pen-
dulum all apply equally well to the tuned electrical
circuit. The building up of oscillations in such a cir-
cuit involves the accumulation of a store of energy
which oscillates backwards and forwards between the
magnetic field of the coil and the electrostatic field of
the condenser, as explained on page 43 of January 8th
issue. Thus, when an alternating voltage of constant

amplitude at the resonant frequency is

different point of view.

Every resonating system, that is to say,
every system which has a natural fre- =
quency of free vibration, mechanical or
electrical, may be looked upon as a com-
bination which has the property of col-
lecting energy and storing it in an oscil-
-lating form to a maximum extent when

suddenly injected into a closed tuned cir-
cuit, the resulting current oscillations will
R not immediately acquire the normal steady
amplitude, but will build up gradually
in a similar manner to that in which the
oscillations of the pendulum build up.
For instance, suppose that the closed
tuned circuit LC of Fig. 1 is tuned to

small impulses are applied at one parti-
cular frequency.

As an illustration of this principle, lét
us consider, prior to dealing with the
tuned electrical circnit, a simple mechanical system
which has a natural frequency of vibration. An ordin-
ary seconds pendulum will serve the purpgse admirably.
Suppose that a pendulum with a heavy bob takes
exactly one second to swing in each direction when set
in motion, so that one complete or double swing occurs
every two seconds. Now if this pendulum is brought
to rest it is common knowledge that it can be set in
motion again by applying to it a succession of very
small impulses, provided these impulses, gecur at a

Fig. 1.—Circuit for iliustra-

ting the presence of a time

lag in a tuned circuit as ex-
plained in the text.

the frequency of an alternator A which

loosely coupled to the tuned circuit, by
means of the switch S. Suppose further,
that when the switch S in the alternator circuit is closed
the R.M.S. value of the voltage induced into the coil
L is E volts. After the switch has been closed for a
considerable time the oscillating current in the tuned
circuit will have a steady value of I:l% amperes,
where R is the effective resistance, and there is a definite
amount of oscillating energy in the circuit, its value
being 3L1,* joules, where I, is the amplitude of the
current.

B 22

can be connected to a second coil L,.
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Wireless Theory Simplified.—
The Growth of Oscillations.

Now, at the.instant the switch is first closed there is
no energy in the circuit, and, as explained before, it
takes time to-accumulate energy. So the current oscil-
lations in the tuned circuit will start building up from
zero, immediately the switch is closed, at’ a rate ‘de-
pending on the rate at which energy is given to the
circuit, i.e., on the power supplied. The rate at which
the amplitude of the oscillations begins to grow is
directly proportional to the voltage applied to the cir-
cuit, but the circuit possesses resistance, and, there-
fore, as the oscillating current builds up, heat. losses
will occur to an increasing extent proportional to the
square of the.current. This means that as time elapses
an increasing proportion of the power being given to
the circuit will be lost in" the resistance and, conse-
quently, the rate of growth of the oscillations, which
was greatest at the start, begins to fall off to a slower
rate, until eventually there will come a time when the
average value of the resistance losses becomes equal
to the average power being given to the circuit, and
the amplitude will cease to rise any farther, the normal
steady condition having been
been reached.

& geeuep B The principle involved
A —. | can be illustrated in a crude
| Tmme| way by imagining that we

CURRENT: : have a tall empty tank with

a comparatively small pipe
ﬁnﬂmuumuuu- LL”LH-E s outlet at the_ bottom. It
U., water is run into the tank
g from the top. at a sufficiently
great rate, the level of the
water in the tank will be-
gin to rise, in spite of the
outlet at the bottom. But
as the level rises the pres-
sure at the outlet increases
in direct proportion, so that
the rate of escape also increases. Hence, as time
elapses, the rate of rise will decrease, until eventually the
quantity of water escaping becomes equal to that being
supplied, and the level of the water in the tank ceases
to rise any farther.

o
- ———-»r————

Fig. 2.—When an alternating
voltage is suddenly applied
to a tuned circuit the result-
ing current oscillations take
time to build up and tend to
persist when the voltage is
removed again.

Decay of Oscillations.

After the switch S of Fig. 1 has been closed for some
time and the oscillations in the tuned circuit have
reached a steady value, there is a definite amount of
oscillating energy in the circuit, and, therefore, if the
switch S 1S now opened again so that the applied
E.M.F. is suddenly cut off, the oscillations in the tuned
circuit will not cease instantaneously’; the stored energy
of the circuit has to be dissipated as héat in the resist-
ance and the rate at which this occurs’is proportional to
the square of the current. Thus when the supply volt-
age is switched off the oscillations in the circuit decay
at a rate depending on the rate at which the energy
15 converted into heat, and this is proportional to the
resistance of the circuit. Thus the lower the effective
resistance of the circuit the longer will the oscillations
tend to persist after the voltage has been cuf pff.
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Fhe manner in which the oscillations build up when a
constant voltage at the resonant frequency :is suddenly
applied, and in which they decay again when this
voltage is switched off, is indicated by the curves ot
Fig. 2. The upper curve (a) shows the relation between
the voltage induced into the tuned circuit and the time,
and the lower curve (b) gives the resulting current in
the tuned circuit during the same period. The switch
is-closed at the instant represented by the line AA/, and
opened at BB/.

Law of Growth and Decay.

. The amplitude of the oscillations builds up and decays
according to a very simple law. For instance, when the
oscillations are dying out after the supply has been cut
off, the ratio of the maximum values of any two ‘con-
secutive half-waves is the same. Thus, in Fig. 3, which
represents the last portion of Fig. 2 (b) drawn to a

larger scale, the ratio — O
CD’ EF’ GO’

That is to say, the height of each half-wave is the same
fraction or percentage of that ¢f its immediate prede-
cessor, and therefore the dotted curve drawn through
the maximum points of the dying oscillation is one
which is diminishing at a rate which is at every instant
proportional to its height above the zero line. A curve
obeying this simple law is called a logarithmic curve—
it is the same contour that is used for loud speaker horns.
The same law applies to the building up of the oscilla-
tion, but in this case the contour curves are reversed.
The logarithm of the ratio of the amplitude of any
half-wave to that of the next one following in the same
direction for a decdying oscillation is called the decre-
ment of the circuit, and its numerical value is given by

R g C
SfETI—‘, or 8—17R\/i e | | 3 .o (1)

where R 1is the resistance of the circuit, f is the fre-
quency, L the inductance in henrys, and C the capa-
city in farads. It is the reciprocal of this number which
determines how many cycles will have to pass before
the amplitude of the oscilla-
tion falls to a definite frac-
tion of its initial value, and
it is the value of this reci-
procal which determines
the selectivity of the circuit.
In Jan. 1st issue it was
shown that the selectivity of
a circuit is proportional

L \/ L :
RNTE The same expres-

sion for § can be derived
from the ordinary resonance
curve of the circuit.

etc., are all equal.

Fig. 3.—Curve illustrating

the law of decay of an oscil-

lation. - The dotted contour
curves are logarithmic.

Time Lag in Tuned Circuits.

The main information gleaned up to the present is
that a tuned circuit possesses the property ot resisting
the establishment of oscillations in it, and that once the
oscillations are produced they tend to persist after the
source of energy has been cut off. The effect is equiva-
lent to that of inertia in mechanics—a heavy body
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resists the taking up of motion, but once it is set in
motion it tends to continue moving even after the driv-
ing force has ceased, and a resisting force is necessary to
bring it to rest again. :

Not only is there a time lag in building up oscillations
from zero in a tuned circuit and in reducing them to
zero again, but, for the same reasons given above, a
time lag will always be involved whenever an attempt
i1s made to change the amplitude suddenly from one

Fig. 4.—A tuned circuit has the property of resisting any change
in amplitude of oscillations in it on account of the change of energy
involved. Curve (a) applied voltage. Curve (b) resulting ‘current.

value to another. Suppose, for instance, that a steady
voltage at the resonant frequency has been applied to
a tuned circuit for a sufficient length of time to allow
the current to reach a constant amplitude, and then
that this voltage is suddenly doubled for a while, then
returned to its original value, doubled again, and so
on as shown by the upper curve of Fig. 4. The current
in the tuned circuit would then vary in the manner indi-
cated by the lower curve, and would not accurately
follow the variations of the applied voltage, because
every change in amplitude brings a corresponding
change in the stored energy in the circuit, and time is
required to bring about this change. Reverting to the
analogy of the pendulum, if a spring-wound clock is
nearly run down and the swing of the pendulum is thus
below the normal amplitude, the amplitude will not

Carrington Manufacturing Co., Ltd.,
Camco Works, Sanderstead Road, South
Croydon.—TIllustrated folder of . Canico
Cabinets, with loud speaker compartment
for Philips 3: and 4-valve.receivers.
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build up to the full value again immediately the clock
is wound up; but will take a considerable time.

Partial Loss of High Notes.

The rounding off of the contours of the current curve
in Fig. 4 depends on the decrement of the circuit—the
lower the decrement the more pronounced is the time
lag, that is to say, the lower the resistance of the tuned
circuit and the higher the ratio of inductance to capa-
city the more loth will be the current oscillations to
follow the variations of applied voltage.

It will be clear also that if the amplitude of the applied
voltage is increased and decreased at a very rapid rate,
the current oscillations will have less time in which to
change; and so, as the frequency of modulation is in-
creased (for this method of varying the amplitude of
the applied voltage is really a special form of modula-
tion) the corresponding variations of current amplitude
will decrease. The tuned circuit thus has the effect of
attenuating or partly damping out the modulation.

The same arguments apply to the case in which the
high-frequency voltage induced into the tuned circuit
is modulated harmonically, i.e., in such a manner that
the amplitude varies according to a simple sine law as
explained in the previous instalment. It follows then
that the higher the acoustic frequency of modulation,
the greater will be the attenuation, and so in a sharply
tuned circuit there is an inevitable loss of high notes.

The extent to which the audio-frequency component
of the oscillations is weakened can be calculated for
various frequencies over the audible range, but this is
not at all simple if the calculations are based on the
““ persistency ** or time-lag effects exhibited by a tuned
circuit. Fortunately, however, there is very simple
means of dealing with the problem from another point
of view, namely, by the resolution of a modulated wave
into a series of pure sine waves of high frequency, each
having constant amplitude and frequency, whose sum
gives the modulated wave in question—in other words,
the phenomenon of sidebands.

(To be continued.)

logue of new and used Government dis-
posal apparatus.

Catalogues Received. 0000

Lissen, Ltd., Lissenium Works., Worple
Road. Isleworth, Middlesex.—Descriptive

o000 Messrs. J. J. Eastick & Sons, * Eelex folder of the * TLissenola ' two-valve

- , llouse,” 118, Bunhill Row, London,
Igranic Electric Co., Ltd., 149, Queen E.C.}.—Tllustrated folder dealing twith 0000

““Eelex ”* terminal and connectors, also-

general catalogue for 1930.
0000

Victoria Street, London, E.C.—Descrip-
tive folder dealing with the Igranic-Pacent
single-phase  induction type electric
gramophone motor.

transportable set.

Maestrophone Radio Gramophone and
Wireless Co., Grammar School Lane
Works, Halesowen, near Birmingham.

2 Regent Radio Supply Co., 21, Bart- Tllustrated brochure of the ‘¢ Maestro-

TLoewe Radio Co., Ltd., 4, Fountayne
Road, Tottenham, ILondon, N.15.—Illus-
trated leaflet descriliing the Loewe moving
coil loud speaker and associated equip-

ment.
0000

Columbia Graphophone Co., Ltd., 92,
Clerkenwell Road, London, E.C.1.—Tllus-
trated folders describing the Columbia
range of portable and table model Dbat-
tery- and mains-operated sets, also console
cabiret tvpe radio gramophones.

lett’s Buildings, Holborn Cirens, ILondon,
E.C.4.—Descriptive folder of Regentone
combined H.T. eliminator and TI.T.
trickle charger.
~ co0oo0

The Electro-Dynamic Construction Co.,
Ltd., 733b, Old Kent Road, London,
S.E.15.—Price list and specification of
D.C. to A.C. rotary transformers for
operating A.C. sets from D.C. mains.

