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Less than the price
of good Phones!

Do not forget
that the famous
Dragonfly
AMPLION

IS now

“ Dragonfly ”
Type AR. 102

glves your
loud speaker
a belfer chance

With a Siftron in circuit the
steady component of current
from the H.T. Battery 1s effec-

The Siftron tively side-tracked and the loud
. speaker 1s fed with speech
Price 33/ - currents only

Obtainable from AMPLION STOCKISTS, Radio

or Stores.

Dealers

Demonstrations gladly given during business

hours at the AMPLION Showrooms :—
25, Savile Row, London, 10, Whitworth St. West,

.1 anchester.
79, High St., Clapham, 10!, St. Vincent Street,
S.w4.

lasgow.

‘Jhere is no subslitule
for a genuine AMPLION

Announcement of Alfred Graham & Co, (E. A. Graham), London, S.EA,

No soldering
needed herell

The stem of a Belling-Lee Terminal is slotted
as shown. The wire is clamped tight by means
of the nut and a perfect connection achieved
without trouble, or risk of future trouble.

You begin to understand the popularity of

Belling-Lee Terminals! They bristle with
unique features and they give finish and dis-
tinction to the set. They are made with
twenty-eight engravings.

Moral : If you’re proud of your set, give it Belling-
Lee Terminals.

BELLING-LEE PRODUCTS.
Terminals, Plugs and Sockets, Couplers, Double
Sockets, Sub-connectors, Dial Indicators, Air Space
Wire, Coil Holders, Variometers, Detectors, Distribu-
tion Boards, Crystal Sets.

Hllustrated Catalogue post free on request.

Standard (Bakelite-insulated) (T'ype B) . . . 9d. each.
Popular (Non-Insulated) (Type M® ... .. 6d. each.

Highly finished
screw action Bake-
lite insulated head.

Bakelite insulated
non - rotating en-
graved top.

Smooth stem and

cross-hole for con- Shielded metal

nections. clamping faces.
Highly finished

Bakelite insulated

collar. Transverse slot,

with clamping nut,
eliminating solder-
ing.

Standard 2 B.A.
stem with nut.

Patent Application No. 5954/25.

BELLING-LEE

PANEL FITTINGS

QUEENSWAY WORKS PONDERS END, MIDDLESEX.
Telephone : Enfield 498 E.P.Ss

Mention of “ The Wireless World,”” when writing to advertisers, will ensure prompt attention
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for tone and volume

THE fundamental principle embodied in the design of a
loud speaker is similar to a telephone receiver. Sterling
Telephones have been foremost for over a quarter of a
century, and the loud speakers illustrated incorporate the
vast experience gained during that period — that is why
each Sterling Loud Speaker is the best in its class. They
reproduce music, song and speech in all their natural forms.
For tone, volume, design and exquisite finish they are
unparalleled.

Write for descriptive folder No. 390D.

1
Loud Speakers

THE MARCONIPHONE COMPANY LIMITED
{(Sole Agents for Sterling Telephone & Electric Co. Lid.).

Head Office : 210-212, Tottenham Court Road, London, W.1.
Regd. Office : Marconi House, Strand, W.C.2.

STERLING “DINKIE”
*“The little fellow with the loud voice.”
Comfortably loud for the average

room, attractively finished 30/

in brown
STERLING “BABY”

The best of all junior loud speakers.
Ample in volume and perfect in tone.

In black enamel or brown 50,

tinted finish .. ..

STERLING “AUDIVOX II”

For home or public use. Unsurpassed
for tone fidelity and reproduction.

In black enamel £4 . 1 O:O

fimsh .. ..
STERLING “MELLOVOX?”

The popular hornless model. Fault-
less reproduction, mellow in tone, ex-
tremely artistic.  Brown, blue, mauve

or black with gold floral

diaphragm .. . 4 8/-
STERLING “PRIMAX *
The loud speaker *‘de luxe,” * The

Btk 86 :0:0

T T T e T e e

1 Aduertisements for < The Wireless World * are only accepted from firms we believe o be thoroughlv reliable. AT
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FIXED CONDENSERS
GIVING FIXED RESULTS \
The ‘“Cosmos" Permacon is ¥4 ¢
an ideal fixed condenser, being Y o
light in weight. of gnaranteed e
accurate capacity and having %X
the lowest possible losses. w, * %
The diclectric is mica and cach con- 7 %
denser is tested at soo Volts during ‘7 4';
inspection.  Nickel plated cases give W
them a particularly neat appearance. e ///’
woor mfd .. . 16 3///4/}
w02, 1/6 G e,
;m/ — 3 VA0S e . 1/6 ’”’?’/‘
23 %Y P Vi
% ! wwith chp for 3
¢ : 0003 grid leak) 18 ,,/;,/é
ToK ek se owr N 18 VAY
BRI o ver ws 5w 110 //”
Py g,
005 4 .. e ; rES a8 ‘{/%}
o1 ~ s . 3/9 } \
v % 4
. B et 4,
“COSMOS " GRID LEAKS ooy
are uniform and permanent. Ve ?}
§. 1, 2 and 3 megohms, each 16 :
Ask for copu ol the Cosmol
Componenlts Brochure,
MEIRO-VICK SUPPLIES LTD.
(Proprirtors Mrtropolitan-Viekers Elee. Co, Lid.)
4 Central Buildings, Westminster, g
LONDON,
s.w.1 g

‘%///'Z
T D= K74

4,
V4 4 7. %0 ]
YL ) 0 QP o el
: /g h 7%

4] g il

H

W
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Low Capacity Keys

combine

Extreme Low self-capacity.

A positive locking action.

Rapid nake and break.

Unvarying performance.

Adaptability to varied switching
requirements.

Strong and accurate construction,

Pleasing appearance.

All the live parts of the key are
cfficiently insulated from the frame.
Individual parts are machine - made,
ensuring accurate construction.  ‘The
“gold-silver” contacts are always clean,
The ends of the springs are tinned to
facilitate soldering.  kEscutcheon plates
and levers are of polished and lacquered
brass or finished in bright nickel plate.

T.M.C. Low Capacity Keys are
made in 3 models :
No. 1. 12 point, 3 position .. 7/-

No. 2. 6 point, 2 position .. 6/-
No. 3. 24 point, 3 position .. 15/6

Have you sent for your
copy of the inleresting
T.M.C. Calalogue ?

Il is free on  request
Telephone Manufacturing Co.,
Ltd.,

Hollingsworth Works,
West Dulwich,
London, S.E.21.

If your dealer does not stock T.M.C.
Goods we will supply you direct
at the above prices, post (free.

VIS LIIIIIII OIS OIS OIS I I IS I I I IY.

Az Mention of “ The Wircless World.*' sulien writing 1o advertisers, will ensure prompt allention.
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Are used in many famous sets
B-T-H ¢ POLAR ¢ ETC
See that they are in your set
!
0\)3 ngQ
REGISTERED \IH TRADE MARK
CONDENSER CO(1925) I.TDR
ADVERT, OF THE DUBILIER CONDENSER CO. (|925) LTD., DUCON WORKS,
VICTORIA RD., NORT! ACTON. W.% TELEPHONE ;: CHISWICK 2241--2-3.
Type 600 T
A4 AMica Condenscr for The Duwatcon
all purposes. A Special Variable Con-
0°0001-0-0009 mfd., 2/6 denser giving a very wide
0001 -0°006 nfd., 3/- tuning vange with onlv
(With or without grid- one coil.
leak clips.) 00007 iufd - -  30/-
E.P.S5.181
5 Aducrtisements for ** The Wireless Warld ' are anlv accebted from firms e believe to be thoroughly reliable. A3
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Choose your Valves
by comparison—

1. Compare the characteristics of the S.I°. 18 Valves with the
RED SPOT published figures of other makers. Take the Voltage
> : Amplification Factor, multiply it by the Mutnal Con-
GREEN SPOT ductance in micromhos, The square root of the pro-
duct is the figure to use when comparing the relative
merits of valves.
2. Compare the filament details. How many cells arc
3. Compare the prices. [required ?
4. Compare the actual results, tone, quality, volume, etc.

These particulurs or *“Cosatos ™ .\—'IIOIII'II.ITII Valees are given in the wdjoining panel.

METRO-VIC SUPPLIES LTD.,

(Proprictors, Metropolitan- Vicker: Electrica. Co.. Ltd}

4, Central Buildings, Westminster, London, S.W.1 V’:::?

. The characteri -ties of B.P.1B Valves ars t—
T RED SPOT. |

- ° \/ (‘
- {RFEN 8107 D) (‘. G \/;\)
Voltage Amplitieation 7 i 15
Factor |

lnpedance .. o 7,000 I 17,000 ©
Mutual Conductance

Microthos _ }.000 i 850

© nt_glfrit 81 ] 113
L, CP.IB Valves consume only 0.3 Amp. at from L6 to

1.8 Volts, and requiro only a single cell 2 YVolt
RADIO VALVES

Accumulator,
i i A

Y -
TN, B DS P e S e, Y6 B o, SO AR IR S 3T
O R S e A R S e S T S e R e e 392 e X 7222

Red 8pot or

3. S.P.aY Valves cost only 12/6 cach, Girecu Spot.

4, B.F.18 Valves .rovide a BHORTPATH to bette.
results.

—AN EDISON BELL
“BIJOU *’ 2-VALVE SET

PERFECT RECEPTION
. ASSURED BY USING—

' SPECIFICATION |

I Size 12 x 10 X 10 in. deep, chonite
panel with nichel-plated fittings, !
Handsome cabinet, desk pattern, |
highly polished.

! This is a very cificient 2-Valve Set
i and will give good Loud Speakes
i results at 23 .0 30 miles, it having }
{ one Detector and onc Low i}
¢ Krequency Stage. :
P It is built into a desk pattern
i cabinet, cnabling it to be closed
{ when desired. Reaction is
i controlled by moving the side of
i the cabinetona nickel-plaied apm,
i which can be locked in any
: position, H
i Supplied complete with coils from }
300 to 500 meres.  Coils for the
; high power station at additional
i ocost.

Price £3:15:

(Valves, Bnt.tcrics and  Marconi
Licence cxtra.)

Manufactured by the ALL-BRITISH FIRM with OVER THIRTY YEARS3!
REPUTATION for QUALITY,

J. E. HOUGH LTD., Edison Be!ll Works, LONDON, 8.E.15,

Loud Speaker%
results i

30 MILES |

Read this extract from
Radio Press Test:—

PeWith oa verv  dnefficient |
D indoor acrial we  oblained
tofull  loud  speaker  strength,
ele., and the makers' clasm,
P tloud  speaker  resulls 30
D oiles, is well substantiated.” :
sk vour dealer for atlractive
: catalogues, 1f unable to obtain *
write direct. H

Price £3:15:0

(Valves, Batteries and Marconi
Licence cxtra.}

and at HUNTINGDON.

A4 Mention of “ The Wireless World." when writing to adwvertisers, will ensurc prombt attention. 17
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TESTED CAPACITY, WEIQHT, 1.Bs, PRICE,
IGNITION, ACTUAL DRY. WET. 5, .
3 7 8 13 6

80 40 9 10} 16 0

Car L quipment
Manufacturers by
Appotntment do
H.M, THE EING.

Fedestal of
L 35 Years Experience

C.A.V. H.T. ACCUMULATORS are not built of the ordinary
test tubes, but tubes of special design and material
assembled to eliminate intercell current leakage, which
is 8o common amongst block form accumulators of much
greater capacity ; which large capacity is, in many cases,
superfluous. An H.T. Accumulator need not necessarily
have a large ampere hour capacity, because the current
taken by the average broadcast receiver is comparatively
small, and therefore the greatest feature must be the
absence of intercell current leakage and consequent maxi-
mum retention of charge. The C.A.V H.T. ACCUMU-
LATOR possesses this most important feature, the path of
possible intercell leakage being more than 9in.—an exclusive
design. Ask your local expert to explain.

That is why the leading experimenters, such as—
Mr. W. K. Alford, radio 2 DX.
Mr. V.E. M. Oliver, B.A,, AM.LE.E., radio 6 BV.
Mr. J. A. Partridge, radio 2 KF.
Mr. E. J. Simmonds, M.LR.E., FR.S.A,,
radio 2 O.D.

use them when carrying out noteworthy experiments.

ﬁl%‘lgﬁ—so Volts 60' = ﬁ:%:i’.‘—so Volts 30’-

All CAV. HT. Accumulators are supplied fully charged
(First charge free.)

For your L.T. supply—
“ACTON ” ACCUMULATORS
in glass. '

The specially designed stout moulded glass i‘nr
has many important features in addition to its
transparency. It prevents the risk of fire,
eliminates frothing, is clean and of good appear-
ance. Noseparatorsare fitted between the plates,
which are correctly spaced by grooves moulded in
the sides of glass jar. The plate sections are
suspended from the ebonite lid which is sealed in
position. Screwed vent plugs are made of
porcelain and therefore easily cleaned.

2-VOLT SINGLE CELLS.

4 and 6-volt assemblies at proportionate prices.

Inspect them at your local radio dealer or any
C.A V. Service Station.

@andervem & OsImy
ACTONVALE.LONDONW. 3.

Adwertiscments for “ The Wireless World ” ave only accepted from firms e belivve 1o be (h sroughly reliable. A
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“A silent worker”"—
giving big results

Having a high amplification factor, the Igranic E. type
Audio Frequency Transformer gives a large volume of
distortionless speech and music, with an cntire absence
of parasitic noises.

Much wire and good wire is built into it, and the iron
is the best for transformer construction.  Therein lies
the reason for the fine performance of the E. type-
its high amplification over a very wide range of fre-
quencies. It is made in two types—E.1, with a ratio
of 1 tos for first and single stages, and E.2, having
a I to 3 ratio for sccond and subsequent stages.

E.1 costs 21/~ E.z costs 19/6.

Both types are shrouded and can be mounted closely
without interaction.

Ask your dealer about the Igranic E. Type

Write for List U163

: The IGRANIC

Instructional
Carton

: for constructing a 6-valve
: Supersonic  Heterodyne
: Receiver according to
the Igranic design,
: contains a comprehen-

RANIC

ELECTRIC

(¢

i sive, fully illustrated
Exclusive Manufacturing Licensees fi‘;';"m:':nt:?"ldb"::;'a. f“;l::
of PACENT Radio Essentials : ment drawings, wiring
. diagrams and drilling

template, Obtain a copy
rom your dealer,

PRICE 2/6,

149, Queen Victoria St., London
Works: BEDFORD

AA AlA2ANMAAL AL A

AG

Mention of *“ The Wireless World,": when writing

Plug in a LEWCOS
Coil — and Iisten /

HAT'S the test. 1t

makes all the differ-
ence when you tune in
with a LEWCOS Coil.
Listeners  everywhere
have been quick to
realise the quality and
advantages of  this
guaranteed coil.

Ask your dealer for a demonstration.  IZach LEWCOS Coil
is tested in our laboratory. It is then boxed, sealed up, and
reaches you in perfect condition. Be sure the LEW scalis

ctance (oil

3 LEWCOS advantages: b
1

Iigh clectrica! efficiency with greal
mecharical strength,

Great sclectivity resulting in cx-
trerely fine tuning.

W ™o

Excepsionally low high frequency
resistaace with incrcased signal
strengla.

THE
LONDON ELECTRICWIRE
C0. ard SMITHS LTD,,
’" Manufactuicrs of Glazite
Playh:use Yard, Golden
Lane, London, E.C.1.

P~

JUDD,

1o advertiscrs, «will ensure prombt attention, 2r
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THE TRUTH

ABOUT L.F. TRANSFORMER IMPEDANCE

O 0 O O il e R R T

I

(@) Amplification with any valve and transformer depends greatly on the
transformer impedance; the higher the transformer impedance the
better the reproduction, particularly of the lower notes.

HENCE IT IS UNNECESSARY TO VARY THE IMPEDANCE
OF THE TRANSFORMER TO MATCH THAT OF THE VALVE
USED; ON THE CONTRARY, THE HIGHEST. POSSIBLE
T_IBA(I;\ISFORMER IMPEDANCE SHOULD BE USED AT EVERY
STAGE.

() IMPEDANCE DEPENDS ON FREQUENCY, AND TO STATE
TRANSFORMER IMPEDANCE WITHOUT STATING THE FRE-
QUENCY AT WHICH IT ISMEASURED CONVEYS NOTHING.

A good transformer has a high impedance even at low frequencies to
reproduce low notes satisfactorily. A transformer may have a high
impedance at a comparatively high frequency, say, 500, and yet be a bad
transformer because the whole range of male and female speaking voices,
as well as most of the fundamental musical notes, are at frequencies
below so00.

INTERVALVE
TRANSFORMERS

TYPE AF3

HAVE THE FOLLOWING IMPEDANCES

At 100 Periods 50,000 OHMS
At 500 Periods 410,000 OHMS

i I iR
NO BETTER TRANSFORMER

IS AVAILABLE AT ANY PRICE
i f i ]

Ask your Dealer for Leaflet Wago1

RATIO 3'5 to 1
woLmwoon &Y [ m NETT. FR USE IV s
FERRANTI Ltd.

LANCASHIRE. STAGES.

[

Advcrtiscments for * The Wireless World "' are only accepted from firms we believe to be t” rroughly reliable,

a7
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Yowur Valve Pins/

¢ UniqQue F
N\Othe of the eatur@

Osram D.E.2

H.F. and L.F. ( for 2-Vo/t Accumulators)

HOLLOW CROSS-CUT PINS

However good the valve, you cannot get best results unless the greatest thought
is given to the construction of every detail. Another instance of painstakng

attention to dctails is the introducton of the HOLLOW CROSS-CUT PIN
tted for the first time to D.E.2. OSRAM VALVES.

READ HOW THESE PINS
IMPROVE PERFORMANCE

The full depth of each pin is in contact.

They can be inserted and removed
thousands of times without spoiling the
contact.

Pins cnable valve to be driven home so that
hase is flush with socket, and therefore
valve takes up less room 1In your set.

High insulation. When the leading-out wires are

THE FULL DEPTH { k,i NO POSSIBILITY soldercd to the top of ordinary split pins, as in the
OF EACH PIN 3 OF SOLDERING WX | case of thg majority of \:nl\'es, there 1s a danger of
1S 1N CONTACT T CAUSING LEAKAGE the soldering flux spreading over the bottom of the

LEAD- OUT WIRE HERE base. This is a frequent cause of leakage between

SOLDERED thepins. In the OSRAM VALVE Hollow Cross-cut
HERE pin, the leading-out wires are soldered to the bottom
of the pins and perfect insulation is thereby ensured.

for Broadcasting
The $.6:€.~your §uarantee

L _ =

Advt. of The General Electric Co., Ltd., Magnct House, Kingsway, London, W.C.2.
A3 Mention of *“ The Wireless Warld.’2 when writing 1o advertisers, will ensure prompt altention. 18
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defore making use of them, to satisfy themselves that they

CARELESSNESS IN MANUFACTURE.

J [ VERY manufacturer of repute takes pride in the
+ quality of his products, and one usually finds that
in a well-conducted business this pride is reflected in the
work of the entire staff. There are instances, however,
when it seems that some un-

OSCILLATION: IS THERE A CURE?

W]' were sorry to see, some days ago, an un-
authorised statement in the daily Prcss xeﬂardmg
a wireless invention which, it was stated, was due to Sir
Ofiver Todge. Fortunately, attention was drawn to it
in time and a correction was issued
in most sections of the Press on

.’IC(TOUIItLII)](’. slileneSs (JC\'CIOPS in :-l--u------..---uu----l---l.l--l--uu-l.-.n.-.-ll .
the organisation, which permits : CONTENTS. - the following day.

of very serious deviation from the 3 Eororiss ViEws H Sir Oliver Lodge is, apparently,
standard of qunality which the 3§ Blnomz'\'slr Rrv':r'rm\' wiri Fovr. at work on the interesting problem
manufacturer has set up. .“'c g Ef.u(-f;;onf: VALYES B 512 ?f thc”‘1‘).1't:)\"enti01}l‘l o‘f .radiatior}
would urge manufacturers of wire : By F. L. Devereus. l'(lln’ ‘1;(([1\'(11:.. |l .]stafefnen‘ta
less apparatus to pay greater 0 i @y e 517 m.lr]c 1:1 ‘t.lc' u\\ \\otfl“‘ }}.nc led
:lttcntmn‘ than is done at preser}t } Resners’ NOVELIIES 520 one to ')LllC\t‘: th.dt no 1.((61-{01: cap-
to checking the standard of their $ Crnrext Torics 501 able of producing this desirable
products. Se\'cral instances have 8 pboiisie Recenvens .. 503 3.("5‘.'“ had so far .l)een_ developed.
come to our notice recently which : By The Wanderer. -1,1"5, ol wourse, 1S not the case.
indicate that cven amongst .thc S N L LA A AN DT S 525 We kno\\.thut in the ezlr)ly days of
best-known  firms, really  serious I OUD STENNER, CONNECTONS o 527 l)‘ro:ulcustmg . the Postmaster-
cases of carelessness can occur. By A. P. Castellain. General prohibited the sale of sets

As one example. we have informa- s e TResm

: AP F ecausine interfere 3
T RANSMISS10N capable of causing interference in

E

: ¥
tion that out of & certain order : (Coutinued) . 529 this way, whilst very many de\'ipes
placed with a responsible firm for : By E. K. Saudeniiin— ———— have been e]csgribcll in 7/le W{rc-
a dozen grid leaks of stated value. : Broaveast Brevirs .. 533 less World from time to time
no less than four out of the dozen : NEw Apranratus 535 which provide a means of achiev-
proved to be blanks; in other $ WirLess Circuirs 1N THEORY AND ing the same end. even though the
words, the resistance value was & Pracrice . 537 receiver itself may be in a state of
practically infinity. Jmagine the 3 By 8. 0. Pearson. oscillation.  The reason that sets
annoyance and trouble that might  § Lerters 1o Tue Eptron 530 incapable of causing interference
well be caused to some unsuspeet- f ReipERS’ Pnroriems 54 have not come on the market is

.

-

:

ing purchaser of such an article.
‘spwi;llly if he were not in a
position to detect the fault for himself. One serious dis-
appointment in the quality of apparatus purchased will
scarcely be overlooked by the victim, even though he may
have had Jong and satisfactory Jdealings previously with
the same firm. Confidence once lost is not easily regained.
We hope that, by timely notice, steps will be taken by
manufacturers to see that no occasion will arise in the
future for drawing further attention to the matter.

8

that some loss in efficiency results
from the introduction of methods
to combat the evil or eise an additionat valve stage is
required.  If Sir Oliver Todge’s experiments produce a
cireuit which is effective, with even a single-valve oscil-
lating set, then he will have contributed another important
invention to the progress of wireless, but unless such a
scheme is applicable to simple sets without expense or com-
plication, we helieve that we shall still be as far off from
a solution of receiver oscillation troubles as we are to-day.

A9
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eceiver Using a 10 Ampereshour Accumulator
.

H I high-tension hattery introduces an element of
uncertainty into the otherwise satisfactory perform-
ance of the modern broadeast receiver.  Quality of

reception is good, valves are reliable, and the charging of
the filament battery every week or so is now taken as a
matter of course ; Lut unless onc is fortunate in having
D.C. lighting mains at hand, the H.'T. supply after the
experience of the first two or three breakdowns becomes
to the listencr a never-ending source of anxiety. It is
truc that the larger firms who have been specialising in
the production of dry cells for many years are able to
prdouce a rcasonably reliable battery, albeit at rather high
cost to the consumer. ‘This cannot be said of the average
dry battery with small cells, which is highly unsatisfac-
tory ; you may get onc to last six months, but more often
than not it will break down after six days due to a
faulty cell.

H.T. Accumulators.

As an alternative, the H.'T. accumulator may be con-
sidered.  In general the cells are too small, and if power
valves are used the H.'T. accumulator will need charging
every time the filament battery is recharged. Careless
charging will soon ruin these small batteries and in any

H.T. Battery. .

By F. L.

DEVEREUX, B.Sc.

case there is the question of transport to the charging
station, to say nothing of the high initial cost.

The use of g-clectrode valves, which, when suitably
connected, require a maximum H.'T. voltage of only 15
volts, puts quite a different complexion on the matter.
Only scven or eight eclls are required instead of sixty,
and it is possible to increase the capacity of the cells ten-
fold without producing a battery of undue weight or cost.
D.T.G. cells lend themselves admirably for this purpose ;
a battery of eight cells costs 36s. (less than the cost of
4 120-volt dry battery of first-class quality), and in the
receiver about to be described gives z.000 hours’ service
on a single charge. 1t can then be recharged at a cost
which ought not to cxceed 2s. 6d., and, owing to the
special nature of the plates, will last almost indefinitely.

Here, then, is one solution of the H.T. problem. Let
us now turn our attention to the design of a broadeast
receiver emploving 4-clectrode valves and an H.'L. hattery
of D.T.G. cells. ’

General Design

As reliability is more important to the hroadeast listenier
than to the experimental amateur, the requirements of the
former have been kept in mind and the receiver has heen
designed with the object of

+ : .
]'r_ keeping thie number of ad-
| 1 justments as small as pos-
. sible. A sketch of the

complete receiver as it ap-
pears when finished is  in-
cluded in the title of this
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article. Tt will  he seen
that the only controls which
arc visible are the key
switch for changing over
from the local station to
Daventry, and a push-pull
switch  for the filament
current. ‘The tuning and re-

e

sl
P

" action controls, once set,
T_L-T require no further attention

Attention is drawn
switching the tuner.

Fig. 1.—Circuit diagram.

particularly to the method of

so long as the wavelengths

of the stations remain con-

stant.  Two small doors

have therefore been pro-
20
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Broadcast Reception with Four-slectrode Valves,—

vided to cover the tuning dials with which one might be
tempted to interfere were they visible. Removal of the
back of the cabinet reveals the three valves which are in
a4 compartment to themselves, and above them another
compartment containing the I.'I". battery. The receiver
may therefore be operated, the I..'T, battery charged, ani
valves renewed without interfering in any way with
other parts of the receiver.

The Circuit,

In order-to tune to the
local station and also to
Daventry, two separate tuned
circuits  are  connected  in
series in the-aerial circuit.

Corresp:onding reaction
cotls are connected in series
in the plate cireuit of the de-
tector valve, and a double-
pole change-over switch s
arranged  to  short-circuit
either pair of coils when not
inuse. The short-wave coily
for the local station are the
upper pair in the circuit
diagram, thus the conneetion to the grid of the detector
valve is taken directly from one end of the short-wave
tuner, the short-circuited Daventry coil being at earth
potential. - On the Daventry wavelength capacity efiects
due to the short-circuited short-wave eoil will not ad-
versely affect the efficiency of the receiver.  The tuner is
connected 1o the outer grid of the first valve through the
usual 0.0003 mfd. condenser and 2 megohm grid leak,
the lower end of which is connected to the positive end
of the filament. A fixed resistance is connected in the
vositive filament lead of this valve to reduce the filament

Rear view of basebourd
assembly. The detector
valve has been removéd

current-stightly helow that of the two L1 valves.  This
precaution is taken because a lower H.T. voltage is used
tor the detector than for the 1.1, valves.

FFour-clectrode valves have a comparatively low imped-
ance, and it is therefore possible to employ a high-ratio
transformer between the detector and amplifyving valves.
In this case a transformer having a 6 : 1 ratio was chosen,

10
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and a considerable step-up of voltage between the .detector
and L.I'. stages is thereby obtained. No by-pass con-
denser ix shown, but one having a value of 6.001r mfd.
may be connected across the primary winding if there is
any difficulty in making the receiver oscillate on the
Daventry wavelength.

An cxamination of the characteristic curves of the
D.X.7 four-clectrode valve reveals that with the maximum

The baseboard assembly with
tuning panel to the tront.

HT voltage of 15 o 16 volts, the correct grid bias is
approximately  — 3 volts, permitting & maximum  input
swing of 6 volts on the grid ot the amplifying valves.
The significance of this is that with normal reception
only one stage of amplification is permissible ; a swing
i excess of 6 volts would he obtained even with weak
signals were two stages to e cmployed.  On the other
hand, the power handled by the D. .7 valve is compara-
tively small, and to obtain satisfactory results even with
a small loud-speaker it is advisable to connect two of
these valves in parallel in
the  low-frequency  stage.
The normal anode current
with 16 volts on the plate
and in the grid, and with a
grill biax of —3 valts, is
approximately 1.5 mA. per
- valve.
3 The filament current s
switched on and oft Ly a
combined switch and filament

resistance  eonnected in the
positive 1T, lead.

It will bhe seen that no
reservoir condenser is con-

to show the spring con-
tact for the inner grid
connection,

nected across the H.T. bat-
tery, the reason for this
being that the batterv actu-
ally used in the receiver has an extremely low internal
resistance, and a reservoir condenser is only necessary
in cases where the internal resistance is high.

Choice of Components,

Polar tuner units which include an adjustable reaction
coil lend themselves admirably to this circuit.  They are
A TT
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Broadcast Reception with Four-electrode Valves.—
tuned by two Polar Junior condensers
which are both ¢heap and compact, and

AT
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once set to the wavelength of the
station to be reccived require no further
adjustment.  The change-over switch
associated  with the tuned circuits is
manufactured by the Dubilier Con-
denser Co., Ltd., under the name of

the ‘¢ Minicap '* switch. The grid
condenser and leak is also manufactured
by the same company, the latter being LA -
the new type in glass container known
as the * Dumetohm.”’ e 1
A Pve 6:1 ratio transformer was
chosen from among the half-dozen best f ¢
makes of intervalve transformer on 1%’ -c
account of its small overall height, '} & D
which is less than the height of the two g}t 1 @1 2
ebonite panels of the recciver. §
As reliability is of the utmost import- 20

ance in this receiver, the grid bias bat-

teries must be chosen with great care

as they will be fitted in an inaceessible
position and must rctain their 1L.M.T.
for at least a year. Siemens T A
type cells werc chosen, as they have not a
onty proved to be rcliable, but arc of a convenient shape
for fixing to the haschoard.

Lin dia.;

Constructional Details.

The framework of the reeeiver consists of two parallel
hoards, the lower of which measures 18in. x 1.4n. X iin,,
and forms the basc of the cabinet. The upper hoard,
16in. x 12in. x }in., exactly fits inside the cabinet, and
supports the H.T. and TT. accunlator cells. The

?..__ _ - = e

Fig. 2.—Drilling

12"

detaits of the ebonite panels.
1in. dia., countersunk for No 6 B.A. sCrews;
D, jin. dia ; E, {in. dia.

Sizes of holes are as follow:
G, {in. dia.;

B,
battery board is supported from the base on two parallel
ebonite pancls, which are fized vertically to the base
board by micans of cast aluminium brackets. The top
edges of the ebonite panels are drilled and tappe:! No.
6 B.A. for the screws holding down the battery hoard.
1t will be scen that the space between the two boards is
divided into three compartments by the chonite panels.
“The front compartment contains the tuning adjustments.
the centre compartinent  the main components of the

receiver. and the rear compartment the

three valves.

}I.'
A
!

ﬁ
.

1

— -

e ]
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The front panel, drilling details ol
i which are given in Fig. 2, carries the
: aerial and carth terminals, the ‘ on”’
' and ““off ©7 switch, the wavelength
i change-over switch, and the tuner units
; and condensers. The Dback panel
E carries the valve sockets and loud-
! speaker terminals. Drilling details arc
also given in I'ig. 2z, which shows the
position of the holes for securing the
phosphor-bronze ~ spring contacts by
means of which connection is made to
the metal base of the valves. Tt is to
this metal base that the inner grid con-
nection of the valve is made. Termin-
als are provided on the side of the valve
hase for this connection, hut spring con-
tacts have leen used to facilitate the
removal of the valves in the somewhat
limited space available in the valve

14

00

l compartment.
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}_ 6 e
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1 A dimensioned drawing of the base-

Fig. 3 —Baseboard dimensions and positions of the transformer grid batteries

and grid condenser and leak
A I2

board, showing the position of compo-

nents fixed thereto, is given in Fig. 3.

This drawing also gives the dimensions
22
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LIST OF COMPONENTS.
Ebonite panels, 12in. X 3}tin. x }in. | 8 Z-voll cells (Exide D.T.G.).
Tuner unils (Polar C.P. 8883, C.P. 8839). | 1 2-volt accumulator in glass case, 43 A.H, (C.A.V.).
ariable condensers (Polar Junior). ‘ 2 Grid cells, 1} volt (Siemens, “T " type).
D.P.D.T. switch (Dubilier ** Minicap”’), | 3 Four-electrode valves (Marconi or Osram D.E.7).
F l
|

ixed condenser, 00003 mfd. (Dubilier). ¥ pairs aluminium brackets (A. J. Dew & Co.).
Grid leak and holder, 2Mq (Dubilier * Dumetohm "), 6 Terminals, “ M" type (Belling & Lee).
Intervalve transformer, ratio 6: I (Pye). Mahogany, thickness lin., for baseboards and cabinel.
Combined rheostat and swilch (Argonaut). I Wire, screws, efc.

Approximate cost, excluding loud-speaker, (10 10s. od.

N SR

of the upper haseboard supporting the batteries anl the  flex of specially thick cross-section to reduce resistance
positions of the two ehonite panecls. losses which would otherwise be serious in the two-volt

The wiring is carried out in aceordance with Fig. 4. filament circuit. The normal lfilament drawn {rom the
Wiring associated with the H.T. and I..T. batteries has  I..7T. battery when three valves are in use is 1.2 amps..
i and since a drop of only o.1 volt in the
connections is sufficient to limit the use-
ful discharge period obtainable from the
hattery, a resistance in excess of o.1
ohm in the external filament circuit can-
not be tolerated. 1t was this considera-
tion which led to the choice of the
‘“Argonaut ' filament resistance and
switch; the contact ring at the end of
the switch ensures that no part of the
resistance wire remains in circuit in the
full “~on ™ position.  The importance
of keeping the resistince of the fila-
ment circuit low when 2-volt valves are
uscd cannot he over-emphasised ; any
latitude which might be allowed for
6-volt valves would probably prevent
the receiver from working if 2-volt
valves were substituted in the same

Fig. 5.—Leading dimensions of the cabinet cover.

circuit.
been carried out with rubber-covered No. 16 S.W.G. The wiring having been completed, the battery board
tinned copper wire.  The remainder of the wiritg is s screwed in position and a vertical partition, Sin. high,
carried out with bare tinned copper wire. is fitted betwcen the H.T. and L.T. battéries. This

Wiring the Change-over Switch partition not only serves to isolate the 1.1 hattery,

If the wavelength change-over switch is wired exactly
in accordance with the Jiagram, the operating lever will
automatically point towards the tuner unit in circuit.
When the switch is moved over to the left-hand side, for
instance, the centre contacts will be connected through to
corresponding contacts on the right-hand side of the
switch. It will be seen from the wiring diagram that
the tuner and reaction coils in the right-hand socket are
short-circuited in this position ; thus the receiver is teing
tuned by the left-hand condenser and unit towards
which the lever is pointing.

The fixed resistance in
series with the filament of
the detector valve consists of
a piece of No. 36 S.W.G.
Eurcka  wire, v}in. in
length, which actually forms
part of the wiring of the re-
ceiver, ;

The connections to the
H.T. and L.T. batteries
are made with flex, the "

I.T. leads consisting of The complete recelver as it appears with the cover removed,

7 Y 13
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thereby preventing inter-
fcrence  with  the H.T. 8
battery when the docr

at the back  of the f*’j L+$

cabinet is removed, but

also scrves as a support o

for the H.T. and 1..T.

leads which pass up from
the lower compartment
through holes in the hat-
tery board.

The leading dimensions
of the cabinet are given
in Fig. 5. This slips
over the recciver, when
completely assembled as
in the photograph on the
same page, and need only
he . removed  every  six
months for recharging the
H.T. accumulators. Tven
after six months’ use the
cells will be by no means
completely  discharged,
and  the recharging is
only done to keep them in
gond condition.

On test it was found

05n
& 1 | T 5. |
. 5;'———-—(@! (&2 ] :s. /\WH.T.-PIBV.
L P p@’r——@- L
@ o ,,L_ — e HT, =
i

00003 mfd

that 16 volts gave best
results  for the LI
valves, and 10 volts for
the detector. At four
miles  from the Iocal
station (21.0) and 65 ~1-
miles  from  Daventry
adequate results were ob-

l

0'0005mfd

:@@@D- -

tained from an Amplion

]
Junior loud-speaker. Of AERIAL

J \

course, the volume is not
as  good as  that ob-
tainable with 3-electrode

Fig. 4.—Complete wiring diagram.

valves and higher valves of H.T., but is quite sufficient by 4-electrode valves will soon stimulate public interest
for a small living room, and those who value reliability — and thereby make it worth the while of the manufacturers
more than excessive volume will find this receiver suitel  to produce larger valves with a higher filiment emission

to their needs,

from which we can obtain adequate loud-speaker volume

It is to be hoped that the advantages which are afforded  without the necessity of paraileling.

EXPERIMENTAL TRANSMISSION STATIONS.

South Africa.

We print below  the  call-signs and
addresses of amateurs in South  Africa
which we have ascertained since the pub-
lication of the “ Wireless Annunal’ for
1926 and the supplementary lists which
appeared in our issues of Junuary 27th
(p. 144) and February 3rd (p. 189). ¥or
this information we are indebted to our
South African contemporary Rodin.

UNION OF SOUTH AFRICA.

Changes of Address,

A3M ]. A, lHegarty, Main Rd,, Observitory
Capetown,

A 30 M. E. Smith,  Electron,” Umlaas Re,, Natad,

A 8V . E, Dixon Benuctt {Div, Hon, Scc. O.F.S,,
Div, 4), 5, First St.. Bloemfontein.

A I4

A4R . M. Goodman, /o Auto Fledrie Sapplies, RHODESIA.

Aliwal St,, Durban. 1SR 1. M. Davidson {Div. Hon. Sec.. Div. 12),
A4V 1. 1. Green (S.A.R.R.L. TTeadquarlers Sti}, L3ox 530, Salisbury.

/o Box 7007, Johannesturg, 2 SR ;. Musgrave (Div. Hon. Sec., Div. 9), Box 38,
A5J H. \WV. Heywood (Hon. Sec.}, Oificial Relay Sclukwe,

Station, $.A.R.R.L., Natal, Div. 5. 5 SR The Rev. —- Whiteside, St. George's Sehool,
A 6B R. (5. Beard, King's View, Bluff, Durban. RBulawayo.
A 6C W, G. Yapp, 1, Single Quarters, V.F.P, 6 SR H. le P, Heanme, P.O., Sclukwe.

Box 27, Verceniging. 7S8R A. Pryce\Villiams, Antclope Mine, Matopos,

: 8 SR 1. van Rynevell, Shepherds” Reet, Hartlev.
New Cal'l S.“'n?' . Sl 9SR S. LLmptage, Salcombe, Plumtree,

A ZG Vo 1o DSy Richmond, Natal. SR Captain Douglas Mail, ¢/ Div, Headynarters,
A% I, Tevine, 20, Powell Rd., Durban, Box 28, Selukwe
A 7K D.L.Gordon, L7, Richmond Drive, Johannes- B .

burg. SOUTH- WEST AFRICA. . )
A7X Dlortable Station of A 5N (Experimental Z 3A 1.. Robinson (Div. Hon. Sec., Div. 13}

Beam Station), A. J. Jacobs, 4, Loch Ave., Box 8%, Lurcritz,

1'arktown West, Johannesburg. PORTUGUESE EAST AFRICA,

BRITISH EAST AFRICA. CVPE  A. Gariso (Div. Hon, Sec., Div. 1), BM.R.
KY1VP L. J. Hughes, ¢ 'o Mombasa Radio Station, Telegraphs, Villa ery.
19
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New Wireless Telephony Equipment now Working on the German Railways.

NDIAVOURS have been made almost since tole-

graphs were first introduced to establish commu-

nication with moving trains. At the onset the object
of experimental work probably had not in view the sctting
up of a public telephone service with trains in motion
but systems were developeil essentially for communication
with the train staff in connection with signalling.

Inductive Telephony.

Induction methods making use of wire loops encircling
the train track and also wires running along the side of
the route formed the basis of most of the carly experi-
ments, and although some measure of success was achievpd
this arrangement was not
considercd  sufficiently  pro-

It is stated that German vailway engineers investigated
the possibility of this method of communication, and
the experience gained from an experimental installation

mising for the development
of a train telephony svstem
on a commercial basis.

A system of this kind was
developed in Sweden by
Werner  Warfvinge  and
Thornblad, and the instal-
lation was set up on a rail-
way line near Stockholm. In
this instance communication
with the moving train was
produced entirely by the pro-
perty of induction, and for
this purposc large loops were
supported about the track.

The earth connection is made by
linking together several of the axle
boxes in which an actual contact is
made with the shaft of the wheels.

Method of erecting the aerial above
the roof of the coach.

on the railway line between
Marienfelde and Zossen revealed
.| that the system of inductive train
: telephony oftered too many diffi-

being carried by masts on
both sides.  The roaches were similarly equipped with
large inductive loops.  Strong microphone currents were
applied, producing a fluctuating magnetic field of sufficient
intensity to bridge the few yards between the windings
round the coaches andl the loops encircling the track.

—

The complete transmitting and receiving equipment installed it the railway telephone exchanges
for communicating with trains

i1

culties for its adoption as a public
means of communication.

At the end of 1918 it was decided to abandon the in-
ductive system, and development work with a view to
designing wireless gear was undertaken Ly the firm of
Goertz on a section of their private railway between

Lichterfelde West and Tet-

low Schénow. In  these

new tests purely wireless
methods were adopted, the
apparatus on the train con-
sisting of a wireless tele-
phony set used in conjunc-
tion with an external aerial
crected on the roof of the
coach.  The usual form of
telegraph line running along
the side of the track was
made use of as the stationary
= aerial.

By the beginning of 1921

a good measure of success

A T35
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Telephony on Trains.—

had been attained, and a duplex telephony system making
use of two wavelengths and embodying suitable filter
circuits was brought into commiercial operation. Com-
munication could be established with moving trains on
the Goertz railway from any postal telephone within the
district of greater Berlin.

1t was from a demonstration of this experimental

installation that the German authorities decided to investi-
gate the possibilities of extending the system and adopt-
ing it on main-line routes. Similar equipment was there-
fore set up along the track between Hamburg and Berlin,
the experimental equipment being installed at Spandau
West. Another station’ was subsequently installed at

B

3

Transmitting set on
the train installed in
the operator’'s com-

partment
Rergedorf, near
Hamburg. The

system showed so
much promise as

Wireless
World

APRIL 71k, 1020.

‘The power plant. The motor generator set supplies high tension
current as weil as direct current for battery charging.
install systems on the Berlin-Hamburg and the Berlin-
Munich routes, and whilst the latter circuit is not yet com-
pleted, the Hamburg-Berlin installation was opened for
public use on January 7th last, and is probably the first
commercial train telephony service to be brought into

operation.

Telephoning from the Train.

The compartment on the train in which the apparatus
is installed is divided so as to provide accommodation for
the operator and also a small
sound-proof room in which is
a telephone hand set for the
use of passengers. The walls
of both rooms are liberally
padded in a similar manner to
the draping in our broadtast-
ing studios, but in this instance

S |
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regards prac-
ticability that an
arrangement was
macde with the firm of Dr. Erich F. Huth to erect and
work installations for the transmission of messages on
moving trains, and it is interesting to note that the agree-
ment entered into cxpressly stated that the traffic would
not be confine® solely to the transmission of telephone
calls, butwould also embrace the delivery of telegrams and
the transmission of broadcast entertainments and news.
A company was subsequently formed for the purpose of
introducing and working train telephony on the German
railway lines. The new company at once commenced to
A 106

by passengers

Train receiving set and throwover switch for
bringing in circuit the telephone instrument used

View of the wireless equipment In a railway telephone
exchange.

-
"

[N
vt
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Telephony on Trains.—
the draping is intended only for the exclusion of
train noises. 'The two sections of the compartment are
connected by a window, so that the operator can advise
a passenger when a call is through, and draw his atten-
tion to any irregularities in the working of the system.
A single aerial system is used both for transmission and
reception, and the acrial is excited by the transmitter even
when it is being simultancously used for reception. IFilter

Telephone room on the train. The small window connects with
4 the operator's compartment.

circuits are in use to accomplish this, giving reliable
tluplex working, so that the passenger making use of the
apparatus experiences no difference hetween it and the
ordinary telephone service. ‘The aerial is rigidly sup-
ported over the roof of the coach, while the carth wire is
connccted right to the shaft of the wheels. To avoid any
variation in the resistance of the earth connection. leads

One of the receiving sets. It is manufactured by the German
firm of Dr. Erich F. Huth.

3

Wireless

orlld ¥
are taken to several of the
together.

A telegraph line is provided on the telegraph routes
adjoining the track for communicating with the train, and
an interesting feature is the inclusion of choke coils in
all line circuits before connecting up with cables. The
pick-up line, moreover, does not form part of any of the
cable connections, and is run as an elevated wire through-
out the whole of the distance over which communication
with the train is possible.

Transmitting and receiving equipments are installed at
both ends of the wire and also at junction points where
branch lines occur. The equipment used in conjunction
with the line circuit is undoubtedly complicated, for not
only has duplex communication to be established, but
several trains may be traversing the same section of track,
and, so that each may make use of the system, different
wavelengths are allocated. An involved system of filter
circuits must therefore be cmploved.

wheel-shafts und bonded

A rear vliew of the transmitter.

The equipment so far installed is apparently being
worked with suceess, and the Postal Department have
tesued instructions with regard to the despatch of tele-
phone messages and 1elegrams.  Telegrams are, in fact,
accepred by all telegraph offices and at the railway tele-
phone exchanges, and must, of course, be addressed in
such a way as to make it possible to find the addressce
without ditliculty. ‘The charge for a telephone call is
about four shillings, in addition to the usual land line
charge.

It is understood that a considerable amount of traffic
is being handled, and it is to be expected with the ap-
paratus in use on a commercial basis that the technical
development will be rapid as well as creating a new
service of considerable valuc to-the public.

A 17
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A Section Devoted to New ! =

LOW-CAPACITY VALVE HOLDER.

‘The valve holder is built up in an
¢bonite block $in. in thickness and
2}in. square, in the centre of which
a_ 1lin. diameter hole is cut. Four
holes are dritled at suitable intervals
about lin. from the circumference of
the central hole.  These are opened
out for half their depth to a dia-
meter suitable for the contact clips,
the lower half of the hole bheing
tapped No. 4B.A. The contacts are
made from phosphor-bronze or brass
strip 3in. wide, one end heing shaped
to form a soldering tag. The con-
tacts are then inserted in slots cut

Low-capacity valve holder.

radially through the centre of the No.
4B.A. holes. The valve holder, be
sides being rigid in construction, has
a low sclf-capacity.—A. S.
0020
LONG-WAVE RECEPTION.