Q00O

Electradix Radios, 218, Upper Thames

Streef,‘gondon, E.C.4.—72-page cata-

phone * radio gramophone all-electric and
battery-operated models.
0000
Messrs.  Ward & (oldstone, Ttd.,
Frederick Road (Pendleton), Manchester.
Descriptive leaflet of *‘ Goltone’ * No-
Mast Plate Aerial.”
co00O0
The Decca  Gramophone Co., Ltd., 1
aud 3, Brixton Road, London, S.W.9.—
Tllustrated catalogue of ‘“ Decea ” port-
able sets, .all-electric radio gramophones,
and electric gramophones.
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NCOME TAX, we are told, is much lower in
:]:[ Germany than here. Possibly that is the reason for
a certain buoyant lightheartedness, or shall we say
optimism, which may be found in some of their wireless
periodicals. Such optimism is evidenced, for instance,
in an article by Herr Rhein in the popular weekly Die
Sendung, of 28th March last, under the title: —

¢ TELEVISION DETECTOR.—A Televisor Without
Valves or Moving Parts,”’

The start-off is worthy of the title. ‘“So the rumour
which for weeks has been circulating in technical circles
has come true—the television detector is here!’”’ 1In
picturesque language the writer describes the recent
boom in cathode-ray tubes for television purposes, and
the accompanying slump in the older apparatus: “‘In
the laboratories the Nipkow disc and mirror wheel stand
motionless ; the journalist’s
epigram, ‘ The Nipkow disc
has a great . . . past!’ has
sped in all directions. . . .”
And then, just as you are
beginning to expect a mere
panegyric of electron beams
as a mechanism for tele-
vision, comes the surprise.
We have come to the conclusion that the best thing to
do is to give it in the author’s own words, translated,
only abbreviating in places, and taking care to omit
nothing important in so doing. Here goes, then : —

‘““And then, plumb in the middle of the mad race
for success, comes the announcement that Prof.
Fiesemopp, of the Technical College at Karlsruhe, has
invented a detector for television. ‘During some electro-
chemical researches he noticed that a quartz plate,
ground thin and coated with silver-chloride gelatine
and connected as in Fig, 1 to the D.C. town supply
showed variations of brightness, in spots or streaks,
when a red-flamed Bunsen burner was placed beneath
it. . . . Further investigation showed that the ‘shadows’
were still more marked if the quartz was heated less
highly—in fact, only to 65 degrees—and was strongly
illuminated. An Osram ‘Nitra Opal’ lamp was found
specially satisfactory, as it gave Dboth the, pecessary

B 25

Fig. 1.

493

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

THE CRYSTAL RECEIVER
for TELEVISION —IS HERE?!

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

A Recent Development from
Germany.

light and heat. The latter could be accurately adjusted
by putting the lamp in a metal box with adjustable
slots above and below (Fig.2). The wealth of contrast
decreases very markedly for a slight over- or under-
heating—even 3 degrees. . . . It was found that the
shadows were produced by the ripple on the town D.C.
supply. [It had already been noticed, during a strike,
that D.C. from accumulators produced no shadows at
all.] When alternating current was applied weak but
clear darkenings appeared, which increased—on raising
the voltage—to such an extent that the plate appeared
entirely black.”

‘* These experiments remained for a time unde\ eloped,
since there seemed to be no possible
practical use for the Fiesemépp
phenomcnon.
The professor’s
assistant, Dr. E.
Dotsch, was the
first to carry
things farther.
He connected the
plate in the place
of the detector in
a simple receiv-
ing circuit (Fig.
3). On connect-
ing the apparatus
to a high aerial, and tuning in to the local station,
strong shadow effects became visible which were in
thythmic connection with the music given out by a
separate receiver close by. Thus it was shown that the
quartz plate was receptive to high- frequency oscillations
and could convert them into strong light impressions.”’

“In general, a technical process may be made to
produce a reversed effect (e.g., motor-dynamo). With
this in mind, Dr. Doétsch inserted
a lantern slide between the quartz
plate and the lamp, and con-
nected the quartz plate to a small
transmitter in such a way that the
% - waves of this transmitter could be

modulated, as by the alternating

current from a microphone. The

experiment was successful ; in a
”J receiver in the same room, the
2 lantern-slide  picture appeared
Fig. 3.—«L is the lamp -clear and distinct.”’

1di th and - o !
SRS LA “Dr. Dotsch called his col-

/Fig. 2.—¢ Simple experimental arrange—
‘ment of the Fiesemopp Televisor.”
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The Crystal Receiver for Television-—is Here? ! —

leagues to see the success of his endeavours. They
thought it was a leg-pull, and demanded that the picture
should be changed.. While Dr. Détsch was in the act
of removing the first lantern slide yet another sensational
thing happened : the whole process of removal was seen
clearly in the receiver. Thus was the transmission of
moving pictures discovered.”’

* * *

Now comes rather a sudden jump to calm, quiet
details. ‘*The size of the picture in the receiver is
dependent on the high-frequency voltage available.
Either a high aerial, or a corresponding degree of ampli-
fication, is needed unless one is.content with very small

MAY 7th, 1930.

(4 x 5 cm.) pictures. [Personally, we should be content
with these, just as a start-off.] By using an ordinarily
high aerial the.size of the picture can be extended to
25x 32 cm.”’

% % *

““The exceptionally successful results attainable with
this system has led the German Post Office to start
nightly test transmissions. These are, at present, limited
to the transmission of still pictures, and take place on the
normal wavelength of the Witzleben transmitter between
I and 2 a.m.”” Between 1 and 2 a.m.! Aprl 1st, we
presume, since this copy.of Die Sendung is dated March
28th.  We will leave it at that, and wonder how many
readers of Die Sendung fell for it!

CORRESPONDENCE.,

The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, ** The Wireless World,*’ Dorset House, Tudor Street, E.C.4, and must te accompanied by the writer’s name and aliress.

“THE WIRELESS WORLD”—FIRST COPIES.
Sir,—I was interested to read in your paper dated 23rd inst.
that Mr. E. G. Wright still has a No. 1 copy of T'he Wirelcss
World dated April, 1913. T have been a subscriber to your very
excellent paper from its inception, and have the twenty-five
volumes bound and in perfect condition. I also have 7"he Mai-
conigraph for the years 1911-12 and part of 1913. This journal,
as many of your readers are doubtless aware, preceded T'/e
Wireless World and was: published monthly, price 3d. I might
add that during the. War my copies of 7'he Wireless World
were duly despatched to me overseas and I did not lose a single
copy. F. J. HUGHES.

Bath. ;

[Many readers have written staling that they still have their
first copies, many having taken 7'he 1Wireless World consistently
from No. 1.—FEb.]

DC. TO AC.

Sir,—I was interested in ¢ Enquirer’s ” letter in your issue
of March 12th, and am still more interested in the letter of
“ Ohm Sweet Ohm ** in 7'he Wireless World of April 2nd.

“ Enquirer *’ complains that the Edinburgh Corporation refuse
toraccept liability for putting a D.C. eliminator out of com-
mission, and states: ¢ Thev base their stand upon the fact
that they were not informed when the high-tension eliminator
was originally installed.”” If ‘“Enquirer ™" cares to obtain a
copy of the general conditions governing the supply of elec-
tricity in Edinburgh (he can no doubt obtain a copy from the
electricity offices or showrooms), I anticipate he will find a
clause to the effect that no apparatus shall he connected to the
Corporation’s mains until application for sane has been made
upon the form provided for that purpose by the Corporation,
and the apparatus, and airing in connection therewith, have
been examined and passed as satisfactory by the Corporation’s
inspector. This application form constitutes a legal agreement,
and if a previous application form has been signed for lighting
or other apparatus, this agreement has been broken by non-
compliance with the general conditions of supply.

Having regard to the ahove circumstances, it would appear
that the Edinburgh Corporation are perfectly justified in their
refusal to accept liability for the apparatus in question.  Appar-
ently, until it was proposed to change over from D.C, to A.C.,
the Corporation had no knowledge that an eliminator was in
use. Is it fair to expect them to accept responsibility for: ap-
pavatus of whose existence they have no knowledge?

With regard to ‘“Enquirer’s *’ points (1) and (2), I would like
to say :— §

(1) The Corporation appear to be well within the spirit of
the Act relating to change-over schemes, having regard to the
ahove tircumstances.

(2) No hurt would oceur to legal traders if only radio dealers
would inform their customers as to what was expgefed by Z]leir

supply authority.  All radio deulers should be acquainted with
the rules of their local aunthority if they desire to give their
customers full service. Furthermore, radio dealers would benefit
by the change from D.C. to A.C. inasmuch as A.C. lends itself
much more readily to adaptation for wireless purposes than
does the competing system. I do not think ** Enquirer ” will
find genuine radio dealers complaining.

The Edinburgh Covporation have offered to supply a new
A.C. eliminator at less than retail cost, and they would there-
fore appear to be dealing very leniently, and more than justly,
with ¢“ Enquirer’s ™’ case.

¢ Ohm Sweet Ohm *’ remarks : “ An uncompromising aftitude
should be adopted, and admittance to the premises rofused until
the apparatus is duly replaced.”” I would recommend this
gentleman to also obtain a copy of the general conditions of
supply. These conditions are embodied in the application form
(which is an agreement). He will probably find a clause to
the effect that the Corporation’s officials shall be at liberty to
luspect wiring and apparatus on consumers’ premises .at all
reasonable times. If, therefore, admittance is refused, the
agreement is violated and becomes wvoid.

Again (quoting from * Ohm- Sweet Ohm’s ™’ letier), ‘‘the in-
creasing use of the mains for wireless recgption and accumulator
charging is not to bLe lightly flouted by .these officials.”” Con-
versely, it can be argued with equal justification, ‘‘the regula-
tions Jaid down by the city of Edinburgh for the protection of
its conswmers and its electricity supply cannot be lightly flonted
by an individual for his own advantage.”’ These questions of
electricity supply generally, ‘and change of system particularly.
must be looked at from a broad point of view, and not through
the eyes of radio onmly. :

I would further point out that it is- by no means certain
mains-driven wireless apparatus is included in the termg of the
Electricity Commissioners’ orders. The vexed question as to
whether a supply authority is responsible for this class of
apparatus has still to be thrashed ount by a test case, and until
this occurs it behoves all users of such apparatus to be careful
as to the manner in which they individually interpret the various
Electricity Acts and Orders. In changing from D.C. to A.C.,
responsibility by the supply authority would undoubtedly appeat
to exist (assuming proper application for apparatus has beer
made), but would be met by the supply of a mains transformer
and rectifier (see T'he Wireless World, November 20th, 1929,

pages 577 and 578). On the other hand, it is well to remember

that the revenue obtained from D.C. eliminators by a supply
authority is negligible, whilst the capital cost of such apparatus
is heavy. Therefore, if eleciricity authorities were compelled
to shoulder this capital cost, they would be perfectly justified
if they protected themselves by making a special tariff for the
supply of current to eliminators, etc.,, and mo one desires to
see such a state of affairs in existence. . -
Hornsey, N.8. A. E. BULLOCK.
B 26
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“The Wireless World ” Supplies a Free Service of Technical Information.
The Service is subjecl lo the rules of the Department, which are printed below, these

must be strictly enforced,

in the ,(nierest of readers

themselves. A selection of

queries of general inferest is dealt with below, in some cases at greater lengih than
would be possible in a letter.

A G.B. Eliminator.

I believe that it is possible to employ a
disused 3-electrode valve of almost
any type as a rectifier in an eliminator
for providing grid Liasing potentials
from A.C. mains. If this 18 correct,
will you please yive me a diagram of
connections?  If possible, I should
lilie to make use of a tapped potentio-
meter of 100,000 ohms which I al-
ready have, and of a disused L.F.
transformer secondary as a smoothing
chole.

There is no reason why a three-electrode
valve, with its anode and, grid connected
together, should not be used as a rectifier
for this purpose.  As the current re-
quired is extremely small, it is not essen-
tial that the valve should have full emis-
sion, and so it may be possible to use an
obsolete valve that has already done duty
in your receiver.

Conventional connections of a grid bias
eliminator are given in Fig. 1. Your
existing 100,000-ohm resistance will serve
quite well as a potential divider, and the
transformer winding will probably be
satisfactory as a choke.

RULES.

{1.) A query must be accompanied by a
COUPON removed from the advertisement
pages of the CURRENT ISSUE.

(2.) Only one question (whick mnust deal with
a single specific point) can be answered. Letlers
must be concisely worded and headed ““ Infor-
malion Department.”

(3.) Queries must be writlen on one side of

.ihe paper and diagrams drawn_ on a separate

sheel. A self-addressed stamped envelope wmust
be enclosed for postal reply.

(4.) Designs or circuit diagrams for complele
reccizers or eliminalors cannotl ordinarily be
given ; under present-day conditions justice can-
not be done lo questions of this kind in the course
of a letler.

(5.) Practical wiring plans cannol be supplied
or considered.

(6.) Designs for components such as L.F.
chokes, power transformers, complez coil assen-
bLlies, ele., cannol be supplied.

(1.) Queries arising from the conslruction or
operalion of receivers must be confined to con-

‘structional sels described in ‘‘ The Wireless

World ” ; to standard manufactured receivers,
or fo ‘¢ Kit*’ sets that have been reviewed,
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With regard to the power transformer,
it will be clear that its low-voltage wind-
inz must supply a pressure suitable for
the filament of the valve. It will be all
to the good if this winding has a centre-
point tapping from which the positive
connection may be taken., The other
secondary winding should provide some
50 volts or more, depending on the maxi-
mum bias required for your set.

495

transmitter, should be indicated by a
milliammeter connected in the anode <ir-
cuit of the bottom bend detector. We think
youa are confusing the action of this meter
with that to be expected of an indicating
instrument in the anode circuit of an out-
put valve, which should remain steady, as
1t is dealing with alternating currents,
and not with intermittent uni-directional

pulsations.
co0oo0O0

A.C. Filament Heating.

I am thinking of supplying the filament of
my output valve with raw A4.C. in
the manner suggested in your issue ‘of
April Gth, but, to avoid the need for
obtaining an extra transformer, I
propose to join the filament—uwlich is
rated at 4 volts—across the rectifier
filament winding of the transformer
in my eliminator. This secondary
winding delivers the correct voltage.

Is there any objection to this plan?
E. B.

"T'his is quite impossible. If you examine
a circuit diagram, you will see that the
rectifier filament (and consequently the
filament leating winding of the power
transformer) is positive to the extent of
the full H.T. pressure with respect (o the
output valve filament. Connections such
as you propose would introduce a short-
circuit across the H.T. supply. It is
essential that the output valve filament:

_should he heated from a separate trans-

former, or from a.separate secondary.

TO H.T.—

— R
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NEGATIVE BIAS

T

Fig. 1.—A simple grid bias eliminator: an obsolete three-electrode valve may be
used as a rectifier.

It is probable that you will find it
necessary to decouple the grid circuits of
vour set, and we would refer you to our
reply to R. J. M., given elsewhere.

0000

Meter Indicates Modulation.
1t is noticed that the needle of the mulli-
“emmeter which is connected in series
with my anode-bend detector does not
remain  perfectly steady.  Slight
fluctuations, coinciding with heavy

modulation, seem to talke place. Does
this indicate that the detector s
being-overloaded? H. C. P

t is quite normal that fluctuations in
mxo’ds_&u}rent, due Lo modulation of the

Standard Periodicity Mains.

Our supply mains are shortly to be changed
from 25 cycles to the standard fre-
quency of 50 cycles. Will you please
tell me if my existing eliminator
power transfofmer will be suitable for
use under the new conditions, and if
the D.C. voltage output is likely te be
changed appreciably? J.H. W.

The extent of change will, strictly
speaking, depend on the basis on which
your power transformer is designed, but
we expect that the alteration in output
will be quite negligible, and that the
existing eliminator, with its transformer,
will still yield satisfactovy results.
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Decoupled Grid Circuits.

I am building-a grid Uias eliminator for
my receiver, and, before fitting it,
should lLike to decouple dll the grid
circuits so as to avoid risk of in-
stability brought about Ly the addi-
tion of the eliminator.

The set i8 a conventional combina-
tion of S.G. high-frequency amplifier,
anode bend detector, and two L.F.'
stages (residtance- and transformer-
coupled). It iz proposed to retain
battery bias for the H.¥. valve.

Wil you please give me the dia-

. grain of cannections? R. J. M.

The positions of the necessary decoup-
ling resistances and condensers are shown
in Fig. 2. It may be pointed out that
there is a good deal of latitude in the

Wireless
Worlld

secondary. We presume that yon have
removed the base of the Qetector valve as
recommended ; if yon have not done so,
this is certain to be responsible for a seri-
ous restriction of tuning range. Care
should be taken to see that the high-
potential leads in the detector-grid circuit
arz kept well clear of earthed objects,
such as the metalwork, and that they are
as short as possible; the hole in the metal
bas¢ through which the detector-grid lead
i5 passed to the valve should be large
enough to afford a reasonable clearance.

T{ attention to these points fails to have
the desired result in extending the lower
limit of the tuning range, you will find it
necessary to remove oue or two turns from
the secondary (and a similar number from
the primary) of the transformer.

HT+

1 mfd

HT+ HTA+

iy
-
1

05M0

I
TO G.B.
ELIMINATOR]"

Fig. 2.—Avoiding undesirable interstage couplings: filters for grid circuits.

values of these components, but those sug-
gested are satisfactovy in practice.  The
decoupling resistances may be of the grid-
leak type.
cooQo0
Excessive Stray Capacity.

My ** Record I11’’ receiver is now work-
ing satisfactorily, but seems to be in-
capable of recetving wavelengths as
loiww as that of the < National *’ trans-
mautter (261 metres). In  fact, the
lower limit of its tuming range 1s
about 270 meires.  Will you please
suggest how this may be put right?

I should make it clear that the
trouble is in the H.F. transformer
circuit, of which the tuning condenser
18 at zero when the other two dials
show readings of 20 or 30 degrees
when in resonance. C. F. B.

Assuming that your H.F, transformer
is wouund In the manner specified, and
that the tuning condenser has a minimum
capacity no higher than that of the com-
ponent used in the original receiver "as
described, it -must be concluded that this
trouble is due to siray capacities across
the detector pgrid circuit, and conse-
quently across the II.F. transformer

Instability with a Frame Aerial.

My simple 1-v-1 receiver, with an S.G.
high-frequency vadve and tuned anode
coupling, worked quite satisfuctorily
with an outside aerial of mormal
dimensions. Now I have moved into
« flat, and am wondering whether it
would not be possible to convert it for
operation with a frame aervial. Will
you pleuse give me advice on this
subject, and say how the conversion
may be made? F. P. M.

Theoretically, this alteration is simple
enough. All one has to do in dealing
with any receiver (except where reaction
is applied to the input circuit) is to join
the frame aerial across the grid circuit
of the first valve in place of whatever
winding may be in that position.

In practice, some difficully is often en-
couniered in getting the set into a state
of satisfactory operation when it is modi-
fied in this way. Unless the anode circuit
components of the H.F. valve are com-
pletely screened, there is qufite likely to
be sufficient magnetic coupling to pro-
voke instability, even though the frame
aerial may be mounnted at a considerable
distance from the receiver. Again, if the

D.'f

4 Closing down words : Godnat, Goodnat.

MAY' 7th, 1930.

set is of a type in which normal aerial
damping contributes towards stability,
the removal of this load miay bring about
uncontrollable self-oscillation.

Perhaps we should add that a l-v-l set,
unless of the most ambitious type, is not
suitable for long-distance reception with
a frame aerial, but, at the address shown
on your letter, the set you describe should
provide amply loud signals from the local
station if stability can be aftained.

0o0o0o0

Wavetrap Tuning Capacity.

I have made the wavetrap described in
your issue of March 9th, but have
so far been unsuccessful in getting it
to work. An air dielectric variable
condenser of 0.0005 mfd. has been sub-
stituted for the compression-type con-
denser specified. Do you think that
this is the cause of the trouble?

PN AE
The inductance value of the coil used
in this wavetrap is quite low, and, con-

sequently, a tuning condenser with a

latge maximum capacity—actually in 1he

order of 0.001 mid.—is required. We
expect that your present circuit canuot
be tuned {o the wavelength of the inter-
fering station.
©000COo
Extreme Efficiency.

In desighing a ““2-H.F.” mains-driven
set, in awhich extreme efficiency 1s
aimed at, would there le any advon-
tage in protviding sepurate series
potentiometers for controlling the
voltage applied to each screening
grid? D. W.

There might be some slight advantage
in doing as you.suggest, but in praclice it
is very seldom possible usefully to employ
the fall magnification attainable from two

H.F. stages, and we think that the exira

complication would not be justified by

results.

. FOREIGN BROADCAST GUIDE.
OSLO

(Norway).
Geographical Position : 49° 54’ N. 10° 48" E

Approximate air line from London: 712
miles.

Wavelength : 493 m. Frequency : 608 kc.
Power : 60 kW.

Time: Central European (one hour in

advance of G.M.T.).
Man announcer, Call: Hallo! Oslo her.
Standard Daily Transmissions.

B.S.T. 10.50 Time signal and church service
(Sun.); 11.00 news (ex. Sun.); 13.00 to
14.00 records; 16.30 or 17.00 concert;
1750 Time signal and church service
(Sun.); 19.15 weather and news, followed
by talks, ete. ; 19.30 (Er1.) foreign language
lesson ; 20.00 time signal and main pro-
gramme ; 21.30 weather and news, fol-
lowed by concert or dance music ; 23.00 to
00.30 (Sun.) dance music. Occasionally
relays foreign stations.

B 28
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Look at these Wonderful

Characteristics! o“‘

The New

Filament Volts 2.0

Filament Current 0.2 amp. "
Anode Volts 150 max. || Price

Amplification_
Factor’ 6.5

Impedance” 2,300

ohms.
Normal Slope 2.8
m.a. volg.
*At Anode Volts 100 Grid Volt O.

FIRST AND FOREMOST
IN RADIO

No other Valve can ; \.
shew such figures! Verb sap!

THE MARCONIPHONE COMPANY, LIMITED, 210, Tottenham Court Road, London, W.C.1.
et e S e W i SR e R P el

Ry
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MISCELLANEQUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in thess
columns is :

12 words or less, 2/- and 2d4. for every
additional word.

Each paragraph is charged separately and -name and
address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive ingertions, provided a
contract. is placed in advance, and in the absence of fresh
instructions the entire * copy * is repeated from the
previous issue : 13 consecutive insertions 5% ; 26 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of *‘ The Wireless
World,” Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING st the Branch Offices,
19, Hertford Street, Coventry; Guildhall Buildings,

Navigation Street, Birmingham ; 260, Deansgate, Man-

chester ; 101, St. Vincent Street, Glasgow, C.2.
_ Advertisements that arrive too late for a particalar
issue will automatically be inserted in the following 1ssue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion.

Postal Orders and Cheques sent in payment for adver- |

tisements should be made % Co. payable to ILIFFE
& SONS Ltd., and crossed __ £ ~%° _ Notes being

rchway 1695,

ALL WIRELESS
WORLD COILS,
DIALS & CABINETS
Short Wave Coils, etc.

Bc‘} J.WirelessCo,

4, Athelstane Mews, Stroud Green Rd., N.4.

The simlgst,
nealest aid
to selectivi

Connect the Belling - Lee ‘-.

{“Spadenser’’ to your aerial
¥ lead. In every case it will
§ greatly increase the selectivity

and in most cases it will

entirely eliminate the
unwanted station.

This new idea combines a series

untraceable if lost in transit should not be sent as
remittances.

All letters relaling to advertisements should quote the
number which is printed at the end of each advertisement,
and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or printers’
errors, although every care is taken to avoid mistakes.

NUMBERED ADDRESSES.

Tor the convenience of private advertisers, letters may be
addressed to numbers at ** The Wireless World " Ottice.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box ooo, ¢fo * The Wireless World.” OQuly the
number will appear in the advertisement. AN replies
should be addressed No. aoo, ¢fo ** The Wireless World,"”
Dorset House, Tudor Street, l.ondon, E.C.y. Readers who
reply 1o Box No. adverlisemends are warned agatnst sending

“remillance through the post except in registered envelopes :
dod

d with a Belling Lee clip-on
SpadeTerminal. Onoccasionswhen
the extra selectivity is not requived
the ‘‘Spadenser’ 1is reversed.
Write to us for Belling-Lee Hand-
book ‘“ Iladio Conneetions.”