Most amatcurs possess a series of
plug-in coils suitable for the lower
broadcast band of  wavelengths.
These may be adapted for use on
long waves by means of the unit
shown in the diagram. A series of
plugs and sockets is mounted at
suitable intervals on an ebonite strip
which is fixed at right angles to a
coil plug. Plugs and sockets arc
connected in series according to the
wiring diagrani, which shows the

A 18

underside of the panel.  This will
ensure that the inductances of the
separate units add together.

The unit with the coils inserted
may then be plugged into the fixed
socket of a variable two-coil holder,
the first coil of the series being re-
actedd upon  in the ordinary

way.

Coil adaptor for long-wave-reception.

Coils of the same make should Te
used, if possibie, in order that the
direction of winding may be the samwe
in each case.—1.. J. Y.

000D

VARIABLE COIL HOLDER.

Tollowing standard practice the
coil holder is built up between two
parallel chonite strips, the one coil
holder serving to fix the spacing be-
tween the strips.  The moving coil
holder is pivoted in the usual way
and a bell crank is attached to one
end of the spindle. At the other end
of the coil holder a spindle is
mounted in brass bearing hushes and
fittedd with an ebonite adjusting knol
A length of fine cat-gnt or string is

CAT-GUT OR FINE STRING

Ideas and Practical Devices.

given several turns round the spindle
and then attached to the ends A and
B of the bell crank. On rotating the
spindle a slow motion will be im-
parted to the moving coil holder. 1f
the proportions shown in the diagram
are adhered to, no difficulty will be
experienced through the controlling
string becoming slack in the middle
of its travel.—W. A. S.

0200

CARBORUNDUM DETECTOR.
The diagram of this detector is
self-explanatory.  ‘The stecl contact
is a lall bearing which is held in posi-
tion over the crystal by a short length
of glass tubing fixed over the crystal

BRASS \STRIP

STEEL BALL

GLASS TUBE GLUED
INTO RECESS —_

CARBORUNDUM-—

Carborundum steel detector

cup. Lo find a fresh contact, all that
it is necessary to do is to lift the brass
spring, shake the detector once or
twice and replace the  spring.—
5. C T

—)

Slow motion

coil holder.
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Events of the Week in Brief Review.

DEPOSITS ON WIRELESS AERIALS.

Tenants of the Council houses on the
Buddicombe Park estate, near Chester,
are resenting the imposition of a deposit
fee on each wireless aerial erected,

vooo

FRENCH LESSONS BY BROADCAST.

The London Flementary Education
Sub-committee recommend that, as an
experiment, central schools where French
is taught may listen on Fridays until the
summer holidays to hroadcast lessons in
French.

0000
BERLIN RELAYS DAVENTRY.

The B.B.C. engineers are not alone in
attempts at relaying Continental pro-
grammes. Similar experiments are being
conducted by the engineers of the Federal
Telegraph Office in Berlin, who are relay-
ing Daventry’s transmissions from the
Savoy Hotel.

0000
NEW PROBLEM FOR INDIAN
AMATEURS.

The pending arrival of a general scheme
of liroadcasting in India has prompted
an investigation of amateur transmitting
licences. At present several radio clubs
hold licences to broadcast, but whether
this privilege will remain in their hands
is open to doubt. Many individual
amateurs hold licences for experimental
lransmission, whilst being forbidden to
transmit anything in the nature of a
broadcast programme.

0000

PEACE IN THE EUROPEAN ETHER ?

The knotty question of European broad-
oast wavelengths is being approached in
a new fashion by the International Radio-
telephony Council, the result of whose
deliberations at Geneva is the formula-
tion of a fresh plan, dividing stations
into two classes. Under the first class
come those stations using comparatively
high power; these will be entitied to an
exclusive wavelength each. The second
class embraces low power stations which
will employ a common wavelength. The
wavelengths will be calibrated by a wave.
meter common to all countries, and each
station will be required to keep rigidly to
its allotted wavelength, Three technical
committees have been formed to superin-
tend the enactment of these proposals.

12

DEATH OF ‘“ LUSITANIA" OPERATOR.

An echo of the sinking of the  Lusi-
tania’>> was provided last week by the
death of Mr. A. E. Sargent, of Rushden,
who was first wireless operator on the ill-

fated vessel.
0000

WIRELESS IN SAHARA.

A proposal to carry wireless into the
heart of the Sahara Desert has, been made
by the third North African Conference,
which has just concluded its sitting in
Tunis. The suggestion is to equip the
two isolated outposts of Wallen' and
Tessalit, on the desert route from Colomb
Becher to the Niger, with transmitting as
well as receiving apparatus. This would
link up Northern with French Western
Africa by means of a wireless chain across
the Sahara.

WIRELESS AT BORSTAL.
The Home Secretary has given his con-
sent to a proposal to install a wireless

set and loud-speaker at the Borstal

school. 'The apparatus will, we under-

stand, be provided by The Daily News.
0000

ANNUAL DINNER OF THE WIRELESS
EAGUE.

L

The Wireless League dinner, to which
attention was drawn in our issue of
March 24th, is to be held on April 23rd
at the Royal Automobile Club. In our
previous note it was erroneously stated
that the price of tickets would be 8s. 6d.
The charge is only 7s. 6d., and this is, of
course, exclusive of wines, etc. The
presence of many prominent personalities
in the sphere of wireless should ensure
a large gathering, so that members wish-

A FAMOUS$ FRENCH BROADCASTING STATION  Engineers in the control room
of Radio Paris during the transmission of a,programme.
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ing to attend are advised to make early
application to the Secretary, Wireless
TLeague, Chandos liouse, Palmer Street,
S.W.1.
0000
FOOLING THE LISTENER.

Listeners to the WLW broadcasting
station at Cincinnati, Ohio, had to be on
their guard on April 1st, when a special
“ April Fool Programme’ was trans
mitted for their benefit.

coo0o%
LUCKLESS WIGHT.

Isle of Wight listeners are complaining
that their broadcast programmes are
being interfered with by spark signals
from Irench trawlers.

0000
IRISH LISTENERS' LEAGUE.

Emulating their British cousins, iwire-
less enthusiasts in the Irish Free State
are considering  the formation of «
Listeners’ League.

0000
BROADCASTING : NEW STYLE.
From a DBelgian contemporary @ Tha
station at Dorchester is actually one of
the most powerful broadcasting installa
tions ; it has at present 800 transmitters.’
Doubtless the ideal arrangement would
be to provide one transmitter for each

listener.

0000
NO HOWLING IN HUNGARY.

A decree has been issued in Hungary
forbidding the use of re-radiating ve-
ceivers. It is also enjoined that *‘ radio
apparatus may be constructed, procured.
owned, transferred, traded in or imported
only by persons to whom suchv permission
has been granted by the Hungarian
Chamber of Commerce.”

0000
R.A.F. CADETSHIPS.

Vacancies now exist in the Royal Aiw
YForce for flying officers, faeilities being
given to specialise in wireless, engineer-
ing, gunnery and other subjects.  The
next examination of candidates for entry
as Ihgut cadets to the B.AF. Co'lege,
Cranwell, in September next will begin
on June 22nd. Forms of eutry, which
can be obtained from the Secretary, Civil
Service (‘ommission, Burlington Gardens,
W.1, will not be accepted later than May
6th. Candidates must be between the
ages of 174 and 194.

[s NN ele]

SHIP WORKING WITH LOW POWER.

Some surprising results with a FkW.
set manufactured by the Radio Communi-
cation Co., Ltd., are reported by the
operator on board the s.s. Qucenswood,
which bas recently been fitted with the
apparatus.

The following extracts from the oper-
ator’s lng rclate to performances during
broad daylight :—

January 10th.—Worked
Brazil, at 700 miles.

January 12th.—Worked aunther ship at
distance of 800 miles.

February 13th, — Worked Otchishi
Radio, distance 800 miles.

February 18th.—Worked San
Brazil, at 540 miiles.

To cover these distances in daylight
it has generally been necessary to employ
sets ranging up to 1} kilowatts

A 20
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AT RADIO PARIS. A pcep In the studlo of the famous French statlon.

It would

appear that the stone pillars are an encumbrance, quite apart from any influence tiey
may have on the acoustics of the studio.

HIGHER POWER IN AUSTRALIA.

"§he  well-known Dbroadeasting  station
2FC at Sydney has increased its power
from five to ten kilowatts. The trans-
mitter has been moved from Willoughby
to 'ennant 1Ll

0000
WHITSUN WIRELESS EXHIBITION IN
BIRMINGHAM.

Readers in the Midlands will be inter.
ested to learn that a wireless exhibition
is to be held in the Bingley Ifall from
May 19th to 26th, under the auspices of
the Birmingham Chamber of Commerce.

It is reported that the National Asso-
ciation of Radio Manufacturers and
Traders has given permission for its
members to participate.

0000
SHORT WAVE BROADCASTING TESTS
FROM U.S.

A special series of short-wave broad-
casting tests is being conducted during
the present month by the General Elec-
tric Company at Schenectady, New York.

Every evening except Wednesday and
sunday (Thursday a.m. and Monday a.n.
G.M.7T.), 2XK will transmit on 65.5
metres, while 2XAF will operate at the
same time on 32.79 metres, both broad-
casting the ordinary programme of
WGY. Telegraphy tests will also be car-
ried ont on 15, 26.4, and 50.2 metres.

Report forms can be obtained from the

Radiv  Department, Geueral Flectric
Company, Schenectady, N.Y.
cooo

LOUD-SPEAKERS ON SHIPS.

A new field for the loud-speaker repro-
duction of mmusic has been found in the
requircments of passenger ships for musie
and entertainment. In order to cater for
the pleasure of passengers and to supple-
went the usual musical arrangements, a

number of ships are now being equipped

with Marconi orchestra repeater installa-

tions. Music from the ship’s orchestra ov

from a gramophone, or received by wire-

less, can he reproduced in any part of

the ship by means of this installation.
cooo

TROTSKI'S RADIO PREDICTION.

A prophecy invelving the seizure of the
Eiffel Tower wireless station by revolu-
tionavies was made by Leon Trotski in
addressing the society known as the
“¥riends of Radis,” in Moscow, on
March 2nd.

After emphasising the importance of
radio as a means of binding together
Russian cities and villages, M. Trotski
said : ‘“We must be prepared for the
moment when the French proletariat will
seize the Eiffel Tower and proclaim itsclf
master in all civilised languages. Then

-we must answer : ‘ We hear you and are

ready to help you

Change of Address.

Mr. J. Nelson, M.I.LE.E., advises us
that after more than twenty-two years’
service with British Insulated Cables he
has now left that company and has
opened an office in Bristol at 9, Denmark
Street,

0000
The Hava Micrometer Dial.

In the recent description of the Ifava
dial the manufacturer was given as Halla-
day's, Limited, 12 to 18, Geach Street.
Birmingham. This is an cvror, the Hava
dial being made by the Comton Wireless
Manufacturing Co.. 26-28, Bartholomew
Square, London, K.C.1. Messrs. Halla-
day’s, however, also produce an instin-
ment dial which is provided with a redue-
tion gearing.

24
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RECEIVERS.

Some General Considerations Discussed.

By THE WANDERER.

B jl OST trade experts and a vast majority of am: teur
lisieners perceive no future for portable receivers.
They put forward wwo very damaging eriticisms

—that portable sets are fav (oo bulky, and that, cven it

they could be made light, portability is nov an asset.  No

invention has been immune {rom eriticism in its carlicr
erwdities ¢ the bieyele and the gramophone were ridiculed
for several years hefore thev entered every houschold.

Many portable scts are still absurdly  weighty  and

cumbersome ;  there is litle of a really  practical

nature  en - the  market  which  weighs than

35 Ib. or measures less than about 18in. squarc

and at least  6in. thick.  But  their  weight s

steadily decrcasing, and their power is always going up;

the writer owns a small portable which measures very
little over a foot square, and embodies within these dimen-
sions its own batteries, aerial—everything except leud-
speaker.  He has listened to America on a single-valve
stiper-regenerative set built into a half-plate camera case,
and as radio is still in its teething stage there is also-

Iutely no question but that bulk and weight will presently

be cut down to rational figures.

Size and Weight.

No thoughtful student can seriously question the value
of portability. .\ radio set is really a kind of hybrid
hetween a daily paper and a gramaophone. It the Daily
arl were engraved en brick tablets in Babylonian fashion
it woulll never achicve a million sale, simply because
it would ccase to be portable.  Gramophones the size of
At Compacton 7 would be a drug on the market.  Simi-
larty, the radio st must ultimately be portable.  Our
descendants will probably carry combined ¢ send-aad
receive ' sets in their side pockets and be called up by
anybady from anywhere at any time: thev will mock at
the clumsy non-portable telephone svstem of the hizarre
twentieth century.  But already the light, compact, self
contained set has real assets. The writer lives in a large.
old-fashioned house in the country.  Four of its rocms
are variously occupied for living purposes, according to
the time of vear, coal economics, and so forth. Tt would
be possible to wire all four rooms for wall-plugs at the
cost of some disfigurement and with a probable lnss of
tonal purity; a portable receiver solves these problerns.
I the event of sickness, the portable can be taken to
any of the cight hedrooms. Tt is cqually available for
the tennis lawn and impromptn summer evening danees
thereon; for picnies: for the summer holidav or the
week-end bungalow. “The local parson occasionally places
A similar reeciver at the disposal of his sick poor.” Adiit
ting the weight. cost, and bhulk of existing portables. any
houschold which has transferred from a G.P.O. aerial
and a ““dog-kennel 7 set chained 0 a single input point
nmust nevertheless volte for the portable,

As soon as the word ““ portable ’” s breathed, most
‘trade designers and most amateur constructors jump at
a frame acrial.  There is a very widespread ignorance

2

Tess

on the subject of miniature or improvised energy col-
lectors, as may be proved by a thoughtful study of some
of the atrocities on the market or & few experiments with
a little home-made apparatus. [ will not give any tech-
nical data, hut a few homely facts. The trade’s ideal
turns to a folding frame about 2ft. square or a loop
wound in the lid of a cabinet. At my home station a
good superheterodyne will bring in nearly all Europe on a
frame 21t. square, and on a ¢ood night most stations will
come in at real loud-speaker strength. ‘Transfer the same
receiver to a low-loss and technically perfect frame 1ft.
square ; the ““bag ™ will promptly shrink. On a low-
loss frame 18in. x 18in. sNX and the ncarest main
station will he comfortably audible, but no distant station
can he picked up on a loud-speaker.

‘Turning to straight circuits, the writer has been busy
for-some time attempting to evolve a cheap portable sct
intended for headphone work only. At fifty miles from
the nearest station a circuit consisting of three
H. 1" valves (with simple tuning) and a crystal is almost
sifent on a full-sizedl frame acrial.  With a G.P.O. acrial
and earth it is instantly converted into a most powerful
receiver of immense range.  With one end of a frame
connected o the aerial terminal and the carth terminal
coupled to a real earth it will bring in several stations
at pleasant strength. On an jmprovised indoor acrial
amed carth, consisting of gond lengths of flex slung over
picture rails and Iving on the floor, the receiver is quite
powerful and gives good range.  To sum up. the 1ft.
[rames to he found inside the lids of some portables are
only (it for use under the shadow of a transmitter, unless
the cirenit and design of the sct are exceptionally good.
Fhe powerful portable. sueh as the superheterodyne, s
hest served by a full-size eollapsible frame of first-class
design, and the portables with ““ straight *? circuits need
an_improvised lex acrial. shing over trees or picture
rails, in conjunction with a eopper tube earth out of
doors, or a pipe carth indoors. A very different story
may come to he tolll if cver broadeasting is rearsanised
on very short waves: but we have to deal with our world
as it ix, not as it may he.  or cheap portable service
the writer has discarded the frame: with two H.I'. and
detector, packing into a small attaché ease, he finds that
ilex Drings in XX anywhere.  He has equally dis-
carded miniature frames for superher. work, and prefers
to carry a full-size collapsible frame. though it means
carrving two packages instead of one.

The Accessorics of the Portable.

Tt is obvicus that even a wealthy enthusiast is hardly
likely to Turnish himsell with two separate réeeivers, each
costing upwards of 50, one intended for domestic use
at a fixed station and the other for portable work., A
single receiver must serve hoth purposes.  This condition
limits the circuit for the present to the superheterodyne,
and to a very few superheterodynes.  Thanks to un-
screened intermediate amplifiers operating on commercial

A 21
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Portable Receivers.—

frequencies, the majority of superheterodyne sets suffer
from a mild welter of parasitic noises. In this respect
two or three of the British kits display a very pleasant
contrast in background with the average American set.
It is possibly true they have less power and range, but
every practised listener is aware that there are few golden
nights in any year on which the really distant stations arc
worth listening to for any but boastful rcasons; so a
reduction of range is immaterial except to the stunt mer
chant. A superhcterodyne with a  first-class  low-
frequency amplilier and a silent background to its H.I".
side is at present the portable de fuxe. Such a set is
easily accommodated in a cabinct measuring  15in. x
12in. x 7in. (less if the Tropadyne

' Wireless
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valves have Dbeen taken all over Europe on thie running
board of a car without casualtics. But the consump-
tion of cight two-volt valves is too heavy for any light
accumulator. Eight Cossors take 2.4 amps., and one
ampere is required by cight of the new D.E.z. Osrams.
Such discharges can be borne by a motor car accuinulator,
but not by any miniature cells which can be packed inside
a cabinet. A separate battery case of rather a heavy
character is indicated if two-volt valves are preferred for
the sake of their rolmstness.

Constructional Details.

Tt has already been suggested that no dependence can
be placed on spring sockets to grip

principle and special tuning con-
densers are employed).

Next week’s

The Portable Loud-speaker.

1t will need the following acces-
sories : A folding framc acrial of full

OUTDOOR WIRELESS.
issue of
Wireless World '’ (April 14th)
will be largely devoted to the
subject of outdoor wireless and

valves under heavy vibration; their
overhead  clearance must be  felt-
packed to stop them from jumping
out. In addition. the sprung socket
wobbles so widely that the valves—
especially  corpulent  little  power

¢ The

size; two complete sets of batterics, portable sets. The issue will valves—must be widely spaced. ov
such as an Exide P.M.2 for travel include a guide to Portable they will hit cach other.  Soft

and any large accumulator for home
use ; a couple of 36-volt Ever-Ready
H.T. batteries for travel, and a H.T.
accumulator for home work. ILor-

with

Sets by the various makers,
descriptions to
prospective purchasers.

solder is regarded by jewcllers as a
“ purser’s job’’; and the ordinary
cabinet constructional soldering will

assist

tunately, onc and the same loud-

speaker will serve equally well at home and on the move.
The trade and the public for some mysterious reason re-
gard the portable Amplion loud-speaker as an emergency
makeshift. It probably Furnishes slightly less volume than
some of the very large horn, cone, or pleated diaphragm
speakers ; but its volume is ample for a really large room
in which several people are reading, knitting, ov playing
cards; and its tone is superh.  There is no real need to
flank it with a gigantic trumpet for home use. We arc
still waiting for the ideal valve for these portable super-
hetcrodynes. The general purpose o.06 valve will serve
for the frequency-changing valve (** first detector,”” so-
called), and perhaps for the first I..F. valve. The
D.E.3b is good for the intermediate frequency amplifier.
Small o.12 power valves are desirable for the second
detector and sccond I..17. stage.  This entails a total con-
sumption (for eight valves) of 0.66 ampere. A P2
cell will stand this discharge. If D.T.G. cells are used,
it is wise to use seven 0.06 valves and to limit the o.r12
power valve to the final socket, making a total discharee
rate of o.54 ampere.  With suitable grid bias on the
low-frequency amplifying valves, the H.T. drain can
be kept inside 1z milliamps. Unfortunately  the
filaments of the o.06 valves are extremely fragile,
and a certain number of casualties must be expected
even with spring sockets, especially if the sct is taken
in a fast car. Morcover, thz best spring sockets
cannot be absolutely trusted to retain their grip of a valve
in motoring ; it is wise to slip a pad of thick felt
between the valve pips and the lid of the case.  This
will not only protect the valve from damage through
vibration but will prevent breakages occurring  when
the valve is withdrawn from its socket.  The two-volt
valves have far stronger filaments. I have never yet
damaged a Cossor valve whilst motoring, and Weco-

A 22

fracture many joints in a rough
sason’s motoring.  The only sate

plan is to use tinned soldering tags, curling the tongue
clean round the end of the wire, bending over yin. of
the end of the wire at right angles, pinching the tag
tightly round the wirce, and finally soldering the joint.
This is damage-proof. Tt is unwise to use bare wire.

Polished woad is wholly out af place in a portable,
which may presently find itsell on wet grass, in a railway
van, or amidst the feet of passengers in a motor car.
Cheap filre suitcases are purchasable for abont 15s.
Into these can be packed the set, complete with self-
contained batteries, a folding frame. and an Amplion hox
tvpe lond-speaker.  The case for the set then presents the
amateur with no awkward problems of French polishing.
or glucing on leatherette, or making a mackintosh cover.
Tts wood may be rough finished with any dark stain; and
it the frame is built of #in. wood of good quality, the
panelling may be exceuted in -fin. plywood without loss
of sturdiness and with some saving of weight.

An Aerial and Earth Advisable.

Turning now to portable headphone sets of a cheaper
and simpler character, the conditions laid down for valves
and constructional details apply with equal or greater
force. In this case the circuit of the receiver is the real
trouble. There are plenty of ¢ stunt” circuits—reflex
and the like—which can be operated at long range off
a frame. but with most portables an acrial and earth
are  necessarv. A three-valve dual is  something
of a handful for the average amateur listener to
construct and to handle; and it becomes still more of a
handful when it is compressed into a tiny cabinet, with
its numerous ficlds of force overlapping cach other. If
we recognise that it takes a 3oft. frame to compete with
a G.P.O. acrial in collecting encrgy, the thorny nature
of cheap portable design is obvious

14



APRIL 7th, rg26.

Wireless
Woerld

S

""'I

‘Wl !!.'mly }ll

l

1 i)

< PRACTICAL
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A Section Mainly for the New Reader.

A REACTION * VERNIER.”

The practice of shunting the prim-
ary of the first L.F. transformer
with a variable condenser instead of
the customary fixed capacity, has been
widely adopted by amateurs working
on the very short wavclengths. By
this expedient it is powl:]c to obtain
an extremcly fine control of reaction.
and the method might often with ad-
vantage be extended to the normal
broadeast  wavelengths, when a de
tector valve is used without H.F. am-
plilimtinn ‘The best method of opera-
tion is to set the dial of the variable
condenser at about half its maximum
capacity, and to make a rough adjust-
ment by manipulating the usual re-
action coil.  The valve ¢ may then be
brought into its most sensitive condi-
tion l)y increasing the capacity of the

variable condenser.  whie h has the
-0
V +
H.T.

.,HP

Fig 1.—Critical adjustment of reaction.

effect of reducing resistance in the
anode circuit of the detector valve.
Very smooth and accurate adjustment
is possible, and, as the wavelength to
which the set is tuned is not J]tt‘l‘(‘(l
appreciably. there is no risk of losing
a weak signal.

The same method is applicable,
with even greater advantage. when
the detector valve is fn]lo\\cd by re-
sistance-capacity-coupled L..F. amph-
fication, and a suitable scheme of

4

connections is suggested in Ig. 1.
The variable condenser should have
a somewhat lower maximum value
than in the case of a transformer-
coupled amplifier, and one of o. 0003
mfd. or cven less will be found suit-
able for all-round work. The H.F.
choke shown in the diagram is not
absolutely necessary; its omission
will not affect the control of reaction.
* If an anode resistance having an
exceptionally high value is used, the
condenser should be used at the lower
part of its capacity range, in order
to avoid a reduction of amplification
or even the irtroduction of a form of
distortion due to by-passing of the
higher audible frequencies.
0000

COMPOSITE L.F. AMPLIFICATION,

There is no reason why various
systems of low-frequency intervalve
coupling should not be used in com-
bination in a set; indeed, there are
sometimes  distinet advantages  in
doing so, and some hints as to the
order in whicl: the different couplings
should be used may be of interest.

The most cticient type of detector
valve usually has a  fairly closely
wound grid, with, consequently, a
rather high impedance. Ditficulties
are apt to arise in attempting to
couple such a valve to a succecding
L. amplifies by  the transformer
niethod, and, in any case. a low-ratio
instrument  will be necessary. Tt
wottld, therefore, scem hetter to use
a resistanee rather than a transformer
in this position, particularly in view
of the fact that variations of very
small amplitude are passed on to the
grid of the next valve more effectively
by a resistance than Ly a transformer.
or. indeed, an iron-cored choke. Tt
is possible that very weak signal
changes would not be handed on at
all by a transformer. whereas the use
of a resistance would enable them to
be magnified up to good audibility by
further stages of I..F. amplification.

The choice of coupling devices to
be adopted in succeeding stages will
he  governed largely by the power-
handling capacity of the valves which
are to be used. It should be remem-
bered that large grid-voltage swings
cannot-be handled by the ma_}orlt) of
valves sold as suitable for resistance
coupling, and great care must be
taken to prevent overloading. The
characteristics of  low-impedance
power valves are greatly changed by
the insertion of a high anode resist-
ance, and, from the point of view of
slmpllc:lty, transformers offer certain
advantages.

[ole o]

CHOICE OF GRID-LEAK VALUES.,

A\ good deal of latitude is pelrms-
sible in the value of grid-leak used in
@ ree;stdnce-«.ouplul, low-frequency
amplifier, particularly in the initial
stages, where moderately small signal
amplitudes are being dealt with. The
function of this resistance is to allow

off>

I——'vvvw»——«
(e} —

I
p

G.b.

i

Fig. 2.—Parallel connection of anode and
grid resistance,

charges on the grid condenser to leak
away sufficiently rapidly to allow the
grid to assume its normal working
potential in the intervals between the
arrivals of successive impulses.  Its
value will, therefore, be dependent
on that of the grid condenser : it this
is large, the leak must have a low
resistance, and vice versa.

With a coupling capacity of o.or

mfd. (the snmllcst usually vecom-
mended for use in conventional cir-
A 23
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cuits), a leak of as high a value as
1 megohm will prove satisfactory.
For condensers of o.05 to o.1 mfd.
the resistance usually specified is
about o.5s megohm, while for con-
siderably higher capacities o.25
megohm will not be too low.

It should be realised that the choice
of a leak should also be governed to
a certain extent by the value of anode
resistance in the circuit. The former
should be high in comparison with
the latter, or amplification will he

reduced. Consideration of Fig. 2.
which is the conventional circuit
drawn in a somewhat unusual

manner, will show that the two re-
sistances are really connected in
parallel, and that the leak, if of a
comparatively low value, will act, in
effect, as a partial short-circuit across
the anode resistance, reducing the
voltages applied to the grid.
0000

INCREASING SELECTIVITY.

The first step 1o be taken in an at-
tempt to increasc the selectivity of an
existing valve receiver of the simplest
possible type will generally consist of
the addition of a coupled aerial cir-
cuit.  Although this alteration is not.
as a rule, particularly difficult. in
certain cases it may be found incon-
venient to couple a second coil ta the
grid inductance, and it will almost

Wireless
World
certainly not be easy to find room for
an extra variable condenser for tuning

purposes. This latter, however, is
by no means necessary, particularly

L

W

TO VALVES

|

Fig. 3.—Combined series and parallel
tuning condensers.

on the shorter (broadcast) wave
lengths, as the ‘‘untuncd acrial ”
system is certainly very effective.
Another method, giving in a lesser
degree some of the advantages of a
coupled cireuit, is indicated in Fig.
5. Here the damping effect of the
aerial load is reduced by the insertion
of a scries variable condenser which
is provided with™ a short-circuiting
switch. Tn the case of a receiver in-
corporating, say, i valve detector.
with or without L..¥. amplification,
tunedd by a parallel variable con-

DISSECTED DIAGRAMS.

APRIL 7th, 1926.

denser, thz conversion involves no
internal alteration to the wiring, as
the series condenser may be added
as an entirely separate unit. A
word of warning should be added
here to the effect that if the set has
a stage of tuned anode or tuned
transformer-coupled H.F. amplifica-
tion, it will probably be impos-
sible to usefully reduce aerial damp-
ing without producing uncontrollable
oscillation.

To obtain the utmost benefit as far
as increased sclectivity is concerned,
it is essential that the series capacity
should be small in proportion to that
connected in parallel with the tuning
coil, although a considerable reduc-
tion in the value of the former will
have the cffect of reducing signal
strength.  (Incidentally, a large
parallel capacity will have the same
cffect.) .

Here, as in the vast majority of
similar wircless problems, it will be
necessary to effect a compromise.
and. as zn infinite number of dif-
ferent adjustments for a given wave-
length are possible. it will not be
Jdifficult te choose a combination giv-
ing the best results. selecting at the
same time a value of inductance per-
mitting the use of a suitable relation
between the values of the two capa-
cities.

No. 25.—Wiring a Valve-Crystal Reflex Receiver. -

This series of skefches, originally int
been extended fo show those connections which are at lo
potential ; the latter require good spacing with respect {o ol

ended 1o assist readers in understanding circuil diagrams, has
w oscillating pofential and those al high

ther leads.

i e

\

H.T.

3

All filament and other low-potantial
leads are connected,

A 24

The grid circuit of the valve is
completed.

The single high~potential lead in the
plate is added.

16
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LOUD-SPEAKER CONNECTIONS.

The Importance of Connecting the Positive and Negative Terminals Correctly.

By A. P. CASTELLAIN, B.Sc., D.I.C.,, A.C.G.L.

a right and a wrong way to connect a loud-speaker,
or, if it is known, not much notice is taken of it.
Of course, if there is a telephone transformer or a
choke and condenser arrangement in the plate circuit of
the last valve of the set, then it does not matter which
way round the loud-speaker is connceted, as no steady
plate current flows through it. In the majority of cases,
however, the speaker is connccted straight in the plate
circuit of the last valve, in which case the connections are
important.
In order to understand why this connection is important.
it is necessary to examine the

JI’I‘ does not seem to be generally known that there is

construction of a  lowd-
speaker.  The various essen-
tial parts of the ‘“ works”

are shown in Fig. 1, and a
diagrammatic representation
in Fig. 2.
Function of the Permanent
Magnet.
Normally, the diaphragm
is under a continuous striin
due to the pull of the ver-
manent magnet.  When a
current flows round the coils,
the soft iron cores are mag-

WINDINGS

this case the ratio of the fundamental frequency output
(s.c., the frequency of the exciting current) to that of
double frequency depends on the ratio of the permanent
magnetism to that due to the current, and is, in fact,
four times the latter ratio.

It is therefore obvious that the permanent magnet must
e as strong as possible, so that the unwanted double
frequency effecct may be as small as possible compared
with the fundamental frequencies. ’

Now let us return to the last valve in the set, which
supplies the current for the loud-speaker.

This current may be regarded as being composed of
two scparate  currents—the
steady current when no signal
is arriving, and the alternat-
ing current due to the signal,
which is always less than the
steaddy current if no distor-

tion in the last valve 1s
- > DIAPHRAGM required.
IRON OR STALLOY
STEEL Using the Steady Current.

'This steady component of
the current through the loud-
speaker windings will assist
or oppose the magnetism due
to the permancnt magnet ac-

netised, and this extra mag-
netism  will cither help or

' SOFT IRON POLE

PIECES cording tn the direction of

the current, 7.¢., according

hinder the magnetism of the
permanent  magnet, accord-
ing to the direction of the
current, ane thus the pull on
the diaphragm due to the
resultant magnetism is cither
more or less than it was
before.  ‘The effect of un
alternating  current  through
the windings, therefore, is
alternately  to  increase  or
diminish the pull on the dia-
phragm, which accordingly
vibrates at the frequency of
the exciting current.

1f there was no permanent
magnet there at all, the pull
on the diaphragm would be independent ot the dircction
of the current, and would only depend on its magnitude.
Thus an alternating current of {requency f (i.¢., con-
taining f positive and f ncgative half-waves per sccond)
would vibrate the diaphragm 2f times per sccond, as
each half-wave, positive or negative, has the same effect,
and hence the loud-speaker would distort horribly by
doubling every frequency applied to it.

As a matter of fact, this double frequency cffect is
present even when the permanent magnet is used, but in

PERMANENT
MAGNET
STEEL

Fig. 1.—Showing the various parts of a loud-speaker in the
arder of their assembly.

to which way round the
loud-speaker 1s connected.
We have already seen that
we want the permanent mag-
net to be as strong as pos-
sible, so we must obviously
sonneet the speaker so that
the steady current assists the
permanent magnet.

If we connect the other
way round, we shall not only
get more unwanted double
frequencies, but  we shall
perraanently  weaken  the
permanent magnet by parti-
ally demagnetising it. Also,
the stronger the signal, the
more do the above remarks apply.

It has already been shown that, in order to obtain a
large ratio of the fundamental frequency output from a
loud-speaker to that of double frequency, the permanent
magnet must be as strong as possible.

The actual value of the sound output of the funda-
mental frequency depends on the sstrength of the per-
manent magnet as well as on the current through the
windings, while the sound output of double frequency
depends only on the value of the current; so that from
A 25
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Loud-Speaker Connections.—
the point of view of obtaining the greatest volume of
sound of the correct frequency for a given current, the
permanent magnet must also be as strong
as possible.

The reader may now ask which way ‘
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If the loud-speaker terminals are not marked at all,
try disconnecting one lead to the speaker when no broad-
cast is being received, but with the last valve alight. If

possible, cut out the grid bias on the valve
for this test. A Joud ‘‘ plonk’ will be
I heard in the loud-speaker when one lead is

round should he connect his loud-speaker ?

disconnected. Now reverse the leads and

Most good loud-speakers are marked as
to the direction of this steady current flow
by + and —, or simply a minus on the
appropriate. terminal.  According to the

again disconnect one. The connection
which gives the loudest ‘‘ plonk »’ in the
loud-speaker on isconnecting one lead is
the correct one for reasons which will be

usual convention, current flows from the
positive of the H.'T. battery to the plate

obvious from the foregoing,
All that has been said above about lowdl-

of the valve, so that + loud-speaker should
go to + H.T.. and — loud-speaker to the
plate of the last valve.

Fig. 2.—Diagrammatic representa-
tion of a loud-speaker, showing
how the windings are arranged.

speaker connections applies to telephone
receivers, though perhaps in a lesser degree,
as the currents in the windings are smaller.

SHORT WAVES IN IRAQ.

By CAPT. R. F. DURRANT, A.FC.

N an article published in 7% Wircless World of
December z3rd, 1923, I dealt with the history of my
private station at Mosul and with some of the results

obtained.

Since my return to Lurope I have been greatly inter-

ested in- the observation of short-wave phenomena now
taking ‘place in ncarly every part of the globe.

Barometer Effects on Signals.

The barometer in Europe has a definite effect on the
reception and tragsmission of distant signals. This effect
is not so marked in Iraq. I'rue, this instrument is not
so fickle as in this country, and, though it dropped
slightly when a burst of static came, reception from
Europe was in no way affected, nor, according to reports,
transmission  Fading was not apparent on 100, go, 8o,
or 70 metres. The 23- to 45-metre hand was found to
be much less liable to interference from statics than the
old jo to 100 waveband, but the latter was always ex-
tremely useful for testing with the U.S.A.

The 23-metre wavelength waus not in any way affected
by the barometer. 1t was the only wave on which day-
light testing with Europe could be carried out.

The following waveband was used in the summer
(when the temperature averaged 110° by day and go® by
night). The observing station in ¥ngland was G 21.7.

Continuous Communication.

We found we could communicate at any time during
the twenty-four hours, from midnight until 5 a.m.
G.M.T. on 30 or 37 metres, and from 5 a.m. until 6 p.m.
G.M.T. on 23 metres. Thirty metres was readable up
to midday, Iraq time; from thence onwards a shift to
23 metres was found to be essential at the Iraq end.

A point worthy of mention is that 23-mctre transmis-
sion from England was readable any time during the
twenty-four hours. Using 200 watts on this wave, G 2L.Z
reported signals Ry, full sunlight at both ends ; 19 metres
was inaudible.

Capt. Duncan Sinclair. during the discussion on his
paper, ‘‘ Some Facts and Notions about Short Waves ”
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\xperimental Wireless, February, 1926), mentions cer-
tain phenomena during sunset. 1 should like to empha-
sise a fact with regard to reception in Iraq. As the sun
was setting, Australian and New Zealand stations came
in with dramatic suddenness, but after ten to twehe
minutes of R 6 reception would disappear. This occurred
only from December until the end of February on 8o
metres. It was not noticeable on 8o, 40, or 23 metres
during subsequent morths.

The sunsets over the desert werz always characterised
by vivid changes of colour, and I am inclined to the view
that the varying angle of the sun’s rays, which causes the
spectrum, brought in these signale from the Antipodes.
But why only on 8o metres and cnly during the winter
months? Is it due to the position of the earth in its
path round the sun?

Reception During Eclipse.

The total eclipse in Lingland, the maximum eflect of
which took place at 1600 G.M.T., brought in, on
92z metres, signals from G 20D. It was broad daylight
in Mosul, and nothing can normally be heard at this
hour on this wave. G 20D was only readable during the
twenty minutes or so ot the semi-darkness in England.
Reception was confirmed by G 2K% and G 5MO.

What might have turned out to be a very serious acci-
dent occurred to my assistant, Sergt. Hall, who, for-
tunately, was not in the line of fire. He was transmit-
ting (H.T. voltage, ctc., being noimal), when there was
a loud explosion, and the iron top of the Helsby con-
denser, which was across the H.'T. mains, blew off and
buried itself in” the wall beyond. The sergeant, unper-
turbed, put the condenser back again in the circuit, and
it continued to function perfectly.

The condenser was filled with oil, and I can only
conclude the Traq temperature proved too much for it.

During many months of experimental work Sergt. Hall
was my only assistant, and to him I owe a debt of grati
tude for his zeal and efficiency under very trying con-
ditions. He is at present working EG 1BH at Cairo
on and around jo metres.
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SINGLE SIDE-BAND TRANSMISSION.

Technical Details of the System Used

in Transatlantic Telephony.

By E. K. SANDEMAN, B.Sc.
(Concluded from page 489 of the March Isl issue.)

OUDNESS is a very indeterminate quantity on
L which to observe, and is not directly proportional
to the received power, as would appear to be a
reasonable  basis  of assumiption.  Actually  there s
evidence to show that a sound inercases by equal
loudness intervals as the power is inercased by cqual

percentages, and zero Joudness is not at zero power,
but at o delinite value of power which  varies
with  frequency and  with  different  individuals  and

different telephone receivers. It is therefore more con-
venient to think in terms of audio-frequency voltages,
assumed always to he generated in a circuit of constant
resistance.  To give some idea of the relation between
loudness and power, it may be stated that the smallest
change in power which can easily be noticed by direct
comparison of steady frequencies is 10 per cent. The
difference between the power required to aperate a tele-
phone receiver comfortably and 2 lowd-speaker in an
ordjnary living room is of the order of 1,000 times.

An improvenient in noise ratio on a voltage basis of 4
fo 1 is equivalent to a power change of 16 to 1, which
would make a considerable difference in toudness and a
very large improvement in intelligibility at critical loud-
ness levels,

Summary of the Characteristics of Single Side-band

Transmission and Carrier Suppression.
(1) The frequeney range oceupied by the side bands s
* halved, the energy radiated in the side-band fre-
quencies being unaltered if the carrier is radiated
as in the normal case, 7.¢., the amplitude of the
single side band is double the amplitude of
cither of the two side bands when  radiated

simultancously

(i) By suppressing the carrier the side-hand ampli
tude may again be doubled.

The net tesult of the above changes is an imiprove-

ment in noise ratio of . to 1 on a voltage hasis.

(i) Since two side hands occupy half the frequency
range occupicd by one, it is possible to transmit
cach side-hand frequency with more nearly the
same attenuation 5 the deleterious effect of the
tuning characteristics of the transmitting aerial
are minimised.  Alternatively, for a given dis-
wortion it is possible to operate with a4 more
sharply tuned antenna,

(iv) The frequency hand width occupied in the cther is
one-half that occupied by the normal system of
{ransmission, so that twice as many channcls of
communication are made available,

A practical method of producing a single side hand,
which is actually in use at the present time, is described
in a very complete paper by R. A. Hceising.? A large
part of the description below is taken verhatim from this
paper, as are also Figs. 5 to g.

The receiving station during transatlantic telephony experiments

in December, 1922, when single side-band transmission was

employed.

1t is possible to conceive a number of circuits which,
when supplicd with a voice frequency and a carrier fre-
quency, deliver at some suitable point two side bands
unaccampanied by the original carrier frequency.  Since,
however, the balanced modulator used in practice is as
simple as any to deseribe. only this wilt be considered
here.

Modulation, as we have already seen, 3s normally
accomplisherd by making the amplitude of a carrier wave
vary aceording to the amplitude of the origimal sound
wave. A convenient method of accomplishing this is to
supply hoth waves to the grid input of a valve having a
curved plate current—grid voltage characteristic.  In this
case we may regard the low-frequency wave as varying
the operation point of the valve and so varying its volt-
age amplification factor for the carrier wave.  Now the
slape of the plate current—grid voliage characteristic of a
vilve at any point represents its voltage amplification
factor : hence. it we choose a valve such that the slope of
the characteristic curve is dircetly proportional to the grid
potential (7 c.. as the arid potential increases from some
negative value to zero the slope inereases from zero to
some finite value), the variation in amplitude of the carrier
wave reproduced in the plate circuit will be proportional

' Proe. A.LR.E., June, 1925, p. 291, “ Production of Single
Side-band for Transatlantic Telephony.’
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Single Side-band Transmission,—

to the amplitude of the audio-frequency wave at every
instant. A curve of the above type is called a square
law parabola, and the considerations below are in terms
of valves having such parabolic characteristics.!

On applying a voice wave of frequency £, andfor
carrier wave of frequency f, to the grid input of a valve
such as the above, operating on the curved portion of its’
plate current—grid voltage characteristic, the grid bias
and A.C. voltage amplitudes being so adjusted that the
plate current never reaches zero, the frequencies occurring

Fig. 5.—Balanced modulator circuit for the elimination of the
carrier frequency in telephony transmission.

in the plate circuit are: f., 7., 2fo 2fw fo+ /e, and

fe—fv-  The last two frequencies represent the required

side bands, the remaining frequencies being unwanted.

The halanced modulator is a device which takes advan-
tage of certain phase oppositions to eliminate some of the
unwanterl frequencies. In IFig. 5 is shown the type of
balanced modulator used at the transmitting staticn at
Rocky Point.

The windings C, and C, aie so arranged that currents
in the same phase in the two plate circuits produce
opposing E.M.F.s in Coil C, while currents in phase
opposition in the two coils C, and C, produce additive
E.M.F.s in coit C.
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as a result of the curved valve characteristics is alsc
suppressed.

It a voice frequency is supplied simultancously at B,
then it will appear at C, but the double voice freruency,
although flowing in coils C, and C,, will be suppressed
in coil C. The two side bands appear in coils C, andl
(", out of phase, and hence are reproduced at C. The
frequencies appearing at C corresponding to a voice fre-
quency, f., and a carrier frequency, f., are f., f.+fe
and f.—f.. It is a matter of comparative simplicity to
separate the side bands frem f,, owing to their relatively
wide distance apart in the frequency spectrum.

Double Modulation.

The question of separating the side bands one from
another will he now dealt with by a quotation from Heis-
ing’s original paper relating to the actual arrangement
used at Rocky Point.

The principal reason why we do not unse the more simple
process of producing the single side band is that it is too
expensive to build filters sufficiently sharp to separate one side
hand from another at carrier frequenc es up in the neighbour-
hood of 60,000 cycles. In ovder to get a single side band at
60,000 we resort to the process of modulating twice. That is,
we secure our single side hand at a low enough frequency to
separate it easily from the carrier and the other side band, and
then by a second modulation process we move it to the desired
point. This is represented in Fig. 6. The speech band repre-
sented by A is used first to modulate a carrier such as 33,700
cycles. There are then produced an upper and a lower side
hand at that frequency. It is comparatively easy to separate
the bands at tlis frequency. In this particular case we pick
out the lower side band—that is, we use a filter which transmits
the frequencies running from 30,500 to 33,200. For this purpose
the filter is built with a good steep slope on the upper side.
The filter which we use has an attenuation characteristic as
shown in Fig. 7. Now we {ake this desired side band Ibcated
at B in Fig. 6 and put it into a second modulator where we
modulate a second frequency of about €9,200 cycles. There will
then be produced two uew side bands, one shown at D running
from 56,000 to 58,700, and one shown at E running from 119,700
to 122,400. The new D and E side bands are very far apart,

HIGHEST POSITION
FOR TRANSMITTED

EreauEhoY
TRANSMISSION  OSCILLATOR
BAND OF FIRST
FILTER TRANSMISSION BAND OF RANGE OF SECOND
N SECOND FILTER K OSCILLATOR
e o ‘ : S
c ! AGTUAL T ACTUA
FREQUENCY ot tLOWEST POSITION TRANSMITTED| | FREQUENCY I
ND ‘Bl JFOR TRANSMITTED FREQUENCY h OF SECOND '
o0 'a?ND BAND L OSCILLATOR i £
| ’ i | X
o i»];Y\'v\ MD 2 : i EK |' PR
o 5 26/ /337 M 50 55 60 65 71 742 80 892 1015 10 120
’ 4
g2 KILOGYOL
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Fig. 6.—Relative positions of side bands and carrier frequencies in double modulation.

So that if a carrier wave is supplied at A it will pro-
duce voltage changes on the grids of the two valves which
are in the same phase ; hence the currents in the two coils
C, and C, will be in phase. As a result, no carrier fre-
quency will appear at C at all if the coils are accurately
balanced. In practice a small amount of carricr leaks
through, owing to unbalance, but the amount which dees
is very small. The double carricr frequency occurring

! Strictly speaking a ¢ parabolie’ valve characteristic curve
conforms only to part of a parabola, but with the reservations
made in this paper the conclusions drawn are true.