4 Pulent

Applied
ODIy 2/6 Lor. -
e Ty S o |
 BELLING-LEE

| FOR EVERY RADIO. CONNECT

[Coas it

Advertisesnent of Belling & Lee Lid.,
Queensway Works, Ponders End, Middleses.

in all such cases the use of the Deposit System is vecom 4
and the envelope should be clearly wmarked ** Deposil

Department.*”
e DEPOSIT SYSTEM.

Readers-who hesitate to send money to unknown persons |

may deal in perfect safety by availing themselves of our
Deposit System. 1f the money be deposited with * The
Wireless World,” both parties are advised of its receipt.
The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs ns to return

amount to depositor. Carriage is paid by the buyer, |

but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
all transactions up to {10, a deposit fee of 1/- is charged ; on
transactions over £10 and under {50, the fec is 2/6; aver
450, 5/~. All deposit matters are dealt with at Dorset
IHouse, Tudor Strect, London, E.C.y, and cheques and
money orders shouid be made pavable to Iliffe & Sons
Limited.

000 buy radio with economy—

buy by part exchange.

OO0 send where thousands of
your fellow-readers send—
where radio was sold—eleven

vears ago,

appleby’s

CHAPEL STREET, MARYLEBONE,

LONDON, N.wW.1.

Telephone : Paddington 8828 (3 lines):

SPECIAL NOTE.—Readers who reply to adverti ts
and receive no answer to_their enquiries are requested to
regard the silence as an indication that the goods advertised
have already been disposed of. Advertisers often receive so

many enquiries that it is quite impossible to reply to

each one by post.

“WIRELESS WORLD?”
INFORMATION COUPON

This Coupon must accompany
any Question sent in before

MAY 14th, 1930

For Particulars of Free Ser-
vice, see Rules on page 495.

Mention of ““ The Wireless

Price - - - £6
With doors  over )
front of set and Deliver free England and Wales.

18" decp.

baffle - £7 10.
Also in Oak 10/« less,

MAHOGANY
RADIO

| GRAMOPHONE

CABINET.

HandFrench polished,satinfinish
Will take gramophone, any set
up t022" X 10" 16”, and loud -
speaker and battery compart-
mer:it 18” high, 22” wide and

Scotland 2/8 extra.
Crate 7/G extra, returnabls.

F. DIGBY, 9, The Oval,

HackneyRd., London, E.2. isheramate

World,” when writing to advertisers, will

RECEIVERS FOR SALE.

jSCOTT SESSIONS and Co., Great Britain’s Radio
| Doctors.—Read advertisemnent under Miscellaneous.

IHIRE a McMichael Tortable Set, by day or week,
frem Alexander Biack, Wireless Doctor and Con-
sultant, 55, Ebury St., S.W.1. Sloano 1655. {0328

H CURNDEPT 5-valve Ethogrand, with valves and
coils, £7/10: Margoni V2, 30/-; ditto, with ampli-

fler, 50/-; carviage extra.—James Scott and Co., Radio

Engineers, Duntermline. [03

[MCMICHAEL Super Screened Four Portable; cost
35 guineas, price £18, as new.—Saul, 77, Head-
roomgate Rd., St. Anne’s, Blackpool. [9252

PHILIPS 2511 All Electric 4-valve Receiver, 240v.;
cost £37/10, price £26; Philips 2013 moving coi
loud speaker, cost 14 guineas, price £10; all as new,—
Saul, 8, Ansdell Rd., S. Ansdell, Blackpool. {9252

ORTABLES, unique bargains, purchased surplus
contract stock, well known -manufacture, 1930
models; 6-valye cabinet lype portable receivers, com.
pact size, collapsible handle, Mullard or equivalent
Ring valves, best Brilish components, drum drive con-
densers, power ILT., charged unspillable accumulator,
really exceptional performance and fully guaranteed:
oak £8/7/6, walnut £8/12/6, complele; half usual
price; crate, packing, and carriage 5/- extra; limited
number available; remiitance with order.—Powers and
Son, Radio Departmcent, 168, Asion Rd., Birming[lglggn.
7
NATIONAL 5-valve Portable, 4 months old, new
H.T.; £8 or near offer.
MCMICIIAEL Super Rangs 4-valve DPortable, used
| {or demonstration only, unscratched. new I1.T.;
£17/10, or near offer.—Gregory, Cliff St.,, Cheddar.
[9277
HILIPS  3-valve, 200v. 50 .cycle, all-main. nearly
new; £16.—P., 8, Iurlingham Rd., S.W.6.
3 [9271
5-VALVE 8.G. A.C. main, any voltage receiver,
new, complete; £14.—43, Catesby St., Old Kent
Rd., London, S.E.17. [9266

1 30 Everyman Four Receiver, as per’ Wireless

World specification, just built for customer
who cannot now take it; accept £18/10. including
valves (2. 4, or 6 ~volt); cabinet make finish.—Box
5810, c/o The Wireless 1 orld. [92685

EFLEX Neutrodyne Two, including Ideal trans-
former, valves; £3.—Guest, 1a, Thornton Hill,
Wimbledon. [9263

MGMCHAEL Super Ruunge Portuble Four, hardly
unsed; £18/10, burgaiu.~Box 5879, c/o The Wire-
less World. [9288

| A FEW Sample Atwater Kent Wireless Sets for
| Disposal, special opportunity to secure one oi these
| superh radio sete.—Enquire sole concescionaires, Fredk.
J. Gordon and Co., Ltd., 92, Charlotte St, W.1. Tel. :
Museum 3811. {9282

|
i PAM-lG Power Amplifier, 200-240 volts A.C. 50 cycles,
complete with 4 valves, cable and switch, cost
| £35/18/6, practically new, £27; Grassman 240y, moving
{.coll loud-speaker chassiz, £6/10, cost £8/15; Woodrufte
pick-up, £1/10.—P. K. Hoyle, Slaithwaite, Yorks.
1 19281
| CELESTION Combined Set and Loud-speaker, 4 2-volt
Mullard valves, new 18 A.H. Exide aceumulator,
| Philips 105 volt Ligh tension supply unit, with Regeu-
tone battery clharger and Foster transformer. 240, 105
volts if required; cost over £40, offers.—Dors, Eastcote
Point, Pinner. [927¢

5-\'ALVI~} §.G. Tush-pull Kerranti TParts, receiver,
doutle mahogany case; £8.—Side door, 43, Belsize
Av., Hampstead. [929C

MAGIC Three, including valves, coils and eabinet,
perfect, £3; buzzer wavemeter, 10/-—Pinnington,
175, Coteford 8t., Teoting, S.W.17. [9292

HY Run? from shop to shop; send us a posteard,
wo will send you goods per return; coniplete sel
of parts, 3-valve set, 30/-, with Anglo-American system
of wiring.—Anglo-American Radie Co., 46, Church Rd.,
Acton, W.3. {9308

ERCLIF D.C.2 Al Mains Reéceiver, 200. to 250
volts D.C.; price £14/10; with_ valves and royal.
ties, suitable for M.C. speaker; particulars free; trade
inquiries specially invited.—Simmonds Bros., Shireland
Rd., Smethwick. [B73¢

OUR Old Receiver or Components Taken in Part
Exchange for New; write to us before purchasing
elsewhere,. and obtain expert advice irom wireless en.
gineer ‘of 25 years' professional wireless experience;
send a list of compunents or the ccmponents them.
selves, and we will quote you by return post; thou-
sands of satisfled clients.—Scientific Development Co.,
57, Guildhall St., Presion. [023¢

MARCONI 23a 2-valve Sets, complete with valves,
speaker, batteries, etc.; list price £12/1343
£7/2/6, carriage paid.—Miller and Son. Garfield St..
Kettering. [9506

'ERRANTI' $.G.3, new. splendid receplion, speaker,
ete., all in solid oak cabinet (buying mains[get)z;
35

offers.—Daniel, 14, Sunny Hill, Hendon,
ensure prourpt attention. B30
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Receivers for Sale.—Contd.

PHILIPS Poriable, quite as new; £20.—Lownds, The
Cottage, Olda Lenton, I\ottuwham [9350

LA\GHAM §-valve Portable, at half price, brand
new unused 18 guinea set for 9 gumeas—Pre-
mier Supply Storcs, 165, Fleet St., E.C.4. [9349

PORTABLE Power Amplifier and Gramophonic Re-
peater, with 400v. anode converter (12v. mput),
L.8. 6a. output, ideal for outdoors, dances, etc.; £14

—18, Lothair Rd., N 4. [9 344

c‘\t[ICHALL Screened Grid Super Range Portable
4, as new; 18 gunineas, or offer.—Box 5894, c/o
The Wireless Warld. [934

COSSOR Melody Maker, including valves, also Pen-
tode, 120 C.A.V., H.T. (ne\v). 2 2v. Exide accu-
mulators; what offers 7—E. A. B., 134, Putney Bridge
Rd,, S.W.15. [9357

LEWCOS 3-valve Screecned Grid Chassis; cost £7/7,
bq,r ain, £4/4; perfect.—71, Pershore Rd. South,
King's ‘\orton Blrmmgha,m ] 334

NEW Unused Aonic 5-valve 16 Gumea Portable:
£8/10, carriage paid.—~Watson, ¢/o ‘* Abbotsford,” .
Hinckley. [9327

ELSTREE Six {Burne-Jones), full of valuable parts
and valves, complete, in Camco cabinet; 5 guineas,
carriage and packing free.—-Radio Corner, Hinckley,
Leics. [9328

LOTUSS 1930 Screen Grid Pentode Three, in fine
oak cabinet containing batteries,” Brown's' cone
speaker, Hegra pick-up, complete manulacturers pro-
duct, not home assembled, magnificent receiver, just
cost £18, money wanted, accept £10/10 lot; also
month old Avometer (13 instruments in one), only £5:
other components; please state needs; receiver heard
by appumtment ——Cla.rk 78, Lavender Sweep, Clapham
Junction, §.W.1 (9324

ECOPHONE 2-valve Set, as new; 35/-—250, Elgin
Av,, Maida Vale. [9319

.E.C. Screened Grid Portable; cost £24/3; nearly
new, perfect; £16. —"Lynton Southmead Av.,
Millsborough Rd., Redditch. [9316

SRAM, Cossor. Mullard, or any set constructed

. and delivered for the cost of components only by

radio engineer commencing own business.—Addvess
first instance Box 5881, ¢/o The Wircless World,
[

EDISWAN/B.T.H. All-mains Receiver, 3v., latest
model, D.C. 200-250v., new last month; cost £21,
magnificent pargain £16/10 complete; view week-end.
—English, 7. Staniord Av., Brighton. [9313

ACCUMULATOR HIRE.

DO\'T Buy Accumulators or Dry Batteries, join our
V. low- and high-tension accumulator hire
service, the largest and best in London; better and
cheaper reception with no trouble; reguiﬂr deliveries
within 12 miles of Charing Cross; no deposit, payment
on each delivery or by quarteriy subscription; over
10.000 satisfied users; explanatory folder post free;
‘phone or write to-day.—Radio Service (London), Ltd.,

105, Torriano Av., N.W.5. 'Phone: North 0623-4-5.
[8751

BATTERIES.

ET H.T. Replacements.—Sacs
capped). highest grade, No. 1

2. 1/9 per doz.—See helow.
INCS.—Best quality (wired), No. 1, 8d. per doz.;
No. 2, 9d. per doz.; orders valued 5/- carriage
paid, otherwise 6d. for postage.—British Battery Co.,
Clarendon Rd., Watiford, Herts. [0258

H.T. Accumulators, Exide 5,500 m.a. hours, 800
volts, im very good condition; £25, or will
separate as l‘equireg.-Dominion Gramophone Records,
Ltd., 55-7, Great Marlborough St., W.1. [9355

un-

(capped or
No.

, 10d. per doz.;

ADIOLENE, tools, can rolling machine L.68h.,

17/6; _can former, 5/-. and punches; L.35 horse.

hair seive 1..59, 3/-—G. Alderson Dorridge, Birming-
ham. [9314 |

CHARGERS AND ELIMINATORS. ‘

HEBROS.—Chebros for all types of transformers
and chokes, high grade instruments at a very
moderate price; enquiries invited.—Chester Bros., 244,
Dalston Lane, London E.8. [5290

TAN'I‘ALUM and Lionium for A.C. Rectifiers; for
inexpensive chargers; blue prints for H.T. and LT.,
1/- each; Lionilum electr odes. 2-3 and 5-8 amps.—Black-
well’s ,Memllurglcal Works, Ltd., Garston. Liverpool.
%:]

298

YNIC A.C. H'T. Eliminator, £3 Regentone, £3;

Philips L.T. charger, £2/10; Ferranti trickle
chargers,

£1/10; cerriage extra. —James Scott and Co.
Radio Engineers, Dunfermline. (0335

ZA)IPA H.T. Eliminator Kit Compriging, rectifying:
unit (incorporating transformer, condensers, West-
inghouse H.T.3), necessary condensers, choke, terminals,
baseboard, etc., ontput 120 volts at 20 m.a., complete:
45/-; 7 days’ approval against cash; other Zampa kits

SPECIALLY DESIGNED
for the'

MULLARD ‘“ MASTER TWO.”

THE LOTUS
PANEL ASSEMBLY

Specified for the *“ Master Two,”
the Lotus Panel Assembly con-
sists of a combined single drum
dial and condenser and a separ-
ate reaction condenser, all
mounted on a handsome black
finished aluminium panel, with
silver oxidised  escutcheon
plate.

Cash Price 2 l /.

Insist upon the I.otus Panel

Assembly, as it is only in this

way that you can obtain the

perfection of results that the

Mullard ‘“ Master Two '’ is de-
signed to give.

NOMONS

PANEL ASSEMBLY

Garnett, Whiteley& Co.Ltd.,
Lotus Works, Mill Lane,
Liverpool.

and transformers on request.—Mic Wireless Co., Market
St., Wellingborcugh. [9300

B3I

3 Canston
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Chargers and Eliminators.-—Contd.

HILIPSON'S Safety High Tension Supply Units for
A.C. and D.C. Mzins, 200-250 volts 40-60 cycles,
also 230 volts 25 cycles.
10/ Down and Small Monthly Payments Sectres
= the Finest H.T. Supply Available.
PHILIPSON'S Safety H.T. Units are Guaranteed for
12 Months Against All Defects.
ALL Models Sold on 7 Days’ Approval to Ensure
Complete Satisfaction.
PHILIPSON'S Safety H.T. Units are the Cheapest
to Install and the Cheapest to Run; £1/17/6 to
.RITE for Our Booklet '‘ Radio Power,” which
gives illustrations and full particulars.
PHILIPSONS Safety Loud S;{eakex Output Filters
for All Receivers, power valve, or Pentode; a re-
markable output. filter at a very low price; -16/6
PHILIPSON and Co., Ltd.,, Radio Engineers, Astley
Bridge, Bolton. 'Phone: 2038 Bolton. ,[0318

AVAGE'S Specialise in Wireless Power from the
Mains, reliable apparatus at reasonable prices.
AVAGE'S.—Transformer laminations and Bakelite
bobbins; intending home constructors should write
for list.
SAVAGE’S —Reha‘ble smoothmg condensers, 1,500 volt
test, 1" mid.,, 2/-; 2 mid., 3i-; 4 mtd. 5/3;
500 volt D.C. test, 1 mfd, 1/6; 2 mtd‘, 2/3; 4 mtd.,
3/9. :

AVAGRE’S.—Super smoothing and output chokes,

many types available; write for list.

AVAGE'S.—Mains transformer for Westinghouse

H.T.4 unit, with additional winding, 4 volts centre

tapped 3 amps, 23/-; transformers for other Westing-
house units available.

AVAGE'S.—Mains _equipment for new Xoreign
Listeners Four, transformer N.1.L.4, 33)-; smooth-
ing choke, C32G, 20/-; output choke C320 20/-

| SAVAGE S.—Mains B.T.4, 500-0-5006
‘ volts, 120 m. amps., 7% volts 3 amps.,, 6 volts 3
amps., 4 volts 2 amps., 4 volts 1 amp., 4 volts 1 amp.,
{all centre tapped, specially developed for automal;c
l bias; 57/6.

transiormer

AVAGE’S.—Mains transformers and power chokes
are carefully and individually constructed from
first, class materials, with an exceptionally generous
margin of safety.
SAVAGE S, 146, Bishopsgate, London, E.C.2. 'I'hone:
Bmhopsgate 6998. 19165

URPLUS Bargains by Post.—New originally, 21/-
eliminator chokes, 40 henry. 10/6: L.F. output
chokes, 30 henry, 10/6; 5,000 ohm wire wound re. .
sistances, 1/-; post free on apploval cash with order.
—Oliver, 325, ennington Rd., London, S.E. 19325

DISWAN Low-teusion Smoothing Units, containing

2 T.C.C. electrolytic condensers, 2 chokes. volt-

meter, rheostat, cte., for A.C. or D.C., 32/6, carriage

paid; '‘B.T.H. A.C. eliminators, § m.a. output, complete

with R.H.1 valve, 42/6, carringe paid.—Miller and
Son, Garfield St., Kettering. {930

TRICKLD Chargers, A.C. mains, for 4- and 6-volt

aceumulators, output 0.5 amp., no upkeep: 16/6,
carriage paid. -—Benon. 4, Manor Gardens. unners-
bury Lane, London, W.3. {9326

RADIELLE Model G.P {200-250 A.C.). output 200
volt 55 ma., and 2 variable tappings; cost £9/17/6,

sell £3/10; brand new, sent c.0.d. APnestley, 74,
Aberdeen Rd., Highbury, London, N.5. [9331
CABINETS.

IGBY'S Cabinets,—Table models in solid oak and
mahogany; from 11/6 to 71/-.
IGBY’S Cabinets, fitted with Radion or Resiston
ehonite if required.
DIGBY’S Cabinets.—D’edestal model, with separate
battery coinponents; from 56/- to ‘£12.
IGBY'S Cﬂbinets Made to Customers’ Own Designs.

1GBY'S Cabinets.—Write for new 16-page art cata-
logue.—F. Digby, 9, The Oval, Hackney R4, EZ
'Phone: Bishopsgate 6458 [

KAY'S Cabmets. the greatest range' of pede;tal
ca.bmets in the kingdom; original creative designs
at prices 507 lower than elsewhere quotations for

spaclals by return; -delivery at short notice guaran-

1 RADIOGRAM Cabinets.—A variety of really practical

and exclusive models from 60/-; illustrated lists

free.
. KAY, Wireless Cabinet Manufacturer, Mount
Pleasant Rd., London, N.17. ’Phone: Walthan:.
stow 1626.

LIMITED Number of Magnificent Radio-gramo-

phone Cabinets, brand new, panel size 18in. )(7ln,
oak £6, mahoguny £7; larger size, with double doors,
panel 21lin.x8in., oalk £11 Tnahogany £12/10; portable
cabinets (suitcase type), 30/-' transportable (oak ot
mahogany), £2; eabinets with oval panel opening, e&nit
2. or 3ivalve set, 17/6: carringe extrai—James Scotr
and Co., Radio Engineers, Dunfermline. {0334

Advertisements for *“ The Wireless World *’ are only accepled fromn firms we believe to be thoroughly veliable.
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o 5 COILS, "TRANSFORMERS, ETC.
The Brilliant RANSFORMERS and Chokes for Battery Elimina.

C tors.—Chester Bros., 244, Dalston Lane, London,
‘“GRASSMANN"” § [as52
— . JAMES 1930 Binowave Coils, types A.B.C.;
4 anteed scund; 12/6.—15, Listing Mills, Gomersal,
Loudspealker
| * Wireless World ' receivers: latest lists post
D-C" e b OREIGN Listeners’ Four.—Coils, 30/- set, boxes
; {ILO-MAG Coils, 33/-; Record III, 35/-; 1930
STOTT, Townhead Radio- Works, Duke St., Rochdale.
(9525

J each.—27, Miles Hill Av., Leeds. [9275

near Leeds. {9305

00 voit free; tradc supplied, all quantities.—Simmonds Bios.,
18/- set; mains transformers, 29/-; chokes, 18/-;

Everyman, 42/6: kit coils, 37/6: all " W.W."

9323

MOVing COil FERRANTI Output Transformer, 25 to 1 ratio, gnar-
ERCLIF Coils. the standard of excellence, for all
A o volt, "40 volt Shireland Rd., Smethwick. 18735
| all parts; send for list.
componentis; metal cabinets from 25/-

$6.5/0/6.5v., 10 amps., udw; £2/10.—Dominion
Gramophone Records, Ltd., §5-7. Great Marlborough
St., W.1. 9356

DYNAMOS, ETC.

50 cycles motor and starter, direct coupled to
N.C. generator, volts 16/330/8, amps. 4.5/1.5/4.5,
almost new; #£48.~Dominion Graniophone Records,
Ltd.,, 55-7, Great Marlborugh St., W.1. {9354

GRAMOPHONES., PICK-UPS, ETC.

fit, perfect order; 30/- only.—108, Milten Rdé..
Ww.7. [9261

ONE. Induction Disc Gramoplone Motor, 110 volts,
60 cyuies, new, complete; £5.—Deminion Gramo-
phone Records, Ltd., 85-7, Great Marlborough St.,
W.1 9358

Sl [93
HILIPS Pick-up, lalest Lype. Watmel arm {o fit;
£2.—-Mev, 14, Home Park Rd., S.W.19, {9318

PICTURE RECEIVER APPARATUS.

ELEVJSION.—Scanning - dises, Neon .tubes, ex-
perimental modéls made.—John Salter, Member

| Televisior S.ciety, Featherstone Buildings, Holborn,
Ww.C. [9154
| ELEVISION .—Free advice by J.  Lipowsky,
AMIBE., Fellow oi the MTelevision Society;
demonstrations daily between 11 a.m. and 11.30 a.m.
Scanning dises, Neon tubes, plionic wheels and- coils,
motors, resistances; complete televisors on terms or
cash.—Bishop Stores, 309, Roman Rd., E.3. East
6079. [9262

LOUD-SPEAKERS.

AKER'S SELHURST RADIO '36.page Booklet,

*“ Sound Advice is. Yours for the Asking '; write

now: for new edition; see displayed advertisement on
page 14. [0231

VIBRO~SKIN Special Leather for Fixing the Dia-
phragm of the Moving Coil Loud Speaker; price
2/- per plece 1lin. square, 1/6 per piece 9in. sqguare;
post free; cash with order.—The Alder Leather Co.,
| 3, Sonthwark St.,, S.E.1. Tel.: Hop 4448. [0330

| K. Moving Coil, £3; 2 old M.C. speakers, £1
each; new moving coil speukers, 220v. A.C., £3;
carriage extra.—James Scott and Co., Radio Engineers,
Dunfermline. [0336
INEN Bpeakers, fit the Perfecta chuck extension for
100% results; 1/3; post 1ree.—Douglas Briges,
Radio Engineer, Nawport, Mon [9124

ERARDUA Moving Coil Reproducers.—These super-
lative instruments may be obtained tor 15/- down,
balance by 5 equal monthly payments; cash prices,
230-volt D.C., £3/3; 6-volt, £3.—~R. Verers, 4, York
Rd., Maidenhead. {9169

ILK Gauze, finest quality, gold finish; 1/3 sq. ft.—

! 2 Douglas Briges, Radio Engineer, Newport, .\%3111.23

LIQUIDATOR'S Clearance.—250 speakers; 6/- each,

carriage forward, or e.o.d., black crystalline finish,

25in. high, 14in. flare, weight 7%lb.," splendid -con-

dition and tone; special prices Jor quantities.—
Westall, Kenilworth Rd., St.° Anunes-on-Sea, Lancs,

f (9274

{ MPLION Lion Power Chassis /£8 model), perfeci
conditiona 41t. baffle, £5; Burndept pick-up, 12/6.
AN

—@Gordon, 74, Delapecey §t, Regent's 1’urk, N.V
| 19298
OVING Coil Magnet Dots, rends maehined; 4/6, ex
stock, gennine bargain; 7 days’  approval amainst
cash.—Mic Wireless Co., Market St., Wel]iuglmmu[lgh;
9301

made o e
%‘l‘g\tlil‘:\lé Coil LOW ‘

“Deter Grassmann Moving' Coil *Speakers,
qullctxye Dynamic Units and Chassis, also Elec-
trical Pick-up compléte with Tone Arm and Vol-
ume Control, are obfainable from all good dealers.

ROTOR ELECTRIC Lid.