A 28

and also 30,000 cycles removed from the second carrier, and it
becomes a very easy matter to build a filter which selects the
desived band D and diseriminates agains: the 89,200 cycle carrvier
and side band E. This filter does not have to have anywhere
near the steepness of attenuation slope that the first one does
because of the relatively greater separation between the bands
and the carrier K. By this double modulation process we also
provide ourselves with a. flexibility in frequency range which we
could not attain by the simple scheme except at prohibitive
expense. That is, if we bwld our second filter to transmit
frequencies between 71,000 and 41,000 cycles we can cause our
desired band 1) to fall anywhere within this range such as D’
by merely moving the second carrier K to K’. If that carrier
is removed down to 74,000 the lower side baud then falls
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Single Side-band Transmission.—
between 41,000 and 44,000. If w+ move the carvier K up to
101,000 the side band runs from 68,000 to 71,000. We thus
secure a flexibility in frequency vange for the placing of onr
side band D with the use of Axed frequency band filters, which
for work such as we have Leen doing is of vital importance.
The characteristics of the second filter are shown in Fig. 8.
The question may be .sked why we picked the lower side band
at 33,700 and used it to modulite another frequency, and then
agaiu picked the lower ~ide band.  The reasons for this are

|
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Fig. 7.—Attenuation curve of first filter.

partly circuital and partly psychological.  We coul- have picked
the upper side band at 33,700 and then modulated 1bout 93,000
cycles and located a side bhand in the same region where we
have D as represented. In that case the side band would be
reversed. There is no electrical reason for desiring the band
as we have used it. over reversing the band. as either will give
just as good guality, but it scemed simpler to maintain the
frequency arrangement in the same order in which it occurs in
the voice. There is an objection to producing the side band
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Fig. 8.—Attenuation curve of second filter

band in both cases, which, although it mcans turning the fre-
quency hand over twice, yet finally places it in the desired
position and gives us the flexibility which is of valne.

Replacing the Carrier.

At the receiving station it 1s necessary to replace the carrier.
It is not necessary to replace the auxiliary carriers used at the
transmilling station : 33,700 and 89,200, but only the resuiting
or final carrier, 55,500. It is intoresting to note that this final
carrier which is * eliminated ”” is not generated at the trans-
mittiug station at all. It is generated only if the first modu-
lator is unbalanced and some of the first carrier gets into the
second modnlator. In practice the carrvier is considered elimin-
ated if reduced in amplitude to a few per cent. of its original
valne.

The accurate replacing of the carrier is sometimes of great
impoitance. This is particularly true in receiving music, as
otherwise overtones wonld not be overtones at all.  As far as
receiving speech goes, if the carrier is placed too close to the
side band the voice sounds low and guttural, while if placed
too far away it appears very high pitched, but in either case
the articulation is reduced from what is secured when the carrier
is correctly placed. It is, therefore, necessary for satisfactory
opetation o place the carrier as near as possible to the theor-
ctical point.

SPEECH
{s)
FIRST FILTER SECOND SECOND FILTER 3 STAGE
FIRST BALANGED TRANSMITTER BALANG.D TRANSMITTER AMPUIFIER
MODULATOR 30,500 - 33,200 MODULATOR 41,000 ~ 71,000
33700-S 33,700-S 55500+ S 56,500+ S
33.700+S 122,900 -S
S 33,700-S
TO WATER COOLED
TUBE AMPLIFIER
FIRST SECOND
OSCILLATOR OSCILLATOR
Fig. 9.—~Schematic diagram of single side-band
transmitter.
33,700 v 89,200

D by using one of the side bands near 33,700 to modulate
sccond carrvier of about 21,800 which would again place the side
band D in about the same position. The objection here lies in
the fact that there is some likelihood of harmonics, especially
sccond harmonics, giving some trouble if the balance is not
perfect. It secmed desirable in a first experimental installation
to keep all the frequencies and bands totally separate and not
have them overlapping in such a way as possibly to give rise
to any harmonic trouble. We therefore chose the lower side

S —— -

1f our carvier is to remain withm, say, 20 cycles of the theor-
ctical point, that means that both the suppressed carrier and
the replaced carrier must vemain constant within 10 cycles. If
onr carrier has a value of, say 55,500 cycles, and we wish to
keep the frequency within 10 cycles, that means that it has to
stay within 1-55th of one per cent. of the desired value at all
times, even though temperatures in the room change or the
voltage supply fluctuates stightly. To secure this constancy
is a job all by itself. Ovdinarily an cscillator changes its
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Single Side-band Transmission,.—

frequency when either the plate voltage or filament voltage
changes, or when the temperature changes affect the constants
in the circuit and steps had to be taken to prevent these changes
or minimise the effects.

Heising then shows the block schematic diagran: given
in Fig. 9, which indicates the .general arrangemeni of
oscillators, balanced modulators, and filters to accomplish
the double modulation described above, the figures
between the blocks representing the balanced modulators,
and amplifiers indicate the frequencies leaving each blact
and the frequencies entering the next block.

Explanation of Filter Characteristics.

It may be well to give a short explanation of the
method of plotting the filter characteristics shown in
Figs. 7 and 8. The curves shown are drawn by plot-
ting at each frequency the attenuation. in transmission
units, which is experienced by electrical power in travers-
ing the filter in question. ‘The behaviour of the filters
might have been indicated by plotting the relative trans-
mitted powers at each frequency, in which case curves
the inverse of those shown in Figs. 7 and 8 would have
been obtained. The disadvantage of plotting powers
directly is that the transmitted powers vary in the ratio
of 1 to 10 million between mmimum and maximum for
both filters, and hence it would only be possible to repre-
sent a very small part of the curve to scale with a reason-
" .able percentage accuracy. The most obvious definition
of attenuation is the fraction representing the ratio
between the output power and the input power. TFor
instance, in Fig. 7 on this basis the attenuation ratio at

. I . .
34,000 cycles is— , while at 32,000 cycles it

10"=Ioo,ooo
is approximately 4. Again, the difficulty of plotting

.
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such widely differing numbers with any reasonable degree
of accuracy presents itself. .

If we consider the denominator of the expressions
above, then the transmission unit is defined so that an
attenuation of » transmission units is equivalent to a
value for the denominator of the attenuation ratio equal

n
to 101, that is, the value of 1o wultiplied hy itself

i . . . g 2 e
— times.  We can juggle with this a little, and if 7 is
£ . )
the power attenuation ratio

Power output

7='I—=IO“E = — .IO ]02“72 — 10 logm ; — —
& o o " Power input

10t it
Below is given a table relating power ratios on th
above basis and transmission units. R

For consistency, therefore, attenuation in transmission

units should be plotted as a negative quantity ; provided, -

however, that the quantity plotted is clearly shown to
indicate attenuation, this is usually considered not to be
essential, and has not been done here.

Transmission Power Transmission Power
units, ratto. units. ratio.

1 1.259 9 . 7.943
2 1.585 10 .. .. 100
3 1.995 15 31.62
4 2.512 20 - 102
9 3.162 30 10°
6 3.981 40 10:
7 5.012 50 10°
8 . 6.310 100 10

To find the power ratios equivalent to intermediate

whole numbers of T.U.s, multiply the power ratios cor--- ‘-'i

responding to the tens and the units. Ior example,
47 T.U.=40 T.U.+7 T.U., and is equivalent to a
power ratio=10* X §.012=50,120.

General Notes.

In our issue of March 10th we men-
tioned the successful tests on the 23-
metre wavelength carried out by M.
E. J. Simmonds (G 20D) with a station
in Egypt. We understand that he has
now heen successful in speaking with :
Mr. J. Maelurcan (A 2CM), a well-known %
amateur, in Bydney, New South Wales. *

. TRANSMITTING NOTES |
. AND QUERIES. |

metres, and signal strength was reported
R6 to RS8.
coo0o0

BZ 1AW, V. Alven, Rua Riachuelo
89, CIV. Rio de Janeiro, is transmitting
every night from 21.00 to 04.00 G.M.T.,
and will be glad if any British amateur
will call him during this time. It is
understood that he usually transmits on

Mr. Simmonds was transmitting on Sun-
day, March 21st, with an input of
95 watts on a wavelength of 45.3 metres,
and,” to test the accuracy of reception
of his signals, sent out a series of figures,
including decimals. The entire message

44.5 metres.

37 metres, and that by the British station
cooo

Mr. M. H. Wynter-Blyth (G 6HF),

a wavelength of about 35 metres.
cooo
QRA’s Wanted.
G 5XQ, D7TAA, DTMT, LA 4Z, RGA2,

T PAV, ZHC,
cooo

was reported in Morse from Sydney with-
out error, and Mr. Maclurcan reported
that every word came through distinetly
on his loud-speaker,

Shortly before this test, Mr. J. A.
Partridge (G 2ITF) was also in communi-
cation with Mr. Maclurcan, from 6.10
p-m. to 7.10 p.m., during which time
speech from 2KF was heard with remark-
able clearness on a loud-speaker at the
Sydney station. A 2CM was using a
super-heterodyne receiver during the test
which, although not previously arranged,
was an entire success. Mr. Maclurcan
also attempted telephony, but this, un-
fortunately, was not intelligible at this
end, and his replies and reports were,
therefore, sent in code. The wavelength
employed’ by the Australian station was

A 30

Taukersley, near Barnsley, Yorks, informs
us that on March 21st he established
communication for over half-an-hour
from 19.30 G.M.T. with Y 5BK in Kolat,
India, when using 10 watts input from a
Marceni ex-Government liand-generator.
The wavelength used was 45 metres, and
his signals were veported R4 and pure
D.

©CooO0

Mr. G. W. Thomas (G 5YK) siates

that on the night of Baturday, February -

27th, he was in two-way communication
with M 1DH in Baghdad for over an
hour from 23.20 G.M.T. The input of
S5YK was under 15 watts derved from
A.C. 1nains, through a transformer,
chemical rectifier and smoother.  The

wavelength of both stations was 45

New Call-Signs Allotted and Stations

Identified.

G 2HP (late 2BKI).—C. R. Wateuer,
123, Upper Brockley Road, S.E.4. (This
call-sign was formerly held by the Wood-
hall Wireless Mfg, Co., Euston, N.W.1.)

G S5UN.-—-The University of Birming-
ham Radio Society, Edgbaston, Bivmnmg-
ham, will transmit on 150-200 and 4
metres. (This station is not yet working
regularly, and it is probable that the
call-sign “5QN ”’ may have been mis-
taken by some listeners for ““ SUN ”’.)

G 5X0.—Capt. L. A. Bratt, Ravens-
dene, Holden Avenue, Woodside Park,
N.12. (Change of address.)

G 6ZJ.—C. R. Hunt, Kensington Houce,
Church Street, Sheringham, Norfolk,
transmits on 45 and 150-200 metres.

=0
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Savoy Hill Topicalities : By Our Special Correspondent.

Broadcasting from a Liner.

On the night of April 12th-13th dance
music by Pilbeam’s Band will be relayed
from a ball in aid of the Royal South
Hants and Southampton Ilospital Ex-
tension Fund on board the White Star
liner, R.M.S. ““ Majestic,”” in Southamp-
ton Docks, from 11 p.m. to 3 a.m., and
will be broadcast from the Bournemouth
station, 'This late transmission should be
useful  for Transatlantic experimental
li\ll'p()sf‘}:,

~000

Warning to Experimenters.

Broadcasting enthusiasts who think that
all the ether 1s theirs for experiment in
transmission and reeption should be very
cautious nowadays in observing the terms
of their licence, Articles have been pub-
lished recently (not in The Wircless
World) advising hsteners how a Govern-
ment radio station can bhe received. Tt
may be the case that it is quite easy to
intercept the signals of such a station;
but broadcasting apparatus is not in-
tended for this purpose, and it is under-
stond that the Government will take very
firm aetion in any case where a listener
discloses the nature of the signals of a
CGovernment station.

0000

Newcomers to 2LO.

Three newcimers to broadeasting will
appear in the programme on Monday
next (April 12th). Miss Pat Reed should
be particularly interesting, not enly on
account of her dciightful method of de-
livering her songs and recitations, but
becanse of her many broadcasts in
Australia. Since Miss Reed arrvived in
England she has received many letters
from children in  the Commonwealth
begeing her to return to them, so she is
shviously a  favourite with  young
isteners as she is with adults in the
Antipodes. Another newcomer is Mrs,
Kilpatrick, whose short sketches of the
ubiquitous kiddie have already been re-
ferred to in this page. The third novelty
will be the appearance of Ired Rome
and partner. Mr. Fred Rome is so well
known as a concert party artist all over
the country that listeners will no doubt

look forward to hearing him in two

cameos of an amusing nature,
0000

New Radio Plays.

I mentioned recently that, in pursuance
of the policy of broadeasting specially
written radio plays of rather different
type from thuse of twenty or thirty
minutes’ duration which have vsually been
given, the B.B.C. intended to transmit
some of the familiar plays which have
gained renown on  the theatre stage
during the past two or three decades. The
first of such plays will appear in the
2LO and 5XX programmes on April 28th,
when a curtailed version, lasting, never-
theless, a fuil hour, of Oscar Wilde's
““ Lady Windermere’s Fan ™ will be given,
The new feature will be repeated at inter-
vals of about a month,

Women Announcers.

The prospect of women aunouncers’
services being utilised at British broad-
casting stations has been brought appre
ciably nearer, owing mainly to the success
which attended Miss Kathleen Nesbitt's
efforts in the 7ole at 2LO on St
Patrick's Night. Manchester station has
already taken a step forward by using a
lady announcer occasionally for the after-
noon programnies, and the station will
probabiy develop the idea, whiie 2LO may
also soon niake a move in a similar
direction,

¢000
The Geneva Conferemnce. .

The outcome of the Geneva Conference
of last month is that the international
experts are uniformly agreed on the
B.B.¢. idea of building up broadcast

\!1 l!.g:n(‘ l” '

A HAVEN OF SELECTIVITY.
attempts to ‘‘separate’

The trials which beset the average listener who

the different broadcasting statlons are apparently absent

in the Channel Islands, according to the report forwarded by this listener, who

resides In Jersey. On the “ Excelophone ' receiver shown we are told it is possible
to receive all British stations, cutting out those that are not required.

A 3L
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schemes along lines of higher power and
the elimination of most of the low-power
stations. The present system of building
without regard for the limited capacity
of the waveband available cannot, how
ever, be changed at a moment’s notice
without causing a tremendous amount of
dislocation and inconvenience to Euro-
pean listeners. By the duplication of
wavelengths in suitably chosen zonal
areas a good deal of the interference will
be overcome, and attention can then be
turned to the more delicate task of
limiting the number of stations that is

considered adequate for each of the
broadcasting nations.
0ooo

New Continental Stations.

In the meantime further new stations
are reported. The latest appears to be a
French station on 291 metres, which in-
terferes with Bournemouth. From Dorset
it is reported to be a German or Dutch
station ; from Midhurst it is identified as
French, and interfering more on Ham-
burg than on Bournemouth. Among
other new stations are Reykjavik, 327
metres ; Umea, on 215 metres; Antwerp,
on 225 metres; Angers, on 250 metres;
and Soro, which works not only on 2,400
metres but on 1,150 metres.

[cReReXe]

Breaking the Wireless Laws.

Tn a recent case of infraction of the
wireless regulations, a ship gave her call
sign, in an endeavour to call up a British
station, no fewer than 109 times, and
gravely interfered with broadcasting. It
15 an international regulation that call
signs should not be given more than three
times without listening for a reply.
In another case of interference by a
French and Belgian steamer, the entire
conversation between the two operators
was recorded, which included, among
other details, the time at which the
Frenchman wgs going to dinner and
exactly what he was going to have.

[oReXoNe]
Broadcasting from a Park.

A band performance from an L.C.C.
park will be relayed to 2LO during the
evening of May 6th.  Vocal interludes
from the studio will form part of the
programme.

cocoo

The Nightingale.

The broadcasting of the song of the
nightingale last year was not an mmn-
qualified success on the occasion of the
first attempt at transmission on May
3lst, although the arrangements weve
rather more elaborate than in previous
years. This was because the last day of
the month of flowers was more in keeping
with a cold aud blustering night in
March. The second attempt to inveigle
the birds in Oxted Woods into song was
more successful. The B.B.C. has there-
fore decided this year to attempt to
broadcast earlier in the season, viz., on
May 1st, at which time, given normal
weather  conditions, the nightingales
should be in good voice. Miss Beatrice
Harrison’s ’cello will again be the magnet
to draw the birds into song.

A 32

Sunday, April Ilth.
Lonpon, —3.20 p.m., The Charles
Burney Bicentenary. 915 »rm.,
Light Symphony Coucert, con-
ducted by Geofirey Toye.

BirmiNeHAM.—3.30 p.m., O1 hes-
tral Concert.
BourneEMourH.—3 p.m., Concert

and Organ Recital. relayed from
New Central Hall, Southamp-
ton.

Monday, April 12th.

LoNpon.—8.30 p.n., The B.B
Spring  Series of Chan
Concerts, relayed from
Chenil Galleries, Che
First Concert. The Vi s
String Quartet.

CirpiFr.—8 p.m., The Besses o’
th’ Barn Band.

Grascow.—8 p.m., The Pianoforte
Sonatas of Beethoven.

Tuesday, April 13th.

LoxpoN.—8 p.m., My Mistake.”

: 9.5 p.m., A Spring Programme.

.. DavENTRY.—8 p.m., Concert Party.
9 p.m., Concert by the Hotel
Majestic Celebrity Orchestra,
relayed {from the Hotel Ma-
Jestic, St. Anne’s-on-the-Sea.

ABERDEEN.—8 p.m., Recital under
the auspices of the Scottish
Association for the Speaking
of Verse,

Beurast.—8 p.m., Light Orchestral
Programme.

MANCRESTER.—9 p.m., Concert re-
layed from the Hotel Majestic,
St.  Anne’s-on-the-Sea.

Wednesday, Apa** - ith.

LoNpoN.—7.20 p.m., " Band of
the Royal Marin 1st Di-
vision).  Relayed om the
Dome, Brighton.

BirMivamamM.—7.30 pa Organ
Recital relayed fron 2 Town
Hall,

NEWCASTLE.—8 p.m., A »pular

Concert. The Bess: * th’
Barn Band.

Thursday, April 15t

LonpoN.—8 p.m., The Roosters.
ApeRDEEN.—9.10 p.m., Special Fea-
ture : What Is It?

Friday, April 16th.
Loxpon.—8 p.m., *“ La Traviata,”
a Lyric Drama in three acts
by Giuseppe Verdi, relayed
from the Chenil Galleries.
BourNeEvourH.—8 p.m., Mozart-
Beethoven-Brahms.

Saturday, April 17th.
LoNpoN.—8 p.m., A Variety Pro-
gramme relayed from the
Chenil Galleries.
Carprer.—8 p.m., It's All Wrong.
A Musical melodramatic Mix-
ture, conducted by John Henry.

LASGOW.—8 p.m., Mnusical Comedy
Selections.

APRIL 7th, 1926.

Miss Mabel Green to Broadcast.

One of the best known of musical
comedy actresses of former days, Miss
Mabel Green, will emerge from her re-
tirement on Wednesday next (April
14th), when she will broadcast the comedy
sketch, ‘“ The Poor Rich,” which has
been specially adapted for the micro-
phone. It is some years since Miss Green
was last heard in her great successes,
“The Little Michus,” ‘“The Balkan

Princess,” ete.
cooo

For Children of All Ages.

The Children’s Corner—I am not sure
that the term is rather a misnomer, us
the feature attracts adolescents equally
with the youngsters—is becoming one of
the most difficult parts of the studio pro-
grammes to arrange. The policy is to
provide a recreative programme, devoid
of all appearance of education, This
programme includes fairy stories, school
stories, stories of adventure, legend and
folk-lore, great men and their achieve-
ments, literature, music, everything in
fact that appeals to the child mind.

ocooo
New Schemes.

While the older generation has accepted
broadcasting as a novel means of instruc-
tion and entertainment, by the children
it is accepted as one of the facts of life
and for them it has the additional quality
of drawing all classes and persuasions
together ; in a sense, of making the whole
world of childhood kin.  The hold that
broadcasting has thus secured on the
child mind is to be developed, and new
plans are now being considered for co-
ordinated  programmes, incorporating
balanced entertainment, so that every
child in the wide clientele of the
Children’s Corner shall be catered for
and interest shall not be allowed to flag.
The latter is a very real danger where
the aim is to interest children. Ask any
broadcasting Aunt or Uncle whose
creative and imaginative instincts have
been put to the test.

cooo

Broadcasting and Bacchas.

A question relating to loud-speakers in
public houses was raised in Parliament
last week by Sir Rertram Falle {Ports-
mouth N., U.), who asked the Secretary
of State whether he was aware that orders
had recently been issued by the police
authorities forbidding the iustalment of
wireless sets in public houses unless such
premises were licensed for music and
singing. In his reply Sir W. Joynson-
Hicks said that the question was one for
the local anthority and involves questions
of law which can only be decided by the
Courts,

0000
Hospital Programmes.
Many listeners will welcome the

announcement that a special service for
the sick is to be broadcast from all
stations once a week. The B.B.C. finds
that the day and time most convenient
for hospitals in general are Thursday be-
tween 4 and 4.30 p.m., and the new
feature will start as soon as the necessary
arrangements can be made.
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A Review of the Latest Products of the Manufacturers.

HALLADAY’S VERNIER DIAL.

Messvs. Halladay’s, Ltd., Tame Road
Works, Witton, Birmingham, have intro-
duced a dial for eritical condenser con-
trol embodying some entirely new
features. The reduction gearing between
tho operating handle and the instrument
shaft is obtained through pinions, but in
thig instance ounly two toothed wheels are
employed, which possesses the advantage
over the typo fitted with a compound
train of pinions inasmuch as backlash is
imperceptible,

The reduetion gear ratio obtained with
a single pair of pinions would normally
lie insufficient to provide a satisfactory
degree of critical control, and a novel
feature is the fitting of a 6in. extension
handle to the spindle of the swmmnller

A new vernier dial in which quick adjust—
ment is obtained with the operating ex—
tension handle in a vertical position, whilst
by hinging it over to the horizontal an
exccedingly fine control is produced.

wheel. This extension haundle, which is
of chonite, and thus eliminates hand capa-
city, is hinged so that when raised to a
vertical position a quick adjustment of
the dial is obtained, but when the handle
is hent over to the horizontal a compara-
tively large swing is needed to produce
an exceedingly small rotation of the dial,
Coarse tuning opevates through a 6:1
reduction gear ratio.

The dial is well wade in brass, has a
Lright silvered finish, with the numbers
chemically engraved. ‘The serateh lines
indicating degrees are exceedingly fine,
and in this respect the graduations ave
superior to the thick white lines so
frequently found on the cbonite type of
dial. Tnstead of the usual form of pointer
a vernier plate is supplied, so that it is
rendered a simple matter to read to the
cne-tenth part of a degree,

The movement is sccured by making
use of the one-hole fixing unit of the con-
denser, and the specimen examined was
provided with a threaded bush for attach-
ment to a 2 B.A. spindle.

0000
BATTERY CHARGING FROM D.C.
MAINS.
When a direct current supply is avail-
able the filament Dattery is easily charged
by conmnecting it in

series  with the light-
ing circuit either by
breaking in on one of
the main  leads or

merely severing a connec-
tion to one of the lamps

self-aligning brush, the regulation ob-
tained being suitable for controlling the
charging of a 60, 100 or 150 volt battery
at 140 milliamps from 110 or 220 volt
D.C. supply. The ammeter, which is
spring controlled, gives dead beat read-
ings. Tho complete apparatus is self-
contained with incoming and outgoing
terminals and mounted between two cast-
iron end plates with a black finished sheet-
metal cover,

lighting cirenit, which is
attendant with many difhi-
culties and some degree of
risk, whilst to chavge
through a single Jamp is
exceedingly slow in the
case of a large hattery.
The Ceneral Electrie
Co., Ltd., Magnet House,
Kingsway, London,

and interposing the lat- _—

tery. It is not always ADJUSTABLE ] [ INCOMING

convenient o charge CURRENT t & MAIN

through the entire house REGULATOR « TERMINALS
z

—_——

SPNSre——

W.C.2, now manufacture
charging boards specially

CHARGING
TERMINALS

AMMETER

desivned  for use with
wireless accumulators, Far
the charging of L.'F, hat-
teries a  wumber  of
switehhoards  are avail-
able with outputs varying
from 3 to 12 amperes
and arranged for use on
supply voltages of 50,
110, and  220. The
cquipment, which s
mounnted on a slate panel, includes moy-
ing iron oval pattern ammeter, double pole
rotary type switch, main fuses, regulating
switch resistance, and the necessary in-put
and out-put terminals.

A special type of variable resistance is
available for charging I.'T. accumulator
batteries and is shown in the accompany-
ing illustration. The resistance unit con-
sists of a slate former wound with resist-
ance wire of ample rating with low tem-
perature rise, the complete winding being
treated with heat-resisting cement. The
adjustable current regulator consists of a

The new G.E.C. regulating resistance for charging H.T.
accumulator batteries from dicect current mains.

TWO USEFUL METERS.

Messrs. Crompton and Co., Ltd., of
Chelmsford, have recently introduced two
useful  measuring  instruments,  the
“Unique'* cell tester and the * Alltest ™
multi-range moving coil meter.

The cell tester has Dbeen designed to
mect the demand for a thoroughly reli-
able commercial instrument which is
reasonable in price, light in weight, and
easy to handle. The movement is of the
moving coil type, is exceedingly light,
but at the same time robust, and is fitted
with an external zero adjusting screw,

A3
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the pivots operating in sapphire bearings.
Pole pieces of special shape are emplayed
to give wide divisions at the working
parts of the scale in the neighbourhood

New Crompton testing instruments.

Wireless
World

ing being of very high resistance so’ that
an inappreciable current is taken from
the cells on test, and contact errors are
negligible.

The instrument is supplied

On the left is the ce!l tester and on the right the

universal instrument with its resistances in shunts

of 2 volts, the scale being divided into
sixty parts, each division representing
0.1 volt.

On test it was fonnd that a current of
4.65 mA. is required to swing the pointer
threugh one volt on the scale, the wind-

“Stunt*’ Circuits,

Much-advertised  circuits  of  the
*“ stunt ”* variety came in for criticisin
at the hands of Mr. J. H. A. Whitehouse,
of the B.B.C., who lectured bhefore the
Muswell Hill and District Radio Society
on March 17th. A number of *‘stunt ™
circuits were shown on the screen, and
the lecturer demonstrated very clearly
that the majority embodied only slight
modifications of standard practice.

On the question of broadcast reception
Myr. Whitehouse emphasised the import-
ance of working valves at their correct
voltages and recommended the use of
anode rectification. Methods were de-
scribed for the easy control of reaction,
attention being drawn to the advantages
of controlling oscillation by fixing the
reaction and having a variable high
resistance in shunt with the A.T.I.

Hon. Secretary : Mr. Gerald S. Ses-
sions, 20, Grasmere Road, N.10.

0000
A Motor Car Set,

A portable eight valve superheterodyne
receiver, adapted for use on his car, was
demonstrated with success by Mr. John-
son, a member of the Bristol and District
Radio Society, on March 19th, Numer-
ous types of aerials had been used by
Mr. Johnson with varying success until
he tried a wire spiral suspended from the
car roof. This had been found to give
the best results, no directional effects
bheing ohserved.

A

with insulated spear points for making
contact on the battery terminals, 2ft. of
insulated flexible cable with cbonite hand
guards being provided.

The instrument is one possessing ex-
treme accuracy, and although an error as

NEWS FROM |
THE CLUBS. |

The set was afterwards taken from the
car and attached to a wire stretched
across the club room, excellent reception
being obtained.

Hou. Secretary : Mr. S. J. Hurley, 46,
Cotswold Road, Bedminster, Bristol.

0000

How to Choose a Loud-speaker.

For those intending to purchase a loud-
speaker the programme which was car-
ried out recently by the Norwich and
District Radio Society was of genuine
assistance. A number of loud-speakers
of different make, including the home-
made variety, were placed behind a
screen, and were operated in turn in con-
junction with a Burndept Ethophone V,
which yielded plenty of distortionless
volume.

As a result of a vote the premier place
was assigned to an instrument of populav
make, two other well-known loud-
speakers being voted second and third.
As a perfectly fair and dependable means
of assessing the relative merits of the
many instruments on the market, this
method can be recommended to other

APRIL 7th, 1926.

high as 2 per cent. might be tolerated in
a meter of this class, careful test revealed
that the readings on the right-hand side
of the scale were perfectly accurate,
whilst an error in the left-hand readings
did not exceed 5 per cent.

Altogether this meter is an exceedingly
usefol instrument, and indispensable for
battery testing and charging.

The “ Alltest”” moving coil meter has
been developed as a portable D.(C. testing
instrument. The illustration shows this
instrument in association with its shunts
and resistance bobbin attachments by
means of which the range of the scale
readings becomes 15 mA, 5, 15 or
30 amperes, 75 mV, 3, 15, and 150 volts.

As a milliameter the accuracy of the
scale does not exceed 2 per cent., and on
test scale reading at 2 mA was found to
be 2 per cent high. At 4 to 8 mA the
error was less than 4 per cent. Again,
between 12 and 15 mA the reading was
14 per cent. high. The voltage and cur-
rent measurement making use of the
shunts and resistances similarly possess
these minor discrepancies.

The shunts are very mneat and handy
and of compact design. The movement,
even on the milliampere scale, is particu-
larly dead beat. There is no indication
on the meter of the polarity of the ter-
minals, though, of course, the user would
soon become acquainted with the diree-
tion of connecting up.

This universal instrument shonld prove
exceedingly useful for conducting tests
in connection with constructional and
experimental work.

clubs whose members are still nndecided
on this important question.

Hon. Secretary : Mr. S. Ilayward, 42,
Surrey Street, Norwich.

FORTHCOMING EVENTS.

WEDNESDAY. APRIL 7th.
Tottenham Wireless Society. At 8 p.n.
At 10, Bruce G ove. Demonstratinn
of the ' Kewstone ™ Super IHeterodyne
Receiver by Messra. Hughes and Moody
Edinburgh and District Radio Society. At
117, George Street. Business Meeting
and Questions Evening.

FRIDAY APRIL 9Sth.

Sheffield and District Wireless Society. At
7.30 p.m. At the Dept. of Applied
Scienre, St. George’s Square. X
mentary Lecture (6): ™ More Compli H
cated Valve Circuits.” :

MONDAY, APRIL f2th.

Instituticr. ot KElectrical Engineerz. In-
formal Meeting. At 7 p.m. At ths
Institution, Savoy Place, W.C.2. Dis-

cussion:  The Linking Together of
Wireless and Wire Communication
Systems.” (Opened by Captain P. P

Eckersley.)

Ipswich and District Radio Society. In
the Lecture Room, Museum, High
Street Lecture by Representative of i
the B.B.C. i

Southport and District Radio Socicty, At
8 p.m, At St. Andrew's, Part Strect.

" Talk to Beginners,” by Mr. G. E. .
Jarvis, 5

WEDNESDAY, APRIL t4th.
Ingtitution of Electrical Engineers, Wire.
less  Section. Lecture: " The Rugby
Radio Telegraphy Station,” by Mr.
E. H. Shaugyhnessy, O.B.E.




APRIL 71h, 1926. Wireless

WIRELESS

in Theory and Practice.

9.—Aerial Tuning Circuits.

S. 0. PEARSON, B.Sc,

HE wavelength to which an acerial responds when
there is no added inductance or capacity in the
circuit s called the watural wavelength of  the
acrial.  If I..is the aerial inductance in microhenries and
(i the acrial capacity in microfarads, the natural wave-
length of the aerial will be -
Ao = 18854 LoCo metres.
Now, the inductance and the capaciiy are cach roughly
proportional to the Tength of the acrial measured from the
far end to the carth connection, and thercefore the natural
wavelength of an acrial is approximately proportional to
its length. A very rough idea of the natural wavelength
in metres of a flat top aerial is obtained by multiplying
the total length in feet by r.5.  For instance, an acrial
1ooft. long from the carth coanection to the far end will
have a natural wavelength of about 150 metres. In
seneral, an aerial operates most cfficiently when tuned to
a wavelenzth not far removed from the natural wavelenath.

Methkods of Increasing Aerial Wavelength.

For receiving purposes it is necessary to be able to
(une the aerial to any wavelength over a considerable
range. and various methods are available Tor doing this,
these heing discussed in turn helow. Tt is usually neees-
sary to be able to vary the wavelength continuously. PotPoq
not in steps 3 and therefore it is essential to provide some
means of varving the total induetance or capacity (or Toth)
continuously through @ certain range.

It is always necessary to have an indue-
tance of some sort connected in the down
lead for the purpose of transferting som
of the reeceived energy to the receiving ap-
paratus, whether the recciver is direetly
connected  or inductively  coupled to - the
acrial circuit.  Since the aerial capacity is
distributed along the length of the acrial @
it follows that the current in the acrial will
he greatest at the base. and will gradually
Jdiminish for points considered along the
length of the aerial towards the clevated
end. there being no current at all at the extremity. Thos
in order to get maximum voltage built up by the signal
across the series inductance, the latter should he con-
neeted i the eireuit as near o the carth connection as
possible. Tt is a mistake to have a very long carth dead
running  from  the apparatus to the carth
connection,

For tuning purposes this coil itsclf may be Jesigned
so that its inductance is continuously variable over a
considerable range.  An early form of acrial tuning in-
ductance eonsisted of w eyvlindrical single layer coil of
enamelled copper wire with the enamel removed from the
top surface of a strip parallel to the axis of the coil, a

Fig.

series.

receiving

‘ La
Ca
/
L

{.—Aerial circuit (a)
tuned by a variometer in
‘The equivalent clec-
trical circuit is shown at (h).
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slider gaking conneetion with any desired turn. This

enabled the inductance to be varied in small sieps, cach
step changing the inductance by the amount correspond-
ing to that of onc turn. ‘This arrangement was quite
practicable for receiving Morse signals of moderately
long wavelength on a erystal receiver, but the tuning is
not nearly critical enough for continuous waves and tele-
phony, especially on the fairly short waves now used
for broadcasting and other purposes. A variometer pro-
vides o means of changing the wavelength continuously,
hut has only a limited range. A good variometer would
have an inductance ratio of about ten to one between
maximum and minimum settings,' and, allowing for the
inductance of the acrial itself. this would give a wave-
length range of not more than about three to one. The
disadvontage of a variometer s that when set at the
Jower inductance valnes, its effective resistanee is un-
necessarily high, partly due to the length of wire on it
andd partly due to the general design.

Loading Coils.

When a coil of inductance I microhenries is connected
in serics with the aerial near the hase, the total inductance
of the acrial circuit hecomes (1. 4 1.,) microheuries, where
I, is the aerial inductance, and the wavelength to which
it is tuned is given by

A 1885 ¢/ (1. + LU, metres.
This does nol take into account the self-
capacity of the inductance coil, this being
assumed to be small compared with the
acrial capacity C. We see from the above
expression that the wavelength is increased
by adding inductance in serics, the wave-
fength Dheing proportional to the square root
of the total inductance.  To obtain as large
(b) a fraction as possible of the available signal
voltage acrnss the series induetance,  the
Jatter should he fairly large compared with
the inductance of the aerial itself,  1ig.
1 (£), which is the equivalent circuit to the
actwal aerial circuit shown at (@), will make the reason
for this quite clear: the total voltige built up across
the inductance portion of  the cirenit will be divided
between the two inductances in the direct vatio of their
values.  Thus up 1o a certain point the larger the vajue
of the seties induetance the better, Tt on the other hand.
the reeciving efficiency of the aerial is greatest at wave-
lengths near the natural wavelength, and when a short
acrial is tuned by neans of loading inductances o responid
o waves ten or more times as long as the natural wave-
length, the efficiency falls off considerably. IFortunately,

t See The Wircless World, Feb. Sid, 1926, page 183,
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Wireless Circuits in Theory and Practice,—
from the amateur point of view, nearly ali of the most
interesting transmissions to be listened to are of moderately
short wavelength, and the maximum length of 1o00ft.
permitted for amateur aerials by the Post Office gives
very good efficiency on these wavelengths.  The
moderately long-wave transmissions from the broadcasting
station at Daventry are conducted on such a high power
that the inefficiency of a short aerial is immaterial,

The most convenient and practical method of tuning an
aerial circuit is to have a fixed inductance in series with
the aerial and to vary the capacity of the aerial circuit

' I rx
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Fig. 2.—Aerial tuning by means of an inductance and variable

condenser in parailel. The equivalent electrical circuit neglecting

aerlal inductance is shown at (v) and with the aer:al inductance
taken into account at (c)

by means of a variable condenser. One method is to con-
nect the tuning condenser in parallel with the inductance
coil as shown in Fig. 2 (a), where L is the inductancc
coil and C the added condenser. Assuming the aerial
Inductance to be small compared with the cail induttance
I., the aerial circuit is electrically equivalent to the cir-
cuit of Fig. 2 (). The two capacities C and C, in
parallel represent a total capacity of (C + C,) micro-
tarads, and the wavelength is therefore given by :
A = 18854/ L(C + C,) metres,
the addition of the parallel condenser thus increasing the
wavelength. If the acrial inductance I., is comparable
with that of the coil L, and if L is assumel to be close
to the earth connection, the equivalent circuit will be as
shown in Fig. 2 (¢). This is not a simple stmightforward
circuit, and the expression for the actual wavelength is
more or less complicated ; but it will be sufficientlv accu-
rate for our purpose if we assume that the added capacity
is connecte 1 across the whole of the inductance (1. + T.p),
giving a wavelength of :
A = 1885y (. + L,) (C + C,) metres.

Actually, the wavelength will be somewhat less than this.

Wavelength with Parallel Tunins.

We saw in connection with tuned circuits that, in order
to get a high signal voltage across the inductance or con-
denser, the ratio of inductance to capacity must be as
high as possible, and the same rule applies here. For
wavelengths ranging between 300 and 500 metres a vari-
able condenser used in parallel in this manner should not
have a greater maximum value of capacity than o.ooos
mfd., or, as a limit, not greater than o.00075 mfd. For
a given aerial the greatest voltage is obtained across the
inductance coil when there is no condenser connected in
parallel.

~ The average capacity of the standard type of P.M.G.
aerial usually ranges between 0.000z and ©.0003 mfd.,
ond therefore a parallel condenser whose maximum capa-
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city is 0.00oo5 mfd. gives a very limited wavelength range
—less than two to one. For instance, with an aerial whose
capacity is o.ocozg mfd., a variable condenser of o.0005
mfd. capacity will tune the aerial from, say, 300 metres
for minimum condenser reading to only about 500 metres
for maximum condenser setting with a suitable inductance
in circuit. Therefore, in order to cover a wide band of
wavelengths it is necessary to have a series of inductance
coils, any one of which can be connected in the aerial
circuit.  Each will give a definite band of wavelengths in
conjunction with the condenser in the circuit. The series
of coils must be so chosen that the highest wavelength
given by any one coil is slightly greater than the lowest
wavelength given by the next largest coil in the sequence,
7.¢., the wave bands of the consecutive coils must overlap
in order to leave no gaps in the complete range of wave-
lengths to be covered.

Tapped and Plug-in Coils.

The most convenient form of coil, from the point of
view of interchangeability, is the plug-in type which fits
into a coil holder connected permanently in the circuit
as shown in Fig. 3 (@), and therc are a large number of
these on the market. Another means of covering a wide
band of wavelengths, using a single coil only, is obtained
by having tappings taken from various points in the coil
so that, by means of a switch, part of the coil only may
be used at a tirne. This arrangement is indicated in
I'ig. 3 (5). It has the advantage of rapid changing, an

\
@)

Fig. 3.—~Types of aerial inductance coils: (a) the plug-in coll;
(b) variable tapped coil.
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the coil can be mounted inside a cabinet without the neces-
sity of opening the same for changing the wavelength
range. ‘This advantage is, however, usually more than
outweighed by the loss of cfficiency experienced when only
a few of the turns are in use. The unused turns are
actually in the magnetic field produced by the useful
turns in the circuit carrying the high-frequency currents.
‘The result is that high-frequency clectromotive forces are
induced in the unused turns, or dead-end turns as they
are called, and, due to the self-capacity between these
turns, serious losses niay occur. If there are many dead-
end turns the sclf-capacity may be sufficient to tune the
unused part of the coil to the same wavelength as the
signals being reccived, in which case a large oscillating
current will flow and introduce losses sufficiently great to
reduce the strength of the received signal to a small frac-
tion of what it would Lc if the dead-end turns were not
present. On the whole, then, it is better to use a sepa-
rate coil for each band of wavelengths. For ordinary
broadcast reception one coil will cover the wavelengths
used by the British stations except Daventry.
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Wireless Circuits in Theory and Practice.—

An example is now given of an actual determination of
the size of coil required to tune a given acrial over a
wavelength range of, say, about 300 to oo metres when
a 0.0005 mfd. variable condenser is used in parallet with
the coil. Suppose that the aerial is onc of average size,
and thercfore having a capacity of about o.coo25 mfd.
and a natural wavelength of, say, 140 metres. Irom the

formula A = 18854/ 1.,C,s, we find that the aerial in-

' i
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Fig. 4.—Aerial circuit tuned by a variable condenser in series.
The equivalent circuits with and wiithout the aerial inductance
are shown at (b) and (c).

ductance Lq is about 22 microhenries. Tet 1., denote
the- total inductance of both the acrial and the coil; then
the wavelength is given by : )

A = 18354/ 1. (C + Cq) metres,
where C = added capacity, and therefore for maximum
condenser setting of o.0c05 mfd. we have:

soo = 1885y 1., x o.00075,

from which L,= 94 microhenties. ‘Thus the coil in-
ductance should be g4 — 22 = 72 microhenrics.

We must see now to what wavelength this coil will tune
the aerial circuit when the condenser is set at its lowest
value, which we shall assume gives a4 minimum capacity
of o.00001 mfd.

We have A=1883581,(C, +Ca)

=18854/ 94 % 0.00026
=204 metres.

Thus, with a o.0005 mfd. variable condenser it is
possible to cover the range from 300 to 500 metres. A
later instalment will be devoted to the winding of in-
ductance coils to a given value of inductance.

Tuning by Means of a Series Condenser

Both of the methods discussed above for tuning an
aerial increased the wavelength above the natural value,
and where it is desired to receive wavelengths near or
even below the natural wavelength of the aerial both
these methods are unsuitable; to lower the wavelength.
it is nccessary to decrcase cither the inductance or the
capacity. 1t is physically impossible to lower the in-
ductance below that of the aerial inductance itself ; in
fact, the total inductance must he greater than that of
the aerial, as a serics inductance is always necessary for
connection to the receiver  Thus we are bound to lower
the capacity of the aerial circuit. and this is effected by
connecting a variable condenser in series with the acrial
as shown in Fig. 4 (a). If we neglected the aerial in-
ductance itself, the equivalent tuned circuit would be as
shown at () in Fig. 4, so that, in cffect, the added
condenser is connected in serics with the aerial capacity.

Now when two condensers of capacities C, and C,,
vespectively, are connected in serics, the resulting capa-
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city C is given by C_C1+€s' or C—C1+C2.
shows that for two condensers in series the resulting
capacity is less than that of either of the individual con-
densers, and, therefore, when a condenser is connected
in series with an aerial, the total capacity and the wave-
length are reduced. The series condlenser should be con-
nected immediately above the inductance coil in the aerial
lead, and when the earth lead is short the bulk of the
aerial inductance will be between the condenser and the
elevated portion of the aerial, and, therefore, the equi-
valent circuit will be as shown in Fig. 4 (¢), the wave-
length being given by A=1885y L,C, metres, where
1., is the total inductance of coil and aerial, and C, is

Yl

This

the resultant capacity (..—:—_—('.‘,w of the condenser and the
>+ Ca
aerial.
Wavelength of Series Tuned Circuit.

When the series capacity is reduced to a low value, a
large proportion of the signal voltage is lost across this
condenser, and, therefore, the cfficiency of the aerial
circuit begins to fall off as the capaeity is lowered.
‘I'hus for scries tuning it is better to usc a variable con-
denser whose maximum capacity is considerably larger
than that required for parallel tuning, and a condenser
having a maximum value of from o.ocot to o.0o1j mfd.
is to be recommended.

Taking the same aerial and coil as considered above
for parallel tuning, and using a series condenser whose
capacity ranges from o.ooor to o.00I1 mfd., we find that
the total capacity with the condenser sct at the full value
is 0.0002z mfd., and, therefore, the maximum wave-
length obtained is 18854/ 94 % 0.0002 =258 metres. For
minimum setting of the condenser the total circuit capa-
city works out to 0.00007I1 mfd., or 71 microfarads,

giving a minimum wave-
length of 154 metres.  We

see, then, that, for this par-
ticular aerial and coil.
tuning can be obtained from
300 metres upwards with a
parallel condenser, and from
238 metres downwards with
the series condenser. Tt will
be noticer] that there is a gap
hetween the two wavelength
ranges, namely, from 238
to 300 metres, which cannot
he covered with the particular coil in use, and in order
to tune to wavelengths within this gap it is necessary to
employ another coil of different inductance value. Lor
any coil whatever there is always a gap present between
the series and the parallel tuning ranges.

When it is desired to receive over a wide band of
wavelengths, it is a good plan to provide a switch in the
circuit enabling the tuning condenser to be connected
either in series with the acrial or in parallel with the
tuning coil. An ordinary double-pole two-way switch
is suitable, and a method of connecting it in the circuit
is shown in Fig. 5. Where series-parallel tuning is pro-
vided in this manner a medium-sized condenser should
e used, a suitable maximum value being 0.00075 mfd.
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Fig. 5.—~Switch connections for

connecting the tuning condenser

in series or paral el with the
tuning coll.
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The Editor does not hold himself responsible for the opinions of his correspondents
Correspondene should be addressed to the Editor, *“ The Wireless World,” Dorset House, Tador Street, E.C.4. and must be ascompan_eid by the writer’s name and address,

EXPERIMENTERS AND THE PUBLIC.

The following letter has been sent to us for publication by
Mr. Charles W. Railton. A similar letter appeared recently
in The Times :— .

Sir,—Iu reply to Mpr. Maurice, Child, whose indignation I
regret to have aroused, may 1 say that I have every wish to
give all due consideration to the cXxperimental tramsmitter, who
no doubt has in the past done good and valuable work? All
I contend for is that the listeners, who, after all, form the
vast majority of the people concerned, should have some small
share of the precions silent hours on Sunday, frec from all
interference, in which to carry ont operations as interesting to
themselves as transmissior is to the experimenter, and I still
think that the two hours from 6 to 8 p.m. are a very modest
and reasonable share to ask for.

I think also that the experimental transmitter may well bear
in mind the possibility that in the natural progress of things
his day may soon to a large extent be over. Most of the
really necessary experimental work is now being done, and
well done, by the R.B.C. engineers, and, with the enormous and
rapid growth in the number and requirements of the listening
public, the experimental transmitter may eventuilly find him-
self, especially if he prove unreasonable or unduly aggressive,
practically frozen out.