2/3, Upper Rathbone Place, London, W.1.

/ﬁ& EVERY | M[ARGONIPHONE Noving Coil Spenker Uit 6
volts, new? .—Commor Bridge Post Officd, Ports-
(7 FRIDAY, || L oun. (9304

NE Power Transformer. P240 volts, 50 cycles. |

ONE Newton mptor'generntor, comprising 2490-voll |

.M.V. Machine and lewe Pick-up, compleic out- |

‘“sALL MAINS ”

Suit any electric supply, A.C. or D.C.

5.valve receiver, with seli-
AERIAL contained aerial. loud
EARTH speaker, long and shart

" H.T.BATTERY] wavelengihs,onediaituning,
L.T. AGCUMU-} will receive principal

* British and foreign stations.
LATOR D.C.model £18.18s,complete
TROUBLE AcC, #7.1%

I

3
Iliustrated Catalogue post free, or call.

1.D S. & GOLDEN $Q., (Piccadilly Circus),
siFuF2 LONDON, W.1. ’Puone:Gerrard 2437,

/ A STAMPED ENVELOPE \

will bring -you our great

MAY BARGAIN LIST

Electrical Gear
Radio Apparatus
Measuring Instruments

Many bargains at Sacrifice prices.

ELECTRADIX RADIOS
218, Upper Thames Street, E.C.4.

\ City 0191. Electradix, Cent, London.

NEW MAGNAVOX 1929
MOVING COIL SPEAKERS

for £3-3-0 each

Original list price £8-0-0

Messrs. WILBURN & CO.,
23 Bride Lane, Ludgate Circus, E.C.4,
have to offer by arrangement a limited
number of the above instruments
(without iaput transformer). These
speakers are new and in the manu-
facturer's sealed cases. Field winding
for 6 volts .65 amps.
fa.m. to 6.30 p.m. 'Phone : Central 6094. 1.30 p.m. Saturdays.

EXACT TUNERS

250 to 2,000 metres.
No further cofls are required, tuning is as simple as
AB.C., see ‘' Wireless World,” January 25th: “ We
can strongly recommend these tuners.’’ Bend postcard
for particulars and Circuits YREE to

THE EXACT MANUFACTURING CO.

FOURPENCE ,ULTR.-\ _Air Chrome Speaker (14x14): cost 52/-,
sell N—rimnsed. -Lloyd, Cheadle, Stalfs. [9204

Mention of ** The Wireless World,”” when writing to advertisers, will

Croft Works, Priory Place, COVENTRY.

ensure prompt attention. B32

-



MAy. 7TH, 1930. THE WIRELESS WORLD ADVERTISEMENTS. 13
Loud-Speakers.—Contd. TRANSMITTERS.
POCH Moving Coil Speakers are Masterpieces, de- HEBROS. Ohebros. Chebros transformers and

signed and produced by master engineers.
POCH Moving Coil Speakers are the Standard by
which other Speakers are Compared.
EPOCH Moving Ceil Speakers are in Use in Many
Editorial Offices.
EPOCH Moving oil Speakers are in Use in Several
Famous Laboratories.
POCH Moving Coil Speakers are in Use in Many
- Broadcasting Stations.
EPOCII Moving Coil Speakers are in Use by Most
Prominent Musicians.
EPOCH Moving Coil Speakers Bring Unbounded Joy
to Thousands upon Thousands of Homes.
EPOCH Moving Coil Speakers, the only speakers
that give clear, uncoionred reproduction,
EPOCH Moving Coil Speakers do Render Speech
L Perfectly and Music Correctly.
EPOCI—I_ Moving Coil Speakers Provide the Perfect
Illusion of the Artist's Presence.
POCH Moving Coil Speakers Represent the Finest
Intrinsic Value ‘Ever Ofifered.
POCH Movin% Coil Speakers are Guaranteed for a
Year, but last for ever.
EPOCII Moving Coil Speakers Bring the Grand
Concert out of the Most Modest Set.
POCH.--You can hear a hundred moving coil
speakers, but Epoch is different,

POCH.—If you own the best set, only by Epoch

can you confirm it.
EPOCH.—A»\:ay with the tin can and cracked banjo
reproduction, and install an Epoch.
EPOCII..—»Away with the drumminess, droniness and
huskiness of the average moving coil speakers.

POCH —The clearest, sharpest, cleanest reproduc-
tion—a marvel of accuracy and beauty,

POCH Movi i 2 y r
E o £30.onng Coil Speaker Models from £2/10

EPOCH_ Moving Coil Speakers.—Models
requirement and taste.

EPOCH Permanent Magnet Moving Coil Speakers.
~—Nine models from £3/15.

POCIH Permanent Magnet Moving Coil Speakers
Require no Mains or Batteries.

for every

P%ggiti‘lzer%anent Magnet Speakers are more
- Ser 3 han g a
Speaien most  Energised Moving Cotl

POCH_Energised Model i v i
E' o e eised s are the Finest ever -put
POCH Super Cinema Speaker h
E Biggest- Sensation for Many Year:.S
EPOCH‘ Super Cinema Model iz
Sensitive as the so-called Supers.
POpH Super Cinema Speakers
Volume from a 1-watt Ampiifier.

POCH Super Cinema Speakers are
ne k used. o
E 100-watt Amplifiers and never ‘' rattle.’” S

POEH Super Cinema Model is” g
E Tolkic Romipmera is’ Standard on several

E'POCII Super Cinema Model
£ over 200 Cinemas.

POCH Super Cinema are the onl i Joi
1 2 A ¥y Moving Coil
E Speakers used in Large Theatres, unaided.g ©

EPOCH Super Cinema Speakers provide alone the
Upper as well as the Lower Register.
POCH.—Other Moving Coil Speakers require the
help of exponential horns to provide depth.

POCH.—A list of many prominent cinemas using
the Speakers supplied on request. :

EPOQH_ Speakers are not Made of Tin
minium Stampings, but are sound,
gineering jobs.

EPOQH Heartily Invite Comparison, on all . counts,
with any make, regardless of price or claims.

POCH.—Don’t accept our quality elaims without
o verification, but don’'t accept any other maker's
either,

Created the
many times as

give Enormous

is already in use in

Alu-
en

or
solid,

EPOCH.—Ordgr one of 7 days' approval, and test
with a switch-over; the only real test.

POCH Moving Coil Speakers may be heard in our
Demonsiration Room Daily.

POCH.—Qur demonstration room is
of London.

POCH.—Its accessibility
convenience of callers.

in the: heart

has beéen studied for the

POCH.—If you eannot call, write for booklet

W.8.3, and approval terms.

POCH RADIO MANUFACTURING Co., Ltd.
Farringdon Av. (near Ludgate and Holborn C:

cuses). 'Phone: Cemntral 1971.

A5

Jir-
(8983  memeTrTTESSS———eEw———————e e
Advertisements for ** The Wireless Wad ** ave only accepted from firms we believe to be thovoughly reliable.

1925=-1930
STILL BEST
ON TEST Jis

Baker’s Sper'Power

Moving Coil Speaker

'DEAL for the home as well
as the Cinema

Messrs. THOMSON & BROWN
BROS., Ltd.,, Dundee, write:

s Qur clients, Messrs. Lang & Sons,
Radio Engineers, Whitehall St., Dundee,
inform us that the two Super Power
Moving Coil Speakers they installed in
La Scala Picture House, Cupar, Fife, are
being used without the aid of any expo-
nential Horns—and the quality of repro—
duction from the highest to the lowest
notes is really wonderful.”’

BAKER’S
LINEN
DIAPHRAGMS

for Moving Coil Speakers
are becoming increasing—
ly popular.

WRITE FOR OUR
FREE 36-PAGE
BOOKLET, “ SOUND
ADVICE,”” NOW.

5
u
susnusnusnnnnd

Lansnamamssnnuusnnsaunanuns

/ A DEMONSTRATIONS AT
* CROYDON DAILY.

Pioneer Manufacturers of Movingz Coil
Loud Speakers
Offices : Bg, Sethurst Road, 8. Norwood, S.E.25

Works and Demonstration Room :
42, Cherry Orchard Road, E, Croydon

Telephone: Cfoydon 1618

*

chokes of all descriptions, special transformers for
transmitting and modulation; chokes o speciality; en-
quiries invited.—Chester Bros., 244, Dalston Lans,
London, E.8. : {5240

VALVES.

MPLIFIER Valve.—Ilf you require power you €an-
not do better than one of these:—

ILAMENT Volts 6. plate volts 400 (maximum),
grid bias 84 volts {approx.), impedance 800 ohms,
amplification factor 3.8, mutunal conductance 4.35
m.a./volts; price £5/10; see article “ The Wireless
World,"” 24th July, 1929, then send to North London
Valve Co., Ltd.; 225, Cazenove Rd, Stoke Newing-
ton, Loncon, N.16. {9142

UARANTEED Perfegt Order, 5 P.M.254s, 10/-;
P.M.4, 7/-; P.M.3, 7/-; 3 Marconi D.EL.410, 6/-;
D.E.P.,, 9/-—Stewart Delliefure, Grantown-nu-slgg,;. 3
] 1

JRIVE Mullard D.0.6Q ‘Valves, new, each £3; 5 Cun-
ningham 350 volts, 45 Watt power, fil. 7.5v.,
H.T. up tb 450v., each £1/10.—-Dominion Gramophone
Records, Ltd., 55-7, Great Marlborough 8t., Ww.1

[9357

S.6A" B.12, 15/- each; P.M.14, 12/6; P.M.6,
PM.5, D.E.5B., 5/- each; AF.3 transformer, 12/-.
—46, St. Stephens Rd., Bow, E.3. [93z=

COMPONENTS, ETC., FOR SALE.

ELLING-LEE Panel Fittings are designed to give
an expert finish to any homefconstructed set;
catalogue post free.—Belling and Lee, Ltd., Qugensway’
Works, Ponders End, Middlesex. [oois

‘W?ESTON Model 301, millismeters; ammeters, and
voltmieters, 21/- ; bot wire ammeters U-1
amps., 4/-; amp., 3/-; instrument repairs and
alterations; send .for list.—The Victa E}ectrlvnl Co.,
47, High St., Buttersea, S.W.11. Established 19[%3226
COMPONENTS Lent on Hire.—Details from Alex-

ander Black, Wireless Doctor, 55, Ebury St
S.W.1. Sloane 1655. [0329

DEAL for Experimenters.—Dismantled components,

condensers, valve holders, L.¥. transformers, theo-

stats, etc.; 5/- per parcel; send to-day; carriage paid.
_Hart Radio Supplies, East High St Falkirk.

[9260

ERRANTI A.F.3 (two), 16/- each; British General.

5.1, 9/6.—87, Trafalgar Rd., Greenwich. [9272

LECTONE Automatic Time Switelh Fpables You
to set your radio progranmme in udvance, und en-
sures getting all the items vou want, 24 hour clock;
price 21/-—Fredk. J. Gordon and Co., Ltd., 92, Char-
lotte St., W.L. § [9283

FERRANTI AF.5, 20/-; ODM1, 15/-; Varley
R.C.C.,.7/6, all’ guaranteed; Mazda H.L.ZIO,[gzegvs,

7/6.—Pratt, Exton, Topsham, Devou.