May 1 also assure your correspondent that my sufferings at
the hands of his friends are in no wise due on my part to
faulty or inferior apparatus? The instrument 1 use is a par-
ticularly complete and effective one, with great selectivity, and
was specially made for me by a past-master in the art, I
may also claim, I think, after nearly two years’ experience, that
there is no lack of skill on the part of the user, as witnessed
by the success with which T receive foreign transnrission, aided
by the ability to cut out home stations which my set gives me.
I venture to think that it would tax the ingenuity of any radio
society, local or otherwise, to mmprove my set in auy way, All,
however, is of little avail when once the light-hearted trans-
mitter really gets gomg What is happening all the time to
the despised possessor of what Mr. Child lightly dismisses as
‘“ cheap, unselective apparatus ”’ I shudder to think ' As to
experimental transmitters using only wavelengths of under 200
metres, it may be so in the Lounden district. T ean only say
that in this part of the world the chief offenders wock maiunly on
290 to 2300 metres, some even going up into the neighbowrhood
of 500. Could their activities be confined to the low wave-
length mentioned by your correspondent, no reasonable com-
plaint could be made. May one hope that this way possibly
lies the solution of the difficulty ?

Yours truly,
CHARLES W. RAILTON.

Cherry Tree House, Alderley Edge, Cheshire.

Mareh 12.

Sir,—T think the letter from Mr. G, N. Wright in your issue
of March 24th is not only a slur on the amateur transmitting
fraternity of Manchester but also a slur on us all.  Firstly,
the amateur transmitters of Manchester are hyv no means
“messers,” as he calls it: not only I, but others as well, con-
sider them to he amoug the best transmitters using the ether.
G.N.W.’s receiver must he very selective if he can hear what
a transmitter has to say when the wavelength used by that
transmitter is heterodyned by another, As regards joining the
local radio society, he remarks: “ 1 know some of these gentle-
men belong to it.” Perhaps G.N.W. knows all there is as
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regards vadio, and in that case, of course, the Radio Society
cannot help him. Can ke operate a valve transmitter himself?
If so he will know the difference that a .001 condenser will
make in either short- or long-wave transmission.

If Mr. Wright only complained to the Manchester Radio
Society I think he would at least receive a courteous reply.
Instead, he prefers to write a letter in our foremost radic
journal so that * all the world may know that he is not quite
such a capable operator as he supposes he is.

1f some of our grumblers would only try their hand at trans-
mitting, then I don’t think they would be grumblers any more,
The amateur has a lot to put up with at present without having
his times of transmission limited any move. Mr. Maurice Child
defended the amateur 1n a most commendable manner—not onl
the * real experimecatal transmitter,” but also the man with
limited means who has to do his experimental work without the
help of quite a number of high-priced instruments for which
he couid find use if his pocket would allow.

East Aberthaw, C. PROSSER (6YS).

Cardiff, South Wales.

Sir,—One is forcibly struck by the narrowed outlook of some
of your correspondents.

It everyone would realise that each one of us has to concede
a little to the * other man,” and look at the whole subject of
radio a little more broadmindedly, it would surely be realised
that the transmitting amateur and broadeast listener alike are
equally important from a point of view of national progress.

Until the one recognises the other, and vice versa, we shall
not make the progress we could.

We must bury our personal prejudices (this is, apparently,
what Mr, (. N. Wright, who writes in your issue of March
24th, has not done) in favour of a wider outlook.

We want a co-operation between rveryone who wses the ether,
from the advanced experimenter to the school lad with his
“one valver.”’ CHAS. E. BATEMAN (G2 AOL).

A NEGLECTED ACCUMULATOR.

Sir,—Under the above heading in your ‘‘ Readers’
Problems’ in your issue of March 17th, page 433, a fallacy
was recorded in 8.B.8.’s query and your reply regarding
the action of coloured beads or gravity balls in an accumula-
tor, to the effect that the gravity ball *¢ gradually sinks to the
hottom during the comse of discharge,” and again, ** as the
acid density decreases in the course of normal discharge, the
head slowly sinks.”

No single bead or gravity hall can serve the dual purpose
of indicating full charge and full discharge. Tt is a case
ot floating or sinking beyond the limits of 0.002 sp. gr.

The ball can be designed to indicate when to rechaige by
floating at or about, say, 1.150 sp. gr., and sinking at 1.48
sp. gr., or alternatively it can be arranged to float in acid
above, say, 1.240 sp. gr. As, however, the specific gravity
of sulphuric acid is affected to the extent of one point for
every 24° rise or fall in specific gravity, it is clear that the
function of ¢he bead is easy affected, although as a hydro-
meter its action is unimpaired. If S.B.S.’s cells warm up
appreciably on charge, the resulting temperature may be
sufficient to prevent the bead from floating. This does not
imply any neglect. ERNEST (. McKINNON, M.I.E.E.

Chief Engineer, Chloride Electrical Storage Co., Ltd

Clifton Junction, nv. Manchester.
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“The Wireless World”" Information Department Conducts a Free Service of Replies to Readers’ Queries.

Questions should be concisely worded, and headed * Information Department.”
accompanied by a stamped addressed envelope for postal reply.

An Unusual Problem.

7 have been rveading with great inferest
the article on page 217 of your
Feb. 10th issuc deseribing how «
loud-speaker may be used at a con-
siderable distance from the receiver
with only a single wire extension, and
I am wondcering if 1t can be adapted
to mect my needs. [ intend to give
a loud-speaker demonstration in «
small hall situated a few foet from
my house. It is almost impossible to
install the receiver (a single-valve in-
strument) an the hall, owing to the
difficultics of erecting an aerial.  On
the other hand, my loud-speaker pos-
sesscs a built-in amplifier which is in-
separable from it.  The question ix,
therefore, can I use the receiver in iy
house und the amplifier in the adjoin-
ing hall? RPN,

The solution to your difficulty is, fortu-
nately, simple. It 1s obvious in the first
pliace that it would not be permissible to
conneet the input terminals of your amplhi
fier to the telephone terminals of your re-
ceiver hy a long length of “ flex ™’ sinee
the capacity thus placed across the pri-
mary of the first transformer would give

used in the instrument described in
the issue to which you have made
veference. This scheme, of course, is

equally applicable whether the distant
receiver is a multi-valve H.F. receiver or
a simple crystal set.

0000

Comparing Receiver Range.,

[ should Like your help in clearing up «a
little argument between mysdf and «
friend. " It is realised, of course. thut
a 0-v2 three-ralve regearrutive 7e-
ceiver will, when tuned to the signals
of « nearhy station, give fur lowder
signals than an cfficiont three-valve
sct corsisting of 1l-v-1. The ques-
tion s, which set would give the
loudest signals when tuncd (o « dis-
tant station? It is desired simply
to know whick 1ceeiver would give the
loudest siynals under the chove men-
tioncd conditions, quality being iy-
nored. It is assumed that the same
aeriol and carth system awould be
used in cach caxe. H.J. D

Under these circumstinces, it cannot be
doubted that the 0-v-2 receiver will still
give tho loudest signals. That is to say,

1 mfd
1 HT.
1
O
LT.
+
A -

Fig. 1.—Operating an amplifier irom a distant recelver.

an unintelligible muffling effect to speech,
apart from seriously reducing volume.
Your diffieulty can fortunately be over-
conte by the method of using only a.single
wire connection hetween your receiver and
amplifier in accordance with the scheme
outlined on page 217 of our Feb. 10th
jssue. The full diagram of the necessary
connections is given in Fig. 1. The choke
in the plate circuit of the detector valve
can consist of the same type of choke

YR

O+410

that as loug as this veceiver is able to
pick up any signals at all, it will give
louder signals than the receiver employ-
ing only one L.F. stage. Of course. &
very close setting of reaction might be
called for, and, therefore, quality would
not be good. The only case where the
1-v-1 receiver could score in giving louder
signals is in the case of a very distant
station, which was not receivable at all
without an H.F. stage. At the same

Each separate question must be

timne, a deteetor valve with smoothly con-
trolled rveaction is a very sensitive ar-
rangement, and if at any time a given
station was not receivable by it owing to
extreme distance and very bad atmos-
pheric conditions, we doubt very much
whether the 1-v-1 receiver would make a
much better showing.
0000

“H.F.” or “LF.”?

I have constructed a four-valve set con-
sisting of one stage of H.F. using
the tuncd anode system, a regener
ative detector and two stuges of re-
sistunce coupled L.F. amplification.
I amn diffcully concerning the type
of valves to purchase, as I nolice that
most munufacturcrs class their valves
under the two separate headings of
CSHE? and CLE.? [ antend pur-
chasing an “11.F.” valve for the
H.F. stage, and two *“L.F.” valves
for the two 1.F. stages, but require
your aid in the matter of choice of
a detector valve, S. k.M.

In general, it way be said that those

valves marked  H.F. >’ arve of higher im-

pedance and have a higher magnification

factor than those marked “L.F.”,

although, of course, they will handle less

power.  Siuce you are nsing the tuned
anode method of H.F. coupling, a high

impedanee valve is required for the H.F.

stage, and, therefore, it is correct to
choose « valve marked ¢ M.F.””) which
usually indicates high impedance. 1t

must not be supposed, however, that it
is ahways correcy to use “ H.F.”” valves
for H.F. amplifiers. for in the case of
many modern neutrodyne receivers, for
instance, it 1s necessary that low im-
pedance ¢ L.F.”, or, better still, small
power valves, be used in the ILF. stages.
The marking of valves with the indica-
tions of < H.F.* and “ L.F.” is, there-
fore, apt to be misleading, and is conse-
quently to be deplored.  When manufac-
turers first produced distinetive types of,
valves to replace general purpose valves,
the only wethod of H.F. coupling in
eeneral use in this country was the tuned
anode method, or the tuned plug-in trans.
former method, which is, of counrse, the
tuned anode system in disguise.  Now-
adays, however, with more modern de-
signs, the terms  H.F.” and “L.F.” have
rather outlived their usefalness, and some
such marking as ¢ H.1.”" and *“ L.1.”, in-
dicative of impedunce, would be more suit-
able. That this is so is even more glar-
ingly instanced in yowr particular case,
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for in the first L.F. stage it would not
be correct to use an “L.F.”” valve, since
You are using resistance coupling and re-
quire a valve with a high magnification
factor rather than a, valve capable of
handling large power, and consequently
it would be preferable to use an *“ H.F.”
rather than an “L.F.” valve for this
first stage of L.F., although if full effi-
ciency be desired, it would be better to
employ a valve with a really high mag-
nification factor, such as the Cosmos
S.P.18 Green Spot, the D.E.ZB., or the
D.E.5B., according to whether you are
going to use a 2-, 4-, or 6-volt accumu-
“lator. The final valve should, of course,
be an “ L.F.” valve, or preferably a
small power valve. With regard to the
detector valve, it can be stated definitely
that it is usually preferable to use an
H.F. valve in this position, more especi-
ally if it is to be followed by a stage of
resistance, choke, or low-ratio transformer
coupled amplification. If a transformer
of high ratio is to be used immediately
after the detector valve, however, it
would be preferable, in the interests of
good quality, to use an “L.F.” valve for
rectification.
0000

Increasing Selectivity in a Simple
Manner.

I have frequently seen it advocated that
in order to increase the selectivily of
a good receiver and in order to reduce
acrial damping it 1s desirable to use
a loose-coupled acrial - circuit. The
so-called aperiodic aerial coupling con-
sisting of a small number of turns
ronnected in the aerial circuit coupled
in close and fixed relationship to the
grid coil is frequently advocated. T
understand, however, that there is a
simpler and equally c¢ffective manner
of loosely coupling an acrial to a re-
ceiver, and I shall be glad if you can
give me particulars of this.

G.P.K.

There is, as you suggest, an alternative
method to the conventional * aperiodic ™
magnetic coupling, and this is known as
capacitative coupling. The two systems
are illustrated in Figs. 2a and 2b respec-
tively. At first sight it might appear that
Fig. 2b is nothing more or less than the
old method of tuning the aerial circuit hy
means of a series condenser. This is not
so, however, because in the series aerial
tuning system we definitcly make use of
the condenser for tuning our aerial, and
have no parallel condenser in cireuit,

In the system illustrated in Fig, 2h.
however, all the tuning should ne done
with the parallel condenser, and the series
condenser shonld not be considered as
part of the tuning arrangements, but
should be considered purely and simply
as a capacitative conpling between the
acrial and the veceiver, and this condenser
should only be used at such a time as it
is definitely desired to change the aerial
coupling, and should never be used when
it is merely desired to tune the recciver
to a different wavelength, this heing the
function of the parallel condenser. Actu-
ally, on the normal B.B.C. wavelength, it
is usually found that the best value at
which to adjust this coupling condenser
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BOOKS ON
THE WIRELESS VALVE

Issued in conjunction with ** The Wireless World.”

¢ WIRELESS TELEPHONY,” by R. D.
Bancay. Price 2/6 net. By Post, 21y,

“THE OSCILLATION VALVE—THE
ELEMENTARY PRINCIPLES OF ITS
APPLICATION TO WIRELESS TELE—~
GRAPHY,” by R. D. Bancav. Price 6/- net.
By Post, 6/3

“ WIRELESS VALVE RECEIVERS
AND CIRCUITS IN PRINCIPLE AND
PRACTICE,” by R. D. Bancay and N.
AsHeRrIDGE, B.Sc. Price 2/6 net. By Post, 2/10.
* THE THERMIONIC VALVE AND ITS
DEVELOPMENT IN RADIO TELE~
GRAPHY AND TELEPHONY,” by Dr.
J. A. Fueming, Price 15, net. By Post, 15/9.
“ CONTINUOUS WAVE WIRELESS
TELEGRAPHY,"” DPart 1, by W, H. EccLEs,
D.Sc  Price 25/- net. By Post, 25/9.

Oblainable by post (remitlance with order) from

ILIFFE & SONS LIMITED

Dorset House, Tudor St., London, E.C 4
or ol Booksellers and Bookstall

is about 0.0001 mid., although if extra
selectivity is desired in order to cut out
a nearby station the condenser can be set
at a still lower value, but when the con-
denser is set at a lower value than 0.0001
mfd. selectivity will only he attained at
some sacrifice of signal strength. The
value of 0.0001 mfd. will give good selec-
tivity without loss of signal strength. Of
course on short wavelengths this value
may be made very much lower, since the
mmpedance of this condenser will be so
much less on the lower wavelengths. On
the contrary, when tuning in to Daventry,
the impedance of the condenser when set

K

00005
mfd

(®)
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tivity conferred by the magnetically
coupled circuit given iu Fig. 2a, with the
added advantage of flexibility. For in-
stance, since the number of turns in the
aerial circuit in Fig. 2a is fixed, there will
be only a limited band of wavelengths over
which it will be really efficient, whilst,
owing to the capacitative coupling being
variable, this disadvantage is eliminated.
Furthermore, we can vary the degree of
aerial coupling on a given wavelength in
Fig. 2b, which we camuot do in Fig. 2a.

It should not be forgotten that in both
Figs 2a and 2b, apart from the seciectivity
gained by the loose coupling, there is the
secondary effect of reducing the aerial
damping which, by the automatc stimu-
lation of reaction, causes the tuning to be
still further sharpened. By transferring
the aerial to the top of the secondary coil
in Fig. 2a or by short-circuiting the coup-
ling condenser in Fig. 2b we can chanpe
hack to direct coupling, and when we do
this we must make a readjustment of our
parallel tuning condenser. For iustance,
supposing that using direct coupling the
reading of the parallel condenser in Figs.
2a and 2b was 40 deg. on the 2LO wave-
length, when we change over to loose
coupling we automatically remove the
offect of the capacity of the aerial from
the circuit, and shall probahly have to re-
adjust our variable condenser to, say, 70.
Normally,. if using plug-in coils, the value
of the grid coil in both Figs. 2a and 2b
when using a coupled aerial circuit will be
a No. 50 or 60 voil on the 2O wavelength,
and a No. 250 on the Daventry wave-
length, whilst, when direct coupling is
used, the coil values will be a No. 25 or
35 on the ZLO wavelength and a No. 150
on the Daventry wavelength.

Another very important advantage pos

0:0005
mfd

|||]-——<

(o)

Fig. 2.—Alternative methods of aerlal coupling.

at 0.0001 mfd. will be large, and loss of
signal strength would result. The remedy
of this wavelength is to increase the capa-
city of the condenser.

A further feature of this arrangement
is that the calibration of the parallel tun-
ing condenser over a given bund of wave-
lengths is not appreciably changed when
testing the receiver on different uerials.
The use of a variable condenser in this
nosition gives us all the advantages
of the so-called coustant acrial tuning
system where a 0.0001 mfd fixed con-
denser is cmployed in this position,
and at fhe same time gives us the added
advantaze that we can if desired attain
still further sclectivity by adjusting the
valne of this condenser.

This method of capacitatively coupling
the aerial gives us all the benefits of selec-

sessed by capacitative, as distinet from
magnetic, loose coupling, is the immediate
adaptability to existing direct-coupled cir-
cuits, the owners of which desire to im-
prove their selectivity. In an existing
veceiver employing a coil and parallel
condenser certain alterations would bhe
nceeded, whilst if the receiver employed
maguetic tuning it becomes almost npos-
sible to adapt it to Fig. 2a without aban-
doning the use of the variometer. All
that is necessary in the casc of Fig. 2b,
however, is that a 0.0005 wmfd. variable
condenser be cbtained and connected ex-
ternally between the aerial lead-in and the
aerial terminal of the set without the
slightest alteration to the tuuning of the
set. Fig 2a is also easily adaptable to
an existing crystal set for improving selec-
tivity and signal strength.
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YOU CANNO
obtain the supreme realisation of
wircless—the generous volume, the
purc and sonorous tone or longer
distances—unless you use
CLEARTRON VALVES
arc REALLY guaranteed,
Cleartron’s
IRONCLAD GUARANTEL.

They are ALL Dull imitters, with lowest current
consumption, and sold at standard prices 12/6 & 15/-

which under

Yor 2. 3 and 5-6 v. Accumulators and Dry Cells,

LT, Detector and 1.,
America’s foremost Valve—--all British muade.
CATALOGUE FROM YOUR DEALEK, OK:

CLEARTRON
RADIO LIMITED

ONE CHARING CROSS, LONDON
Telephone © Grams :
Kegent 22312, Cleartrou, Westrand, lLondon.
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MATCHED TONE
HEADPHONES

I’ vou're fond of sitting up in the wee
I sma’ hours to stretch a hand across
the world, Matched Tone are extremely
able confederates. \With radio you span
continentsand with Matched Toneit be-
comes casicr, “comfier ” and inuch more
cfficacious. Distant signals stand out
clearly ; Matched Tone grope in the
ether with unfailing accuracy. The
specially matched receivers make them
supcr-sensitive and tone perfect.  You
are logging a new call - sign cvery
day with Matched Tone.

20/-

drandnlu

90)-

Audio Transforiner

17/6

Table-Taller
]
30/-

Brandes

Lvandes  Limcted, 206, [Regent  Stieel,

From any good Dealer

AN T2~/

3/563.B.

SERVICE AOVEAT!SING
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1| rTANOTHER INTERESTING COMPETITION
FOR “The Wireless World” READERS

£10 in Cash Prizes

First Prize £5 Third Prize £1
Second Prize £2 Four Consolation

Prizes of 10/~ each.

) ALL YOU HAVE TO DO'!
PLACE in the order of merit, according to vour judgment, the nine most attractive
and convincing advertisements in the current issuc; classified as follows :
Ist, 2nd and 3rd most attractive whole pages.
1st, 2nd and 3rd most attractive half pages.
1st, 2nd and 3rd most attractive quarter pages, or smaller spaces.

The following considerations determine the real value of an advertisement

(1) Its arresting character: which depends upon its attractive arrangement, with or
without illustration.

(2) Its obvious truthfulness: truth in advertising is a sound business maxim. as well as
an cthical necessity.

(3) The convincing quality of its descriptive matter : an advertisement is of no value if
it does not induce the rcader to purchasc the article advertised, when the need
arises, on its merits as described.

VOTING COUPON

Whole Page Advertisements.

Hulf-Page Advertisements. Quarter-Page or Smaller Adverts. l

Page 1\’0.' Name of Advertiser. I’aqn\«'a.i Name of Aducrliser. | ;I’:rgu ;\’o.! Name of lduvcrtiser.
L L _i e e e

1 { !

{
2nd : 2nd [ | 2nd|

— |

—

| 1st
|
|
|

| I
3ud| | 3rd | 13nd |

Name . . Address ..

WHEN you have filled in all the numbers on the coupon, write
vour name and address clearly in block letiers in the space
provided. and post the complcted coupon to:

‘“ The Wireless World,*’

Dorset House, Tudor Street, London, E.C.4,
marked in bot om left-hand eorner * Advertisement Competition.”

ALL COUPONS MUST BE POSTED TO ARRIVE NOT LATER THAN APRIL 12th, 1926
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RULES and CONDITIONS,
1. The decision of the Advertisement Manazer of  The Wireless World ™ 5. The Competition is to arrange the list of A hvertiscrnents in what is
on any point connacted with the competition must be arepted as final. cousid red 10 be the order of merit.  The correet order of merit will b
2. No responsibility can be accepted for any letters Iest in the post or  Obiaine ! by counting the votes given by competitors.
otherwise.  Proof of posting cannot be taken as proot of delivery,

3. No member of the stafl of * The Wireless Warld ™ or companinm 6. The competitor whase list agrees, or most nearly agrees, with th
iatrnals will be eligible 19 campete, nor to benefit incauy voay trom the popular order as indi~ated by the total votes will Le awarded the First
prizes offered. Prize, the next nearest the Second Prize, and s» on.

1. Iiaeh prize-winner will be notified by post, and a list of the prizc
winners will be published in ** The Wireless World ™ as scon ws 7. Entry into this compet.tion implies fill uceeptance of all the fore-
convenient after the close of the Competition, going rules and conditinns.
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2 Meniion of *“ The Wireless World,” when writing 1o advertisers, will ensure prompt atlention
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Regd. Design

The MELLOWTONE
COUPLER

PRICES from

5/6

The MELLOWTONE
LOW LOSS VALVE
HOLDER

PRICE

3/3

(- MIDLAND RADIOTELEPHONE M'FRS LTD.*

LONDON DEPOT:
Triumph House,

@

PRODUCTS

—ensure better reception!

Here are two fitments that will greatly add to the
efficiency of your set and also save you money.

The MELLOWTONE COUPLER eliminates

distortion, gives excellent selectivity and perfectly smooth reaction
control. Plugs into standard valve holder, takes up small panel space
and replaces coils and hotders at half the cost.

The MELLOWTONE LOW LOSS VALVE
HOLDER ensures perfect contact without

soldering, and 1s absolutely vibrationless. Made from Turned Pure
Grade A Post Office Quality Ebonite~—its self-capacity is negligible and
the di-electric losses virtually zero.

O'tainable from all reputable dealers. Write for
Hlustrated Lists of Receivers and Components.

OW T
SR 1Y

¢ >

Radio-Ads

o

BRETTELL LANE WORKS

— —

SToyrsRrIDO¥

189, Regent
Street, W.1.

POSITIVE GRIP
PLUGS & SOCKETS

Pat. No. 245586

HERE can be tew experimentors who have not
been troubled with broken leads, or said hard
things about faulty connections, Ot the whole
set there is probably no part which is so often
abused as the connections. *' Lisenin ™' Positive
rip Plugs alleviate this evil. They are designed
to take the smallest flex up to m/m cable.
Electron wire, phone and loud speaker leads.
A iHustrates insulated sleeve, cable with ends
bared and recessed cone.
*“B.” Cone section in position. Being concaved, it
allows smallest flex to fit up tight, precluding any
possibility of bared wire breaking with continual

use.

“C." Bared ends turned back: it
concave recess in plug. Erinoid sleeve is then
slipped down and plug screwed into it. A vice-like
grip is made and an absolutely positive connection
made without the use of solder or tiresome screws.
“D.” Plug and socket complete with indication
disc and nuts. Sleeves and indicators are made in
red and black. Plugs and_ sockets N. Plated.
SPADE END, POSITIVE GRIP terminals suit-

able for accumulator leads. e*c., also supplied.
ELECTRICALLY

MECHANICALLY P E R F E C

Obtainahle of wour wsual Draler,  Refuse xubstitutes.
Write us if any dificulty in obtainirg
and stale draler's name and address,

cone fits into

As supplicd 1ot
B.B.C

i Positive Positive

: Grip Plug ! Sole Manulacturers and Patentees: H rp  :

&Sk’ | THE LISENIN WIRELESS CO, SpadeEnd ¢
: p.cte

sy i 1B, Edgware Road, London, W2 : d.
d. : odl.
i 'Phone - - - - PabDiNcTON 2734
- ** Poscrip Papp. LONDON "

‘Grams

Advertisements for ** The Wireless World " are only accepted from firms we belicve to be thoroughly reliable.

CAXTON 4-VALVE CABINET
Made for Sets, “As good as money can buy,”

“Harmony Four Receiver,” *The Melody Three”
Special Cabinets made to Customer’s measurements. Prices quoted.

Cash with Order. Fumed Oak
Dark or Jacobean Oak £110 0
Real Mahogany . . £1 14 0
Detachable 77 deep Base Board to mount 21" by 7" panel to slide out of Cabinet front.

Also supplied at 10/- extra with two beaded front doors placed
2 ins, in front of the enclosed panel.

Ebonite or Radion Panels Supplied and perfectly Fitted at low exira cost,
All Polished with the new enamel that gives a glass hard surface
that can-~ot be soiled or scratched, SENT FREE.—Catalogue

of standard Wireless Cabinets in various sizes and woods.
Packed and delivered free in U.K. No. €3

CAXTON WOOD TURNERY C0.,Market Harborough

A43
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For any circuit,
any set,
anywhere.

Bracket for back-
of-pauel mounting,

2d. cach extra. Gives perfect insulation, brass sockets almost

entirely air-spaced, minimum capacity effects.
_— One-hole tixing to base board, or above panel;

OAR O easily mounted below the panel
L2 Complete with soldering tags and frking bolt.
HoL G = ATHOL ENGINEERING CO.,
e e a Peymonr Road. Crumpsall, MANCHFSTER.

VALVE HOLDER

Ege REOC®

No bits of bent tin or
brags, or screwed com-
posttian sleeve (o make
your connectiom, but a
relia

PLUG & BOCKET
TERMINALS ARE THE
FIV2ST TERMIVALS
rli £5F bl

CONNECTIONS.

ble mee:
article whick huule:l’l
©OD.
BRITISH MADE. . el
I your etualled
Deater by none.
cannat
Insist upon
supnly send )
direet to the ':-" ;""
the Manu- ar "D'
facturer 2
throvgh thy 6
post. EACH
Ww.J. Pos. free-
CHARLESWORTH,

Made m Red, Black, Pale
Blue, Green, Royal Blue,
Amber, Fellow, Brown.

§8 & 89, Anton Btreet,
BIBMIIGHAM.

— Estatlished 1897 —

VY
ALTHOUCH there is little connection between

our business and the wireless industry, we feel
that the nature of our offer warrants our intrusion

in ** The Wireless World."”

BY supplying direct we are able to pass to our
customers the thirty per cent. discount usually
given to the retail trade.
E positively state that our four-guinea suits are
equal in every respect to those usually sold at
six guineas. We are not giving anything away, but
simply supplying at wholesale prices, which is made
possible by cutting out intermediate profits.

SUITS, OVERCOATS AND
SPORTS WEAR

fitted by experienced tailors and unconditionally
guaranteed as to material, cut and finish.

OU are invited to call and examine our
materials and workmanship.
Lounge Suits
from Three to Six Guineas.

\

A STRANGER IN YOUR MIDST

J

The City Trade ¥ Tauors EHssocn.
6, Love Lane, Woad St.. Cheapside, London, E.C.2.

‘Phone: Cuy 8612,

—_—

RADIO

VERNIER
COIL
HOLDER

Cam Operated

This CoiL. HOLDER is de-
signed on the sound
engineering theory that a
cam action gives the
smoothest possible action. Both coil sockets
are movable. The right-hand one gives coarse
tuning in the usual way, and the left-hand
one, the usual fixed socket, is controlled by a
cam operated by a separate knob  The latter
gives a smooth and micrometric movement
through 10 degrees in both directions.

Write for one of these holders and hear
the difference.

Postage 4d. - - - - Price
British—from start to finish 5/6
GOSWELL ENGINEERING CO., LTD.

97 WHITE LION STREET, LONDON, N.1
Telephone—North 3051.

| ueditg

a1y ""llllhlll"ll"

"RADIO COMFONENTS
OF ADVANCED DESIGN.
NEW CATALOGUENOW READY.
Straight Line Frequency. Ultra Low
Loss Coudenser. Micro-Vernter Dial.
High Eficiency. Low Loss Vario
Coupler, etc.

The FORMO Company,
CrownWorks, Cricklewood, N.W.2

. 10/6 Manchester :

Mr. J. B. Levee, 23 Hartley

St.. Levenshulme.

]:1'
'll"“""llluum

A44 Mention of *“ The Wireless World,”’ when writing

""llliliil!

COMBINATION
CABINETS FOR
THE HOME

CONSTRUCTOR

Oak Cabinet 3’ 6” high by 1’9" wide
by V' 6" deep. with double doors. Cor-
rectly designed built-in wooden loud-
speaker horn with attachment to take
AMPLION or other loud-speaker
unit. Pleated sitk cover to loud-speaker
aperture ; accommodation for batteries,

Gl PRICE § gns.
Carriage paid, as illustrated, cash with
order.

W, SANDERS, 35, Lyndon Road,
Olton, Warwickshire,

Write for illustrated list.

to advertisers, will easure prompt attention.
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A thoro&ghly reliable
British Transformer

for 7/6

000C0onRgRGo
Cnessananss

]

2 N . RS . .

= This trans‘ormer is a British Product that compeles with forcan 2
2 products in price and is far and away superior in quality. it iz robust

The new T.C.C.
Mica Condenser

o in construction, neat in forn, and gives splendid amplitication without
= parasitical noises or distortion. Ask your dealer or write tor iull
i parhiculars.

o SPECIFICATION —Inswlation (.sted with soo rvolts. Closcd core
st formed of purc Stalloy stampings braced and held firmiy together byinickei-
v platod angle picce. Can be used as cfficient Choke.  Standard ratio 4 & 1,

12 months guarantee

EMPIRE TRANSFORMER

THE H.T.C. ELECTRIGCAL CO. LTD,,
3, BOUNDARIES ROAD, BALHAM, S.W.12.

'Phone : Ballersea 374.

Here is the latest T.C.C. production—an accurate
mica Condenser in a green moulded case with
duplex terminals, Owing to its convenient shape
it takes up very little room on the panel, and because
it is sealed from below instead of from above it is
proof against the heat of the soldering iron. For
those who do not wish to solder their connections,
a convenient milled head is provided to ensure a
perfect electrical contact.

sresseNsnnuna RS

Wil rer s iUy Yl isselRRESEESOREENARERRRENAN
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No need to ask if it is accurate
—the name T.C.C. guarantees it.

Every T.CC. Condenscr— or two, vet the ditfcrence m
whether Mica or Mansleidge results may be phenomenal

Las 10 Pass so many tests Experts say that the majonty
before it is released tor 1ssu¢ of  faults m home built
that 13 accuracy  withm recrivers are traceable to the
a very small percentage us¢e ot inferior and badiy
ot eror 15 a loregone insulated comdensers.

Concluson, It your own Set s not
Your fixed Condenser—on wiving the results son should
whith o nmch  deneads expedt, suspect the condensers
jcone of the dcast v prnsing —subslitute T.C.C. Mica (tor
of all the compenenrs vou small  valuesr  and TCC
buv,  The difference i cos Mansbridge {or large values)

beiween  one  of  douldiul and vou c¢btaun a permanent
reputation and a  genwne  insirance against Condenser
T.C.C. muy ouly be a copper brcakdown

I [ G [ Lo g s T [ )

Prices:
No. 33. all capacities between ‘004 and
001 mfds. 24 e
S e crr (s, (B e iomg No. 34, all capacities be:ween 0009 and
Here is a Valve giving you linest Quality and Vo 0001 mfds. 2

with Economy It is of cqually high grade as L,
Detector, L.EF., or Power Amplificr.

The littie switch places at your command cach of 3
Filaments separately, or any 2 in parallel for Power

Amplitication.  Fach Filament gives tue Valve a New
Lite. =~
ALL VALVES are Guarauteed. ! 2

3

(A
=)

From all Wircless Shops

FOUR IMPROVED TYPES.

Obiainable  « A. 4to 5 VOLTH, 045 AMDS. per Filaroent 9/8
Al London's D.E.A, 6 VOLTS, 0'18 AMDS, per Filament - 15/
Largest. Stare: D.E2. 1'fto2 VOLTS, 0:35 ANMPS, per Filament 15/«
arge ez D.E.0S. 3 VOLT> 0§ AMP3. per Uilsmeat - 16/8

I unable to obtain frorn your dealer write dircet :—
NELSON ELECTRIC COMPANY LIMITED,

Morton Park, kondon, S.W.19, !
Telegrans: Valvenelso, Wimble, London. "Fhone  Wimbledea 172 Adrertisement of Teteyraph Condenser Qv,y Ltd,, Aew, Surrcy, Vbt A, Y08,

Advertisements for '* The Wireless World * are only acccpted from firms e helirze to be thoronghlv veliable. ALR
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NOTICES.

|
THE CHARGE FOR ADVERTISEMENTS in these

columns is :
12 words or less, 1/- and 1d. for every
additional word, e.g., 18 words 1/6 ; 24 words, 2/-

Name and address must be counted.

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

ADVERTISEMENTS for thess columns are accepted up
to FIRST POST on THUKSDAY MORNING (previoas
to date of issue) at the Head Offices of * Tns Wireless
World," Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices,
18, Hertford Street, Coventry ; Guildhali Buildings,
N:vsxgahon Street, Birmingham ; 189, Deansgate, Man-
chester,

. Advertisements that arrive too Iate for a particular
issue will automatically be inserted in the following issue
unjess accompanied by instructions to the contrary,
advertisements in this section must be strictly prepaid.

Postal Orders and Chejues sent in payment for adver-

tisements should be made & Co.  Payaole to ILIFFE
& SONS Ltd., and crossed = "' — Treasury Notes,

being untraceable it lost in fransit, should not be sent as
remittances.

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

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

NUMBERED ADDRESSES.

For the convenence of advertisers, letters may be
addressed to numbers at ** The Wireless \World * Office.
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, cfo © The Wireless World.” Only the
number will appear in the advertisement. AH 1eplies
should be addressed No. 000, cfo * The Wireless World,”
Dorset House, Tudor Street, London, E.C.4. Readcrs who
reply to Box No. advertisements are warned against sending
remitlance through the post cxcept sn registered envclopes ;
in all such cases the use of the Deposit System is recommended,
and the cnvelope should be clearly marked * Deposit
Department.”

™~ DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themsclves of our
Deposit System. If the money be deposited with ** The
Wireless World,” both parties are advised of its receipt.

The time allowed for decision is three days, duriug which
time, if the buyer decides not to retain the Boods, they
must be returned to the sender. If a sale is eftected we
remit the amount to the seller, but, if not, we return the
amount to the depositor. Carriage is paid by the huyer,
but in the event of no sale, and subject to there being no
different arrangement between buver and seller, each pays
carriage onc way. The seller takes the risk of loss or
damage in transit, for which we take no res, onsibility. For
all transactions up to {10, a deposit fee of xﬁ is charged ; on
transactions over {10 and under {50, the fee is 2/0; over
£50, 5/~ All deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to llifie & Sons
Limited.

THE SALE OF HOME-CONSTRUCTED UNLICENSED
APPARATUS,
A New Service to our Readers.

We have made an arrangement with the Patentces
whereby readers who wish to dispose of a home-constructed
receiver not licensed under the patents made use of, can
do so by means of the Deposit System referred to above.,

The person desiring to sell, in ‘sending us particulars for
his advertisement, will in every case make use of a Box
No., and should add to the price which ne requires the
amount of royvalty customarily paid by manufacturers, v:1.
in the case of Marconi Patents the amount should be
calculated at 12/6 per valve holder.

If the purchaser is satisficd with his purchase, the sum
realised will be forwarded to the seller, less the amount
due in respect of royalties, which amount will be paid by
“The Wireless World” to the owners of the patents
concerned and a certificate will be handed on to the
purchaser of the set.

FOR SALE.
OR Sale.—4-vaive Wircless Set, polished

mauhogany cabinet, ** straight ™ circuit ;
£ 10.—Collier, 864, lerbert Road, Plumstead,

S.E.18. (1897)

3- and g4-valve Sets, specially selective, best

componcents, handsome cabinets, very
cheap.—Box 7325, \VIRELESS \WorLD Office.

(1902)

A46 Mention of * The Wireless
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For Sale.—Contd.

IGH-TENSION Accwmulators.—The Ide=al
L.oud-speaker Battery, 6o volts, 35s.; 80
volts, 435.; 100 volts, 55s.; guarantced. Good
trade terms.—Pecarson, 110, Marston Lane,
Bedworth, Nuncaton. (1882)
SCILLATING Zincite and Contact, 2s. 6¢. ;
simple, original circuit, 1s.; excellent
results; other parts stocked.—I.edsham'’s, 267,
King Street, Hammersmith. (1888)
ELEPHONES.—Brown's type A, 120
ohms, 2 Lissen T1 L.F. transformers, all
perfect, offers.—14, Brook Avenue, \Wembley.
(1804)
OOD lorns for all speakers and gramo-
phone attachments.  There's one for
Amplion Junior, ditto goos=-neck bases, l.is-
senola, ete. There’s only one best; it's the
* Allwoodorn.””—Manufacturer ¢ [1. Maddison,
23, Ronald’s Road, llighbury, N.5. List freec.
(1914)
l UPERSONIC.—Sct of McMichael’s Tuned
Transformers, 3 intermediate, 1 filter, and
1 oscillating unit, cost £5 s5s., perfect con-
dition, accept £2 10s., bona fide sacrifice.—
Box 7429, \WikELESs \WokrLp Office.  (1928)
-VALVE Loud-speaker Receiver with auto-
matic switching built with best compon-
ents, price, including royvalties, £6 gs.; 3-
valve set, £7 17s. 6d.;  Leclanché high-ten-
ston batteries, require no charging; head-
phones, 12s. 6d. pair. All part$stocked. List
on application. Trade supplied.—-G. Small,

161, Greenway Road, Taunton, Somerset.
. (1924)
] ALVES, new, 3s. 6d., guaranteed good;

tapped Oo-volt batteries, 7s. 0d.  All post

free.  Send for price list.—Withers, River-
side, Ringwood, Hants. (1919)
UMBERING  Machine, 1-99909, good

order, cost 30s., tike 20s.—Box 7501,
WiReLESs Woren Oftice.

I

(1953)
ART COLLINS 8-wvalve Orthosonic Re-
ceiver, with frame aerial, used one week
only, Bournemouth on loud-speaker, within
1 mile of 21,0, cost Lo, will uccept £ 40.—
Apply by Jdetter, when test can be arranged,
LI K., 25, Sussex Gardens, Ilyde Park,
W, (19511
| HAT Offers ?—Igranic 5 to 1 1..F. Trans-
former, lIgranic DPotentiometer, [olar
Junior coil-holder, Dubilier 100,000 resistance,
Burndept and R.1. erystal detectors, tapped

anode  resistance.—** Borrowdale,”  Warren
Road, Blundellsands., (19350)
WO-VALVE Set and z-valve Amplifier,

o 11

straight *' circuit, mahogany cabinets,
with coils und DE valves: £10.—6, Abbots

Road, King's Ieath, Birmingham, {1949)
!35 3s.—Sterling  Loud-speaker, as new,
| &~ s0s. ¢ Lissenola speaker, eardboard horn,

126, bd.—Percy Revell, Llgin  Avenue,
Mauida Vale, (1948)
OR Sale.—A ““ Magnavox ™ Junior Loud-
speaker, in good condition ; offers !—Apply
Wardell,  ** Brackenhill,”  Bromley  DPurk,
Kent. (1946)
OTOR Generator, 12v. to Goov,, and am-

meter, cte., ideal for short waves, bar-

152,

’

gain;  £3.—Box 7498, Wmeness WorLb
Oftice. (1943)
LOPING Cabinet, made by Wright &
Palmer, to tuke panel 24x 710, French

polished mahogany, as new; Lr.—Apply:
leath, Stretchwarth, Cambridgeshire,

(1940) |

MISCELLANEOUS ADVERTISEMENTS,

For Sale.—Contd.

IVE-VALVE “* Transatlantic »*  Receiver,
best components, perfect condition, in-
cluding valves (power), 6 pairs matched II.F.
transformers, 11 coils, large ** Amplion ”
loud-speaker, bargain; 517 105.—H. C., 137,
Hornsey Lane, N.6. (1047)
1\ ARCONI Hand Generator, Goov., joma.,
perfect condition ; 70s.—sT.V., 27, Cop-
thall Gardens, Twickenham. (1941)
ARVED Mahogany Pedestal Cabinet (claw
and ball Jegs), dome lid, door in front,
30in.xz22in.x38in.  high, polished plum

colour, 12 10s., plus carriage.—Bowler,
Stelma, Carrington Road, High Wyconbe.

. (1944)

OR  Sale.~New  Marconiphone  Power

Transformer, specially designed for fila-
ment lighting from A.C. mains, input 240
volts sc cycles, ourput 6 volts 5 amps; price
30s.—Box 7478, WIRELESS WoRrLD Ofiice.

(1939)

ARGE Burndept FEthervox Loud-speaker,

120 ohms, new condition ; £4 or nearest
offer.—Lane, 5, Peririth Road, New Malden.

(1937)

TWO-VALVE Receiver, Set only, very selec-

tive, most reasonable offer accepted.—
Rosby, 7, Regent Circus, Swindon, Wilts.

. (1936)

TERLING Dionkie lLoud-speaker, 2,000

ohms, scarcely used; 20s.—Thomas, 10,
Pakenham Road, Edgbaston, Birmingham.

(1935

NPERIMENTER  Nelling  Components

Half-cost.—Transformers, R.1., 12s. 6d. ;
C.A. Co,, 125, 6d.; 2 TALC,, 55 od. each;
condensers, Dual, .00025, 7s. 6d.: 2 .c00j
Fallon 3s. 6d. each; coil-holders, * Quality,”’
4s.; panel mounting, 2s. 6d.; T.C.B. Potenti-
ometer and filament resistance, 3s. cach;
Burndept detector, 2s. 6d ; 2 moulded knob

dials, 25, od. pair; lot £3: exeellent
condition.—Box 7458, \WirkLkss  \WorLp
Office. (1934)

l -R.F. Power Valves, filament 4 volt 0.3
amp., anode 60-200 volt, saturation current
25 m.a., amplification factor 6.5, impedance
7,000 ohms.  Will handle up to 20 volts grid
amplitude,  Individual curves with each valve,
Performance guaranteed or money refunded.
Price 13s., post free.—H. E. Poole, L.td., 7o,
Queen Victoria Street, London, E.C.4.
(1954)
ARCONIL Tower Valves, 1.S.3, Al gv.,
plate 130v.; 165, each.—Lyon, 72, L.eo
Street, Old Kent Road, S.E.15. 'Phone : New
Cross 1702. (1932)
DEALPHONE, 4.000 ohms., horn head
bands or nickel, 7s. 6d., postage 6d.:
crystal sets, nickel, oak finish, complete with
phone, 14s. 6d.  All goods on approval,
Nathan & Boas, 151, Kingsland Road, 13.2.
(1953)
OUR-VALVE Wireless Set for Sale, com-
plete with phones, valves, ete.—\Write for
particulars : Lane, High Street, Crediton.
(1933)
OUR-VALVE Set, loose, coupled circuit,
cut London, gets other stations, guaran-
teed; &7 ; any evening after 8 or Sunday morn-
ing,—\l.ows, 9o, Acre Lane, Brixton. (19301
]' "OME Constructors,—Send for list of acces-
- sories, post free, from Radio Supplies, 51,
Eden Street, Kingston-on-Thames, Surrey.

(1929)

World.”? when writing to advertisers, will ensure prompt aitention.
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OWLERFUL  j-valves, exceptional loud-

speaker range, coils, valves (power), good
accumulators, 100 volt, H.T., and ’\mphonH
also 100 wireless periodicals; N —Bramley, |
31, Melrose Street, Hull (19421 |
MORDN Low-loss Newtroformers, dvsignm”

for ** Wircless World "' Neutrodynes, plug-
in types, for either Daventry or B.B.C.wi we- |
lengths, 135, each,  with base.—Stanp for |
illustrated details @ Cotton & Clarke, Lid., 55 |
30, baecy Road, Putney, S.\Wais, fraon) |

FINANCIAL PARTNERSHIPD. !
ARTNERSHIDP wanted in Established Busi-
ness by Wireless Operator (20) 0 prepared
invest oo Box Wikeness Wornn
Oflice. (1032)

=300,

MISCELLANEOUS.

ISTRIBUTORS wanted in all the impor-
tant industrial centres for first-class line
of mutched Neutrodyne coils and other Ameri- |
can  components. —American Radio Co., 20,
Grosvenor Gardens, lLondon, S.A\V.1. (0o01.4)
WIRELESS Doctor.— 1 your set is give
ing trouble or vou want advice a com-
petent expert will eall (anywhere in Greater
Fondon) and put vou right, No result, no

charge. Meximder  Blaek, 23, Woodville
Grove, Noo, Clissold 3687, (1a30)
PATENT AGENTS.
VV BRYSON, B.Sc.,, Chartered Patent
o Agent, 29, Southampton Buildings,
W.C.2 'Phone : lHolvorn 672. (1207)
ATENTS and “Trade Marks Obtained.-
H. T, P Gee, Patent Agent, Member

R.S.G.B., NALLRE,
London, W,C.2.

2, Chancery Lane,
Holborn 1325
(voo1)
AGENCY, LTD. (B, T
Patent Agent, G.B,,
LS., and Caol). Free © Advice Handbook ™
datd Consultations, g0 years' references,
140, QOueen Victoria Street, London, E.C .
(0002)

» 51§
'Phone :
I ING'S TATENT

King, Registered
)

REPAIRS.
MRANSFORMIERS rewound to guaranteed
cfliciency for 12 months, gs., or exchanged
for another, any 1atio, §s.; iron core wire-
wound chokes for LI amplifiers, 6s.—113,

Links Ro:ud, Tooting. (0011)
WANTED.