EXPERI)IENTER’S Surplus for Sule.—Practically nn-
used, transformers, Marconi all-power, model C,
220-30 volts, 20/-; R.I. straight line multi super, 171-;
Hypermn, 15/-; Mafconi Ideal, 2.7-1, 15/-; ditto, 4-1,
15/-; chokes, R.I. dual astatic, 5/-; R.1. 28/14 henry,
15/-; Ferranti B3, 10/-; Mullard R.C. unit, 10/-; Cosmos
with holder, 6/-; speaker units, Blue Spot 66K, 17/-;
R.C., 6/-; Lissen super horn, 9/-; 2 Listen 0.0005
log., variables, 4/- each; Cyldon reaction 0.0003, 4/6;
Cvlden 0.0005 dual log.,-10/-; .Pve differential, 0.0003,
3/.—Box 5882, clo The Wireless World. {9285

2-VALVE Amplifier, suitable for gramophone cabinet,
containing Ferranti A F.5 and Philips trans-
formers, anti-motor hoating device, with panel on whieh
volume eontrol, input and output jacks are nounted,
no cabinet, I.F. and super power valves, bargain.
£3/10; .also Harlie pick-up and arm, 20/-; latest Mar-
coni pick-up and arm, 40/-; ultra nir-chrome speaker
chassis, 35/-; Celestion speaker chassis, 35/-; 2 C.AV.
30 amp. adeumulators, 20/- new; Lissen 2-volt pen- -
tode, 7/6; Sifam moving eoil milliammeter, 10/-; all
above as new and genuine bargains.—A. S. Potter, 9.
Bridge Rd., ‘Uxbridge. . (9286

ERRANTI I.T. Clarger, 30/-; Exide 6 volt 120
amp. accumnlator. 20/-; valves, 8.0.625, P.M.6D,
D.1.1.610, L.8.5, D.E.5B, D.E.5, all 5/- each; D.E.5i¢,
7/6; $.G.610, 10/-; Matched L.8.5As, 12/6 each; all
as new,—Harroway, 11, Bridge St., Stockport. [9287

VARLEY. Ferranti, Blus Spot, B.T.H. parts, Amplion
Tion oak speaker; half list; stamp list.—Side door,
43, Belsize Av., Hampstead. [9291

FERRA.NTI AF5 17/6; Ormond unit and ehassis,
14/ B.T.H. C2 loud-speaker, 25/-; Mullard P.M.24
valve, 15/—.-—Crpuc]1er,. 13, Hawkesley Mill Lane, North-
fleld, Birmingham. [9302

ONE Amplion . Volume Control, cost 35/-, accept
20/~; - 4 .ditto Marconiphone, 5/-; Ideal trans:
former, 12/-; 1 Ferranti 0.P.M.2C, 20/-; ditto A.F.5C,

24/- (both as new).—Stewart Delliefure, Gran(owrla-;lr;

Spey.



14 ADVERTISEMENTS.

May 91H, 1930.

=

THE WIRELESS WORLD

Good valves are expensive—the exception is' FOTOS. Every-
one is marvelling at the price. They are cheaper-and better
than most good valves.

Trade

THE HEART OF.EVERY SET
GENERAL

74 PURPOSE
AND POWER
7/6 SUPER
POWER.
ask 4

or write {or N PEP{{%DE
Descriptive L&y /
Booklet B24. SCREEllg‘I;) GRID

CONCERTON RADIO & ELECTRICAL CO., LTD.,
256/7, Bank Chambers, 329, High Holboxrn, W.C.
B Telephone: Holborn 8667—

Aluminium Cabinets
and Screening Boxes.

All sizes to order.
Standard screening boxes 67 X 6” X 6" 5/- each.
including baseboards.

YATES SUTTON LTD., Sheet Metal Workers,
York Street, Leicester.

MAKE A GRAMOPHONE AT

aquartershop prlees. Or buy Cabinets,
for Wirelcss. Order Set as shown-
British apring motor. Vetvet tarn,
table, swan arm, metal soundbox.
awmplifier, needle cups, for £1 17 3
h.p.,, and build your own Cabiunet,
Portable Gramophones from 18/8,
portage 1/6. Motors from 8/8. Lists
free. 64-pp. Cetalogue, Drawing and
How to Make Gramophaones, 3d.

" REGENT FITTINGS CQ. (W.0.),
120, 0Oid Street, London, E.Cl.

. 3
Mention of ** The Wireless World,””

Components, Etc., For Sale.—Contd.

OSRAM Music Maguet, with valves, little wsed, .per
feet, £5/10; A.¥.5, 18/-; Ozmond cone wtit, with
chassis, 13/6; Blue Spot 66K, with minor dmsshl,
2/-; 1’M. cone speaker, 5-guinea model, 45/-; Bull-
phone cone umit, 6/-; Lhilips 2-valve gramo amplifier,
14/-; Lewcos triple coil unit, 35/-; pair Weston meters,
in case, leads, plugs, d/r voltmeter 7.5/150, milli-
ampmeter 0/50, 35/-; Titian coil, Wearite, 8/6; Weurite
leading coil, 4/-; Colvern dual, 8/6; Wenrite Tulisman.
Al-; set 4 Lissen $.G. coils, high snd low, panel and
baseboard givem, 14/-; Harlie wave trap, 7/-; Watmel
tuner, 7/-; Igratic dual inpedanice L.} unit, 10/-;
L.S.6A, 17/6; P.M.24, 15/ B4V, 15/-; A.C./S8.G.,
15/-; A.C./P1, 10/6; A.C./H'L., 9/-; 1.0./20, 17/6;
all used few Lours only, worth price asked; Philips 328
and 451 rectifier valves, 1etailers bankrupt stock, 7/-.—
G. A, Ryall, 182, Kennington Rd., London. [9273

{ RADI_O_ HOUSE, HUDDERSFIELD, issues the Reli.

ability Wireless Guide, which will be sent post
free upon request by Messts. J. IL Taylor and Co.,
15, Macaulay St., Huddersfield. [7823

PAR'_I‘ Exchange.--See our advertisement under Re-
. ceivers for Sale.—Scientific Development Co., 57,
Guildhall St., Preston. [o228

RECOR»D Three Metal Cabinet, coils, decapped
- valve and switches, £3/10 Iot, or exchange for
A.C. moving cou speaker.—Briggs, 35, Heathall Av.,

Bradford, York.. [9332

IGRAN_IC Pick-up, 8/-; panel milliammeter, 5/-;
Talisman coil, 4/6; Wates (3 in 1), 5/-; output
{ransiormer, 5/-.—19h, Kingwood Rd., IFFulbam, S.W.6.
B 9321
YPERMU Transiormer.. 12/- P.M.254, 8/-;[ per-

fect.——Dougharty, 5, Lecmead E g
S.W.16. i cmead Av.,, Streatham,

RANSFOILMER, primary 200v., secoudary 2,000v.,
T _c%letgrotap land 10w"’.. £§:2 1Bmid. oil condenser,

g T galvanometer. — , 16, -
dale’ RA. Shemais? urnet, 16, Banner:

DUAL Wa,vebahd High Frequency Chokes, excellent

quality, money back guarantec; 2/9 each, post
iree.—Shaw, 526, Ncw Chester Rd., Rock. Ferry,
Cheshire, {9336

DUAL Coils, 250 to 2,000 melres, with .switch, 9/-;
: ILF. chokes, 2/9 cach.—Jordan, Chestnat Rd.,
Glenfield, Leicester, (9339

4.3 Westinghouse Rectifier, 16/-;. A4 ditto, 30/-;

| old Weston 2-valve amplifier, £1; Lissemr pick-up, 5/6.

all as new.—Box 5896, c/o The Wircless World, (9343

+

electrolytic condensex. 10/-; Brown crystal ampli-
fier, 25/-; Marconiphone A.C.5 all power unmit, #8;
two 10 mifd. condensets, £1; D.C. voliammeter, 5
ranges, 55/-; A.C. ditto, £3/5; Ediswan L.T. smooth-
ing unit, 27/6; 6-volt M.C. speaker magnet, 10/-;

—Box 5895, e/o The IWireless World. [9342

EGENTONE PIortable WA.C. Unit, £2/5; Wood-
roife pick-up. £2; Gambrell Novotone, £2/10:

ONE Set Orgola Coils, 12/6; 1 Radroix T.P.S.2 300-

yolt 50 ma., for U5 valve, 17/6; J.B. 0.0005
condenser, 2/6; Polar 0.000i, 2/6: Peto Scot, 0.0001,
2/6; Varley power resistance, 40.000 ohms, in holder,
4/-; 3 P.M.5X, 5]- each; 1 P.M.s, 5/-; 2 P625,
10/- each; 1 Lissen, 0.0002, 3/6; Varley resistance,
50,000, 2/6: 1 Burndept pick-up, 10/6; Limit tone
arm, 10/6; 1 Centralab volume control, 500,000, 7/6;
1 Mullard R.C.C. unit, 5/-; 2 split primary, 250 to
550, 1/6 each; 2 nentralising condensers, 1/- each.—
Box 0934, c/o The Wirgless World. [9348

RMOND Cene Unit, as new, &/-; valves, B.S.A.
~” P612, Mullard P.M.5X, Marconi R5V, 3/- each.
—Borwlek, 618, Welbeck Rd., Newcastle-on-'yne. [9351

TWO R.K. Senior Loud-speakers, 6-volt field, un-
used, £5°each; 1 Igranic public address micro-
phone, no front but in perfect order, £5/10; 1 pair
field telephomes, magneto ringing, new, £2/10.—
Dominion Gramophone Records, Ltd., 55-7, Great Maxl.

borough St.. W.1. [9353
URNDEPT Needle Armature Pick-up. 30/-;
PM.24A., 15/-; PM.8.4V., 12/6; D.E.P.410,

6/6; P.M.6, 6'-; all as new.—Box 5892, ¢c/o The Wire-
lcss World. [931

PHILIPS Eliminator, 230 volt type 3009, £4/3;
4-volt transformer, 19/-; V unit and cone, 28/-:
Permercore, 18/-; Lotus relay H.T, and L.T., 15/6;
all as new.-—G. Alderson, Dorridge, Bnrmmghf_:mt9315

MISCELLANEOUS.
A LEXANDER BLACK,

T'HE Original Wireless Doctor,. will call - (London
and Home Counties) and cure your set. X
ONSULTATIONS by Appointment Without Obliga-
tion, sets installed, maintained, and brought up
to date, gramophone pick-ups, eliminators, and Web-
son moving coil* gpeakers demonstrated; purity repro-

[9317 |

“BAUGATZ” FIXED
CONDENSERS.

As speciﬁe_(l{ in * The Wireless World,” Fe'l?. 12th, for

ew Foreign Listener’s Four.
1,500 volt D.C. tested.
Taf, ., 2 2uf. .. 3 4puf. .. 5/3.
For your Set or Eliminator no better condensers are
made than “BAUGATZ.” ey cost no more than

any good quality 500-volt ones, so why not have this
exlra margin of safety.

NEW/
700-volt D.C. tested NON-INDUCTIVE
Condensers in Bakelite Case.
DI EE 2 2uf. .. 3. 4pf .. 4/3.

Delivery from Stock.

A. M. E. SHERWOOD,

66, Hatton Garden, London, E.C.1.
'Phone : Holborn 1280.

duction specialisis.
Sloane 1655.

5‘5‘, Ebury St., Victoria, S.W.1: )
g {0277 |

EPOCH

- MOVING COIL SPEAKERS

The Greatest Success in Wireless to-day.

While other manufacturers have slowed or: closed
down completely for the season, Epoch is still work-

ing 18 hours per day to cope with the avalanche
of orders.

"There is a sound reason for this
phenomenal success !

Further increase in production now snables deliveries
to be made within 7 days of order.

Call for a demonstration or send for Booklet W.S.3.

Epoch Radio Manufacturing Co. Ltd.,
Farringdon Avenue, E.C.4.

. o - ! g
when writing lo advertisers, will ensure prompt atlention. A6
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Miscellaneous.—Contd.

ALIBRATE Your Set With the C,D.E.8. Calibration
Chayt; 8d.. post f{ree—C.D.E.S, 98, Cherry
Orchard Rd., Croydon. (8612

JCOTT SESSIONS and Co., Great Britain's Radio

doctors, officially approved as  wircless repairers
by Radio Society of Great Britain and Wireless League;
old sets of every type repaired, rebuilt, modernised;
send set for immediate guotation.

COTT SESSIONS and Co.—New sets constructed
b with your or our components. guaranteed finest
workmanship; we specialise in * Tue Wiveless World
circuits; remember, we lLave satisfied customers
throughout the British lsles and in three Contineunts;
if you so desire, we will design and construct high
grade apparatus to suit your especial eircumstances for
quality, range and selectivity.—Tel. : Tudor 5326. Mus-
well Hill, London, N.10. [0262

ASY Payments.—\We supply, by easy’ payments,
components, accessories, and sets. any make; 10%
down, balance spread over 11 months.—Send list of

requirements to London Radio Supply Co., 11,- Oat
Lane, London, E.C.2. [0337
NIFORM (wireless operator's}, almost new, per-
fect condition, jacket, cap -and trousers; cost

£10/10, sell £4; size on application.—F, Glide, Busl-
furlong, Isle Brewers, Taunton. [9269

NGINEERS.—Norvice or expert; £300, £400, £500
per vear or more is within your grausp. In our
handbook ¢ Engineering Opportunities,” ¥Yrof, "A. M.
Low explains where the good posts abound. This hand-
book has shown the way to better things to_over 20,000
of vour fellows. It contains details of A M.IMech.E,
AMIEE, AMILCE, AMIAE, AM.IStructE,
Matrie., C. and G., G.P.0., etc., Exams., outlines lhome
study courses in all branches of electrical, mechanical,
motor ‘and wireless engineering, and shows the unmique
advantages of our appointments department. Wy stay

in the Hammer and File Brigade? Send for our free

handbook at once, stating branch, post or exam. which.

interests von.—British_ Iustitute of Engineering Tech-
nology. 87, Stakespeare House, 29-31, Oxford St.. Lon-
dom, W.1. 1928U

PANELS Engraved, Yzd. per letter; terms to trade
_G Griffith, 12, February St., C. on M., Man-

chester. [9346
600 Copies Various Wireless Papers and Gramo-

“Radio - Kit Going Cheap; lists.—Pepper,
Wake Green Rd., Birmingham. [9345

PATENT AGENTS.

ATENTS and Trade Marks, British and foreign.—
Gee and Co. (H: T. I>. Gep, Member R.8.G.B. and
AMINRE), 51-52. Chancery- Lane, London, W.C.2.
‘Phone: Holborn 1525. [ooo1

REPAIRS.

COTT SESSIONS and Co., Great Britain's radio
b ] doctors; read advertisement -under -Miscellaneons
column. E

GUARANTEED Repairs by Experts.—Loud-speakers.
headphones, cone units, pick-ups, any type, re
wound, remagnetised, and adjusted, post free 4/-;
transformers;, from 4/-.—Howell, 91. Morley Hill, En
field, Middlesex. [7882

EPAIRS Returned Post Free, and {0 ensure satis-
faction eend remittance after approval of same.
—Leeds Wireless Repair Servige.

LOU_D-SPEAKERS, headphones, rewound to any ve-
sistance and remagnetised, 3/-; transformers re-
wound, 4/-; Blue Sypots, Triotrons and 4-pole units,
4/6; work guaranteed.—Leeds Wireless Repair Service,
5, Boston Place, Green Rd., Leeds. (9329

WANTED.

“7ANT}:ID. all types of electrical and wireless ap-
paratus; purchared for -cash; large quantities

only.—Tnomnsons, 1, South St.. Greenwich, S.E.10.

Tel. : 1259 Greenwich. [0331
.T.1 and G.BI. Rectifiers and TFerranti 2mid.
Condensers.—Moon, Lincen Av., Darlington.

{92

RADIOGRAM Cabinet, S.G. coils, D.S. motor, pick-
up arm.—Box 5888, c/o The IFireless YWorld. [9296

ANTED, H.T. eliminator for D.C. 200-250 volts
mains.—Simpson, Fairrigg, "Arnside, Carnforth.

[9335
“7ANTED, 6-1 Ydeal transformer, Ferranti
speaker.—14, Goldsmith Rd., Acton, W.3. [9338

EXCHANGE.

A Eodak, in case, originally cost £8, for pick-up
and Garrard motor, complete.—Graysmark, 38,
lsengal Rd.. Ilford. [9276

A7

NEW
PUBLIC ADDRESS

and Broadcasting

MICROPHONES

The ldeal Instruments for addressiny an Audisnce
through Loudspeaker (via Valve Amplifier or L.F.
stages of Wireless Set), and for relaying Speech and
Musical Entertainmant to any distance.
Powertul Loudspeaker Reproduction with partect Purity.

Hand Typs,

highly distance-sensitive, yet guaranteed entliely

-~ free from distortion or microphonic noises, absotutely
silent Lackground; far superior to ordinary Micro-

phone Transmitters; for use with Valve Amplifier

or Valve Set (through leads of Gramuphone Pick-up

if desired) at Open-alrMeetings, ‘n Cinema, Theatrs.

1 or Concert Hall. Operates from 2 Volt tapping of
L.T. Accumulator, through Micro-
phone Transformer. Current con-
sumption  one-tenth  Ampere.
Provided with detachable Sound
Collector, handle, hook for sus-

pension, and & 9ft.
silk connecting cor 1 6 / 6
agillustration ..
Pedestal Typs?

Highly Sensitive Microphone as above des-
cribed, provided with detachable sound col-
lector and a 9ft. silkk connecting cord, but Axed
by rubber-cord suspension in nickel-plated
frame on pedestal.1lin. high: for mounting
on Bpeaker’s Platform, in Pulpit, on top oi

Camera Stand, or for suipen-

gion from cetllng, as illustra- /-
GEn daffdn | = cokgddd Moo :
The above Microphones are rendered Directional by

atfaching the Seund Collector.
Microphons Transiormer,

specialdesign to obtain best possible results
from sensitive Microphones when connected
to high-resistance phones, Loud Speaker,
Valve Sat, or Valve Amplifier; best Trans.
former made forclearspeech with volume, modulation speech s}nd
music transmission, Public Address Microphones, ete.: Prim.
and Sec. terminals fitted; full direetions for use of Micro-

[t g

phone and diagrams of connections free. Gooli hy
return post .. . /8 oo K4 =
FREDK. ADOLPH, Actual Ma'cer, 'PHONE :
Musenm 8329

21, Fitzroy Street, London, W.1.

POPULAR

The Brownie POPULAR Transformer q
is every bit as good as itlocks. lts
purity of amplification gives vivid
clarity throughout the full musical
range, while its sturdy British con-
struction ensures that it will give this
quality of reproduction not just now
and then, but always. It costs only
9/6, and does the work of trans-
formers at double its price.

BROWNIE WIRELESS CO. (G.B) LTD.
Nelson Street Works, London, N.W.1

BROWNI

WIRELEGSS

Advertisements for °° The Wireless World ** are only accebled from firnns we

Exchange.—Contd.

OMPONENTS Taken in Part Payment, brand new
supplied guaranteed; any reasonable suggestion
accepted; cash payment not always essential; stele low-
est price acceptable for your geods. and particulars of
new required.—Ryall’s Radio, 182, Kennington Rd.,
London, [9261

XCHANGE 3-valve Efescaphpne, iu grand roll front
mahogany eabinet, for permanent magnet or nltra
loud-speaker, good order, no valves or batteries.—Lynd-
burst, Walrond Av., Wembley. [9299

E Will Accept Your Surplus Af)paratus {making
you a high allowance} in Part Payment for any
New Apparatus; your enquiry will be dealt with
promptly.—Bostock and Stonnill, 1, Westbourne Terruce,
S.E.23. [9303

PART ‘Exchange as it Should Be, perfected after
months of enquiry as to way and means, the
only perfect system, best offers only made, no junk
accepfed. —The Leading Part Exchange Specialists, the
Northfield Radio Stores, 157, Northfield Av., Ealing.
W.13. [9322

exchange Bowyer-

GECOPHONE Superhet Kit,
send list.—Way. 67,
[9330

Loews or wireless parts;
High St.,, Mountain Ash

FINANCIAL PARTNERSHIPS.

"VIRELESS Component Manufacturing Firm, estah-

Jished over three vears, and supplying the trade
under a registered trade mark, Trequires capital for
development, wofild entertiin partnership, factory in
London district.~Box 5893, c/o T'he Wireless ll[ggljlo

SITUATIONS VACANT.

‘NIANTED, demonstrators ‘for portable sets.—Box
5787, cfo The Wireless World. {9222

AMATEUR, Constructors Wanted as . Agents in A.C.
Districts for Eliminator Kits, ete.—Details from
Fel-Fetric Radio, 56, Garden St., Sheffield. [925¢

Premier  Teleprapt
Isles {established 3¢

IRELESS Services,—The

4 College in the British

vears) gives a sound training fto all students, witl
assured positions on Qqualification. Fees are not dis
guised under expensive board-residence scheme. 4t
students out of a total of 47 obtained qualifyin|
wireless certificates at first attempt in the last sevel
Government examinations.—Apply for prospectus, Dept
W, The London Telegraph Training ~ College, Ll
Morse House, Earl's Court, S.W.5. i [926:

SITUATIONS WANTED.

]’ AD, age 19, seeks good situation; full all rounc
4  knowledge and practice of pianos, player-pianos,
gramophones and radio—Box 5809, ¢/o The Wireless
World, [9267

mj AN with Six Years' Experience in Wireless and
Sound Reproducticn, holding 1st class P.M.G.
certificate, experienced in se€t ‘and amplifier design,
keen and energetic worker, requires progressive post
with wireless or talkie firm; has real testimonials and
references; yvoung and' go-ahead.-Box 5818, c/o The
Wireless World. F [9270

OUNG Man Wiskes to Join Firm of Wholesale Wire-

less Factors, own car aud eonnection; moderate

salary and commission.—Box 5887, ¢lo The Wireless
World. [9

EX Naval Operator (30) .14 vears' ‘experience pood
theoretical and dlechnical knowledge, Grade X
certificate City and Guilds Radio Communication
desires progressive appointment with radio, gramo-
phone, or ta'king picture firm.—Box 5904. cfo The
Wircless World. [9347_

BOOKS, INSTRUCTION, ETC.
STEP by Step Wireless; a complete course of the
theory of electricity in relation to the practical
design of wireless apparatus, eliminators, eircuits, etc.,
with extracts from a designer’s notebook, giving up-to-
date practical application; issued weekly, send 1/- p.o.
for first 4 weeks.—Clifford Pressland, A.M.LE.E.Eng,
Dept. W.W., Hanipto.-on-Thames. [0195

FREE: Inventor’s Guide on Datents—T. A A, 253
(W), Gray’s Inn Rd., London, W.C.1 [6373

CASH Qffers.—*¢ Wireless World ? from December,
1921, to date.—Herd, KEgremont, Cumberlztxég.

TELEVISION.—The complete authorised book on
television {Baird Experimental) transmissicn and
receiving, is now ready; order *‘ Television To-day and
To-morrow ” (Moseley and Barton Chapple), 7{6 net.—
Pitman’s, Parker St., Kingsway, W.C.2 [9308

believe to be thoroughly reliable.
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BONA FIDE TRADERS' GUIDE, CHOKES
“c I | guaranteed
Send for our comprehensive Illustrated List, twelve mnnths

C R OSSLEY
5-Valve PORTABLES
Original Price £15.15.0

Makers’ Guarantee
15. 12 months.
components of
best quality. Un -
spillable accumulator.

National Loud-
speaker. Tungsram
Valves.

A first-class set giving:

first-class results.
PREMIER SUPPLY STORES,
165, Fleet Street, London, E.C.4

QUICK SERVICE. QUICK SERVICE,

THE QUALITY HOUSE,

PERSEUS MFG. CO., LTD. (Dept. W.W,),
BRANSTONE RD., BURTON-ON-TRENT.

BECAUSE

of their precision in design and
cognstruction, you secure with
Polar a high degree of
efficiency combined with
lasting service.

Write for Free Catalogue.

WINGROVE & ROGERS Lid.
188:9, Strand, London, W.C.2.

substantially built, for smoothing circuits

I

eliminators dealing with currents

100 to 300 .milliamperes,
inductance 3¢ henries,

8j6™~

with each répair.

REPAIRS

to any make

of L,F. Transformer,

Loudspeaker or Headphones.

repairs dispatched = within

43 HOURS— TWELVE MONTHS' GUARANTEE

4 /= Post Free. Terms to Trade

TRANSFORMER REPAIR Co.

Dept. W,
214, High 8treet, Golliers Wood, London,« 5,W.19.

Elecineaﬂy serled

METAL CABINETS

Complete with Base for 1930 Everyman
Four, New Kilomag Four, and W.\V.
Record ITI. Jacobean Finish.

Wha iaesy  Price 57/6.
RIGBY & WOOLFENDEN, @REEr memas

MILNROW RD., ROCHDALE.

C.ERadio Controller

finds faults in your set

Write for lllustrated Leaflet to
FONT CO.LTD.

N
2to 6, Blandford Mews, Baker St. W

For the Wireless Experimenter, Factory,

Factor and Retailer,
Pull Particulars from Sole Manufacturer aml Pal —

BERTRAM THOMAS, w°"'°lucs%{%°s‘m

Fyom a recent
adyvertiser’s
letter :

“I must say your |

paper is a good ad-

ve