OPtES of No. 307, Vol. XVII., No. 1,

CCWircless World. "’—-G. Brame,  Diss,

Norfolk. (1867)

SITUATION VACANT. l

IV, Service  Commission,—Forthecoming

Exannination @ Male Assistant Superinten-
dent of Treattie (Class T in the London Tele-
phone Service  and Male  Assistant Traflie
Superintendent in the Provinees, General Post
Oftice (18-23); regulations and particulars are
obtainable trom T Seeretary, Civib Serviee
Commission, Burlington  Gardens,  London,
W.r, together with the form on which appli- |
cation must be made,  The Latest date for the
receipt of application forms is June 2,

(ra3™)

BOOKS.
JOR Sule.—Dack Numbers of dl Wireless
Publicitions.—I1. I¥. Diwvies, 5, High Hol-
born, W.C, (1043)

Advertiscments for

H.T. Accumulators 3'7/6

3 Actual Amp.-hour

60 Volts.

55/ -
Go-volt, 3-amp.-hour, vil subme rg(‘d
litetime.

Wil jast a
Write for descriptive Folder.

MONFY RETURNVNFED IF NOT SATIFIED, tbtainuakic anlyfzom
ACCU AULATORS ELITE, 31, Waterhouse St., Hali.at.

Triade Sopplad. Telephone: 1304,

‘Tuning remains accurate
because the Moving Block

The ideal
Rheostat
for any
valve.

Only the special spring
arm, the perfected
hearing and winding of
the Ericsson Dual
Rheostat permits such
velvety smoothuess.

By means of small aux-
iliary kuob the resist-
ance of 6 ohms can be
altered to one of 6o
ohms.  Price comnplete
with  ponter, knob,
scule and screws, 8'Gq

Write for lists to-day.

THE BRITISH LM
ER(LSSON MFG, Co., Ltd,,
6773, Kiwca,y. London,

DUAL
RHEOSTATS.

Electradix Radios
5-VALVE R.A.F., 10 RECEIVERS, 2 H.F., 1 Det.,
2 L.F. i portable cuse. Condenser and Valves, H.T
nnd L.T. Ba_lteries and Headphones. Cost £25. Sale
pricc £6.  With D.E. Valves £6 10s.

SUPERSONIC HETERODYNE Setc. The cheapest
solution is the R.A.F. 7-vaive 600/5,100 mctre H.F,
Transformers and 3 L.F., with plug switcking, Leautiful
mahognny cabinet. (;els Dnvcnlry with no aerial.
Your existing 2-valve set can couple to this and make a
£35 Het. Thcu R.AF. Sets cost £40. and aee a snip.
As described in * Modern Wireless.” Instruction leaflet
with each, £5 10s. Packing and carriage, 4 6.
HIGH-FREQUENCY AMPLIFIERS, 1,000/5,600
metres, 3-valve. Complete with Rheostat and Potentio-
meter, Price 30/-.  Marconi 7-valve, £7 10s.

New Enlarged Illustrated Catalogue sent Post Free
for 4d. in stamps.

Goods proinptly despatched oll over the world,

LESLIE DIXON & CO., Phone : City 191

218, Upper Thames Street, London, E.C.4

. camot fall back.

| Do away with that irritating,
| time wasting, tading away of
| voiume caused by the falling
| of your Moving Block

Fit a Lotus Geared Vernier
Coil Holder and get really
accurate tuning The Lotus
Moving Block cannct possibly
fall back. Hasan casy Vernier
movement which reduces the
speed by cight times, and
stays where it’s put—cxactly !
Fit in any position, with any
weight of  coil — you’ll be
satisfied with the results.
Bakelite mouldings {or the
side plates, coil blocks and
knobs; heavy Nickel Plating
for the metal parts.

OIS

COIL HOLDERS

Ifvom all veliable Radio Dealeys.

GARNETT, WHITELEY & CO., LTD.,
' Lotus Works,
“ . Broadgreen Road, Liverpool.

Y

Makers of tha .- mc\ 5
famous  Lotus .7 i o "
| Buoyancy Valve § RS S \,u\\“’ ’Ii 1
| Hower o o_qgl! AR LAY
o TROT WBY T gaRer
[ , e i ,w&“‘ |
= =
Ny o0-WaY e .
kY ?‘wﬂﬂ_wﬁ -----

The Wireless World *' are only accepted from firms wee

belicre to be thoroughly reliuble. A4y
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htvp.\trlek H. D, & Co. . .. 16 Metro-Vick Supplies, Ltd. 2 &4 Withers, J. S., & Spooner o s om B
___/@(' ‘“.”'a‘é'. yout TROLITE PANELS PATENTS, DESIGNS AND TRADE MARKS.
5 L < Mahogany Grain . 3/61b.

In Benut{lul Polished ﬁnhonny or Oak-—
& SENT ON APPROVAL. De LuxeModels
—Parlour Molel:, etc., from 25/- to £5.

Black Engraved wavy 3/9 lb.
Black plain polished  3/- Ib.

J- S. Withers & Spooner.

c"‘%l %‘gg.m g::?::is agd 'ﬂ?f,"?gf {“',“if","’,f. o‘i:: Tected tn CHAKTERED PATEST AOENTS.

| Estimates per Return Post. Papels and measurements, 52000 Volts. B .
Accessories Post Free, 7 Free Samplea on Request. SraeLe Horse. . ('"'"‘"H_ lnr?zz.:)r;y:
Send t0 actual Makers : Pickott Brothers, Members 1 1& 2 51 & o2, L“"”{j“ L"'\v'fv'c *Phone -i':‘%& HoLBORY
B.B.C. (W.W.) Cabinet Works, Bexley-heath, pey-: ) PUGH'’S WIRELESS) 95—[0; 0\'L\:‘ NpoxN, W.C, :

Holloway Road, L

21 INCNES)
That's the height of the  Hearth-
side” Speaker. Don't mistake it
for a “baby " becauss th: price
is low!

It gives full-size results with crystal-
clear tone.

Send post card for new catalogue.
General Radio Co., Ltd., 235, Recent St., W.1,

The

* “GRIPPLESHELL™

C,j

Registered design No. 716927,

A device for simplifying Aerial Erection
These brackets are made from 17 best quality
Wrought lron painted with weather-proof enamel.

PRICES
Conibined corner hracl\ct, uxsulator & pulley 3/6
0* Hold-off bracket 3/=

9

”» 0o 5 50 Jo
2 " 50 oo o0 g/G

Manufactured by FREE ON RAIL.
PARTRIDGE & WILSON, ELECIRICAL

217a, Loughborough Road, LEICESTER.
Telephune 5812,

TN A A M

PATENTS, DESIGNS
& TRADE MARKS.

H. D. FITZPATRICK & CO.

Charicred Patent Ageats,

49, Chancety Lane, London, W.C.2

Ph Holborn 45!
?ﬂﬂllllmllllllllIIIIIxIIlIIIIIlIIIIIIIIIII'H vl s I N

makes).
emilters § o ;

Let our vatve makin pli.nt repair yo ir nroken
or buint out valves efficien Iv & promptly {most
(}ulr-nu od eqnnl to new,

Powsr valv ,.-u.m ¥ mo:
ahle: R P'a WE('O v 24,

RADIONS Lutd., Bo'hnllon.
Nr. MACCLESFIELD, Ches.

Largest valve-repsiri e firmin

EARTH FAUL1S kNvyEw

Entircly new methnd of Barth-system efficiency. 20%
to 2009, increase guaranteed. Vastly superior to all
metal sulphates. Ideal foy all nutdoor liarths,
2/6 complete, post 6d. Cash on delivery if desired.
Particul s free.
J. W. Miller, 68, Farringdon Street, E.C.4.
’Phone: Cent. 1950.
Approved by Radio Association.

Bright
" 2ani 3v tyues), /6,
. wpe Vis . No ropair-

the world. List Freea
MEMBERSHIP AND RENEWAL FORM.
To be filled in by readers who wish to become members ot the League, or to renew their membership for a further
twelve months as from 1st Apnl.
To the Secretary, The Wircless League, Chandos House
Palmer Street, Victaria Street, S.1V.1. ©0000000000080a00 19
g } 9 -

Please ﬁml—’m _as_a_member of The [Vireless League. 1 enclose P.0. jor Two Shillings,t which entities me to

renew my membership

membership with all the privileges and rights as enumerated in the constitution of the League, including FREE Insurance, Free

Legal Advice and Free Technical Advice.
* Cross out Linz no: required.

WRITE IN Name (in putly.............................

CAPITAL (State whether Mr., Mrs. or Miss)

LETTERS. Address........ ... . 0o iiiiii i,
My Membership No. is......

This s only apphicable in the case of renewals)

Q.

to League Notes and News

t Keep the Counterfoil of wour Posta! Order.

Please enclose stamped addressed envelope.

Commencing with the first issue n May * The Wircless World ” will devote four pages in the first issue of each month

A48 Mention of ““ The Wireless World,”?

when writing te advertisers, <will ensure prompt attention.
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R R NG g, | T R b T T e a3
-a 4 valve all-stations receiver for

This set provides a reliable *all stations ™ circuit at a really r
rtasonqblc price. It is highly selective; distant stations can be [
tuned in without “local interference. The set 1s supplied . - |

D in handsome polished oak case complete with grid bias battery ROYALTY
s FULLER'S UNITED ELECTRIC WORKS. LTD, 50/— EXTRA
wNG RANGE CONCERT CHADWELL HEATH - - - ESSEX.

QECE'VER Telegrams : ** Fuller, Chadwell Heath.” -Telephonc : lford 1200.

o

.

Opal inspection

windows for valves. Detector  Control.

HFE Amplifier

Control. LF Control.

Aerial  Tuning
Condenser Control. Anode Tuning

Control.

Selector Tuning

Switch Anode Reaction

Control.

174/107.

VERNIER AT TACHMENT GIVING
ADDITIONAL SLOW MOT/ON.

it 0.70 390 . Movemenr 19
o+ Conoenser 2 ro/

SyppPorRTING
SHOULDER PIECE
Ao Envo PLATES USED -

MovaBLE STOP,

No Back LasH The shortcomnings of Condensers as a whole have

been met in this the latest type.

The new “DEVICON" TRUE SCALE FRICTION CONDENSER

(Patewt Appiin. No. 1990(26)

£EXTRA HARD
Fricrion Disc .

FrRICTION

WHEEL has a 2 to 1 movement with additional slow motion device
attached. One drilling hole in panel is ali that is necessary.
See¢ the diagram at the side and note the improvements.
! Supplied In the following sizes Ask your Dealer about it.
: q 15,6 ‘0003 - 14(-
‘xés . 14116 oy - 13,8 Manufactured and fully

) guaranteed by

THE RADIO DEVICES CcCO.,
Newdigate Street T ¢ O Bevicon.” Nottingham.

Advertisements for *“ The Wireless World *' are only uccepted from firms we believe to be thoroughly reliable.
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Every night and on every kind of set
they are giving wonderful service.
Enthusiasts who have probed all the
resources of their local dealer settle down
at last to this very practical combination.

Their construction is based on cumulative
experience that began with the beginning
of wireless valves. They work well
either individually or together. But
excellently well together

The valves illustrated are one of the
i well-known Ediswan pairs. If you have
not tried them together you have still to
discover the best that your set can give.

Ediswan Valves are entirely
British made.

1 The following table indicates the
combinations of Ediswan Valpes
S that give the best results —

Ediswan ARDE i made Receiving, _(gesumlsforer] ™ Pouer,
;oF]unclu;; cllherd :z.s' a AR 6 PV5

. amplifier or detector ARDE 2 PV6

(green line) or as a H.F AR06 3 PV8

amplifier (red line). Ediswan

PV6 (Loud Speaker

Valve) is specially designed . .
Jor wse when ARDE i With these groups and Ediswan

wed in the preliminary HT. and L.T. Accumulators the
stages. ideal is reached.

EDISWAN VALV

The PIONEER
VALVE

THE EDISON SWAN ELECTRIC CO. LTD,
123.5, Queen Victoria Street, London, E.C.4,

162-99

Printed for the Publishers, I.irFe & Sons Ltp.,, Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.z,

Colonie) and Foreign Agenta:
UniTRD BraTEs—The International News Co., £3-85, Duane BXeet, New York. France—W. H. Smith & 8on, 248, Rue Rivoli, Paria; Hachette et Cie, Rue Réaumur, Faris,
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YADJUSTABLE
CONE BEARINGS

i,

o
s, 5

SLOW MOTION
HE *““Cosmos ** Condenser is

.

a slow motion condenser with b, ,/
absolutely no backlesh either £ 3%
when new or after use. This 34

¥

desirable feature is accomplished 1
by the use of a spring belt held '
in tenston, which permits coarse 8
tuning with the large knob, and a
10" | slow motion with the small
knob.

Cone bearings allow tor adjustment 4
and the slow motion bracket can /i
be mounted for remote control as
shown in the lower illustration
The condenser for fine tuning.

METRO-VICK SUPPLIES 1.11D).,
\Proprietors,
Metropolitan-Vickers Flec. Co. Ltd.)
4 Central Bldgs.. Westmiaster, Londoa, S.W.1. ;

Prices : o)

Slow Motion ‘00025 mti. 14/9 ’ /%4
‘0005, 15/8

‘00025, 12/-
0005 13/-

8 |

Ordinary |,

Mention

of “The Wireless World,”” when writing to

“nmntr

...Ues, thats
the best set
Ive made—

thanks to

GLAZIT

SH MADE jiden)

66

———

'COLOURED CONNECTING WIRE”

Red, Yellow, White,
Green, Blue and Black

101t.Coils | 2ftlengths
172 & | | L1
Y18 swg L Heswg.
Obtainable from all dealers
Write for interesting descriptive leaflet.

'The LONDON ELECTRIC WIRE Co.

AND SMITHS Ltd.

(Makers of Electric Wire for over 40 years.)
Playhouse Yard, Golden Lane, Londonmn, E.C.1

This mark guarantees quality.

JUDD

advertisers, will ensure prompt attention.
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s The following combinations of
\\\ W/ \\\\\\ ¥ Marconi Valves are recommended
§§ NN N “*" by the Marconi Company’s Engineers
&\\\\ - AN " as being specially suitable for “ reaching out.”
o = ' A\ Y. .7 The name MARCONI on a Valve is a
DyEll)R guarantee of outstanding performance. That
l' 4'/' : is why the best known experimenters and the
principal Broadcasting stations of the world

use them.

Write for
Valve . Posit Fil. | (l‘-rinl Tigh
: : e osition. Amps. 3ins Tension
Publication Volts. , Vol =,
[y paen e s T
B . P S veded B
U DR Dot .35 -2 A0
| |
| { NEZILE [ ILF. | 0.2 (] 50
2-¥alve DB, Det. | o002 Az 6y
Sets
( PE3B. | ILE. | 0.06 0 60
U DL, bet. | 006 R N !
ODLLSHLE .1 012 0 60
¢ DU I Dt | 012 2 ]
T AT B T 035 | o [ 1
DUER Det. .35 +2 | 40
LoD L.¥. 0.35 =X 30
( D.E2ILE. H.1. 0.12 ‘ 0 60
L TN SIS Det. 012 42 60
5-Val L DoEzLY LEL |02 l =33 S0
*valve
Sets | ( D.EaB. .1 0.06 0 80
1 D313, Det. 0.06 1 2.8 81)
U DES LI | 06 5 50
[ DESIE LR ’ 0.12 0 80
DS SHLE, et a <2 80
L DiERLT 1.F 0.12 —i 100
|
' [ DEL ' way. | oo3s | o0 | a0
I . Det 0,35 L2 10
X l DEdL | L 035 too | 120
N \\ S Nk [ 2L 05 9 120
N \ N \ . 3 ‘ [
N M \ D.E.2ILI. e 02 0 60
&&\\&‘\:\\\i\\\%\ NI ( IR TR et 012 2 60
N \\‘k\\\\\\\\\“\«. \\\\\\ NIRRT IO L ek ) Ro)
‘M\M\\@\\\ \ L b 2L L 0% -0 120
\\\\\\\\\\\\QQ§\‘\\\ 4-;21159 AN [IRY 0.06 ) o)
\?\\\ N NN S ( bk l et 0.06 RIS S0
N \ \\ N 1 DL 1L 0.06 =3 50
\ Dol l TLIL 030 7.9 120
IFRORST S 1.1 0.12 0 80
DS pet. |0l 2 1y
DS, l 1L 0.12 = ( i
DS s |02 —7.5 120

THE MARCONIPHONE COMPANY, LIMITED,
RReg. Office:  Marconi House, .Strand, ILondon, \V.C.z.
Head Office : 210-212, Tottenham Court Road, London, \W.1,

1 Adzertiscients for ** The Wircless World ™ are only accepted from firms see bolicve to be thorouehly relialle. At
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W ] Type H.T. Battery

Fach 20 volt unit assembied in varnished hard-
wood container.

Internal resistance negligible.

Voltage practically constant.

A third terminal gives 10 volt tappings.
Supplied ready charged, it can be used immed-
iately on addition of * Accumulator” acid.

“ATMOSPHERICS”
ELIMINATED

Only by using Aczumulator high tension
can you realise the purity of reception
attained by cutting out the noises, due to
partly run down dry batteries.

The silent background given by Exide
H.T. batteries is almost uncanny, giving
a freedom from the distortion due to
“dry battery atrospherics,” that is a
revelation and a delight.

Accumulator H.T. means music instead
of noise and every word distinct.

The W] type has a capacity of 2,500
mili-ampere hours, needs recharging only
every six months and will last a lifetime.

PRICE—
20-volt battery

- 15/
9d. per volt

Any required vcltage can be obtained
by coupling, in series, the appropriate
number of 20-volt units.

Order from your usual dealer at once to ensure early delivery /

Advertisement of THE CHLORIDE ELECTRICAL STORAGE CO. LTD., Clifton Junction, nr. Manchester

Mention of ** The Wireless World,’? when writing 1o advertisers, will ensure prompt attention 13
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W 90 2 «
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" "GEMIOND"
w,

/4 1 radu Mark

R rgistered

BALL BEARING
FRICTION DRIVE
SLOW MOTION

DIAL 4

Price 1 O / s Each

The World's best SLOW MOTION DRIVE
orie s e IDEAL RATIO 55-1

For the World's most popular condenser.

SPECIALLY DESIGNED rFor THE MILLION
ORMOND LOW LOSS CONDENSERS ALREADY IN USE

THREE SELF-ADJUSTING BALL BEARINGS GUARAN-
TEE TOTAL ABSENCE OF BACKLASH—PERMANENTLY

RATIO High enough for finest tuning, low enough for
casy scarching. Direct drive also for roughsetting
Beautiful finish.  Absolutelv silent action and superlatively smooth.

FIXES AS SIMPLY AS STANDARD KNOB & DIAL

ESSENTIAL FOR PORTABLE SETS

ORMOND ENGINEERING C° L™

199-205 Pentonville Road, King’s Cross, LONDON, N.1.

Telephone: Clerkenwell 93-11-5-6. Telegrams: ‘*Ormondengi, Kincross.”
FACTORY: WHISKIN STREET, CLERKENWELL, E.C.1I.

8 Advertisements for *“ The Wireless World ” are only accepted from firms we belivwe ta he thoroughly reliable. A3
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lf you build your own sets
| you'll need this

7™ “Cp:f 1~ NO-CAPACITY
2 Uilitg SRCESVER

It has beer designed by Electrical Engineers especially for Wireless
apparatus. Loss has been practically eliminated and the contacts
are permanently self-cleaning and therefore permanently effective
to the fullest degree. This ““Utility™ Switch is available in six sizes
Fit it to your set and ensure

changing over from one to six poles.
efficiency always.

Every switch—in fact every ¢ Utility’’ Component—is guaranteed and
will be replaced or repaired should any defect develop under reason-
able conditions.

: WILKINS & WRIGHT L™

KENYON ST. BIRMINGHAM

s 4

CcO

Switch

r
|
|

| +~ aooa 37 Booklet.

‘ N ADDA 36 -

‘ ADDA 38 Telephone :
ILLUSTRATION OF A TWO-VALVE SET BUILT WITH ‘“ BLACKADDA "’ COMPONENTS. DERBY 1920,

’ Telegrams :

. ADDA 32 THE
onc: @ - IDEAL METHOD
" ADDA 41 FOR BOTH

ADDA 19

ADDA 33

ADDA 35
\—

THE BLACKADDA RADIO CO., LTD., SADLER GATE, DERBY.

RAPID RADIO BUILDING IN THE BLACKAD

% ~
\\ADDA 2
ADDA {7

DA WAY. |

EXPERIMENTER
AND BEGINNER

—AODA 12

SETS CAN BE
ERECTED IN A

FEW MINUTES |

BUILDS JUST |
LIKE MECCANO |

¢ -ADDA 35

f

ADDA (3
Write for descriptive

** Blackadda, Derby.”

Ay

Mention of *“ The Wireless World,”2 when writing  to advertisers. will ensure prompt attention.
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Mullard
P.M. Filaments
have up to 5}
times the emis-
sion surfaces of
ordinary fila-
ments.

OMPARE the length of the Mullard P.M. filaments with any other.
Compare the emission surface and you will realise the difference
in proporticns shown in the illustration.

This wonderful increase in emission surface allows the valve to operate at a
temperature so low that

NO SIGN OF GLOW can be discerned.

A working temperature so low that the filament cannot lose its ductility as in other filaments
with their cons®quent brittleness, and short life.

The special design of the filaments of Mullard P.M. Valves gives absol ely icrophonic
reception and reduces the current consumption to
ONLY ONE TENTH AMPERE
securing seven times the life from each accumulator charge.
Mullard P.M. filaments are no: fragile, They cannot be broken even with the roughest handling
Foe 4.volt accumulators (or 3 dry cells)
ASK FOR THE PM.3. - Y 16/6 ASK FOR THE PM.4 - - - 22/6
A general purpose valve for every circuit. The finest loud speaker valve ever produced.
CET THEM FROM YOUR RADIO DEALER

Mullard

THE -MASTER -VALVE
000000000000 00000000000

ADVT. THE MULLARD WIRELESS SERVICE CO., LTD., BALHAM. LONDON, S.W.12

] Advertisements for < The Wireless World ' are onlv accebted from firms we believe to be thoroughly reliable. A5
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BURNDEPT COMPONENTS

BURNDEPT

Fixed Resistors

From ‘75 ohm 2
amps. to 65 ohmag

BURNDEPT
Screw Holders

ready for mounting either op
wood, ebonite, or betind a panel,

1/6 each.

BURNDEPT
Dual

Rheostat
(5-30 ohms)

6/-

which ensure perfect filament control.

BURNDEPT FIXED RESISTORS

consist of fibre rods wound with resistance wire and adjusted accurately
to definite resistances. They are intended for use either in place of a
rheostat to control the filament current of valves or in series with an
ordinary low-resistance rheostat when it is desired to modify an existing
receiving set to operate with various low temperature valves.

On sets fitted with Shorting Plugs it only occupies a moment to replace
the Shorting Plug with a fixed Resistor of a value suited to any valve it
may be desired to use and without otherwise altering the sct ~ Suitable
screw holders for fixing Burndept Resistors may be obtained. By
fitting the Burndept Dual Rheostat (5-30 ohms), a bright or dull emitter
valve can be used as desired. This component is now made n a
new form embodying improvements and suitable for one-hole fixing
The Burndept range includes everything for efficient radio reception.

Components, GUARANTEED SUPER-VALVES, and complete
installations. Ask any Burndept Dealer to demonstrate them.

BURNDEPT

Teleplione ; % Z W Telegrams :
Gerrard 0 ** Burndept
(ﬁggf‘) Aldine House, Bedford St., Strand, London, W.C.2. Westrang,

Branches and Agents Everywhere.

¢ . n

A e
c e ov ¢
B o S Al © . o(\\)

the FATIN LD

ce | YOUR
o oAV : RIGID HOLDERS
e I
W ) ow
& : . Gg ¥ig, 075,

= —

“YOU’LL CONVERT

Code Word
“ WOBLLERS "

DARIMONT|

WRITE TO-DAY for Listand Valve Guide,

“ HOME - SERVICE

BATTERIES

are winning friends all
over the country. They

are free from parasitic Oaaimons

noises, and give a steady PRIMaRY cpy
current on continuous or >
intermittent discharge.
ldeal for country districts
because YOU CHARGE
THEM YOURSELF AT
HOME in a few minutes
without any electric sup-
ply, and they are ready
for use at once.

JUST PLUG
Per 1/6 Set of 4
THEM IN ! ‘olosia)

Fuil 8ize Nlustration,
Fiz. 076,

Code ¢ DUAL ?* Word
PURPOSE,
DovnLe-lixpep, Price 1/9 each,
THE FOOL -PROOF HOLDER
~ FOR BASE OR PANEL FITTING
OR IN ANY OTHER POSITION.

The smallest and ueatest combined
holder on the market. No joints because
the solderiug tayg is the same picce of
wire as the epring, Show cards and
display cards free,

Full Nize 1llustration

Fig. 974,
Code “ WOBBLY "

PRICE .. 2/3 each.

THE IDEAL
EXPERIMENTER'S HOLDER
TOO SIMPLE TO IMPROVE

For the gennine experlmenter who muet
have a holder without' capacity, and

'DARIMONT ELECTRIC BATTERIES LTD. | |

perfectly sprung. Huvt’s * WOBBLY "'
18 ideal. It is impossible to huve fewer
parts, or to better insulate, separate nr
apring them. Beparately eprung lugs are
far more effective than a clcsed-in solid

! DARIMONT WORKS, ABBEY ROAD, PARK ROYAL, spring tap. il
¢ LONDON, N.W.10. Telephone : Wembley 2807. ade under Palent 242051/24, Prov. Pats. 30670/25 and 30,26, by ~—

A. H. HUNT, Ltd. (Dept. 1), Croydon, Surrey.
Al Mention of * The Wircless World,2 when writing to advertisers, will ensure prompt altention. 2T
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“XLLOS”

(EXTRA LOW LOSS)

Coils that live up to their name.

ENTRA LOW LOSS—that is the keynote of the new Tgranic * XLILOS " Coils. The
special formation of the windings, the method of mounting and the absence of solid
1 supporting material are all factors in making the coils highly efficicnt.

ADADTABLE TO ALL This Iatest Teranie achievement possesses clectrical and mechanical features which are

METHODS Of MOUNTING sought after by all discriminating radio experimenters.  NXL1LOS Coils are highly sclective
and give increased signal strength and greater range of reception. They are extremely

N 1 adaptable as regards mounting—a [cature which is of special value, since it enables
[ AN ] them to be used under the most efticient conditions and in many difterent types of coil-

Regd. Design No. 716763,

holders, especially where low capacity is cssential to success. Two pins are supplied

xLLOS
gmz, £ with each “ X1.TJOS ” Coil, permitting two pin, two socket, or pin and soclket mounting.
Sizes and Wavelength ranges :
1. Contact pin and socket spaced - " "
for standard type coil holders. | bow "“"‘”IISL'; ll’ll’lt‘. T‘ﬁs'::?»l(‘“(‘::;)l:lms.h:-,rmcd by
Na. of Inductance Self-capacity | Natoral wave- —_——— = Price.

length metres. Actial eirenit using standard

v\y Coil. micro b nries, micro-mfds.
RS | 1"MLG. acrial. Closed circuit,
o — s |

XLLOS

[ 1 25 20 | 12 | 30 { 2:0—280 83--225 5/~
L. 30 49 14 50 250—350 110 —280 5/-
) 1. 4o o0 14 72 350—400 | 155—400 52
1 50 130 11 85 435—030 [ 200—520 52
\ ; ’ i 73 253 13 €9 §50—b33 255—075 5/8
2. \Vid~ spacing ot pin aud sncket L a0 Ay d by Lo O W,

for special low ¢apacity coil holders - 100 =3 e | T4t Hge-—1000 3:5—863 7

Ope side of coil bears coil No. and appronimate wavelength range in

acrial cirenit with o005 mifd. condenser.  On other side is statcd indue-

tance in micto-hienrics and wavelength range in closed circuit \\'iv:h L0005
ntd. condenser. Write for the Igranic leatiet U164 which describes the The Igranic
lytanic " NLLOS " Coil in detail, or sec the coil at your dealers. Instructional Carton

for constructing a six-
valve Supersonic
Heterodyne  Receiver
according tothe Igranic

3. Double pin mounting ; the pins

may be spaced as desired, g P
o 31 wcent : ;
\/5,‘”(;1,’:1[1:,0[” R‘acjia design contains a comn-
5 ¢ L 3 % o ]
Liccnsees of Essentials prehensive, fully illus-
: trated descriptive

handbook, full-sized
general  arrangement
drawings, wiring dia-
gramsanddrilling tem-

- i
=T
XLLOS

E—'{g— =

4. Low capacity pivot mounting

to provide angular adjustient of 149, Queen Victoria Street, London Enre: G o copt

coupling.

from your dealer.
Price ~ 2/6

Works: Bedford

AT

Advertisements for < The Wireless World ** arc only accepted from firms we believe to be thoroughly reliable.
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ATVER Al namiaasianalsie imla i aliga\/alimhim\al fa
¢
MMM MMM ‘ MM

CJhe Sxperimenters
C/fxed Condenser

N
N

G \\‘\\\{J
Jlecuracy & Convenience

#® Mica fixed condensers are designed for extreme accuracy—
and what is more they are accurate, and stay accurate. Each
condenser is guaranteed under all atmospheric conditions—
neither intense heat or dampness will affect their capacities.

@5 MICA DIELECTRIC ¢ 7

T ——
FIXED CONDENSERS | MICA FIXED
CONDENSER
are interchangeable, a fact which will be as readily appreciated itenie Gt ) R
by the serious experimenter as by the man who is doubtful (Two clips e Ty i e
as to the best value to employ. 00001 to O'OOO%AF. (030)
. 2/6 each.
Remember—fixed condensers can make all the difference, what- 0001 to 0°01xF. (031)
ever the circuit, between a receiver that shows a consistently 0013 31'0,‘(3)“;}“; _—
good performance and one that i1s as unreliable as the weather. g tf/. eac'f\.'(
I : et Consistent i lity with the Ml
@ Condensers are made in all standard capacities, and are NSIstent 10 ae I W e
supplied with or without base and clips. Components include :—
. MH GRID LEAKS (all values)
Demand of your dealer #H components— supplied with w0 clips, 2/6 each.
’ 2p2 MH ANODE RESISTANCES.
They re British. 40.000 to 100,000 ohms, supplied
with two clips. 4/6 each.

Manufacturers of Wireless and Scientific Apparatus

WEXHAM ROAD :: SLOUGH :: BUCKS.

MEeasaamiaasinamiaals e adsnealiveam e el ahe amlE e VAL'D
MV M MH M M M MM M M MDA M

N/ (AN | e g STV T g BT/ et R BT AU L 2 L LAt |

Taehones L ‘ € M E @ﬁ@ Telegrams: Ez_xch of these three components
Slough 441-442. ® A ‘ Radiether, Slough. \‘f i?i‘:}l:nt?r(xinig:ls e;)g_n::"l;asc

A8 Mention of  The Wireless World.”2 when writing to advertisers, will ensure prompt altention, 18
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LINKING UP BY WIRELESS.

'J[N this issuc a short article is contributed under the
title of ““ Iingland in the Colonies.” and the subject
matter of this contribution provides interesting foodl for
thought. It is well that we should be reminded from
time to time that the applications

It is interesting in this connection to note that the
announcement has just been made that the B.B.C. hopes
to receive transmissions regularly on Tuesday evenings
from Schenectady, and will give listeners the benelit of
the programme whenever the standard of reception is
high enough. The B.B.C. also announce that the pro-

crammes of the Dutch station at

of broadeasting and the service goUetmrrestarscssessesarsannarsesasostasnassaniey Hilversum will shortly become an
which it can give have as yet by & CONTENTS. ¢ occasional feature of their trans-
no means been exhausted. Inthe  § o iEw ”;43 : missions.
article in question a plea is made & :nrrom.\r, TEWS : . .
for the development of super- : I‘OL'R-ELEC'I.:RODE PortaBLE Receiver 544 : International Broadcasting
receiving  equipment in  far-off : By F. L. Devercux. : of the Future.
lands so that the Lroadcast trans-  § Suvdver WIRELESS 549 & The time will no doubt
missions of the home country can 3 Excraxp iy mng Coroziks ... .. 55¢ & come when every country will
he received and the programmes 3 By H. A. Hankey. : have a  high-power  broadcast-
re-transmitted on high power in  § Jixrs axp Ties ror New Reapens 555 §  ing  station  which  will  put
order that it may be possible for & o ponies 557 f  out programmes to be In turn
isolated and news-starved scttlers & . o : picked up and re-broadeast all
to listen in to 2I.O or Daventry on § P‘\‘;\”“’ e 550 :  over the world, so that distance,
simple reccivers. : HEIIRE : o0 : in so far as communication is con-
: By Ellison Hawks, :  cerned, will no longer be recog-
Technical Difficulties Almost § Seer-Coxruzen Two-Vauve Fonrt- $  nised. How far-reaching an effect
Surmounted. i ADLE SET .. .. 51 £ this will have in -bringing the
Our contributor, we think, rather 3 By H. F. Smith. ! nations of the world into closer
overestimates the ditficulties which  § New Arrararus 566 & touch and harmony one with the
may still lic in the way of the  § Broapcast Brevities 567 8 other by cultivating a closer rela-
achievement of this goal, for it 5 prciemon ArLoar 569 ¢ tionship and mutual understand-
must be remembered that a good : Bv A. G. Wood. t ing it is diffcult to estimate, but
deal of experience has already been £ o _, & that this infiuence will be sufficient
gained in this type of re-broad- } Tle ?‘D‘I,TOII:S M‘,m, 5:1 :  to change for the better the atmo-
casting in different parts of the # READERS' P'ROBLENS 5T i sphere of international relation-

world.  Already in Canada certain
stations of the United States arc regularly received and
re-broadcust for the benefit of the local listener, whilst
m the States successful broadcasts of the Daventry pro-
gramme have been carried out. It is understood that in
bouth Africa also a fairly successful attempt has been
made to achieve re-transmission of thc homec stations,
whilst here the B.B.C. is able to give us programmes both
from the Continent and from America.

8

ships there can be little doubt.

For some time to come, even after all technical ob-
stacles have been surmounted, it is likely that artificial
barriers will still stand for awhile to impede develop-
ment owing to the ditliculties in the way of suppressing
international prejudices and jealousies, but ultimately,
we may rest assured, progress will trmmph, and the half-
civilised conventions of civilisation will give place to the
progress of science.
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Wiring Supplement accompanies this Issue.

A Selfzcontaincd Receiver for Use With or Without an Aerial and Earth.

HIL success of a portable receiver depends not so

much upon the use of any special eircuit as upon

the careful choice of components and their arrange-
ment in the carrying case.  In choosing the components,
weight and electrical cfficiency are of equal importance
and must be considered together, in order that an effective
compromise may be attained. As in acroplane design, it
is false economy to sacrifice everything to weight. Hav-
ing considered cach component independently, it then
remains to arrange them in the smallest possible space,
having due regard to the possible production of parasitic
capacity effects and stray couplings between tuning coils.
As a secondary consideration we have weight distribution :
cveryone is acquainted with the peculiar discomfort of
carrying a bag in which the heavy articles have heen
packed at one end.

The H.T. and L.T. batteries constitute a considerable
proportion of the total weight of the rcceiver, and should
receive first attention in any campaign of weight redue-
tion. The excessive weight of the normal H.'I'. battery
can be eliminated by using

sct described in this article, for instance, would be
halved if these cells could be climinated. A 4-clectrode
valve known as the *‘Micro-bigril ” is manufactured
in France which requires a filiment current of only o.06
ampere at 3.8 volts; with two of these a dry battery
weighing less than 1 1b., and costing 1s. 6d., could be
used, and would give at least 20 hours’ service. Un-

fortunately, valves of this type are not available in this

country, and it is necessary to use cither the Marconi-
Osram D.E.7 or the Mullard j-electrode valve with dull-
cmitter filament, which consumes o. 4 ampere at 1.8 volts.

Choice of Circuit,

However, it has Leen found possible to produce a set,
cven with these valves, of convenient size and weight.
It is completely self-contained, and, wearing a pair of
’phones the set may be carried in the hand and broad-
casting received while motoring or walking within a
radius of 25 miles of a main broadeasting station.  The
complete receiver is depicted in the title of this article,
+ from which the size may be

4-clectrode valves; two g- N/ . RFQ. T estimated by  comparison
volt grid batteries will sup- | 1 with the headphones.  The
ply the H.T. current neces- | frame aerial, valves, and
sary for this type of valve. H.T. and 1..'T". hatterics are
Unfortunately,  4-electrode = all contained within the casc,
valve design has stagnated © but provision is made for the
somewhat in this country, the attachment of an elevated
only dull emitter types avail- | aerial and carth if it is re-
able being fitted with 2-volt, | ) quired to use the sct more
0.4 amp. filaments. These f than z5 miles from a station.
necessitate the use of accu- + The possibility of compli-
mulator L. T. cells of at least __{. _'TT cations  arising  through
10 ampere-hour capacity. °: -

The weight of the portable
A IO

Fig. 1.—Circuit diagram showing method of attaching an aerlal
and earth.

coupling effects hetween coils
in different parts of the cir-
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Four-Electrode Portable
Receiver,—

cuit is avoided by making use
of the well-known ¢ Hart-
ley " circuit. This consists
of a single coil tuned by
means of a o.0o05 mfd. vari-
able condenser, which is con-
nected between the grid and
plate of the detector valve
through the medium of a

reaction condenser.  The
centre tapping of the coil is
connected to a point of zero
H.F. potential, in this case
the positive side of the detec-
tor valve filament.

Receiving Aerials.

The tuning coil is wound

as a frame aerial round the
outside cdge of the receiver

case, which will pick up suffi-
cient energy to give adequate
results at distances up to 25
miles from a main broadcast-
ing station. ln order to receive signals from greater
distances, an aerial and earth of the ordinary type may
be coupled to the frame aerial through the medium of an
““ aperiodic *’ coil of a few turns wound over the outside
of the frame winding.

The filaments of the two valves have been connected
in scries in order to take advantage of the fall of poten-
tial across cach filament to provide suitable grid bias for
the detector and I..I°. valves. The grid bias of a valve
is always mecasured with respect to the negative end of
the filament. It will be seen, therefore, that by con-
necting the filament cnd of the secondary winding of the
intervalve transformer to the negative end of the detector
valve filament, a grid Lias for the amplifying valve of
—2 volts will be obtained. Similarly, a positive bias

Fig

. 2.—Dimensions of the container, showing position of holes for fixing the variable condeaser and
filament switch. A, {in dia. countersunk for No. 6

B.A. screws ; B, {in. dia.; C, {in. dia.

of 2 volts for rectification will be obtained by connecting
the centre tap of the frame aerial coil to the positive ena
of the detector valve filament. There are two incidental
advantages obtained hy making use of the series method
of connection. Firstly, the discharge current from the
I..T. accumulator is 0.4 instead of 0.8 ampere, thereby
making the use of D.T.G. cells practicable; secondly,
with two small cells instcad of one large one a much
- better distribution of weight in the receiver can be
obtained.

The remainder of the circuit is perfectly straight-
forward ; it is only necessary to mention that there arc
two H.T. tappings, one for the detector and ene for the
L.F. valve, and that the inner grid terminals of each
valve arc connected to their respective +H.T. leads.

~ % 1% ~—2%-

7%

Choice of Components,

e T o | )

When receiving signals en
! the frame aerial at the ex-

treme range of the receiver,
" critical tuning adjustments
% are necessary. It is there-
! fore advisable to buy a tun-
ing condenser of really first-

class make, preferably with
. some form of vernier adjust-

ment. There are plenty of
compact tuning condensers
on the market which, at first
sight, would appear to be
suitable for a portable re-
ceiver, but experience shows
that it is better to use an

=%
o
T -

" T
3%l

4 1'%

ordinary moving vane air
dielectric condenser of solid

Fig. 3. —Layout of components in the top compartment of the case.

10

construction, the capacity of
which i< nnaffected by side
A II



546

Four-Electrode Portable Receiver.—
pressure on the spindle during adjustment. A vernier
condenser Laving one fixed and one moving vane, such
as the  Colvern "’ condenser, is reconmended for the
reaction control.

The radio-frequency choke is a Metro-Vick ¢ Cosmos ™
which is well designed, and has been found to e equally
cifective on the short waves between joo and 500 metres

The fiuished receiver with both sides removed showing valves
and batteries in position.

and on the wavelength of 1,600 metres used by Daventry.

An cxcellent compromise between size, weight and elee-
trical efficiency has been effected in the ** Ericsson
intervalve transformer, which has been utilised in this re-
ceiver.. The 4: 1 ratio transformer gives a slightly
higher degrce of amplification than the 2 : 1 ratio, and the
quality is entirely satisfactory, duc, no doubt, to the
comparatively low impedance of the D.15.7 g-clectrode
valves.

Valve Protection.

The Sterling *° Non-Pong ’’ valve-holders were found

to be absolutely non-microphonic, but they allow rather
a large lateral movement of the valve, and it is advisable,
if the set is to be carried in a car, to fix sponge rubber
pads where the valve is likely to strike other components.
A small rubber pad, fixed to the woodwork immediately
above the pip ot each valve, will often prevent breakage
when removing a valve from a rather tight holder. The
AI2
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1.'T. and H.T. currents are supplied by D.T.G. cells
and Siemens g-volt grid bias batteries respectively, and

an ‘‘ Argonaut >’ combined filament resistance and switch
is used to control the filament current.

General Design.

The components are built into a rectangular wooden
frame 4in. wide and in. thick, measuring approximately
1z /5in. x glin. Removable and interchangeable sides
carrying the frame aerial windings are fitted to the frams=
to cnclose the components and batteries. The carrying
strap is fitted to the sides of the frame, and may con-
veniently consist of a short length of canvas belting.  The
strap shown in the photograph was taken off an accumu-
lator carrying case.

A horizental shelf mounted on fillets running across
cach side of the frame at a height of siin. from the
bottom divides the set into two compartments, the space
above the shelf Leing occupied by the H.I. and 1..T.
components of the receiver, and the lower half by the
LT and H.T. batterics. Two vertical partitions are
used in the lower compartment to separate the D.T.G.
cells from the H.'I'. dry batteries which occupy the middle
space so formed.

The arrangement of components in the upper compart-
ment is cleatly shown in the photographs, and a dimen-
sion layout is given in Fig. 3. The sequence of the cir-
cuit diagram in Fig. 1 has been followed as closely as
possible.  For instance, the detector valve which occu-
pies the space at the left-hand side of the tuning con-
denser in the photograph on this page is surrounded
by the tuning and rectifving components ; thus the grid
condenser and leak and reaction condenser are mounted
on the left-hand side of the frame. The telephone plugs.
on the other hand, are fitted in the right-hand side of the
case adjacent to the amplifying valve, which is scen on
the right-hand side of the same photograph. The space
between the valve-holders is occupied by the coupling
components, viz., the radio-frequency choke and inter-
valve transformer. Tt has been found possible to arrange
for the O.P. and O.S. connections to le adjacent to the
plate of.the detector valve and grid of the amplifying
valve respectively.

The filament switch is mounted in the top of the frame
at the right-hand side of the tuning condenser, its posi-
tion being shown at B in I'ig. 2. Terminal blocks for
the I..T. connecticns are screwed to the horizontal shelf
immediately in front of the valve-holders, direct connec-

%
7

\i\\

|

s
R
=

£

Fig. 4.—Alternative methods of making contact with the frame
aerial windings.
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2 Four-electrode valves (Marconi or Osram D.E.7).

2 Valve-holders (Sterling * Non-Pong'’).

1 Variable condenser, (0005 mfd. with vernier (Sterling).

1 Vernier condenser {Collinson Precision Screw Co., Ltd.)

1 Combined grid condenser and leak, 0°00925 mfd. and
5 megohms (Dubilier).

1 Radio-frequency choke (Cosmos).

Wireless
World

LIST OF COMPONENTS.

1 Intervalve transformer, ratio 4 : 1 (Ericsson).

2 Telephone plugs and sockels (Burndept).

1 Combined filament resistance and switch (Argonaut).

2 Grid batteries (for H.T.), 9-volt type {Siemens).

2 D.T.G. cells (Exide).

Mahogany, iin. and 3§in. thick for cese; 3-ply wood for
frame coils; Glazite connecting wire; terminals, screws, elc.

Approximate cost, cxcluding headphones, £7 os. od.

tions to the H.T. battery being made with flexible leads
passing through slots cut in the edge of the horizontal
shelf.

The three connections to the frame acrial are made
through short lengths of No. 4 B.A. rod screwed into
the top edge of the frame, the left-hand connection heing
No. 3, the centre No. z, and the right-hand No. 1 in the
circnit diagram. The No. 4 B.A. tapped hole in the
wood has been openerd out in each case, in order that a
lock nut may be fitted flush with the edge of the frame
to sccure the wire connection, as shown at W in Fig. 4.
An alternative method is to omit the lock nut and to use
a spring washer for picking up contact with the frame
as shown at (a) in Fig. 4.

This is, perhaps, an opportune moment to refer to the
wood insulation which has been relied upon in many
places in this receiver. This has proved perfectly satis-
factory, but the wood used in the construction of the
framecwork was very carcfully chosen from a stock of
well-seasoned mahogany.  Everything depends upon the
choice of the wood, and, if there is any doubt, ehonite
insnlation should be provided, at least for the high-
frequency connections.

Wiring.

The sequence in the arrangement of the components
already referred to greatly simplifies the wiring of the
receiver.  This should be carried out with the aid of the
wiring supplement supplied with this issue. Two pairs
of telephone plugs are usect, and are so arranged that it
is possible to use either a single pair of telephones or
two pairs in series. When a single pair of telcphones is
used, the telephone plug is inserted horizontally in the
lower pair of sockets, as shown in the title of the article.
When two pairs are in use, however, the plugs arc in-
serted vertically side by side.  Assuming that high-
resistance telephones are to be used, it would probably
have been better, from the point of view of obtaining
the maximum ecnergy from the I.F. valve, to have
arranged for the parallel method of connection; but
unless telephones of exactly similar impedance are used,
this advantage disappears, and it is, therefore, advisable
to connect the two pairs in serics in order to obtain the
same current in both scts of windings.

The components in the top compartment have been
wiredd with ‘“ Glazite,”” and the connections to the bat-
teries have been made with flex.  Plug connections can
he made to the sockets in the H.T. batteries, but, in
view of the fact that the set is likely to be subjected
to a certain amount of vibration, soldered conncctions to
the tapping points arc rccommended. These must be
carried out rapidly with a very hot iron to avoid damage

7

to the internal connections of the battery through excessive
heating of the brass sockets.
* Frame Construction.

The frame windings carried in the sides of the
receiver consist of 24 turns of No. 50 S.W.G;. D.S.C.
wire for the 3oo-s00-metre waveband, and 7z turns of
the same gauge of wire for 3XX. A\ rentre 1ap is taken

Another view of the receiver, with valves and batteries removed.

The three leads to the H T. battery and the spade terminal con-

nections for the inner electrode terminal on the side of each
valve will be readily identifled.

in each case, and the three ccnnections are brought out
to copper contacts (C in Iig. 4), corresponding to the
No. 4 B.A. terminal pegs on the receiver. Two alter-
native methods of picking up contact with the frame
windings are shown in Iig. 4, the method actually used
in the receiver being that shown at {3).

Two pieces of three-ply wood, 12%in. x g}in., are
used in the construction of each frame, and are spaced

A 13
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apart te form a winding slot by means of rectangular
spacing picces measuring rry%in. x 83in. T'or the long-
wave frame the spacing piece consists of kin. three-ply
wood, and in the case of the short-wave coil of a piece
of Presspahn. It will be noticed that the dimensions of
the spacing pieces give a depth of groove of {in. at the
sides and din. at the top and bottom, the extra depth of
groove at the top and bottom being necessary on account
of the centre contact, which might otherwise touch the
winding.

In order to adapt the receiver for use with an ordinary
aerial and earth system, a winding of three turns in the
case of the short-wave {rame and ten turns for the long-
wave frame. are wound over each winding. and bronght
out to acrial and earth terminals, which are clearly shown
in the photograph in the title of this art‘cle.  Dummy
pegs are fittedd at the four corners of the reverse side
of the receiver case, as shown in the photograph on
page 517 to carry the frame aerial not actually in usc.
‘To change over from the local station to 5X X, it is only
nccessary to change over the sides of the container.

Wireless
World
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Within ten miles of 2LO loud signals arc easily obtained
in tclephones on the frame aerial without critical adjust-
ment either of tuning or reaction, and there is no neces-
sity to have the frame pointing accurately towards the
station. The receiver, thercfore, can be carried while
signals are being received. At distances of twentyv-five
miles from a main station, or sixty miles from §XX,
critical adjustment is necessary, and it is advisable to set
the receiver on a table or other suitable support and to
turn it carefully until maximnm signals are obtained.

Reception with External Aerial.

An aerial and carth system greatly improves reception
from 5XX, but is apt to reduce selectivity, so that it
cannot be used suceessfully within, say, two miles of «
main ‘¢ short-wave >’ station. ~ In such a sitnation it is
better to use the frame for XX, and to sacrifice signal
strength for sclectivity.

Experiments with the grid econdenser and leak proved
that values of o.00025 mtd. and 5 megohms gave best
results.  The best values of H.T. were 7 (0o 10 volts
for the detector. and 712 to 16 volts for the amplifier.

Sergt, I W. Wilsou, of the Fort
Shatter Signal Corps, transmitting from
the experimental station HU 6CDT in
Houoluln, established communication for
35 minutes on a wavelength of 30.5 metves
with O A4V, L. E, Green, m Johannes-
burg. The estimated distance is between
11,000 and 12,000 miles, and strong sigunals
were reported by both stations.

cooo

The secretary of the City of Leeds
Y.M.C.A. wireless society informs us
that their old station, G 61W, which was
licensed for artificial aerial only, has
been closed down since the end of 1925,
und the licence relinquished. ITe has,
however, lately received cards {rom
listeners purporting to have heard 6IW
working, and will be glad to hear from
the present owner of this call-sign

[oeReNe)

With reference to G 5MU’s claim to be
the first station to work with an Austrian
amateur, Mr. C. A. Jamblin (G 6BYT)
tells us that he worked OK at noon on
January 26th, when his signals were re-
ported as RS with an input of only 15
watts; the Austrian, beng unlicensed,
was unable to give his full postal addvess,
and the postmark on his QSL card was
illegible. His wavelength was 45 metres.

0000

Mre. R, Pollock (G5KU), 4, Glenhurst
Avenue, N.W.5, is transmitting simul-
taneously on 45 and 23 metres at 18.15.
18.45, 19.15, 19.45 and 20.15, G.M.T., for
the purpose of observing the fading
effects round about sunset and nightfall,
and will be glad to hear from listeners
who will co-operate in these tests.

coo0o0

Mr. R. 8. Foskett, 48. Woedland Ter-
race, 8.I5.7, is willing to forward cards to
any Dutch amateur. and states that he
has QSL cards which he will forward to
G 6Z0, 2BMA, NX2M., GW3ZZ, and
G 3YZ if they will seva their addvesces

ATy

 TRANSMITTERS’ NOTES
. AND QUERIES.

Mr. I. S8 Calder informs us that since
October, 1925, he has veceived 33 Aus-
tralian and 27 New Zealand stations with
an 0-v-1 1eceiver on wavelengths between
33 and 36 mctres and at signal strengths
varying between I3 and R7.

0000
French Military Short-wave Stations.

Several correspondents have asked for
particulars of the 0.C. (Ondes Courtes)
stations, operated by the French military
authorities, and we give below a list that
may prove of service, though we are con-
scious that it is by no means complete.
We shall welcome any information which
will enable us to compile a full list of
these stations with the wuavelencths
emploved.

OCDB.—Djibouti, French Somaliland.

OCDJ. —Issv-les-Moulineaux, transmits
weather reports, ¢ Meteo-Europe ”” on 33
metres at 10.08 G.MUF.

OCMV.—Mont-Valerien. mnear Paris.
transmits at 10.00, 11.00. 12.50, 13.30.
16.00, 19.00, 20.C0, 21.00 and 22.00,
G.ALT., on 30 to 45 metres.

OCNU. —Nogent-le-Rotron.

OTP.—Nogent-le-Rotron

OCTUC.—Tunis la (asbah, transmits
weather reports ¢ Mefeo-Timis 7 on 45

metres at 21.30 G.M.T.

0000
New Call-Signs Allotted and Stations
Identified.

G 2BPC.—(Art. A), . C.
Almora, Andover, Hants.

G 2Z8.—L. C. Patterson, 18, Lancaster
Court, Newman Street, W.1. Transmits

Stevens,

on 45 metres (this call-sign was formerly
owned hy F. .I. Dinsdale, Liverpool).

G 6BR.—G. H. Ramsden, Overdale.
Ilkley, Yorkshire (change of address).

G 6I0 (Laie 2ATZ).—1. Woodhouse,
51, Treseo Road, Peckham Rye, S.F.15.

transmits on  150-200 metves and 440
metres.
G 6NH.—J. W. Davies, Coopersale

Hall, Epping, Essex (change of addvess).

G 6QH.—A. J. Baker, 67. First Avenue,
Bush Hill Park, Enfield, transmits on 45
metres.

BZ 8Q2.—Livio G. Morcira, Rua Paula
Gomes 6, Cnrityba, Brazil.

CH 2AR.—Carlos Reiher, Casilla 3062,
Valparaiso, Chile.

CH 3AN.—Juan Gacheling Maipt 636.
Rantiago, Chile.

D 7JS.—James Steffensen,
8, Hellermp, nr. Copenhagen.

D 7BJ.—Borge Jorgensen, Brandes Alle
8 (IV). Copenhagen V.

EAR 23.—-Juan Portela, Cervantes 10,
Cadiz.

T PAL—QSL wiv “Radio Amatewr,”
Wileza 30, Warsaw, Poland.

ANDIR.—The short-wave call of AND,
the Bandoeng Aerodrome. Java. QSL
ria Soesterbory Acrodrome (STB), IMol

Ehlersve]

land. Reports should contain particulars
of QRH, Q8B, QSD, and QRK.

cooo
QRA’s Waated.

+ 2NX, G 5DA, GOSIH., @ 5N,
G 6GG. GW 3XNX, GW 3ZZ, BBI,
BM2. CR 38N, DA RSP, X P7, PV Z,
PI ¢D8. T 1CN, U 1NO, 1 1CH,
U 2\EV.

cooo

A Correction.

Wit reference to the note on page 456
of onr issue of March 24th, Mr. . A.
Jamblin asks us to correct a slight error.
He is the Hon, Organiser only of the
QRA and QSL section (T. & R.) of the
R.S.G.B. and not of the whole T. & R.
section.

19
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HEN the practical application of wireless tele-
graphy to communication first became apparent,
the most obvious and at the same time the most
important. use to which it was put was to establish com-
munication between ships at sea and the shore. Tele-
graphic communication on land and between one country
and another was already well
established hy the telegraph

THE PELICAN SET, with loud-speaker, aerial and

frame
batteries, all contained in polished mahogany case.

and cable companices, and wireless could then be regarded
as only a supplementary service if applied to such similar
uses.  Instead, an entirely fresh field was opened up, due
to the applicability of wircless for communication between
moving stations. With the advent of wireless tclephony,
the service of broadcasting, although equally suitable for
use between stations moving from place to place, has been
very little utilised for this purpose.

It would seem that a great field is still open for
exploitation in this direction. Music and other forms of
entertainment are just as acceptable out of doors or when

11

Notes on Portable Sets for Qutdoor Use.

travelling as they are in the home, and those who have
become accustomed to the companionship of wircless dur-

Another type of the PELICAN SET. L

ing the winter months must very naturally feel loath t
part company with their receivers when the time comes
for the enjcyment of the open-air life of the summer.
When we realise that the very characteristic of broad-
casting is its non-directional property, making it equally

THE B.T.H. PORTABLE LOUD-SPEAKER SET,

with two-valve amplifier. This receiver is fitted
with an internal frame aerial, but can be easily adapted for a=
ordinary aerial if greater range is required.

A TS
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available anywhere, we can readily see that we have so
far neglected the use of Lroadcasting for cutdoour recep-
tion to an extent which is scarcely pardonable.
tion, we know that the modern recciver can be buiit se as

to be very compact, and whilst the term
portable is a very elastic expression,
especially as used by the manufacturers of
so-called portable sets of a season or so
ago, there is now very little in the way of
portable sets on the market which is not
actually suitable for transporting from
place to place, even though the bulk and
weight have not yet come down, in most
cases, to anything like the value which
should be possible to-day in view of the
developments which have tended towards
tacilitating the design of compact instru-
ments.

In spite, however, of all the
advantages which are now at
the disposal of the designer,
the development of a really
portable receiver suitable for
all purposes is probably still
beyond reach. It is still
necessary, as in fact it is
with the design of any re-
ceiver, to compromise and
content ourselves with a set
suitable for a special require-
ment, but not of equal appli
cability to all purposes.

We consider first of all
whether the set is to operate
a loud-speaker or phones
only, and next we must take
into account whether the re-
ceiver is to be used near a
broadcasting station or at
some distance. Tt is prob-
ably impraeticable to pro-
A 10

THE M.P.A.
RECEIVER, shewirg the wrrarge-
ment of the component parts.
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duce a receiver capablz of giving loud-speaker reception

at some distance

In addi

for local

6-VALVE DE-LUXE

FRONT VIEW OF THE M.P.A. 6-YALVE DE-
LUXE RECEIVER. showing frame aerial in lid

BAT=S V.

S-valve set with loud-speaker.
verv compact receiver with aeriai coil in the iid.

and equally suitable for local work

unless we are prcpared to employ a fairly bulky and
somewhat heavy ourfit. which would be quite unnecessary
receptinn

Very

A

naturally, the superheterodyne
asserts itself in our minds as
almost the ideal portable set
if its bulk is kept down to
a minimum and low filament
consumption valves are used.
but for local work, where a
small aerial can be put up
casily, as, for instance, where
it can be connected to a tree
out of doors, the advantages
mherent in the super are at a
discount, and probably better
reception will be obtained
with a detector and one low-
frequency stage.

The suitability of the four-
clectrode valve for portable
sets scems hitherto to have
Leen overlooked. By the
employment of these valves
we are able to dispense with
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a good deal of the bulk of high-tension batteries, but we
must remember that in so doing we have to be prepared to
dispense also with the loud-speaker. For telephone recep-
tion with a portable set, however, the four-electrode valve
is_probably ideal where we wish to cut down battery
weight and hulk as much as possible.

When we desire a really portable receiver we must be

s gt
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prepared to sacrifice something either in the way of

tion will occur in transit,
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strength or quality, or both, because bulk and weight are
essential in the best receiver arrangements.
to consider the question of simplicity, because sets with
claborate and complicated wiring are scarcely suitable for
transporting from place to place, especially when vibra-
because we then run a very
serious risk of breaking some connection en route and

We have also

Nature of Valves, . Price
Manufacturer. Name of Set. Type of Case, Aerial —— ——,——| (including General Remarks.
io H.F.! Det.| L.F.[| Roya!ty).
€ =

Cahill & Co., Ltd., 61, | Pclican ....... Mahogany....... Frame in set, I 1| — 110 0 0| Complete with valves, batterics,
V\u\man st., London, | 1 pr. 'phones.

Climax XRadio Electrie, | Climax  Mono- | Qak, with strap | Folding frame 1, valive 7 17 6 | Including frame acrial only,
Ltd.,, Quill Works, valve. handle. 60 ) I 10 4 0 | Including dull-emitter valve,
l'utno,\‘. Loudon, batterics and phones,

SV 1 217 6 | Amplitier for above.
o ® o % | a0 % — | - 1 3 1t 6 | Do, inclnding dnll-emltter valve.

\lm'('nniphonc Co., Lm Portable V.2 .. | Canvas case, with | Portable, for 1 1| — | 15311 0| Fitted to work from dry battery

210212, Tot{enham pocket  bound suspensiont. (contained in receiver). Com-
Conrt, 1id., Londou, Ieather, with plete  with valves, batterics,
W.1. leather shoulder acrial and earth cquipment

straps and and 1 pr. phones.

_ handle.

LOUD-SPEAKER SETS.
Nature of Valves. Price
Manufacturer, Name of Set, Type of Case. Aerial —— —— —— (including General Remarks.,
erial. H.F.' Det.' L.F.| Royalty).
| £ = d.

Bates Motor Corporation, | Bates V. ... ... Leather, with | Coilinlid ... 201 21271 6 0 Comploto with wvalves, batteries
206, Coventry Xt., | BatesSuper V.. straps. - ® 2 4 1 231138 0 and
London, W.1, | [

British & Colonial In- | B.C.1 Portalle | Mahogany. ... ... Folding hexa- 11 1|18 13 0 | Complete with D.E. valves, bat-
dustries A=zociation, Mark I11. Re- won  Sole- | | feries, 1 pr. phones and coil.
Ltd.. 317, Iligh Hel- ceiver. noid. | | Transformer coupled. -
born, London, W.C.1. » e Amplitier ¥ eeeeeen - | | 8 8 0 | Ampliier for above, includiug

i AP ower|) valve and batteries,

British Thomson-MMouston | B.T.IL. 3V.Port- | Leatbereloth case, | Tnternal, also S uper|- 26 5 0 | Complete with 3 BJTIL. B.S
Co., Ltd,, Crown ITouse, able Neceiver, carrying haudle, frame, and | ITet crod|yne. vaives, 1I.T. amd IL.T. dry
Aldwyeh, Loudon, < front doors. can be I batteries and 1 pr. phones.
w.C.2. 4 0 0 adapted for e 28 15 0 | Do., in polished mahogany casc.

00 B.T.IL. Portable | As above, with suspended 3| 22 15 0 | Amplifier for above, including
L3, and Am- cnelosed LS. acrial, l L ower)) 2 I3T.I1. 13.6 valves, dry bat-
plificre. teries andgl.S.

. o 0g o 5 »e — | — [2..12¢+15 0| Do. in polished malhogany case.

Barne-Jones & Co. LA, [ Magnam Leather  attaché | Portable  for 1] 1 1 [ 1515 0 | Complete with valves, batteries,
296, Borough 1fich st., Portable. case. suspension. 1 acrial equipment. 1 pr. phones
London, S.L.1. | and coils for 2L0O and 3XX.

Butterticlds, Ltd., Levis | Levis ... .. ... Leather case, with - 1] 1 2125 0 0 | Leads only ineluded.

Motor Works, Stecli- handle. | |
ford, Birmingham. |

C.A.Co Radio, Lid., 10, | C.A.C) Portable | Leather case, with | Frame in <ct, 1 1 2 [ 22 10 0 | With T.T. non-spillable acenm.
Rangoon 2t., London, lock and carry. 1 and 60-v. 11T, battery.

E.C.3. 0 ing handle, o 1 1 225 4 Ag above, but including valves.

Cahill & Co., Ltd., 61, | Pelican ...... s | Mahogany....... — 1 2120 0 0 [ With valves and batteries.
Newman St., London, © o @ 0000000 1 1 2| 32 10 Complete with valves, batterics
W1, o, __ o @  googaoa 2 1 2040 0 0 and sclf-contained L.S.

Colbery, ¢ T.. & Co.. | Idceal V.3 Black leat hier, — 1 2 22 10 0 | Complete with valves, batteries,
LA, 8, S{James's with carrying I (1’ 0ower|) 7 coils. G.B. I)Jt*ory 9 -v..
\\‘u.lk. London, E.C.1. handle. tapped. On  outside acrial

all Continental stations.

Curtis, Deter, Lid.. 11, | Duodyne Potiched  mahog- | Internal ... | -— 2 | 20 17T 6 | Cowmplete with Vita valves, 11T,
Ited Lion Sq., W.C.1, Portable 11T any. with earry- battery and L.T. acceuns.

. . Duodyne ing strap. 1 l 1 2025 0 0 . “ »

_ Dortable 1V
) Curtis Portable | Polished teak ov 4 2 2135 5 0 o
super-Het. 8 ouk. .

Fdizon Swan Eleetrie Co., | Portalle Leatherettce| Coiled in lid. | — 16 5 0 | With IT.T. and G.D. batterics,
Ltd.. 123125, Queen 'Toovee. attaché case, (1ie flex) unspillable  accum. and 2 prs
Victoria =t., Loudon, with handle. phones.  No valves.

Fellows  Magneto  Co,, | Fellophone Port- | Black leatherette o " 3-valive | 12 0 0 | Complete with 3 Louden t-v. DLE.
Ltd., Camberland Ave., able Three. suitcase. Retliex. valves, H.T. battery, 4-v., un-
Park Royal, London, spillable aceum. and pr.
N. \\' 10. phones.

. - o @ o e " 13 0 0 | Inrenl! cowhide covered suitecase.
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LOUD-SPEAKER SETS-—continued.
Nature of Valves.
Manufacturer, Name of Set. Type of Case. Aerial. ——— General Remarks.
H.F. Det.

(-enerul Radio Co., Ltd, | Type 33 ...... Teak . .......... Enelosed loop 1 Complete with valves, batieries
235, Regent St., ])]l()ll(,a, plug and enclosed
London, W.1. X L.

Giltillan_ Bros., Ltd.. 63, | Gillan Ubique , | Leather ease, with | Internalacrial | 1 2 Complctc with 4 D.J. valves
1lizh Holborn, London, handle. and pro- H.T. and (.B. batteries, un-
W.C.1. vigion  for spillable accum. and built-in

ordinary. L.&.

00 03 o Gillan Ubique A ’ S o o3 1 2 0 | Sihmilar. but withiout L.S.

Haleyon Wireless Supply | Haleyon .. .. .. QOak cabinet . .... | None neces- 1 0 | Comwplete with 4 D.E.3 valves,
Co., Lid., 110, Knights- Sary. 99-v. H.T. and G.B. batterics,
Lridge, London, S.W.1. 3 13i-v. L.T. Batteries, H.IF

transfornier and L.<2. lead.
IL F. transformer for 5XX 10<.
extra. Reception  without
aerial or earth,

, » " ' .. ® 0o . o0 5 |valv|e 2 Complete with 5 D.E.3 valves,
99-v. IL.T. battery, 9-v. G.I3.
battery, 25-30 a.h. unspillable
accuni. and L.S. lead. Reecep-
tion without acrial or carth.

Iart Colling, Ltd., 33a, | llart Collins | Quk or leatherette | Internal, with | — Receiver only, with 1.8, and
Bessborough  St., 4-Valve Port- provision acrial embodied.

London, S.W.1. : able Reeciver. for ordinary.| — Complete with LT, and ITT.
batteries, crid  battery and
valves, Mabogany eabinet, £1
extra;  lacquer cabinet, 41
extra. X

M.P.A. Wireless (Pro- | Tho M.P.A. In- [ Jacobcan oak,with | Sclf- mnimned | — Complete with valves, II.T. bat-
prictors, The M.P.A., elusive Three dectanchable in lid. tery, accuam., LS. and 1 jur.
Ltd.), 62, Conduit St., Receiver, handle. pliones.

London, W.1, The M P.A. 5- | Dull polished TTou- . - 2 2 ) Complete  with  valves, I1.T.

Valve Super duras mahog- battery, acewn., 1 pr. phoncs
Portable Re- any, with de- and waterproof cover.
ceiver. tachable handle.
= The M.P.A. 6- - 00 2
Valve lort-
able De Luxe
Receiver.

Neutron, Ltd.,, Sentinel | Ncutron Biltin. | Polished mahog- | dMulti - sirand | — Complete  with  4-v. unspillable
House, Southampton any,withlcather square awceumna.,  60-v, H.T. Dbattery,
Row, London, W.C.1. lmnd]e LS. framo in d-eell GL13., 3 Neutron valves

built in. door, (0.06) and Amplion L.S.

Non-Acrial ~ Wireless | N-A  Portable | Mahogany, with | Frame iuside | — 2 2 Complete with valves, batterics
Manufactnring Co., D Type. leather  handle case., and L.S.

181, Shaftesbury Ave,, & Sterling Din-

London, W.C.2. kie combined. X

oo oo o N-A  Tortable | Mahegany, with — 2 Complete with valves, baticries

C Type. leather handle. and 1 pr. phones.

Tadio Instrnments, Ltd., | Lyrianeite .. .. | Polished mahog- | None supplied | — Complete with D.E. valves, I1.1.
12, Hyde St., London, any. ana L.T. dry batteries and L.S.
wW.C.2. Loading coil for 6XX extra.

Canvas carrying eazc 1 17s. 6d.
extra.

”" " » \E oo o0 ' o0 Q o0 —_ 1 2 9 As above.

Read & Morris, Ltd., 31, | Reamur LPovt- | Pigskin attaché .. | Sclf-conlained | — 1 2 0 Cowmplete with valves, batteric-
Fastcastle St., London, able I. and L2,

W.1. Reamor 1ort- .. 1 1 1 0 Complete wifth valves, batteric

able TL. and phoenes.

Rees, Mace Manufactur- | Rees-Mace All- [ Mahogany, with | Frame ..... -— 1 1 5 Complete with valves, hatteries,
ing Co., Ltd., 39a Wel- in  Portable TRees-Maee Cone © 00000 1 1 1 217 or aceum. and L.S. ¢nelo=ed.
beck St., London, W.1. Reeciver, Speaker en- a — 1 3 17 - ™ w0

» v % o i closed. & 1 1 2 3 10

£ o » 5 o0 0 % 2 1 9 17 3, " 1,

Reeves, A, W., 3, Iid- | Recves-IRoberts | Imitation leather. 186, on reel, 1 1 — 10 Complete with valves, haticries
mund St., Birmingham. Buby Newt. for &u.p(u- (R Xi- and 1 pr. phones Double-

sion. Nen 7 scale voltineter embodicd
with pluas for H. Y. and L.J.
readings.

R.AL Radio, Ltd., 21, | RRALLL 'ortable | Leather case, with | Coilinlid ... | — Complc‘.u with  valves, ILT.
%‘:armck St.,, London, car'ying straps. hilttcr_\', L.T. accu. and 1 .

hounes

Sherman, ., 12, River | Portable 3 .. .. Oalk, with haudle. | IPortable, for 1 (,omplolc with Darimont primarvy
St., Londou, 1.C.1. suspension. ceil, aerial, earth spike, 2 pes,

phones in scpm‘at(‘ case with
leads for quiek conncetion-.
Valves e¢nelosed in set on
sprang helders,

o % , Portable ! Ouk ease, with 1 As above.

handle.
. ”» v Portable 5 . ... | Leather case, with | Collapsible 2 Comlpl(:t(e with Darimout primary
handle. frame. ccll, 100-v, ILT. batrery, Beco
L.S., 1 pr. phones, 0.06 valves
on sprung holders. Coniplete
equipment contained in casc.

Veunus Radiophone Co,, | V. R IV, Port- | Leather ....... . | Portable, for 1 Complete with valves, batterics,
1, Perey St., Fartown, ble. suspension, I.S. and aerial and carth
Huddersticld. V. Pl 111. Port- | . ........ o . e cquipment.

White & Ritehie, 104, | DS 3 Portublc. Oak (batteries . " 2 Complete with acrial wire, earth
Rachurn Plaee, I<din- enclosad in (Bva mat, 3 0.3 valves, 100-v. 1I.T.
burgh. case). bot lnttmv 2-v. Oldham unspill-

re able L.I. accum., 9-v. grid

battery and 2 prs. Brown A
hones or Serennde Model S0
.8, at buyer’s option,

15
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Summer Wireless—

finding our receiver out of action at the end of our journey
when we want to use it.  Many designers will advise the
use of flexible wire for.all connections for a portable sct.
This may be a very sound policy, but it is also rather an
indication cf laziness or lack of confidence in the way in

THE DUODYNE PORTABLE

1V. is entirely self—contained:

no aerial, no earth and neo
exterior connections.

which the wiring is dore. A really sound job in still
wiring is probaldly preferable to using flexible wire, but
the latter will ohviate some trouble for those whose ability
to solder well is in doubt.

The added enjoyment to be derived from the use of
wireless out of doors during the summer months is un-

THE MARCONIPHONE
PORTABLE V2 is fitted
with dry batteries and is
provided with a portable
aerlal for suspending
from a tree or post.
Complete with one
pair of headphones in
canvas case.

limitedd. The sudden burst of fine weather which came

with the Faster holidays nust have made every devotee

of broadcasting turn his thoughts to a portable set. For

usc at home, in the garden, portability of a set is prob-

ably not essential, because the loud-speaker or telephone

leads can be extended from the set as required. When
12
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we move farther afield, however, it becomes necessary tc
take our set with us, and many are the opportunities
which present themselves for utilising a portable set ou?
of doors. A lazy afternoon or cvening on the river, a
picnic party, or a dance on the lawn after tennis—all are
excellent cecasions when  wireless can be called in to
assist

Now a word as to the legal aspect of the use of a
portable set. The Post Office requires to know the name
and address of cvery user of a receiver. The address
is essential in order that the Postmaster-General may have
the information which he is required to record regarding
the location of all wireless receiving apparatus.  On this
account thz Post Office stipulates that a licence for a
portable reeciver will only be granted to persons already

THE CURTIS PORTABLE SUPER-HET 8. Specially designed
for the convenience of yachtsmen, explorers, travellers, motorists,
&c., where compact design and portability are essential.
The

in possession of an ordinary fixed-station licence.
Post Office does not, however, demand that an additional
licence should be taken out if the use of the portable
receiver is only occasional.  The portable receiver licence
would become necessary if a set were regularly taken out
with a car or under any circumstances when the use
ceases to be ** occasional.””  The special portable receiver
licence can be obtained on application at any post oftce
in the same way as the ordinary hicence is acquired.  As
a word of advice to readers, it would be well when using
a set away from the address at which the permanent sei
is registered to remember to carry the licence with you,
because the police are authorised to make enquiries if
they think fit where a set is seen in use out of doors, and
the ubility to produce a licence on the spot may save the
user tiouble or inconvenience.

I'inally, we would strongly recommend our readers not
to delay in the matter of acquiring a portable set. Many
people must already have regretted that a portable set was
not available for the Easter holidays. Whether your
decision is to buy a portable set or to make your own,
do it now, instead of delaying as you did last year,
only to regret it when it was too late to be worth while.

419
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By H. A. HANXKEY.

FEW years ago to many scttiers in outiving parts

of the world the only cvent which marked the

passing of time, was the wrival ol the mail.
This was awaited for weeks; when it did arrive and had
been consumerd, the scttler scttied down once more to
hope for the next. In the meantime, the news was dis-
cussed and handed round to ncighbours.  “T'he man who
usually received a large mail excited considerable, albeit
concealed, envy.  Residents without friends or relations
in the Old Country would saunter nonchalantly to the
letter rack and indolently scan the names of the fortunate
ones.

During a Jong «nd varied career as a wircless engineer
in all parts of the Empire I have had ample opportunity
for gauging the value of wircless as « means of communi.
cation between ¢ Home ” and the outlying colonics.

The erection of large wireless telegraphy stations was the
first step in annihilating the thousands of miles hetween
home and ‘‘ this God-forsaken hole.”” (Almost all distant
places are given this title after a year or two of resi-
dénce, when the glamour and novelty have worn off and
the memories of cool, green Englund Lecome insistent.)
Many of these stations sent long Press messages at regular
times, and were received by operators in many parts of
the glohe. T.ocal papers printed them ““ verbatim,”” and
as the local news could be sent up country with com-
parative rapidity, the isolated engincer, plantation
manager, agent, and the men filling a thousand and one
different occupations, were kept mnch berter posted  as
to what was going on at home.

Difficulties of Morse Reception. s

Admittedly, these messages were sent through the un-
inspired medium of International Morse, at a speed much
too high for the average man to reccive without consider-
able practice; but still, a beginning was made.

A development which has proved an incstimable oon
to many has been the broadeasting of news and pro-
grammes. Men visiting Iingland on leave realised how
the programmes would break up the tedium of long cven-
ings in sweltering heat, and took reccivers with them on
their return.  Many of them, unversed in wircless theory,
experienced disappointment. They found many problems,
not the least of which was the power supply.  Dry cells,
unless specially constructed, do not work well in the
tropics. Another great drawback is the prevalence of
atmospherics.  Some who have taken scts abroad tell
me that reception is possible for only two or three nights
a week, and on these nights, for an hour or two only.

A 20

I had recently a letter from a man living in India. He
saidd 0 ¢ Here, on the edge of the Sind Desert, T receive
excellent broadeasting three or four times a week, but
wenerally marred by X's.”?

There is great work to be done in developing hroad-
casting in the Colonies.  Where conditions are favour-
able, a few stations have been erected, but the pro-
grammes are limited to local talent, and an occasional
celebrity or professional artist.  These stations are doing
good work, but cannot supply the demand for the link
with home.

A Super Receiving Station.

What is now wanied is a super receiving station,
capable of picking up most of the world’s broadcast
programmes.  Elaborate ‘ selective ”” and ** filtering ”’
apparatus will be necessary to keep relays free from
interference and atmospherics, and a great deal of investi-
gation will have to bLe carried out to find the best type
of aerial.  These difficulties are large but not insuper

able, or greater than those usually encountered by
pinneers.

The ever-progressive B.B.C. has
instalted a station somewhat on these T
lines at Keston, with the object of N .

relaying Continentual stations. British
listeners with crystal sets have heen
cnabled to listen to programmes trans- L

mitted many hundred miles.  In the y
near future, it is not too much 1o |
hope that the Colonies will be in the !

same position. -

There are still gaps in : J 3
the chain, but T am sure .
that cvery British Colon .-
ist ix lacking forward 5
to the time when he 1

can  regularly  receive
programmes from
honie, and when the
possession of a wire
less set will place
in his hands a key
that unlocks  the
door of a new world
where all  nations
offer of their best
for «ll who care to
receive.
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EADERS

A Section Devoted to the Practical Assistance of the Beginner.

REACTION ON A FRAME AERIAL.

There is generally some slight diffi-
culty in applying reaction to a frame
acrial circuit, as, in the majority of
cases, the use of a movable plate
coil is impracticable. 1t is, of course,
possible to insert a small grid coil
in series with the frame, but this plan
usually calls for some reduction in
the inductance of the latter. It is,
however, a good method to adopt
when receiving long waves on a frame
designed for the 300-500 metre wave-
hand, as a loading coil will be re-
quired In any case.

()

PHONES
OR LF.T.

R.C,

T

Fig. 1.—Reaction winding on a frame aerial.

Another alternative which pernits
of fine control of regeneration is sug-
gested in YFig. 1. Here the reaction
coil consists of a few turns of wire
wound as a continuation of the end
of the frame which connects to the
filament end of the grid ecircuit.
The degree of reaction is con-
trolled by the sctting of the con-
denser marked R.C. in the diagram,
the arrangement closely resembling
the well-known *‘ Reinartz’’ circuit.

The number of extra turns required
will depend on the degree of damp-
ing in the circuit, the size of the
frame, the maximum value of the re-

L

2

action condenser, and the impedance
of the H.F. choke, etc. With a con-
denser of o0.0002z mfd., about three
turns will be ample under average
conilitions.  T'his winding should be
in the same direction as the grid sec-
tion of the frame.

Both sides of the controlling con-
denser are at high oscillating poten-
tial, so an extension handle will be
of assistance in reducing  hand-
capacity cffects.

coo0o0

ADDING L.F. AMPLIFICATION TO A
CRYSTAL SET.

It is often suggested that users of
erystal sets who wish to change over
to loud-speaker reception from their
local station should add a two-valve
I.F. amplifier to the existing re-
ceiver.  If the amplifier is of suitable
design, such a coursc has many points
in its favour, sutticient volume being
obtained with excellent quality, pro-
vided that a fairly strong signal is
available before amplification.

first I..I". transformer. This trouble
may gencrally be cured by earthing
the negative side of the low-tension
battery, as shown in dotted lines in
Iig. 2. In any case, whether actual
‘“ howling *” is produced or not, this
connection shoulld be added, as it will
have the effect of keceping both bat-
teries at carth potential.
oooo

TESTING A NEUTRODYNE.

A fault in a receiver employing a
circuit of some complexity can best
be located by a systematic stage-by-
stage  test.  Occasionally,  when
favoured by good luck, it is admitted
that one 1s able to arrive at the
source of the trouble by proceeding in
a haphazard manner, but such a
method is distinctly to be avoided,
except, perhaps, when dealing with
a set with which one is thoroughly
familiar.

A case in point is that of a con-
ventional neutrodyne with two H.F,
stages, which cannot be stabilised, or

nT e
HT.—
....... fo? l
) A
; LT
+
= aIS———— 5

Fig. 2.—Earthing the L.,T. battery.

Not infrequently, however, it will
be found that a strong low-frequency
howl is produced when the amplifier
is connected up in the usual manner
by joining the telephone terminals of
the crystal set to the primary of the

perhaps even worse, which refuses to

oscillate or amplify. 1f the applica-

tion of the usual and more obvious

tests fails to reveal the trouble, it is

advisable to test cach amplifying

stage separatelv, as in a’l probability
A 21
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the transfermers and other apparatus
associated with each valve are simi-
lar, and when one stage is put right
it should be comparatively easy to
apply the knowledge gained to the
other.

Luckily, this test may bhe made in
a very simple manner, without in any
way disturbing the wiring. Tt will
be sufficient merely to withdraw the
first valve from its holder, and to con-
nect the aerial lead-in direct to the
plate socket, at the same time sctting

the first ncutralising condenser at
minimum capacity. 1f the negative
side of the J.T. battery is not

already carthed, the necessary con-
nection should be added.

An examination of the circuit dia-
gram of a typical neutrodync re-
ceiver under these conditions will
show that the first H.F. valve is now
climinated, and that the primary of
the first transformer is acting as an
‘“ untuned ’’ aerial coil, the circuit to
earth being completed through the
H.T. battery or its shunting con-
denser. If this primary winding has
a somewhat greater number of turns

Wireless
World

than is usual, it will be desirable to
connect a variable condenser, set at
a low value, in serics with the aerial,
in order to reduce damping. The
problem of putting the second stage
in order may now be attacked.

If it is now found to be impossible
to stabilise the receiver, connected up
in this manner, it will clearly be a
hopeless task to endeavour to obtain
results when both H.K. valves are in
circuit, and the cflect of alterations to
the primary and neutralising windings
should be tried. It will also be pos-
sible to observe the effect of a change
in the relative positions of the two
coils, as magnetic interaction be-
tween them may very possibly be re-
sponsible for the trouble.

0000

GALVANOMETER INSULATION TESTS.

It iy good practice to test across the
H.7T. terminals of a newly con-
structed receiver in order to make
sure that the insulation is adequare,
as the voltage applied will be fairly
high and the results of a complete or
partial short-circuit may be serious.

DISSECTED DIAGRAMS.

APRIL 14th, 1926.

Liven if there is only a small leakage
the life of the high-tension battery
will be considerably reduced.

This test may be carried out with
a pair of headphones and a dry
battery. If a galvanometer or micro-
ammeter is available, a much more
accurate idea of the insulation resist-
ance may be obtained, but care should
Le taken to avoid damaging the more
sensitive type of instrument, which
may be harmed by passing too heavy
a current through it.

The H.T. terminals are usually
shunted by a condenser of large capa-
city, and even if the insulation as a
whole is heyond reproach, an excessive
current may flow momentarily while
this condenser is charging up. To
avond risk of damage, it will be ad-
visable to short-circuit the testing
instrument while the connections are
being made, and to adopt the same
precaution before disconnecting. Tt
is assumed that before this test is
made some rough-and-ready method
of showing the abisence of a complete
short-circuit in the receiver will have
been tried.

No. 26.—Wiring a ‘¢ Reflex Neutrodyne."

This series of sketches, originally intended to assist readers in understanding circnit diagrams, has
been extended to show those connections which are at low and high oscillaling potential; the latler

require good spacing with respect to other leads.

[ ]

Lo lo lo. i

H.F.C.q

LT.

)

HFC.q

g{;::: i::’k-m:cz i
i@t
¢ L é

1

11
3
J)-& 10
0000
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All filament and other low-potential leads are shown

A22

The complete circult diagram. The high potential

leads are shown in dotted lines.
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Events of the Week in Brief Review.

POPOFF BROADCASTING STATION.
The name Popoff has been given to the
new broadcasting station at Sokolonika,
Moscow, in memory of the Russian wire-
less pioneer, 'rofessor Popoff,
cococo

NO PEACE FOR THE PIRATE.

The career of the wircless pivate is
being  rendered inereasingly perilous by
the organised searches which
wre now being conducted by the
postal authorities. Official
visits to fourteen houses in
Paglesham, Essex; have resulted
m the discovery of four de-
faulters. Fines of 10s. were
exacted in each case.

ococ

THE LIGHTNING DANGER.

The advent of  warmer
weather, and the conseqnent
risk ot thunderstorms, furnishes
w reminder of the desirability
of carthing the wireless receiver
when not in use.  During the
Easter holiday a Romford house
wis set on fire hy lightning,
due to the fact, it is helieved,
that the wireless aevial had heen
struck.  No o shorting  switeh
had been fitted.

ocoo
FOUR WAVELENGTHS FROM
BERLIN.

Four simultaneous broadeasts
of the same progrannue are now
carried  out  regnlarly  from
Berlin, the wavelengths being
1.300. 571, 540, and 100 metres.
The 100-metre transmission is
carried  out  from the Funk-
Steinde  station  under the
divection of the German Post

Wirddess World. The meeting will he
held at 10, Bruce Grove, Tottenham, and
will open at 8 v'clock.
occa
WIRELESS AT THE PARIS FAIR.
The majority of French wireless manu-
facturers will display their products at
the Paris Aunual Fair, which opens on

Office, with the object, it ix
understood, of giving listeners
hoth  at home and abroad,
soime opportunity ot making
comparison  between the long
and short wavelength,
0000
WIRELESS TRANSMISSION OF
PICTURES.

A practical demonstration ol the wire-
less transmission of photographs is to be
wiven this evening (Wednesday) hefore
the Tottenham Wireless Society, by M.
F. H. Haynes, assistant editov of T'he

4

A HALF-KILOWATT PORTABLE.
recent cxhibition organised by the American Radio Relay League
in New York, showing the Iatest type of U.S. Army portable

telegraphy and telephony transmitter,
power of 500 watts, the set can he erected and put into operation

THE RUGBY WIRELESS STATION.

At this evening’s meeting of the Wire-
less Section of the Institution of Elec-
trical Engincers, to be held at the Insti-
tution, Savoy Llace, W.C.2, at 6 o’clock,
Mr, E. 1. Shaughnessy, 0.B.E., will give
a lecture entitled ‘‘The Rugby Radio
Telegraphy Station.”

The Radio Society of Great Britain
will hold an informal meet-
ing at the Institution at
6 p.m.

co0oQ

A POLYGLOT STATION.

Attention is being drawn to
the cosmopolitan character of
the transmissions from the
Dublin station,  On a recent
evening lrish, English, Gernan
and Latin were all featured,
while items have also been given
in French, Italian and Welsh,

cooo0

NEW TRAFFIC MANAGER FOR
A.R.R.L.

A successor to Nro ¥ 1L
Schuell, late Traffic Manager of
the American  Radio  Relay
League, has beeu appointed m
the person of My, Iv. E. llandy
(1 BDI), who served as acting
traflic manager in 1925,

cocoo

MESSAGES TO RUSSIA.

'I'he Marconi Compary an-
nounces that private and com-
ntereial telegrams will now be
acceepted for wireless transmis-
sion to Moscow or any part of
Russia, facilities having lLecn
arranged for rapid distribution.

0000

in a very short space of time.

May 8l at the Porte de Versailles. It is
stated that the radio section will be a
great improvement on those of previous
years.

There are distinet indications that the
popularity of wireless in France is on the
increase.

A photograph tuken at the

Although employing a

REPORTS INVITED ON
AUSTRALIAN BROADCASTING,

The high power broadcasting
station 2FC at Pennant 1lill,
Svduney,  Australia, to which
reference  was made in these
columns last week, has an aerial 400 ft.
long. Reports from British listeners who
hear this station’s transmissinns will be
weleomed by the British Broadcasting
Company, 2, Savoy Hill, W.C.2. We
understund that 2KC operates on 1,100
netres.
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A CONDENSER PLATE AT WGY. The
famous 50-kW. station at Schenectady,
New York, employs concave condenser
plates of the type shown to minimise

capacity changes due to mechanical
vibration.
WIRELESS: 1HE SCAPEGOAT.

In connection with the strange case of
trance which has occupied public atteu-
tion during the past fortnight, several
correspondents in the daily Press have
tried to place significance on the fact that
the vietim was listening-in at the time
she fell into her long sleep. 'This is one
more link in the chain of evidence show-
ing that the “‘silly scason’ persists all
the year round.

HIDDEN ADVERTISEMENTS

COMPETITION. £

In “The Wireless World” Hidden
Advertisements Compelition for the
issue of March 31st no compelitor
gave the correct solulion. The prizes
are awarded to those compelilors whose
solulions were mosl nearly correct.

i The following are the correcl solutions :
i Clue No.

Name of Advertiser, Iage
1 Dubilier Condenser Co. (1025), Ltd. .. ii
2 Telephone Manufacturing Co., Lid. .. 4
3 lgraaic Elecirie Co., Lid. . L.y
4 British Elecirizal Sales Orginisation.. 7
5 London Electric Wire Co. L4
G Bowyer lLowe Co., Lid, 0o R B

The following are the prizewinners.:
N. L, Hammond, Gosport 00

Mrs, Irene Kramer, Dunstable. .

W. I, Howard, London, S.E.20
Ten shillings each to the following :
W. J. Baden, Watermacl, Belgium,

i
—iT s

A. L. Rimer, Warkworth, Northumber- ¢

land. H
T. K. Scott Barrow-in-Furness, :
A. Holmes, Crouch End, N.8. A
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FAILURES IN GERMAN WIRELESS
INDUSTRY.

In spite of the widespread increase in
the number of listeners in Germany, says
the report of the Association of the
Broadeasting Industry for 1925, numerous
broadcasting undertakings failed owing
to gencral trade depression.

0000

IMPERIAL AIRWAYS WIRELESS.

The five new multi-engined ITandley-
Page air liners delivered to Imperial Air-
ways, Limited, at Croydon, on March
30th. and christened by Lady Maud
Hoare, are being equipped with standard
type Marconi A.D.6 wireless installations
for -elephonic and telegraphic communi-
caticn.  This wireless apparvatns is the
standard fitting for all Imperial Airways
passenger machines, and enables the
pilots to keep in constant communieation
with the ground stations  throughont
their flights,

co0o00
GETTING DOWN 70 IT.

A listener at Maniton, Colorado, has
discovered that, by taking his broadeast
receiver 2,000 ft. down into a neighbour-
ing cave, he climinates atmospherics and
interference from local oscillators,  Un-
fortunately caves in Great Britain e
few and far between.

cooo
PERSIAN WIRELESS STRIDES.

An unmistakeable indication that Persia
is endeavouring to keep abreast of
Western civilisation is aiforded by the
news that the Government is erecting a
large wircless station at Teheran, together
with a chain of six smaller stations in
other parts of the country, The Teheran
station, it is hoped, will have a radius
of communication extending as far as
Paris.

The Persian War Ministry. which con-
trols the stations, has established a Jarge
wireless training school,

0000

CINEMATOGRAPIIY AND TELEVISION.
In his course of lectures on Cinema

tography, before the Royal Scottish
Society of Arts.  Edinburgh, Caplain
James . Barber,” C.B.E., Managing

Director of the Brownie Wireless Co.
{(Great Britainy, Ttd.. will draw attention
to the possibilites of television,

The first lecture was given in the Music
Mall, 54, George Street. Edinburgh, on
Monday last, and the remaining two lac-
tures will be delivered on April 26th and
May 12th respectively. 17ull particulars
are ohtainable from the Secvetary, Mr.
C. Norman Kewp, at 117, George Street,
Edinburgh.

ovos
ITALIAN STATE WIRELESS.

The Fascist regime in Italy, according
to a report we have received from the
Ministry of Ways and Communications,
has brought about an immense improve-
ment in the country’s wiveless service.
the plant and service having been
modernised in every possible direction.
The report, in the form of a booklet, is

APRIL ryth, r926.

issued by tlie Italian State Ratilways, the
Jondon Agency being situated at 12,
Waterloo Ylace, Regent Street, S.\V.1.
0000
THE DUBILICON.

In connection with the advertisement
of Messrs. the Dubilier Condenser Co
(1925), T.td., appearing on the back cover
of this issue, we are asked to state that,
owing to unforeseen difficulties in pack-
ing, 1t has been found that ‘“'The Du-
bilicon ” will not be available to the
public for another ten days or so.

0000
AMATEUR ACHIEVEMENT RECALLED.

The achievements of British amateurs
in securing communiecation with the
Hamilton Rice Expedition to Brazil in
1924 were vecalled by Dr. IHamilton Rice
in his recent lecture before the Royal
Geographical Society.

A transmitter with a power of only 100
watts was carried by the expedition into
tiie forests of Northern Brazil. and here
“they established touch with Mr. Gerald
Marcuse (2NM), of Caterham. On one
occasion, said Dr. Rice, when a private
message was sent to England. a veply
was received in sceven and a hall minutes.

0000

FRENCH WIRELESS FROM WITHIN.

The .¥rench postal administration, it
appears, is the hutt of some wnpleasant
allegations which are being made by the
Feho de Daris,  This journal complains
that, the postal authorities have secretly
devoted large sums of money for wireless
construction  without the consent  of
Parliament.

“The Irench nation,”” says the Felo
de Pariz, ‘“has bheen presented with a
chain of wircless stations that are the
lunghing stock of wireless enthusiasts and
a discredit 1o French science and
industry.”

Some interesting delails may come to
Tight when the question is veferved to the
Government.

RADIO IN MINIATURE. An ingenious
model of a completely equipped amateur

transmitting plant, on view at the

A.R.R.L. Exhibition in New York. The

constructor, Mr, F. Frimerman (2FZ), is
seen standing by his exhibit.
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13.—]. W. Wilkins Proposes Wireless Communication with France.

T is the fate of many workers that their suggestions
and inventions—though perhaps practical enough—
do not always sec the light of day at the time of

their inception.  In many cases this is not due to any
fault of the inventor himself, who often enough is the
vietint of adverse circumstances and has not the means
to back up his work.  In many such cases the invention
is cast aside and forgotten nntil years afterwards, when
another worker in the same ficld stumbles across the same
idea or independently produces a similar deviee.  Natur-
ally he is often chagrined to find the ecriginal inventor
indignantly accusing him of piracy ! In almost cvery
branch of science such instances may be found, and wire-
less 1s no exeeption.

In the New York Zlectrical Fugineer of May 2gth,
1805, o claim was made that Professor Trowbridge was
the fivst to telegraph without wires, in 1830, This
announcement  brought an indignant letter from J. W,
Wilkins, an official of Messrs. Cooke and Wheatstone.

Wilkins pointed out that thirty vears before Professor
Trowbridge was stated to have made his experiments, he
(Wilkins) had carried out experiments on the same subject
and had published the result of his investigations in
1839 under the heading  7clegraph  Communicalion
hetween Fngland and France.  He had then explained
“as to how the thing was to he done.”

Tt appears that he proposed to erect lengths of telegraph
wires on the Tnglish  and
Freneh eoasts, with terminals
dipping into the carth or sca.
and as  nearly  parallel  as
possible to one another.  He
expressed  the  opinion  that
some part of a discharge of
current through the circoit on
one side of the water would
flow through the intervening
water from one pair of carth-
plates—terminals  of one  cir

cuit—to  the sceend  pair of
carth-plates  on  the opposite
shore.

His  sugpestions for  tele
graphing without wires hetween
Fngland  and  France  were
thus on  similar lines to the

well-known conduction systems
of Sommering, Morse, 1.ind-
say, and others.

Wilkins relates that it was in
the vear 18435 that he came to

«J. W, Wilkins,

suppose telegraphy  without wires would be possible.
While engaged on the only long line of telegraph then
existing in England—ILondon to Gosport—-his observations
led him to question the accepted theory that a current of
clectricity, discharged into the carth at cach end of a line
of telegraph, sped in a direct course—instinctively, so to
sav—through the intervening mass of ground to meet
another current or to find a corresponding earth-plate and
so complete the circuit.  He tells us that he could only
bring himself to think that the carth acted as a reservoir
or condenser, receiving and distributing electricity almost
superficially for some certain or unecrtain distance around
the cartl terminal.

A vear later. while oceupied with the installation of
telegraphs for Messrs. Cooke and Wheatstone, he had a
good opportunity of testing his_theory on lengths of wire
erected on both sides of a railway.  To suceeed in this
experiment and to detect the very small amount of elec-
tricity likely to be availuble in such a case, he realised
he must use a very sensitive galvanometer.  He con-
structed  such an instrument on  the prmmplu of the
influence of muagnetism upon a wire conveying an electric
current, and with this instrument he succeeded in obtain-
ing signals hetween lengths of elevated wires about 120ft.
apart.

He believed that if the poles of a battery
nected to any extended conducting mediun, the current
woulid diffuse itself in radial
lines between the poles, and
that 1t might be ‘“collected
within a  certain - distance—
fucussed as it were—Dby the
interposition  of  a  metallic
medinm that  shall  offer less
resistance  than the water or
carth: and.  obviously, the
ncarer the hattery, the greater
the possibility  of  collecting
them. T do not apprchend the
distance of twenty miles being
at all too much to collect a suffi-
cient quantity of the electricity to
be usetul for telegraphic pur-
poses.  LF, then. it is possible,
as T believe, to collect in France
some portion of the clectricity
that has been discharged from a
battery in England, all that is
required is to know how to deal
with it so that it shall indicate
its presence.”’

werc con-

-
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Pioneers of Wireless.—

He proposed to have on the English shore a battery
discharging into the earth or sea, with a distance between
its poles of five, ten, or twenty miles. A similar length
of wire was to be erected on the French coast, with its
ends also dipping into the earth or sea. In this circuit
was to be connected an instrument consisting of ‘¢ ten
or more round or square coils of the finest wire of the best
conductibility *’ suspended between the poles of a magnet.
Any current passing through the coil would be indicated
by its moving or shifting its position with reference to
the poles of the magnet, so constituting a receiving
apparatus of a delicate character.

Discussing his proposals, Wilkins subsequently stated
that all thought of induction was absent in his first experi-
ments, and that although he modified his views a year
or two later, he did not attach sufficient importance to the
matter to follow up his previous published suggestions,
especially as at that time a cable was actually laid across

The Trend of Design.

The marked improvement in the quality
of components now available to the
public was one of the points stressed by
Mr. G. F. Jones in his lecture before
the Shefield and District Wireless
Nociety on March 12th.

Taking as his subject ‘ The Trend of
Modern Radio Design,” the lecturer pro-
vided a reasoned survey of development !
in circuits, components, and complete  Mr. L. 1.
receiving sets The question of horn . 1mhnctne
hornless loud-speakers mentioned by Mr.
Jones provoked a lively discussion.

Hon. Secretary : Mr. T. A. W. Blower,
129, Ringinglow Road, Sheffield.

before

NEWS FR@M
THE CLUBS.

A Visit to the G.E.C. Laboratories.
Fogarty, M.I.E.E., pgave an
on ‘“ Characteristic
Valve Curves and their Interpretation’
the Golders Green
Radio Society on March 18th.
has been arranged to the G.E.C. Labor-
atories at \Vemblew for Saturday, April

lecture

Wireless
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the Channel. He pointed out also that whatever his
opinion might have been originally as to the source of the
current in the distant and disconnected circuit, the result
was the same.

He claimed that the means he used to obtain his results
were ‘‘ the same in principle as those that make the matter
an accomplished fact to-day, viz., elevated lengths of
wire, and the discharge of clectricity from the one to a
delicate receiving apparatus in the circuit of the other.™

Although nothing camc of Wilkins’ suggestions, it is
only due to him that he is given a niche of honour among
the ‘¢ Pioneers of Wireless,”” for the germ of a practic-
able idea was undoubtedly present in his experiments.

It only remains to mention thaf his proposed receiving
apparatus—a most delicate form of detector or gal-
vanometer—uwas identical in principle with Lord Kelvin's
apparatus for long cable working, which, in the specifica-
tion of his siphon recorder patent, he claims to be as
sensitive as his mirror galvanometer.

the hon. secretary, Lt.-Col. H. A. Scar-
lett, 357a, chhlev Road, N.W.3. The
party will meet at the enh‘anco to the

Laboratories.
cooo0
A Radio Fellowship.
...................................... Several interesting meetings have
marked the activities of the Oglander

Radio Fellowship during the past month,
Particular interest was aroused by M.
Tibbetts’ demonstration of a five-valve
neutrodyne on March 17th. On March
17th the society was presented with an
excellent loud-speaker horn by Mr. Al
Vigus.  Work 1s row proceeding on the
construction of a club set.

and Hendon
A visit

cooo Hon, Secretarv: Mr. James Sewell
24th, at 3 pm. All members who in- g s & 2
Broadeasting from Within. tend to join the party are asked to notify %eercl'll\"l,mzxi, ‘g'}giﬁs(‘]d Street, Maxted Road,
Mr. Alan Andrews, the Chicf Engineer . . ’ PO
T T e e B T I

entertained the members of the City of

Belfast Y.OM.C.A. Radio Club with a

fascinating account of  hroadcasting WEDNESDAY,
methods on March 10th. The entive e ¢
system of broadeasting was explained, ments at 5.30.)

from the studio to the aerial, the lecturer
detailing the methods of control, ampli-
fication, etc., and the difficulties encoun-
tered in  ‘“outside” hroadcasts. Mr.
Andrews’ lecture was illustrated by a At 8 pm.
number of excellent lantern slides and
blackhoard sketches.

Hon, Secretary : Mr. Jolm J. Cowley, Wis o
4, St. Paul’s Street, Belast. :

Meeting., At

Tottcnham

New Appointments in North Middlesex g
Club. 3 g.m,

FORTHCOMING EVENTS.
APRIL 14th.

Institution of Elecirical Engincers,
At 6 pone,
At the Institution,
Savoy Place, W.C.2
Rugby Radio Telegraphy Siation, by
Mr, K. . Skaughiessy, O.B.E.
Radio Socicty of Great Dritain,
6 pm. At the [.EE.
Barnstey and District Wireless Associotion,
At 22,
Demonstration on Wave Meter.
Wireless Society. At
.t 10, Bruce Grove.
Wireless Transmission of Pictures, by
Haynes, Asst
: “The Wircless World.”
B Edinburgh and District Radio Soricly At
o000 : 117, George Street.
Mullard Valve” (communicated).
Haekney and District Rudio Society. At
Demongtration on Club’s set.

Bournemouth Wireless Conference.

Excellent progress is being mude by the
Bournemouth Radio bocnet_v in arrange-
ments for a conference of wireless enthu-
siasts, to be hcld at Bournemouth on
Monday, April 26th,

Not only is the Mayor of Bournemouth
tuking an active part, but Sir Hemry
Page Croft, Bart., M.P., C.ALG.. also
hopes to attend. Several interesting lec-
tures have heen arranged, the speakers

Wire.
(Light refresh-

Lectue: " The
Informal

Muarket Street.

8 p.m.

Demonstratin of being Sir Dan Godfrey and Prof. A, M.
Editor of Low. .
Particulars of the conference, and of

arrangements made for the conv enience of
visitors, may be obtained from the Hon.
Secretary, Mr. H. J. Bliss, 140, Old

Lecture: " The

) ) Christchurch Road, Bournemouth,
At the anlmml g{%x}eriﬂ 111(e<]st|l:1g]o{1tlle THURSDAY, APRIL 15th, 0000
North Middlesex Wireless Club, held on & 0 00
& o ", : Yol 3 & Hendon Radio Socict 4G "
March 17th, Mr. F. 'I. Chapple was A & pm. At the Club House, b A'[‘|Jun;1[{ 1Sa.lt'el. . i s
oal g : : field Way.  Lecture: ** Frequency in 16 Inlanc venu adio  Socie
olected president, other appointments Foroategting ST e y", evenue adio  Society

Relation  to
heing as follow :—Hon. treasurer, Mr. 7.

A. Crouch; hon. secretary, Mr. H. A.
Green; installation officer, Mr. W. Gart-
land ‘and librarian, Mr. F. C. March.

The treasurer’s lepmt showed a favour.
able balance, and the balance sheet was
nnanimously adopted, while the scere-
. tary’s comprehensive ~report of the
society’s activities during the year was
also received with satisfaction.

A 26

Street,

Science, St.
“ Selccticity,”

H, Whitehouse (of the B.B.C.).
Southpart Radio Society,
¢ Temperance
Lecture:
casting,” by Mr, Bird, of 2ZY,

FRIDAY, APRIL 16th,

Sheffield and District Wireless Socicty., At

7.30 pom, At the Dept. of
Grorge's Squnare,
by Mr.

scored a record attendance ou March 19th,
when Mr W. J. Ricketts, of Messrs.
Alfred Graham and Co., gave an illus-
trated lecture on the manufacture and
operation of loud-speakers. The society’s
annual general meetiug is to be held on
Friday, April 16th, and will be followed
by a “Junk Sale.’”’

Hon. Secretary: Mr. W. J. Taring,
C2. York House, Kingsway, W.C.2,

At 7.30 pon. In
Institute, London
“ (eneral  Broad-

Applied
Lecture:
Itayner,
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T is farrly obvious that the most important considera
tions in the design of a portable recciver are light
weight and compactness; a heavy and bulky outfit

is likely to be of very limited utility, and to become,
after a while, anything but a source of entertainment to
its owner.  These stipulations would secmn ot once to
preclude any attempt to obtain  loud-speaker reprodue-
tion, as the quality and volume which most of us cxpect
cannnt be achieved without the use of considerable hizh-
tension voltages, with consequent increase in weight.

A possible exception to the above is the receiver
tended  primarily for use in a car, or at least to
carriedd in one. In this case

n-
he

AN K4
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Receiver, Batteries, Frame Aerial

and Telephones in a

Suitcase.
Bv H. E. SMITH.

seribe a set of this type  which seems to have the largest
lield of usefulness from thie point of view of the average
user.

1f the full benefit of poxt.\blllty 15 to be obtained,
it seems essential that the receiver should be really self-
contained, and that the gain in cfficiency resulting from
the use of a large collapsible frame aerial is more than
counterbalanced by difficulties in the carrying and setting-
up of this accessory. It is realised, however, that long-
range reception with an open acrial (improvised or other-
wise) will occasionally be required, and arrangements
have aceordingly been made for this attachment.

As portables are not in
+H.T.

ever, who feel the necd for

licity brought about by the

the reduction of weight is \E' common use at the present
not of prime Importance, | ] time, and are therefore apt
andd in some  circumstiances E é to cxcite a good deal of
it will be desirable to take ! curiosity, a ccrtain amount
wlvantage of the car battery | v of ¢ camouflage ”’ is of ad-
as o source of filament | =G, vantage if onc is desirous
current. ] of avoiding the sometimes
The majority of us, how- l ’ vather  embarrassing  pub-
i RCH
_

a portable set at all will re-
quire a light and entirely
self - contained  instrument

LD?%ZZTQ‘

possession of an instrument
whose {unction is obvious at
a glance,

giving reception of at least

one  broadcast programme GB

i -_
ke

with the minimum of troublc

o A simple two-valve cir-
WA LT cuit, with one H.I". stage
© and regenerative detector, 1is

hoth as regards operation lgg.oliﬁ;l;he crl(;'cultcdla ram of tse r(e‘cel\l'er. ’gl,%Fzmooos mfd.: used. As the amount of
o . 8 =0 mifd.; (=0 mfd.; C;=1 m 1t R=2 megohms; . 9 .

and transport. In this NGl heutrodyne condenser; R.C.=—reaction condenser, 0-00004 damping xmposgd' by the

article it is proposed to de- mfd. frame is negligible, the

A 27
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Self-contained Two-valve Portable Set.—

adoption of the ‘‘ neutrodyne ’’ system of stabilising the
high-frequency amplifying valve is regarded as essen-
tial if the necessary degree of sensitivity is to be
obtained. Reaction is obtained by feeding back a pro-
portion of the oscillatory anode current of the detector
valve through a coil tightly coupled to its grid induct-
ance; the actual degree of reaction is controlled by the
setting of the small reaction condenser marked R.C. in
Fig. 1, which shows the complete circuit diagram of the

Wireless
World

APRIL 14th, 1926.

the components, and of a size suitable for fitting into
a standard suitcase. ‘The dimensions given can only be
considered as a rough guide, and will, of course, Jepend
on the inside measurements of the case actually used.
That illustrated has internal dimensions of approximately
183in. x 11lin. x sin. deep, and may be considered as
being of the minimum size permissible if the general lay-
out as described is to be adopted. The panel and hori-
zontal dividing partition carry all the components per-
taining to the recciver itself, while the three compart-

iil 18Y, -

~

T ==
L |

WA

B

%

Ny

. A

2%

] e
Il—‘a ra 4 ’1"‘_’2/8
& Fig. 2.—Drilling details of the panel.
receiver. It will be noticed that a single dry cell is

inserted in the grid circuit of the H.I. valve in such
a way as to impose a negative bias; this is added in
order to effect an economy in anode current, as, from con-
sideration of weight to be carried, the smallest commer-
cially available high-tension cells are used. It may be
omitted if desired, particularly if a low value of H.T.
voltage is applied.

Reducing Capacity Effects.

Two high-frequency chokes are inserted in the anode
circuit of the detector valve ; the first

I = | |
I B B

A, 5/16in. dia.; B, 3/16in. dia.; G, 1/8in. dia., countersunk.

ments at the bottom are for the accommodation of the
I..7T. accumulator, phones, and H.T'. battery. The actual
sizes of these compartments will, again, depend on the
particular types of batterics chosen. Tt will Le seen
that the dividing pieces on each side of the phone com-
partment are carricd up sufficiently high to bear against
the lid of the case when this is closed, in order to prevent
risk of short-circuiting by the metal headbands, etc.

Construction of the Framework.

The horizontal piece which forms the basehoard of
the receiver proper is carried at each

(H.F.C.1) serves the usual purpose B v E FG o0 between two wooden fillets, in
of deflecting H.F. currents through order that it may be removed, to-
the reaction coil and condenser, gether with the panel, when wiring
while the second, in conjunction with T ARy up. Al the wood used is din.

the by-pass condenser C.4, prevents =
high-frequency currents from reach-
ing the telephones. This very effec-
tively reduces the bad effects of hand
capacity, which are particularly apt
to give trouble with an ‘“ unearthed ”’
set when the operator’s body is con-
nected (through incidental capacities

=] mahogany, which may be obtained
ready planed, thus considerably re-
ducing the amount of work neces-
sary. Brass screws are used
throughout, and the woodwork is
given a coat of stain followed by
shellac varnish.

= The H.F. transformer is the only
- home-made component used, and its

in the headphones) to the anade cir-
cuit of the dctector valve. The grid
return lead for this valve is joined

construction is illustrated in Fig. 3
and in the photograph reproduced on

to the positive side of the L.T. bat-
tery in order to impress a suitable

page 565. It is similar in construc-
tion to others described recently in

bias for rectification.
In Fig. 6 is shown the construc-
tion of a wooden frame carrying all
a 28

former.
in

The letterin

Fig. 3.—Sectional diagram of the H.F. trans-

g corresponds to that
Fig. 5.

this journal. The secondary, con-
sisting of 65 turns of No. 24 D.S.C.
wire, is wound on an ebonite tube 3in.
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Self-contained Two-valve

Portable Set.—
long and 2}in. in diameter.
Over the lower end of this
winding are the primary and
neutralising windings, each
with 15 turns of No. 30
D .S.C. wire, separated by
12 equally spaced wooden
sticks lin. square in cross
section and one inch long.
The reaction winding, with
40 turns of No. 40 D.S.C.
wire, is separated from the
grid end of the secondary by
4in.  All these windings are
in the same direction.

Two light brass angle
brackets are fitted for attach-
ment to the panel, and seven
No. 6 B.A. screws, with sol-
dering tags, are inserted in
holes drilled din. from the
upper cdge, and spaced
equally around its circumference. The correct connec-
tions to these points will be clear from a consideration
of Fig. 3 in conjunction with the practical wiring plan
(Iig. 5), the same lettering having been adopted in both
cases.  Stiff wire briflging pieces are fitted for carrving
the three connections from the combined primary and
neutralising coil, the remainder being passed through
small holes into the inside of the tube and thence to the
inner ends of the terminal screws.

Assembling th> Components.

The general idea of the layout of the main panel,
the drilling diagram for which is shown in Fig. 2,
should be followed, even if the use of a panel of some-

Front view of the receiver removed from the containing case.

view from the rear, showing dis-

pesition of components.

what different shape is made necessary by the dimensions
of the containing case.

‘The clips supporting the bias cell and the H.T.
chokes are of the type obtainable from most dealers for
a few pence, and are intended for the assembly of crystal
detectors. If not available, they may be easily cut out
of thin sheet rass. Those for the dry cell are mounted
in the wooden framework by means of countersunk metal
screws passing through the side.

A small ebonite terminal block, measuring gin. x §in. x
lin., and carrying three double soldering tags, should
be prepared. This, together with the two valve holders,
are the only components mounted on the baseboard ; their
relative positions are indicated
in I'ig. 4. The use of shock-
I, absorbing sockets is strongly
? recommended, as otherwise it

might be necessary to remove

the valves when the set is
likely to be subjected to any
. rough treatment.
Wiring.

The wiring is carried out
entirely  with ¢ Glazite ”’
wire, No. 18 S.W.G., the in-
sulated covering of which
will minimise risk of short-
circuiting if a lead should be-
come displaced through the
effects of a violent shock.
Flexible leads arc taken
through the baseboard for
connection to the H.T. and
L. T. batteries ; the same kind
of wire is used for joining up
the lias cell, in order that
these leads may be easily re-
moved if it is desired at any

A 20
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Fig. 4.—Layout of the baseboard.

time to withdraw the set from the wooden frame. A
complete practical wiring plan is given in Fig. 5. This
should be compared with the sectional diagram in Fig. 3.

Choice " of Valves.

Choice of valves is somewhat limited as far as the
actual set described is concerned, provision having been
made for only a single-cell accumulator, which is of the
unspillable ‘“ Exide ”” type M.P.z. Tt is essential that
the first valve is of low impedance, so it is possible to
use either the new Mullard P.M.z in both positions, or
a Cosmos S.P.18 Red Spot, as H.F. amplifier, and a
‘“ Green Spot”’ valve of the same make as detector. If
two cells are used, P.M.4 valves would be suitable, while
if separate rheostats are fitted, the range of choice can
be extended considerably, and o.06 amp. dull-emitters
used in the detector socket with any 4-volt power valve.
A high-tension pressure of 50 volts is recommended, but

this may be reduced without very greatly impairing the
sensitivity of the receiver.

The construction of the frame aerial will be fairly
evident from a consideration of the photograph appearing
at the head of this article. It is wound with sixteen
turns of No. 23 D.C.C. wire on a sheet of Presspahn
measuring  Iyin. x 71}in., approximately 4yin. thick.
IZight holes are drilled in each corner, spacad by %in.
on a line at an angle of 45 degrees, with the edge. ‘Two
turns are threaded through cach hole, and, in winding,
it will be found easier if comparatively short lengths of
wire are used, the new length being soldered on when
the winding of the first has heen completed. The ends
of the frame are joined to flexible leads for connection
to the terminals mounted on the left-hand side of th
panel. A small terminal, mounted on the Presspahn sheet
1s connected to the third turn, counting from the inne
end of the frame (that joined to negative L.T. througt

@E HFo [1h
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Fig. 5.—The practical wiring plan.
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Self-contained Two-valve Portable Set.—
the bias lLattery). 'This terminal is for conncction to an
open aerial.  When the set is uscd in this manner, the
carth lead should be juined to the left-hand terminal
nearest the front of the case, the actual circuit being
shown in dotted lines in Fig. 1.

Neutralising.

To Lalance the receiver, it is advisable
to temporarily disconneet the reaction con-
denser and to short-circuit the choke markedd
H.I".C.1. A signal should now be tuned
in, with the neutralising condenser (N.C.)
set al zero. Oscillation will normally he
produced as the two tuned circuits come
mnto resonance ; the condenser shoulil now
be rotated until this ceases, and after a
trial of several settings, one will be found
which gives complete stability  over  the
whole tuning range.  1f difficulty Lie experi-
cnced in balancing, it will be as well to try
the cffect of reversing the frame by turning
it over, as there is naturally a certain
amount of interaction hetween it and the

‘The H.F. trans-
former

H.F. transformer, m spite of the fiet that the disposition
of the parts in the case is such as gives the maximum
possible separation.

LIST OF PARTS.

Variable condensers, 0:000:5 mfd. (Bowyer-Lowe).
Variable condensers, 000004 mfd. (Igranic Micro).
H.F. chokes (Cosmos}).

Filament rheostal (Igranic Pacent).

Fixed condenser, 0001 mfd. (Dubilier).

Fixed condenser, (10003 mfd. (Dubilier).

Fixed condenser, | mfd. (I.C.C.).

b i g DD

Approximate cost, including casc, Lut excluding valves and batteries - -

Wireless
World
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When the operation of balancing is completed, the
reaction condenser may be re-connected, and its use will
be found extremely useful in bringing up the strength of
a weak signal.  When maximum response is desired, it is
possible to still further increase sensitivity by moving

Fig. 6.—The wooden framework. The lower compartments are
for the accommodation of accumulator, phones, and 11.T. battery.

the neutrodyne condenser slightly anway from the position
giving a perfect balance.

The receiver, as described, has a wavelength range of
from 250-550 metres, and under moderately favourable
conditions should give comfortable “phone signals from a
main broadeasting station up to a distance of forty miles
when operating on the frame alone.  Naturally, a very
great inerease in range will result from the connection of
even a maderately efficient acrial-earth system.

It should not he forgotten that even a small frame
acrial, such as that deseribed. is distinetly divectional,
although this effect is most marked about the position
giving minimum  signals.

Adding an Amplifier.

Should it be desired, at times. to operate a  loud-
speaker, it may be uscful to know that a simple single-
valve transformer-coupled 1.1, magnifier may be con-
structed for fitting into the compartment normally oceu-
pied by the HUT. battery.  This unit should be pro-
vided with two T..T. leads for connection to the conunon
accumulator, and a positive H.T. lead, as a higher anode
voltage will be necessary for the extra valve. The
phone terminals of the receiver are connected to the input
of the amplifier. which, needless to say, should include
a grid bias battery.

Valve holders (Benjamin).
Ebonite panel, 1§in. » tilin. °
Ebonite tube, 3in. X 2}in. dia.
Grid cell (Burndept).

Grid leak (Dubilier).

Suilcase (Gamage).

Wood, presspahn, wire, terminals, screws, elec.

£5 158. od.

Yin.
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A Review of the Latest Products of the

“BICO” VALVE SWITCH.

A new multi-contact switch of novel
and intricate design has recently been
placed on the market by 'The Burner

THE

Insulator Co., of Woolwich, London,
S.E.18.
The specimen submitted was a four-

position switch intended for introducing
in the circnit stage by stawe the L.F.
amplifiers of o multi-valve  recciver.

New multi-contact switch for controlling
the stages of a valve receiver-amplifier.

Attached to a small platform which is
raised from the main panel are three
spring contacts making contact with a
Irass segment which is attached to a
small cbonite disc on the switch spindle,
This part of the switch is intended for
controlling the filament cireuits.  Other
sets of contacts are arranged on the buse,
and are brought into operation by a
guide piece which is attached to the
spindle, and also a emntact which s
attached to the revolving disc.

The switch is complicated in its con-
struction, yet the high class workman-
ship, which more resembles the standard
of a firm of watch makers than a wire
less  manufacturer, ensures reliable
working.,  The spring plates are of
German  silver, finished  bright and
tipped with silver where necessury to
cusure good contact.

The panel area occupied is about
2%in. x24in., and the depth behind the
panel is a little more than lin.

The experimenter will find many appli-
cations for this useful compounent for
controlling circuits carrying either aundio-
or radio-frequency currents.

cooo
GEE HAW DIAL
Instrument dials incorporating some

form of reduction gearmg are produced
in great variety.
The earlier types usually embodied a
A 32

train of pinions, but fxequontly possussed
the sevious defect that backlash was pre.
sent between the operating knob and the
instrnment spindle. Backlash is usually
avercome by employing friction gears in
slace of toothed wheels, but in the Cier
{aw dial, obtainable friom  Rotherme!
Radic Corporation of Grewt Britain, Lid.,
24.26, Maddox Suwreet, Regenr Street,
London, W.1, an entirely new principle
is adnpted

Under tire dial is to be found a pair of
serrated dises A and 13, one having 99
grooves and the other 106. The fine con.
wol knob D carries an arm  which in
cotating presses the serrations of the

“upper disc into mesh with the under one.

Were the twe discs to possess exactly
the same number of serrations no rotation
would be produced, ut as they do not
exactly comcide a slight movement is
obtained when the two dises are pressed
into contact. Thus the under dial will
votate hy a distance of one bundredth
part of a revolution for every complete
turn of the fine eantrol knob

Reduction gearing in the Gee Haw dial

is obtained by forcing into mesh two

serrated discs, one carrying 99 and the

other 100 notches, producing a reduction
gearing of 100:1

This system is entively free from back-
lash, and as a slightly imperfect fit is
obtained between the two serrated discs.
owing to slight difference in size of the
grooves it will be appavent that the two
plites arve held firmly together. The
dial is probably one of the most ingenions
svstems of reduction gearing vet devised.

000CO

THE PARAGON CONDENSER.

A useful series of small fixed con-
densers is iucluded among the speciali-
ties of The Paragon Rubber Manuofac-
turing Co., Ltd., of 75a, Camden Rd.,
London, N.W.1. Mica is employed as
the dielectric matevial, and the form of
construction adopted produces a  con-
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denser which will retain its correct capa
city value indefinitely.

The condenser proper is completely
sealed in a moulded case, the insulazing
material being actnally formed around
the condenser, and the connecting screws

The plates of the Paragon fixed condensers
are totally enclosed under pressure in a

moulded insulating case. The capacity
value is unaffccted by external conditions.

held in position and prevented {from
rotating by being bedded in  the
moulding,

The King Filament Rheostat.

With reference to the description of the
King Filament Rheostat on p. 299 of cur
issue of February 24th, we regret that a
mistake oceurred’ which has been brought
to our attention by the importers, ¢ aston
1. Marbaix, Ltd.

The King Rheostat cmploys one hole
fixing, and the statement that this form
of attachment had been abandoned was
theretfore erroneous.

0000

A Sign of Prosperity.

L. J. Hydelmann and Co., who are the
sule agents in this country for the well-
known  N. and K. loud-speakers and
headphones, and also for the * Baltic ™’
Low-Loss Coils, report that expansion of
husiness has necessitated a removal to
larger premises.

The ecompany’s  new
(‘hapel  Strcet, Fore
F.C

is 12,
London,

address
Ntreet,

0000

New Showrooms.

Thie Midland Radioteleplione Manufac-
tuvers, Ltd., of Stourbridge, have opened
London showrooms under the title of
* Mellowtone,” at Triumph House, 189
and 191, Regent Street, W.
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SAVOY HILL TOPICALITIES.

Transatlantic Relays.

It must not be assumed that becanse
dance music from Schenectady (WGY)
was relayed to all B.B.C. stations from
Keston last weelk with fair suceess, a
similar transatlantic transmission will he
a regular feuture of the Tuesday cvening
programmes in future. The B.B.C.'s
arrangement is that Keston will endeavour
to receive the music broadcast by WGY
on Tuesdays for experimental purposes.
If the quality is sufliciently good. this
dance music may occasionally he relayed
to B.B.C. slations; but in any case it
will not figure as an item in the pro-
grammes, at any rate until the quality of
reception is greatly improved wnd there is
less uncertainty wbout reception. In the
meantime a specially designed super-het.
set, with eight valves, is being used for
these experiments at Keston, and im-
provements in the apparatus will be made
from time to time.

Ovoo
An Experiment that Failed.

By the way, these transatlantic experi-
ments are not always arranged at  the
most conveuient times for those who are
expected to take part in them. For
instance, on Saturday in Faster weck an
intimation was received from a prominent
American film concern that a cinema star
would hroadcast on Faster Sunday on
short waves for the benefit of British
amateur experimenters, who were invited
to ask any questions they liked by wire-
less, and the lady would reply. Owing
to the short notice, it was impossible to
wet in touch with many amateur experi-
menters, and, in addition, a number of
the more prominent amateurs were on
holiday,  This radio interview could have
heen made to yield some interesting Tress
material.

00CO
Alteration of Wavelengths.

The wmain fact that emerged from the
account broadeast by the Chief Engineer
to the B.B.C. of what happened at Geneva
in  March is that listeners veceived
renewed assurance that no revolutionary
change is to be made in broadcast wave-
lengths so as to render existing apparva-
tus obsolescent. 1f any British stations
come down to 250 metres, little, if any,
inconvenience should be experienced hy
listeners, as most receiving sets can be
tuned down to that wavelength or even

3y OUR SPECIAL CORRESPONDENT.

tined up to 550 metres if occasion de-
mands,  Any expansion of the waveband
below 200 motres is improbable. 1 ex-
pect, however, to find some relay stations
working on duplicate wavelengths in the
coming summer, and changes, generally
speaking of no considerable wugnitude,
being made in the wavelengths of some
main stations,  Oue has heard a wild
rumour that Britain is to lose a station
under the Geneva selieme. It is untrue.
0000

A Broadecast from Bridgwater.
Bridgwater claims to be the olldest
borough in Great Britain, and to com-
memorate the granting of its charter in
the year 1200 A.n. o special ceremony is
heing arranged for June 26th., This will
consist of songs and other music and an
account by the Mayor of how the charter

was  obtained. The ceremony  will be
broddeast from 5XX,
0000
Making Talks Interesting.
The FEduecation Department of the

B.B.C.. while it must always remain a
target for criticism, inasinuch as it has
to perform the least popular of broad-

casting functions, has at any rate suc-

ceeded in securing as much  varviety as

possible in the new series of talks begin-

ning on Monday next (April 19th).
vuuvoo

A New Schedule.
® 010 Trades and New Knowledge ™ is
the title chosen by Siv William Bragg.
F.R.8, for a series to be given on every
alternate \Wednesday, beginning on April
28th. These talks will he on the lines
of those given by Sir William before the
Royal Tustitution last year.

00”20
Superstitions.

Queer beliefs of the ancient Egyptiuns
respecting death, buvial, and the after-
life will forin the subject of a series of
hroadeasts by Professor T, E. DPeet,
entitled ** Ancient Egypt and the Burial
of Kings.,” beginning on April 22nd,
Another feature which merits attention
will he a weekly Spanish talk to be re-
layed from Manchester through the
Daventry station on Wednesdays, start-
ing this evening (April 14th).  Theso
talks  will he given by DMr. W. F.
Bletcher.

RECORDING BROADCAST PROGRAMMES. An interesting adjunct to a broadcast
recelver has been patented In America by Mr, Francis R. Hoyt, who Is seen on the

left in the photograph

As will be seen, the device Intorporates a gramophone

recording mechanism.

A 33
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Pep and Pepper.

Talks on music, animals, motoring,
agriculture, flying, and health will also
be included in the series; but the popular
and topical talle will receive its due share
of the programme-time, and care will be
taken to avoid impairing the enjoyment
of an entertainment programme by the
intrusion of wunsunitable matter in the
shape of educational or propagandist
talks. We listeners must, however, re-
member that the transmission of serious
talks is in fulfilment of a public duty and
broadcasting cannot depend upon a con-
stant supply of thrills and stunts, either to
create or pander to an appetite for sensa-
tion. As an official of the B.B.C. told
me: “ Waning appetites may be stimu-
lated by occasional applications of hot
pepper; publicity is readily obtainable for
stunts; but it might be appropriate to
quote the words of the repentant Bab-
bitt : ‘I sometimes wonder whether we
hoosters do not throw too many fits about
pep.’

0000

St. George’s (and Shakespeare’s) Day.

On  St. George's Day, April 23vd.
which synchronises with Shakespeare’s
birthday anniversary, luncheon speecles.
in honour of the latter event, will
be broadcast from the Town Hall
Stratford-on-Avon, under the auspices of
the Shakespeare Club. The toast of
““The Immortal Memory of Shakespeare
will be proposed by the Hon. James Beck,
late Solicitor-General to the United
States of America, and the toast of “ The
Drama’ will be proposed by Murs.
Kendal, supported by Mr. llenvy Ainley
and Mr. W. Bridges Adams.

0000

A Programme by the Staff.

The B.B.C. is always on the lock-out
for new talent, but only those engaged
in the scarch can know how difficult is
the quest for suitahle broadeasting quali-
ties.  No doubt much of the potential
talent is rather at a loss to know pre-
cisely what kind of technical ability is
necessary to success before the micro-
phone; for all such persous the bhest
practical lesson would be a demonstration
by those whose work it is to engage wire-
less artists.  Members of the B.B.C.
staff have, for instance, shown on one or
two occasions that they possess excellent
voices, and I understand that a proposal
that a special staft night should be given
at intervals has been viewed with favour.
This would be not only a novelty, but, as
I have suggested, a guide to those with
broadcasting  ambitions. [What  an
opportunity for the programme crities.—
Ebp.]

0000

Aerial Congestion and Signal Strength.
A number of people ave experiencing
difficulty in congested districts owing to
the erection of aerials very close to each
other. One finds in the large towns row
upon row of houses, each with its “I”’
type aerial, and all only a few feet apart.
The result is that when one listener tunes
in his set and settles down to listen to the

A 34
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FUTURE FEATURES.
Sunday, April 18th.

Loxpon.—3.30 p.m., Handel Pro-
gramnie. 9.15 pm., Casanc
Octet.

BirauncHay.—3.20 p.m., Sterndale
Bennett Programme.
BavryeMouTH.—3.20 p.m., Byrd-
Purcell- Arne Programme.
MancnesTER.—3.30 p.m.. The Band
of 11.M. Royal Air Force.
Monday, April 19th.
Loxpox.—7.25 p.m., Series : Men
delssohn  (Selected Pianoforte
Works) interpreted by Maurice
Cule. 8 p.m., Chamber Music
and  Poetry : The Kutcher

String Quartet.

Daventry.—8.25 p.m., Coucert ve-
layed trom Hilversum, Holland.

ARERDEEN.—8.38 p.m., ¢ The Glass
Panel "—A Play in One Act by
Arthur Black.

NewceastLe.—10.20 pom., A Mystery
Halt-Hour.

Tuesday, April 20th.

Loxpox.—8 p.m., Cowboy Songs
and Stories.
BiLrast.—8 p.m., Mozart  Pro-

gramme.

CsyrpIFF.—8 p.m., A Dvorak Re-
cital : Preliminary Note on
Dvorak by Paal Corder. The
Music of Paul Corder.

Wednesday, April 21Ist.

Loxpox.—8 p.m.. Another Hour
with Offenbach : Excerpts from
“ Barbe-Bleue * (* Bluebeard ™).

Grascow.—8 p.m., Popular Con-
cert.

MixenpstEr.—8  p.m.,  Chamber
Musie.

Thursday, April 22nd.

Loxpoy.—8 p.n., © Semele ™ (first
part)—A  Secular Oratorio by
Handel. Relayved from Bishops-
gate Institute. 9 pan., An
Hour of Humour: Arvanged
and Introduced by Willie
Reuse (“ Wirceless Willie 7).

Biraminauay. — 8  pm.,  Grand
Opera.

Miyxenester.—8 p.m., Pat Ryan’s
Orchestra relayed from the City
Hall.

Friday, April 23rd.

Loxnox.—8 p.n., St. Georee’s Day,
1926.  Special Programme in
Commemoration  of  Shake-
speare and St. Georyge.

Bovrxevorts. — 8 pm., St
Gteorge’s Day Programme.

BeLrast.—8 p.n.,  St. George's
Day Programme : Band of the
1st Battn. Dwham Light In-
fantry.

Saturday, April 24th.

Loxpox.—8 p.m., Regimental Re-
miniscences :  Arranged by
Amyas Young.

ABERDEEN.—8.20 p.m., The Buhbles
Concert Party.

APRIL 14th, 1920.

programme, he is often seriously dis-
turbed by marked changes in the
strength of reception, caused by his

neighbours adjusting their sets. In rost

cases this is due to the fact that the

aerials ave electro-magnetically coupled;

they may be likened to a number of

closed circuits all coupled together.
0000

Fan-shaped Aerials.

When energy is introduced into all
these circuits as a whole, the distribution
of current, or signal strength, in any one
circuit will be governed to some extent
by the tuning and damping of the other
circuits.  The trouble is quite distinct
from that of interference hy oscillation,
and is likely to be the causc of as much
annoyance as oscillation unless remedial
measures are adopted. The remedy is to
erect one’s acrial so that the greater nart
of its length is at rvight angles to the
neighbouring aerials. A “7T,” or fan-
shaped, aerial will often solve the diffi-
culty. The chief point to bear in mind
is to have as little length of wire
parallel to the neighbouring aerials as
possible.

cooo

H.R H. Prince of Wales to Broadcast.
The Prince of Wales’s address at the
Boys” Brigade demonstration in the
Albert Hall on May 11th will be broad-
cast at 9 p.m., and will last for ten
minutes.
00cCO

Protection from Lightning. _

So much needless alarm would not be
occasioned by the newspaper references to
lightning as a cansation of damage to
receiving sets if listeners would only re-
member that the risk of damage is
infinitely small if the aerial is proparly
earthed. In various issues of The Wire-
less World instructions from time to time
have bLeen given as to the precautions
that should be taken; but I am asked by
the officials at Savoy Hill to repeat heve
two little similes, viz. : The aevial is just
a length of wire suspended between in-
sulators. Similar wires, but a good deal
longer and higher, are used for telephone
and telegraph wires throughout the
country, and yet one never hears of these
wires being struck by lightning, beciuse
the proper safeguards are adopted.
Again, the builders of a high chimney or
church steeple never neglect to attach a
lightning conductor. A lightuing
arrester, such as any wireless dealer sells,
is just as necessary for a receiving set.

0000

Bluebeard.

The potted version of Offenbach’s
famous burlesque ‘‘ Bluebeard,” which is
to be included in the London programme
on April 21st, is to all intents and pur-
poses a new item for radio listeners, and
one piece has not been produced for some
fort years, except in Glasgow three
years ago, when Mr, Frank Mullins, who
is appearing on April 21st, took the lead-
ing part in a performance produced by
Mr. R. E. Jefirey, now dramatic pro-
ducer to the B.B.C.
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By A. G. WOOD.

OW that the summer is in sight, many of us will
be making plans for our summer holidays, daily
outings, and many of the outdoor attractions which

make themsclves felt in the fine weather.  With the
advent of the dull-emitter valve, the scope of a portable
wireless set has been greatly increased, and it is the inten-
tion of the writer to give a few hints on this subject as
well as a short deseription of a portable sct operated on
the Norfolk Broads last summer.

Results with a Straight Circuit.

The writer, together with two friends, spent a fortnight
last summer on the Norfolk Broads and decided that
wireless should accompany them. Consequently, a special
set was built into a suit case and installed on board the
vacht.  The set consisted of a rectifier and two note
magnifiers (I'ig. 1), the first two valves being 2-volt dull-
cmitters and the last stage a Marconi D.E.3. Al waves
up to 6oo metres and down to jo metres were available,
but it was found that in actual practice the shorter waves
were not used very much.  As regavds the broadeast band,
here we were met with disappointment.  T.ondon could

\ |
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Some Holiday Experiences on the Norfolk Broads.
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The portable set is
nol solely a source
of ammusement and
entertainment.
This yacht, carry-
ing a wireless
receiver of home
consfruction, was
instrumental in
delivering a distress
call to a holiday-
maker on the
Norfolk Broads.

nected up  the loud-speaker, and signals of excellent
quality could be heard at a distance of 200 yards over
water.  The aerial then used—-we were sailing at the time
near Yarmouth—was a single wire from the top of the
mast down to the end of the boom. The lead-in wire was
taken from the top of the mast, down the side, and into a
porthole with the carth wire attached to the metal keel.
ax indicated in Fig. 2.

Tt wus therefore possible to keep in touch with the
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—————+ world whether sailing or anchored. TIn this
= connection it is intcresting to relate an inci-
=  dent which occurred at Acle one evening.
T It was pouring with rain and we were sitting

ke | round the lamp, playing cards, with the
tmfd] L loud-speaker on. Suddenly the announcer
= _ stated that he had an S O S to give, and
7 this is what it was: “* Will anyone know-
ing the whereabouts of Mr. on the

yvacht —— last heard of at Acle on the

Norfolk Broads, please come quickly to his

brother at Hospital, who is lying

X dangerously 1ll.””  We looked at one
=+ another, and without a word dropped our
—-;:_ cards and rushed on deck. We knew the
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Fig 1,—The original circuit used for the receptlon of 5XX.

just e heard, as well as several other stations, but ship
traffic, atmospherics, and the actual stiength of the signals
prevented loud-speaker reproduction.  ‘This was with an
acrial from the top of the zoft. mast to a tree on the
shore.

By chance o radio dealer in Yarmouth, who was ques-
tioned, mentioned that Chelmsford-—now Daventry—was
by far the hest station to rceceive.  Accordingly we in-
vested in some spare wire and wound up a Chetmsford
coil on an old jam-pot I Immediately upon switching on
with headphones on. a station could he heard with that
sort of sound which all amateurs know to he ¢ good
strength 7 even hefore tuning in. At this point it was
found that the aerial was not attached! Upon switching
in the acrial, the operator was nearly deafened by the
terrific signals from 3XX. Overjoyed, he rapidly con-

vacht well, having raced with it carlier on
in the day, but we did not know where she
was lying. Accordingly we walked along
the river bank erying out the name of the yacht at inter-
vals until an answering voice hailed us.  The news was
imparted, and we managed to get the unfortunate fellow
a lift into Norwich, where he could catch the midnight
train to T.ondon.

Reflex Reception on 1,600 Metres.

Making use of the experience gained last vear, the
reader is advised to dispense with all waves but Daven-
try. The extra room taken up Ly other coils is thus
saved.  Use valves of the 0.06 amp. class, now that there
are several excellent types on the market : this means that
a much smaller accumulator may he used for the whole
time afloat.

Next, a reflex circuit is a practical proposition on the
1,600-metre wave, and will reallv give some good results.
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Reception Afloat.—

The writer therefore suggests a circuit \
similar to Fig. 3. This will be seen to
consist of a high-frequency valve reflexed,
crystal detector, followed by a note nagni-

fier and an optional second note magnifier.

The transformers should be bridged with
o.ooo5 mfd. Dblocking condensers where
shown, and, of course, it is possible to cali- /

APRIL ry4ith, 1926.

0-0005mfd

-+

100V

brate the inductance and capacity in the
anode circuit to 1,600 metres before start-

[

EARTH LEAD IN

Fig. 2,—Aerial and lead-in wires and earth connection to metal keel.

ing on the trip. One can thus either dispense entirely
with the tuning condenser or else set it and instal it in
some out of the way part of the set. If the aerial coil
is on the small side and the condenser larger—say, o.oor
mfd—the aerial tuning will alter very little with different
types of antennz, which are likely to be used from time
to time. Filament resistances are fitted so that the first
valve only is independently controlled. A small two-way
switch is installed which will cut out the last valve when
desired ; a filament switch for this valve is omitted for
the sake of space, as it is no trouble to remove the valve

LOUD-SPEAKEES OF YESTEKDAY
AND TO-DAY.

** Loud-speakers, their Constmctxon, Per-
formance, and Maintenance,”
C. M. R. Balbi, AM.LE.E., ACGI
with foreword by Prof. G wW. 0.

Wl

Fig. 3.—A three-valve reflex circuit suggested by the author.
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itself or even leave it Tunning, since it consumes so little
current. Grid tias is a necessity and may be adjusted
beforehand and set.

It will be seen that such a set can be constructed in a
very small suit case, complete with high-tension Dbatteries
—1o00 volts advised—and all that is needed is the addi-
tion of a small 2- or 4-volt accumulator, aerial and earth
and loud-speaker. Somc loud-speakers on the market to-
day are so designed that the owner makes his own horn
and simply purchase% the movement. Thus it is possible
to include one of these instruments in the equipment and
install it in a suitable position when necessary.

Rigid Wiring Necessary.

In conclusion, the writer cannot over-estimate the en-
joyment ol)t'lmul from such a set, either afloat or in the
country ; but let him give one \\ord of warning. Be carc-
ful, in making the set, to use the Dbest materlal; solder
all the joints carefully and well, use stiff wire for connec-
tions, and give the set a test under approximately the
sime conditions you expect to encounter. By so doing
onc minimises the risk of a breakdown in some remote
part of the country, far from soldering irons or repair
shops.

under three main heads: Electro-mag-
netic systems ; semi- couductor and friction
types; miscellaneous. It is in the latter
group that the widest field for research
is to be found. The author writes:
‘“From the miscellany of half-tried ex-
periments it is probable that the perfect

Howe, D.Sc., M.I.LE.E., pp. 96 with
57 illustrations and diagrams. Pub-
lished by Sir Isaac Pitman and Sons,
Ltd., London.

The raucous-voiced loud-speakers of the
early days of broadcasting, which bel-
lowed forth unmusical sounds in nasal
tones, undoubtedly deterred many intend-
ing listeners from purchasing receiving
sets, and it soon became apparent to
manufacturers and experimenters that one
of the most important problems to be
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tackled was the reproduction of sounds
in a manner that does not put too severe
a strain upon the imaginative faculties of
the listener or the well-known ability of
the human ear to disregard a certain
amouut of distortion,

In his interesting survey of the subject
Mr. C. M. R. Balbi first defines the essen-
tial features of a loud-speaker as intensity
of reproduction and accuracy. He then
proceeds to outline the great improve-
ments effected in recent years and to
describe the standard types, classified

loud-speaker of the future will be evolved;
anyhow, these models show promise while
the limitations of the more familiar types
are, alas! too well known.”

The concluding chapters deal, in a
simple manner, with testing, public ad-
dress systems, and general advice to
intending purchasers. A useful table of
notes gives a list of all the standard
nnl\es, with brief remarks on their con-
struction and suitability for rooms of
different sizes, and a short summary of
faults and their remedy,
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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 be accompanied by the writer’s name and address

INTERFERENCE ON SHORT WAVES.

Sir,—With reference to Mr. A. E. Livescy's complaint of
interference by commercial stations on the 20-40-metre bund, I
fear he does not reulisoe the importance of theso waves, and
the great compliment that has been paid to the amatecur in
allowing him the temporary use of this valuable band.  Such
stations as PCLL are showing us that efficient commercial ser-
vice i3 possible on these waves, and are no doubt carrying out
experimental work of great importance; and, personally, I find
it of great interest to receive spark transmissions from ships
at Hong Kong, remembering that their normal range on 600
metres is only a few huundred miles.

I may also point out that the wave band allotted by. the
ILA.R.U. for the Inter-Continental tests of amateur stations not
in Europe extends only from 43 to 35 metres. 1 have rarely
heard a commercial station in this band, while most of the
Italians are below 35 inetres, although there are some very
bad offenders.

The terms of my licence gives me to understand that the use
of 45 and 23 metres by British amateurs is only a temporary
concession, liable to withdrawal at any time, and T shall not
be surprised if eventually we amateurs are aguin forced to
descend to the comparatively unknown ‘“short waves.”

London, N.W.8, M. F. J. SAMUEL (6H%, .LA.R.U.).

Sir,—Mr. A. E. Livesey, who writes in your issue of March
24th, should also have joined the R.S.G.B. (T. and R.), and
then he would have known that BYZ and BYC on 35 metres are
not¢ commercial stations!

My grouse is with the “ham ** who sends CQ about 20 times,
with the merry lad who finishes off with K.K. and forgets his
call sign, with the key-tapper who calls a foreign ¢ hamn™ and
gives both call signs at least twelve times and the intermediary
once! Still, though only a short wave receptionist, I find lots
of fun in it.

Your correspondent, Mr. Meissner, regrets that his QSI, cards
do not always get QSL’d; well, neither do mine, and although
1 use a printed card, I have sent out 45 of these to countries
outside Great Britain that have not been QSL’d. Still, perhaps
they were not delivered, and even if they were, perhaps the
“hams "’ are not interested to know that I've heard their jolly
old signals.

W. H. TALBOT-SM1ITH, A R.R.L., RI.G.B., (I. and R))

Coventry.

EXPERIMENTERS AND THE PUBLIC.

Sir,—Without wishing to doubt the disclaimer of 6LB. 6LL,
572G, in your issue of March 3lst, I think it is possible that
they may, without knowing the faet, be upsetting a *‘ supcr-
het ”’ some 200 yards away by means of a sub-harmonic. Xere
I have several times read stations known to work emly oo
180410 m. on a superheterodyne setting at about 2LOs wave-
length.

May I in this connection repeat a story I cnee told tn
2L0’s microphone. A crystal user complained bitterly of
interference from a multi-valve set in the same block of flats,
Ile was advised to call on its owner in a conciliatory spirit,
He went, and his report on the result can be put thus: * lle
turned out to be a decent man. We tried many experiments
and ultimately traced the trouble to a fault in my own sel.
We are now great friends.”

I suggest the moral of this story to the above three trans-
mitters, Let one transinit in his normal way and the other
two make the 200-yard journey and ask permission to listeu
in on the latest American superheterodyne. Even if my theory
proves incorrect the superior knowledge of the two may help
the other man to work his ‘‘ superhet’” more profitably, and
1 hope that once again the report may issue :

“We arc all now great friends.”
Earl's Conrt, S.W.5, J. II. REEVES (6HQ).

Sir,—With reference to the letier from Mr. ¢, W. Railton,
and the further correspondence in your issue of March 3lst,
regarding amateur transmutters, Mr. Railton is apparently
unaware, when he pleads for further restrictions on the long-
suffering amateur, that it is only out of consideration to
B.C.L’s with unselective veccivers like lis own that the
amateur transmitter refrains from working his apparatus during
programmes from the British stations.

When asking for further restrictions, Mr. Railton and his
sympathisers should remember that the transmitter’s licence
allows him to trausmit at any time during the twenty-four
hours, and his indignation should be replaced by a feeling of
gratitude to those who, from a sense of courtesy, make the un-
written law which allows others with unselective receivers to
enjoy their programmes with the minimum amount of inter-
ference. E. C. CHIDWICK (50W).

Clapton, E.5. :

Sir,—\s a long-standing reader of your valued paper,
as well as heing a B.C.L, may I protest against
the attitude of certain correspondents with regard to
experiments of amateur transmitters. To me, as well as

to many of my friends, these amuteur transmissions have for a
long time been of the greatest interest. If such keen, genuine
well-qualified experimeunters (as I know personally many of
them to be) are hounded off the ether completely, what scope
is left for research except solely througl professional channels
(which I shudder to think of).

Many B.C.L.’s go so far as to report on {ransmissions in
such detail as to he of material aid to experimenters; are
these to be included in the category of the ‘“ suffering publie ”’?
After all, what is most desirable in our hobby is co-operation.
Then this prodigy of the sciences will make its well-merited
progress as the other sciences ave doing,

Therefore let the experimenter retain what litile freedom
he has left, and *‘ shake the ether ”’ in the interests of man
kind. A. D. NARRAWAY.

Barrington, nr. Shrewshusy,

Sir,—In my humble opinioa it should be merely a matter of
give and take, Both the B.C.L.’s and transmitters have their
duds. I know the old gramophone grind is terribly boring;
in most cases it is not good enough to listen to with interest,
and geunerally is of po experimental value. 1f an experimenter
is really testing auything new as regards music broadeast, I
should imagine he would use real music, not bottled stuff,
as there is a cervtain amount of distortion with the average
gramophione hefore one stavts. It was all right in the old days
before broadcasting, hut to-day it is like entering an old
penny -halfpenny evcle for the Tourist Trophy. Moreover, the
few that do this sort of thing throw a bad light on the vast
majority of amateur transmitters, who are so conscientious in
their work that they cause no interference, and consequently
the average B.C.L. never gets to hear anything about him.
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On the other hand, the B.C.L. could use a little more dis-
cretion before shouting too mmch about the poor amateur
transmitter. If they were to study the art of selectivity a
little more they would be able to listen to any jolly old station
they like without any interference from the amateur. I think
that the chief interference on the broadcast band is oscillation,
commercial Morse, and—broadcasting itself.

Before I close I shonld like, to make a litile appeal to
B.C.L.’s. Please don’t blame us ““hams’ for everything in
the way of interference. From my own unfortunate experience,
if there happens to be any dwring broadcasting, and a man
with a call sign lives round the corner, well, he gets it in
the mneck. When the Southern Railway commenced their
elevated electric service in this district, I was actually blamed
by some for the wonderful machine gun chatter caused when
a train passed by. I often get a message passed to me through
my sister or brother (but very ravely to myself direct) asking
me to stop oscillatiug on 2LO, etc., etc.—all this when my
Jiwoadcast set cannot oscillate and my transmitting experiments
are practically always of the lahoratory type.

My advice to all concerned is—B.C.L.’s learn a little more
abont radio, and transmitters reduce the gramophone stunts
and really experiment. S. W. BUTTERS (6VvTU).

West Croydon.

Sir,—In view of your editorial in the issue of March 3lst,
concerning amatenr transmitters, I beg to call your attention
to the case of one in the Loudon district.

Unfortunately I do not possess a wavemeter at present, but
on a fairly selective set with a tuned H.F. stage in which
an alteration of 5° of the A.T.C. will cut 2LO down to about
10 per cent. his signals are loudest at precisely 2LO’s tuning.
He broadcusts gramophone records on Sundays from 6 to 8
approximately—at least, that is the only time I have heard
him—and invites listeners to call at his address, which he gives.
This address is a wireless shop, outside which is an eunormous
loud-speaker, and, if one may judge by the noise, the owner
of the shop can never even have heard of grid bias.

Tncidentally, why are experimental transmitters always re-
ferred to as amatenrs? Drobably ninety per cent. of them are
engaged in some way or other in the perfecily honourable
trade of electrical engincering, of which wireless is surely a
branch, or clse receive money for writing articles on wireless
in tho semi-technical Press. Admittedly, the mujority of these
persons pay for their apparatus out of their own pockets, and
carry out their experiments in their spare time, but if they
«tumbled on some new discovery would they not patent it rather
than present it to the world?

In these days, when the trade of “ .amatenr ™ sportsman is
so much more paying than that of professional, let it be the
aim of all experimenters to engage in genuine research, and
let them combine to request the DPosi Office not to license
« amateur ’ transmitting stations for any other purpose. The
unfortunate broadecast listener wonld then have no grounds for
complaint, as all these *“ ether hogs ** would then he eliminated.

London, S.E.5. L. P. CLARKE.

Sir,—We have noted with interest the various letters on the
subject of * Experimenters and the Public,” aud should also
like to give an opinion. With regard to foreign stations.
these do not transmit for the benefit of “ the suffering public
in England. If it is desired to listen to these, however, why
not listen when the local station is on? But with their un-
selective receivers this may prove impossible to many B.C.L.’s,
although we do not think they have demanded this station
to close down. (We may mention here that certain B.C.L.’s
wanted ship transmissions to cease during broadeasting hours.
Evidently broadcasting is more important than lives at sea.)
Then again, B.C.L.’s are not bound to listen to amateurs
when broadeasting is mot in progress and ecriticiso their
transnmnssions.

The amateur has very little time in which to carry out his
experiments, unless he stops up half the night; therefore,
Sunday is looked forward to by many for this purpose.
Another point is that South-East London alone possesses more
“hams”’ than any other town in England, and yet foreign
stations can still be received on a snitable receiver when the
majority of these are * on the air.”
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Lastly, transmission permits ave not granted to all and
sundry who apply ; there are years of cxperience behind every
one of them. These ¢ hams,” although in the minority, are
honded together throughout the world, and are not going to be
trodden underfoor. CYRIL R. WATERER (2HP).

London, S.E.4. ERNEST F. WITHERICK (2BMA).

Sir,—On Sunday, March 2Ist, amatenr telephony transmis-
sions were specially listened for on a ¢ straight’” 1-v-1 or 1-v-0
receiver, at various times, as specified befow. On all occasions
before 6 p.m. a large number of these stations were transmitting,
and interference due to heterodyning between them, and to
local oscillating receivers was tronblesome. Many call signs
were heard, but I prefer not to mention individual transmitters.
Below are given the wavelengths on which these transmissions
were heard. These are approximate only. They were uot
checked with a wave-meter, but by means of carefully plntted
calibration curves for the receiving-set used. hen checked,
as they very frequently are, against transmissions of kmown
wavelength, or when used for searching far distant stations
from published wavelengths, these curves have always proved
to be pretty accurate.

Approximate wavelengths in metres (listening times, 11.0-11.40,
1.10-1.25, 2.10-3.25) : 320. 322, 325, 345, 346, 347, 363, 364, 370,
375, 377, 392, 397, 412, 415, 417, 437, 442, 445, 457, 460, 475, 487.

Some remarks overheard were interesting. One transmitter
complained of the Leterodyning that was making reception diffi-
cult. Another stated that ¢ There are about thirty Manchester
stations working, so it is nearly impossible to tune-in anything
but a carvier.”  Another, trausmitting on 475 metres, stated
that he was closing down till 6 p.m., but would be on again then.

Approximate wavelengths in metres (heard between 6 p.m.
and 8 p.m.) : 342, 348, 350, 357, 388, 430, 445, 452, 455.

In a considerable number of cases forcign stations weve de-
finitely heterodyned by these amatewr transmissions. The last
was heard at 7.32 p.m., the amateur station being situatad in
Manchester. Ieception was difficult, Foreign stations were
everywhere, and in many cases these heterodyned each other
more or less. Local oscillating receivers were a nuisance, and
towards 7.30 p.m. atmospherics became u bil troublesome. There
was, of course, Morse jumming at times,

The important point is that these results, while certainly open
to criticism as regards a high degree of accuracy in measure-
ment, are surely sufficient to prove that Mr. Maurice Child is
in error in statine that there are very few amateur transmissions
nowadays above 200 metres. at least so far as South Lancashire
and Cheshire are concerned, and, further, that althongh the
number in operation between 6 p.m. and 8 p.m. was, ou this
occasion, small in comparison with the earlicr hours, there is
clear evidence that Mr. Railton’s complaint may have some
justification, and at least cannot be summarily dismissad as
unworthy of serious consideration.

Tt js perhaps worth mentioning that between 6 p.m. and 8 p.m.
the operator of an amateur trausmitting station working
“duplex ** with another amateur, on a wavelength of about 455
metres, was discussing the question as to whether their trans-
missious could be interfering with the reception of broadcasting.

J. H. 8. FILDES.

Llandudno Junction, S.0., North Wales.

BROADCASTING PHOTOGRAPHS.

Sir,—I have been particnlarly interested to read your ex-
cellent description of a simple apparatus for the transitission
of photographs by radio.

I note that reference is made to a novel method of eoating
a copper plate with a non-conducting film, using the high lights
as relatively conducting portions of the picture. This method
was fully patented by wyself and put into nse many years
ago. The patent was originally sccret, the nnmber being 1117
dated 19/1/18 M.I.D. Sec. Ptnt. No. 58.

I do not for a moment suggest that improvements have not
been achieved, but my claims at the time were specifically in
reference to this particular method of transmission, aund, in
justice to those who assisted me during my experiments, it
would seem courteous that some reference should be made to
these facts. A, M. LOW.

Bedford Park, W.4.
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BELOW 100 METRES ON A FLEWELLING SUPER.

Sir,—Among the great variety of receivers evolved for short
wave reception the Flewelling super-regenerative circuit has re-
ceived scant attention.  Yet this circuit, too often regarded
as a ‘“ freak,” is eminently suitable for short wave work. 1
should therefore like to describe the short wave receiver I use
and to mention some of the exrellent results obtuained.

Th circuit nsed consists of the modified Flewelling, in which
only one large capacity fixed condenser is used.

Certain slight modifications have been nade to facilitate short
wave reception, but, taken as a whole, the circuit is of the
standard Flewelling type. The components are mounted on an
ehonite panel 39in. x 10in., this size ensuring ample spacing of
parts, a most important factor. The coils used are mounted on
ordinary coil plugs, and are of the basket weave type, madec of
No. 18 d.c.c. copper wire. The values used are :—Aperiodic
aerial coil, tightly coupled to closed circuit coil 2 turns. Closed
circuit coil 7 turns.  Reaction 8 turns. By reference to the
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Flewelling circuit adapted by Mr. Chapman for very short waves.

cirenit diagram it will be seen that the reaction is tuned with
a 0.00025 mf. variable condenser, the closed circuit coil being
tuned by a 0.0005 inf. condenscr. These condensers are of
the low loss square law pattern. A Lissen vernier condenser
provides the fine tuning so essential in short wave work.

In placec of the usual 0.006 mf. fixed condenser for super-
regeneration a 0.01 mf, fixed condenser is used, as it has been
found to give better results. An ordinary type valve holder is
used, although an anti-capacity tvpe would be better. A Burn-
dept dual rheostat gives fine filament control, and a Marconi
D.E.5b valve 1s used. The grid leak is vaviable. and the ad-
justment of this is very important if the correct Flewelling
effect is to he obtained.

In many cases it will be found that an earth connection can
be dispensed with. To operate this receiver the reaction coil
and closed circuit coil are closely coupled until a shrill whistle
is heard. This is the Flewelling effect, and uuless this is heard
the advantags of the Flewelling circuit will be lost.  This
effect can be controlled by the reaction condenser. Searching is
then performed with A.T.C. and vernier.

The results obtained with this circuit have surpassed all
expectations. T'he range covered is 150-30 metres, and over
200 mmnateurs have bcen logged during the last six months.
French 8PX, 8AR, and American 2AF) have been received at
great strength.  In short, the results on C.W. are all that
can he desired.  On telephony 287 (45 metres) has been
loudly heard at South Norwood on the single valve.

Most of these results have been obtained on a very poor
aerial, and when a better can he erected Dletter results still
are expected. ‘There is endless room for experiment on
‘the lines of the Flewelling circuit, and ‘the writer would be
glad to hear of results from other experimenters. To those
who try this cirenit [ say ‘“ good luck and signals R9.”

East Croydon, B. THREADER CHAPMAN (2BHW).

4 DAVENTRY HARMONIC.

Sir,—Whilst trying out coil combinations to rece.ve the
Rughyv-New York telephony, I stumbled across, 'presumal»ly,
a harmonic of Daventry, on about 8,000 metres. The strange
thing to me was that reception was both stronger and purer
than on the correct wavelength tuning. This latter I get
best with a 200-turn coil, tuned by a 0.001 series condenser
on the ueriul side, with reaction, 250-turn coil also condenscr
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tuned. The harmcnic tuning was with a 750-turn coil in the
aerial, all other values identical with the 1,600-metre tuning.
I found the harmonic tuning much sharper and more satisfac-
tory in every way. It would be interesting to learn what
others have expcrienced in this direction. I get the Rugly-New
York telephony strong and clear from both stations, with a
600 turn coil in the aecvial circuit, and all other values as
above. I find that it is necessary to couple fairly close, to
oscillate freely, and then gradually to work out the distortion.
Eventually T get the specchr equally as clear as any of our
own Dbroadcasting.  New York reception is occasionally
stronger than Rughy. The set used is a detector and two
L.F. combination. E. G. GRINDROD.
Windy Gap, Aughton, nr. Ormskirk.

IGNORED (QSI. CARDS.

Sir,—In 7'he Wireless World of March 23th issue I notice a
letter from Mr. Meissner (DEO0122) with regard to QSL cards,
and so worded that one must assume that the British stations
mentioned are those guilty of not replying to reports.

As my call-sign is mentioned, I must point out that all re-
ports sent to me are answered, and this is the case with all
“Gi”’ stations. We are all new stations, and this is one point
that we are all agreed upon; I am not speaking officially for
Ulster transmitters, but from a personal knowledge of their
views.

I have had no report from DEO122, and I must assume that,
like many Continental amateurs, he sends reports viz the
‘“ Journal des 8,” or some other paper. The papers hold the
cards until they are applied for, and nnless one is a subscriber
one does not know that cards are waiting to be cluimed. This
means, then, that the stations concerned will be accused of
shirking what is an obvious duty.

I was a listener to short wave signals for some tinie before
I began transmitting, and found that approximately 95% of
the British stations replied.

Cards for British stations should be sent to some British
journal or amateur. If any station in Northern Ireland is heard
but QRA is unknoewn, I shall be pleased to forward reports
where possible.

It may be imposing on your kindness to add anything further
to the letter, but I must add the “ grouse’ of this station to
that of Mr. Livesey about the commercial interference on the
amateur wavelengths. T need not say that with amateurs
attempting to carry on tests while BYC is trauusmitting, the
situation is impossible. Mr. Livesey says that BYC is on about
33 metres. I have heard BYC on six different wavelengths in
that region simultaneously and on spark—yes, and this is 1926 !

I shourd be very pleased to hear from listeners or transmitters
who could arrange a schedule with me for carrying out tests
on fading.

Thaunking vou for the space and information that you extend
to the short wave enthusiasts.

T. P. ALLEN, B.Sc. (Gi 6YW).

9, Ardgreenan Drive, Belfast.

Sir,—~With reference to the letter from E. Meissner regard-
ing transmitters who do not acknowledge QSI. cards, I would
say that, while quite agreeing with the practice of sending
reports, so long as they are detailed or contain useful informa-
tion, 1 think that there is another point of view. Lately I
have received many QSL cards, amongst them being several
worded more or less as follows : ““ Yr sigs received last Sunday
after noon.  Were you working?  Yr QRH about 457 DMy
receiver, cte. Pse QSL.” Such reports are of no use
to anyone (except the CLI.0.), and unless B.C.L.’s can do
something better they must expect to receive scant attention.

I should, however, like to add that I have received some
very valuable data from B.C.L. veports, which 1 have been
very pleased to confirin by means of a QSL card.

An excellent article on *“Pse QSL Card”” appears in the
March issue of ¢ Q.8.7."” which might be read and followed
by transmitter and B.C.L. alike—to the profit of both.

“Picture galleries ” cost money, and many a transmitter can
ill afford to pay for the decoration of other men’s walls when
he gets no return for his nioney. * Give value, and you'll get
it returned ' might be a good QSI motto.

G2ZC. (T. and R. Sect., R.S.G.B.),
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Methods of Tone Control.

Can you indicate to me broadly the prin-
ciples wpon which tone contrcl devices
operate? J.M. L.

When an orchestral picce, for instnnce,
is broadcast a correct musical balance is
effected by the conductor of the
orchestra, and if we possessed a perfect
transmitter and a perfect receiver so that
all the musical frequencies emitted by the
orchestra were transmitted, amplified and
reproduced by the loud-speaker exactly as
they were produced by the orchestra, then
there would be no need of tone-control de-
vices, except to fulfil the desires of those
listeners who felt that they could improve
upon the efforts of the conductor of the
orckestra.  Unfortunately, in the first
place, the amplifying apparatus between
microphane and  transmitter does mnot
faithfully preserve the musical balance de-
livered to the microphone, and so certain
corrective devices have to be introduced
so that the actual modulated energy
radiated from the transmitting aerial is
a faithful reproduction of the musical fre-
quencies delivered tu the microphone.

In a receiver-amplificr distortion is
introduced, due to uneven amplification of
the various musical frequencies. If, for
instance, the detector valve is followed by
an L.F, transformer of ineflicient primary
impedance, the lower musical tones are
seriously under-amplified, and in the case
of the very low musical frequencies, n-
amplification takes wvlace at all. It s
quite impossible te insert any device i
the second stage of amwlification which
will recapture the lost frequencies, al-
though if they are amplified sufticiently
to reach the second stage, then we may
insert a corrective device to balance mat-
ters up hy deliberately shunting away
some of the higher musical frequencies so
that after passing this second stage the
balance between the lower and upper musi-
cal frequencies is more or less equal.
This is, however, a very inefficient manner
o which to bring about the desired re-

BOOKS FOR THE
HOME CONSTRUCTOR

Issued tn conrunction with ' The Wireless World.”

s THE HOME CONSTRUCTOR’'S
EASY-TO-BUILD WIRELESS SETS,”
by F H. Havxes. Price 1/6 net. By Post, 1/9.

 TUNING COILS AND METHODS OF
TUNING,” by W James. Price 2/6 net.
By Post, 2/10.

«“HOW TO BUILD AMATEUR VALVE
STATIONS,” by P. R Coursey, B.Sec.
Price 1/6 net. By Post, 1/8.

“THE CONSTRUCTION OF AMATEUR
VALVE STATIONS’' by Alan L. M. DoucLas.
Price 1/6 net. DBy Post, 1/8.

*“ THE HOME CONSTRUCTOR'S
WIRELESS GUIDE,"” by W, James. Price
3/6 net. By Post, 3/9.

“MAST AND AERIAL CONSTRUC-
TION FOR AMATEURS,” by F. J.
AinsLEY, AM.L.C.E, Price 1/6 net. By Post 1/8.

Obtainable by post {remtiilance with order) from

ILIFFE & SONS LIMITED,
Dorset House, Tudor St.,London E.C.4,

or of Booksellers and Bookstalls
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Conducts a Free Service of Replies to Readers’ Queries.

Questions should be concisely worded, and headed * Information Department.”

Information Department

Each

separale question must be accompanied by a slamped addressed envelope for postal reply.

sults, because in any case the lowest musi-
cal iluquenues are lost altogether by the
primary of the first transformer. It is a
far letter plan to manage to have a suit-
able transformer in cach stage so that all
musical frequencices are as fav as possible
Lrought to the output circuit of the first
\.nlvv, and then we can apply the little
(‘Ollectloll \\llltll 15 11ecessary.

1t shoald not be forgotten that even
when using a transformer with the high-
est primary impedance that can be ol-
tained after the customary high-impedance
detector valve, it will be usually found
that the lower musieal frequencies are still
not amplified to the same exteut as the
middle range of musical frequencies,
whilst, on the other hand, the use of re-
action tends to emphasise ihe lower fre-
aucncies,

Possibly one of the simplest and most
elfective means of balancing np discrep-
ancies m the amplification of the lower
musical frequencies is to make use of the
choke filter civenit illustrated in Fig. 2,
page 953, of the Dec. 30th, 1925, issue of
this journal. The first precaution to be
taken is to use a choke with character-
istics suitable for working in conjunction
with the output power valve. Now, if
we find that the higher musical frequen-
cies are too predominant, we can
effcctively shunt sone of them away by
means of a small condenser in parallel
with the choke, these frequeuncies passing
through the condenscr instead of sctling
up voltages across the choke by virtue of
the fact that the condenser offers less im-
pedance to their passage than does the
cholse.

If on the other hand, due, perhaps, to
the use of considerable reaction necessary
to bring in a distant station, the lower
tones are too predominant, this can be
corrected by lessening the capacity of the
conpling coudenser between choke and
Joud-speaker. A good arrangement is to
use a number of large condensers in
series, and arranging a stud switch so
that more or less of the condensers could
be brought iuto scries. An alternative
arrangement would he to use a number of
small condensers with a special type of
switch arranged to place more or less of
them in parallel as required. The effect
is the same in any case, namely, to
‘““ lose ’* a certain amount of the too pre-
dominant lower frequencies by lessening
the capacity and so raising the impedance

of the coupling condenser to the passage
of the lower musical frequencies.

0000

“Reflex”’ or *“Reaction.” ¢
Ieeently perosing some *“wireless notes

in o lay journd, I eame across the

erpression * low-frequency reaction.”’

As I have olways understoad that in

the ordinary singe-valve regenerative

set it 18 hiyh-frequency energy which

is fed back into the yrid circuit of

the vadve from the plate circuit, I

shull e glad if you can expluin the
meaning of this term. H.H. A

In the ordinary single-valve set em-

ploying a reaction coil we eobtain an in-

crease of signal strength by feeding the

magnified H.F. encrgy in the plate
circuit back to the grid civeuit. It
would appear, then, that the word
‘“reaction” ov ‘‘regeneration’’ imolies
the feeding back of Aigh-frequency
cnergy. As the term is generally used
this is so, of course, but a moment’s

thought will make it abundantly clear
that 1t would also be possible to feed dack
lmw-frequency energy from the plate
circuit to the grid circuit of the detector
valve by the simple expedieut of con-
necting the primary of an intervalve
transformer in the plate circuit of the
detector valve, the secondary being con-
nexted 1 the grid circuit. Such an
arrangement is nothing more or less than
low-frequency reaction, and is used in a
large number of receivers, although such
civcuits are more usually referred to under
the name of “reflex ’” or *“ dual ”’ circuits.
Strictiy speaking, of course, there is no
reason at all why the ordinary single-
valve reaction should not be termed a
“reflex” circuit, since energy is “‘re-
flexed ”’ or thrown back again into the
plate circuit. Usually the terms “re-
action,””  ‘‘ regencration,” or ‘‘retro-
action”’ are applied to those circuits
where the energy fed back is high-
frequeucy energy, whilst the term “re-
flex circuit,”” or ‘‘throw-back circuit,”
are applied to those circuits in which the
energy fed back is at low frequency,
although this is only an arbitrary
arrangement adopted by general custom
and consent, and, strictly speakiug, the
words are all synonymous, since no pre-
fix or suffix is attached to them to indi-
cate specifically the frequency of the
‘‘reflexed ’’ energy,
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Ist AND 28D STAGE

TMC

Low Capacity Keys

combine

Extreme Low self-capacity.
A positive locking action.
Rapid make and break.
Unvarying performance.

Adaptability to varied switching
requirements.

Strong and accurate construction.
Pleasing appearance.

THE AUDIO
TRANSFORMER

All the live parts of the key are
efficiently insulated from the framec.
Individual parts are machine - made,

cnsuring accurate construction.  The
“gold-silver” contacts arc always clean,
The ends of the springs arc tinned to
facilitate soldering. Iscutcheon plates
and levers are of polished and lacquered
brass or finished in bright nickel plate.

Are you building? Do you want more power
without choking the purity of those smooth,
level tones? ‘The Brandes 1st stage Trans-
former has a high voltage amplification ratio
of 1-5. This, together with a straight line
amplification curve, means that the amplifi-

. . cation is constant over a wide band of
T.M.C. LOW.CaPaClty Keys are frequencies, thus eliminating resonance. The
made in 3 models : 1-3 Transformer amplifies over speech,
No. 1. 12 point, 3 position 7/- pianoforte and harmonic ranges cqually
No. 2. 6 point, 2 position .. 6/- well.  Mechanically protected and shielded
No. 3. 24 point, 3 position . 15/6 against interaction Terminals and outside
Have you sent for your soliising tags.
copy of lhe interesling 1 7/6
T.0M.C. Catalogue ?
. Katio 1-5 (blaclk finash). Ratio 1-3 (brown finish)
It 4s free on request, Table-Talker Drandola Matched Tone
! - !
Telephone Manufacturing Co., - 90/ PG g O

Ltd.,

Hollingsworth Works,
West Dulwich,
London, S.E.21.

"Phones:  Sydenham 2460/ 1.

Brandes

Va

DBrandes Limited, 296, Regent St., London,

from any good Dealer,

l AN/
zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzE

Advertisements for ‘' The Wircless WWorld "' are only accepted from firms we believe lo be theroughly reliable.

If your dealer does not stock T.M.C.
Goods we will supply you direct
at the above prices, post free.

SERvIC® ADVEATIONG

44/563

A4t
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ANOTHER INTERESTING COMPETITION
FOR “The Wireless World” READERS

£10 in Cash Prizes

= First Prize £5 Third Prize £1
l Second Prize £2 T e

ALL YOU HAVE TO DO'!

PLACE in the order of merit, according to vour judgment, the nine most attractive
and convincing advertisements in the current issuc; classified as follows:

1st, 2nd and 3rd most attractive whole pages.
1st, 2nd and 3rd most attractive half pages.
J 1st, 2nd and 3rd most attractive quarter pages, or smaller spaces.

The following considerations determine the real value of an advertisement :

(1) TIts arresting character: which depends upon its attractive arrangement, with or
without illustration.

(2) Its obvious truthfulness: truth in aGvertising is a sound Dusiness maxim. as well as
an cthical necessity.

(3) The convincing quality of its descriptive matter: an advertisement is of no value if
it does not induce the reader to purchase the article advertised, when the need
arises, on its merits as described.

i
i VOTING COUPON
:

H | Whole Page Advertisements. ITalf-Page Advertisements. I Quarter-Page or Smaller Adverts.
| |age No. Name of Aduertiser. :I’ng«'.\'o. Name of Advertiser, { Il’z,:m\'o.: Name of hdvortis:r,
- l
» Ist 1st | 1st l
I 2nd l 2ud l 2nd |
i 1
-

3ed 3rd 3rd | |

Name . . . Address e —

(IN BLOCK LETTERS)

WITEN you have filled in all the numbers on the ¢oupon, write
vour name and address clearly in block letiers in the space . . 2000 aacao 90060 o 5030099050 00 SAAEANE0ABOAA0AEAARADTTD
provided, and post the completed coupon to:

« The Wireless World,”’
Dorset House, Tudor Street, London, E.C.4,
marked in bottom left-hand corner “ Advertisement Competition,”™

!
-
!
I ALL COUPONS MUST BE POSTED TO ARRIVE NOT LATER THAN APRIL 19th, 1926
-
-
!
)
!
=
[ ]

llIIIIIIIII.IIIIIIIIIIIullllIIIIII.IllIIIII.I'IIIIIII.llIIIIIIIII.IIll SESSEENSEEESEOSS SN EEEREEESSESSEREEREtsansadsadeRATARTASRRST
RULES and CONDITIONS,
1. The decision ot the Advertisement Manager of * The Wircless Workl"” 5. The Competition is to arrange the list of Advertisements in what is
on any point connected with the competition must Le accepted as final. considared to be the order of werit, The correct order of merit will be
obtained by counting the votes given by competitors.

2. No responsibility can be accepted for any letters lest in the post or
otherwise. Proof of posting cannot be taken as proof of delivery.

3. No member of the stali of  The Wircless World ™ or cotpanion 6. The competitor whose list agrees, or most nearly agres, with the
journals will be cligible to compete, nor to Lenefit in any way from the papular erder as indicitad by the total votes will be aw.rded the First
prizes offered. Prize, the nest nearest the Seconid Prize, and so on.

4. Each prize-winner will be notitied by post, and s list of the prize-

winners will be published in * I'he Wireless World” as soon as 7. Entry into this competition implies fall acceptance of all the fore-
convenient after the close of the Compcetition. going rules and conditions.

a42 Montion of * The Wircless World,'2 when writing to advertisers, will ensure prompt attention.
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PERFECT Grid-Leak SERVICE
) When von ask vour Wircless
Dealer for a grid-leak he will
render you perfect service if
you say you want a reliable one.
He will at once hand
you a ‘ Bretwood.”
Al ** Dretwood ™ Products carry

« Three Ycears Guaranice,
Weite for Complete List,

Price of GRID-LEAK or ANODERESISTANCE
3 (Pricc with Condenscr as illustrated 8«
Postage on cither 3d.
Each, O 'Mablc froms most Wireless Dealers

BRETWOOD Ltd.;—lz-w London Mews, Maple St., London, W.1

Fares Ad,

IT IS TRUE!!!

that a good aerial and earth mean enormous improvement
in reception. Have you overhauled yours this season ?

R.A.F. MASTS.—2ft. 8in. Stecl Tube, 1}in. sockets, sections, 156, 7/6 ;
20ft,, 10/~ ; and 30ft., 14/-. Fittings stocked, 4ft. 3in, Secctions, 2iin., 5/«

INSULATORS.—The R.AF. Light Weight Aerial Insulators, brass ring
and screwed tension stem, Millions in use. 10,000 in stock, 1’ per
ozen. Transmitting Insulators. 1/6,

5,000 PORCELAIN LEAD-IN TUBES.—Straight or drip proof ends,
6d. end 9d. each. Egg or china rcels, 1d., or 9d. per doz, Bullerdix
Bell A.rial, 1/ ; large, 1/3,

AEROPLANE AERIALS.—110ft. 7-strand hard drawn H.C. Copper
wire wourd on bobbins 10 run out freely. Salc price, 1/3. Post 3d,

EARTH MATS.—Galv, iron wave plate, with Electron wi. e riveted on, 2/«;

ost, 9d. Copper Mesh Earth for short waves, 12,8 each. Earth spikes, 1,3,

EARTH WIRE.—Flex rubbeted, 1/- dozen yards; 100 yards coil, cheap, 6/6.

WIRE.—New 22 Gauge cotton-enamcl covered, 16 Ib., cut price. Two
tons sll gauges in stock. Navy 7/22 Enem. Aerials Superflux, 3/~ 100ft. ;
Electronic Aerial, 100ft., 1/3 ; 500 Loz, rcels 28 gauge 8.C.C. wire makes
two Broadcast Coils, 4d. each. Vulcanised Flexible Cord, 1/- doz. yards.
Catalogue, 4d.

PORTABLE FRAME AERIALS, 21’-. Ducons, 10’-.

LOUD SPEAKER EXTENSION WIRE.—6,- 100 yards.
Coil Wire, 1/3 1b.

MICA SHEETS.—Best Ruby Mica for Condensers, 002, 2 by 2 by .002
thick, 1/- per dozen.

SPARK SETS.—Sterling Coil wound 3lb. fine wire, Oscill, adj. Spark
Gap on ebonite,  Tapped Helix 5 to 600 metres. , Mica Condenser,
Terminals and fittings on_cbonite, fine panelled case. Cost £15, and
given away at 12/~ cach, Post 176,

PRECISION INSTRUMENTS.—Finest .tock in lLondon, 2,000 to
select from. Plste 0-5, 0-10 m/a and 0-25 m'a, etc., 22’6, Amineters
or Voltmeters, 5/~ ;  Voltmetcrs, 6/120, 11/6; 0-30 volts, 10/-; 120
volts, 20/« 3 600 volts, 55/~ ; 0-1,000 volis, £3 ; 1,500 volts, £4 10;-;
2,500 volts, £6. Moving Coil Micro-ammeters, 45'-," Central zero, 35/-.

RADIO TEST SETS arc a nccessity,—7 Range Set, in Walnut case, 57/6.
Elliott & Ferranti Laboratory. Millivolts to 250 volts, 1/10 Milliamp.
to 25 amps., and all between.  Half price, £5 10s. 2-Range A.C. Te.ters
in Walnut case. Capacity and In.ulation Testers, £7 10s.

SEND 4d. STAM-8 FOR ENLARGED ILLUSTRATED CATALOGUE
and full list of Radio Bargains

ELECTRADIX RADIUS, 218, Upper Thames St, E.C.A.

Parre A8,

Tiansformer

—Scrap your H.
Batteries!!

Use your Electric Lighting Mains !—
With the *“ DYNIC” D.C. REGULATOR

1t plugs into noy conventent lamp socket aod provides a smooth
H.T. Supply, in 6 voltages, trom any D,C., mains sbove 100,
Type X,—For General Use Price, 23 0 0
Type N, — Uses the Mains as Aerial and Earth (o addition
to s Price, £3 10 0
Type G,—Provides 6 tappings for negative Grid Bias inaddis
tion to H.T, i 0
Type GN.~—Combioes N, and G. Price,
All Models in De Luxe finish toinstrustions Yostage 1,
at £1 extra,
Send for Folder and sate your Mains ¥Voltaye,
JONES & STEWART
59, Robertson Street, GLASGOW, C.2.
Telegrams. " Gadgets,” Glasgow, ‘Phone: Cemral 4393,
Flease mention this Jouroal,

Advertisements for ** The Wireless World ™' are only accepted from firms e believe to be thoroushly reliable.

H
—the dependable

EBONITE

(REGISTERED TRADE MARK) “BECOL " is more than a trade
mark—it is your protection, It stands for all that is best in ebonite
manufacture—it is a positive guarantee of panels free from surface
leakage. That's why the expert, wherever he may be, says “* BECOL.

He knows from experience there is no better ebonite in the world,

RODS, TUBES, SHEETS, MOULDINGS.
-ags ask for "' BECOL ™

THE BRITISH EBONITE Co. Ltd.. Hanwell,LONDON, W.7.

AT

¥

eaqqdaad
The March of THE PELICAN
UNIVERNIER

The Pelican Univernier is steadily moving on to more
panels because it gives to the set owner that nicety of
control which is needed to bring in those elusive
stations.

........

The vernmier control is secured through a mechanism
which causes the rotation speed of the knob to be no
less than twelve times that of the shaft.

The Pelican Univernier fits all sets, you simply replace
the old dials with the Pelican,

PRICE @G /=

Guaranteed throughout,
Obtainable from most Dealers.

Weite for details of the * Pelican” Self-contained Sets. Prices
from £10 to £40 inclusive of Royaltiecs.

CAHILL & COMPANYLTD.

64, Newman Street,
London, W.1.

Museum 9236.

'Phone:

Yt wm v %w

Parr's 4d.

FuLk SIZE RESVLTS @ -
MALF SIZE COST /

The secret of the crystal-clear
reproduction is the new cast-in
diaphragm. Fully guaranteed.

Send for your FREE copy of

our new catalogue
General Radio Co. Ltd , 235. Regent St., W.1.
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Geared Skeleton Coil Holder

Buy this Quality coil holder and have a real ‘
low loss component.  Stripped of all super- ‘
fluous material this holder has a negligible |||
amount of sell capacity and the geared action !

gives wonderful control of the moving coil thirough
an arc of over 90 degrees.

PRICE
as sllustraled 3/-'

Postage 4d.

Three-way holders of this
type can also be supplied.
BRITISH—FROM START TO FINISH

nalit |
@ RAD}og ‘

GOSWELL ENGINEERING CO., 1.TD., |
97, WHITE LION STREET, LONDON, N.1
Telephone—Norih 3031.

_WILL SING

Here is a Valve giving you Finest Quality and Volume
with Economy. It is of equally high grade as M.V,
Detector, L.E., or Power Amplifier.

The little switch places at your command each of 3
Filaments separately, or any 2 in parallel for Power
Amplification. Each Filament gives the Valve a New
Life.

ALL VALVES are Guaranteed.

FOUR {MPROVED TYPES.

A 4to 3 VOLTS, 045 AMPS, per Filament 9/8
D.E.A. 26 VOLTS, 0-18 AMPS, per Filameat - 15/
D.E.2. 18to2 VOLTS, 1-33 AMPS, per Fllament 15/«
D.E.03, 3 VOLTs. v'06 AMP3, per Filameut - 18/

Obiainable 2
Al London's
Largest Stores.

1f unable to obtain from your dealer write dircet :—
NELSON ELECTRIC COMPANY LIMITED,
Merton Park, hondon,; S.W.19.

Telegrams:

Valverelso, Wimble, London,

‘Yhous Wunbleden 173,

FOR AMATEURS AND EXPERIMENTERS

1926

“The WIRELESS ANNUAL "
is a volume of particular interest
to every wircless enthusiast., 1t
contains a mass of interesting
and valuable information, which
can be relied upon to be
thoroughly accurate and depend-
able. Amongst many other
fcatures may be noted the
following special items :

PRINCIPAL CONTENTS:

CALL SIGNS of ALL KNOWN
AMATEUR TRANSMITTING

Nsassasgess

Obtainable

This book will be of very real assistance in
your wireless studies. No amateur worker
should be without it. Get your copy to-day!

from all booksellers

STATIONS in Great Britain,
France, Holland, Germany Sweden,
Finland, Italy, Smain, South Atrica,
India, Australia, New Zealand, and
South America: REGULAR
TRANSMISSIONS (Morse and
telephony) : RECE1VER CIRCUITS
(16 pages of diagrams and notes):
GLOSSARY OF TECHNICAL
TERMS: CLASSIFIED DIREC-
TORY OF MANUFACTURERS:
VALVE DATA, ULSEFUL TABLES,
FORMULA and INFORMATION
on all subjects of interest to
AMATETURS.

-

Yegnussesss

ov direct from the offices of

«The Wireless World,” Dorset House, Tudor St, London, E.C.4

P —

T

Wireless

®
- WIRELESS
ANNUAL

FOR AMATEURS
& EXPERIMENTERS

Asood o the offcts &

~*=World

THE

19 26

LONDON
ILIFFE & SONS LD

Price 2/6 net.

A AAALAAAAAMAAMAMAAAMAAMAAAMAAMAMAAAAAANAAMAAAANMAAANAAMAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAA

By Post 2/8%.

w.8b]

Aqq

Mention of " The Wireless World,’ when writing to advertisers, will ensure prompi allenlion.
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o
Q) Two in One!
Here's a splendid littie component, J
the Watmel combined Grid Con-
denser and  Fixed Grid Leak.
Saves space, t'me and moucy.
Buiit to allow the Grid l.eak to

e connccted cither across the |
condenser or ditect to the filament !
¢t the detector valve.

Price 2/6 each.

Send a posteard for full detasle of the

: For trouble-tx d fBei various Watmel products.

‘ always specily the lamous round The Watmel Wireless Co. Ltd.,

| Watmel fixed condenser. 332a, Goswell Rd., London, E.C.1. ]
Sigas up to €02 - . o Xepresentative tor Lancashire & Cheshire:
iy , by Nr. ). B, Lavee, 28, Hurtley Streel,
Siges "0025 to 008 - 23 Levershulme, Manchester

PANELS

AND

CONDENSERS

Ist ASK THE TECHNICAL EXPERTS.
2nd ASK YOUR DEALER,

but if you experience difficulty in securing
supplies write direct to us giving dealer’s name.

PARAGON RUBBER MANUFACTURING Co. Ltd.,
SCULCOATES, HULL.

-]

CAXTON 4-VALVE CABINET

Made for Sets * All Concert Receiver,”

*Fieldless Coil Three Valve Set.”

“Any Valve Low Frequency Amplifier."”

Special Cabinets made to customer’s measurements,
Prices Quoted.

Cash with Order. Fumed Oak £1 5 0
Dark or Jacobean Oak ... £110 0

Real Mahogany ... . £114 0
Detachable 7’” deep Base Board to mount 16" by 8" panel to tlide out of Cabinet front.

The two beaded front doors as illustrated, placed 2 ins. in front
of the enclosed panel at 10/- extra,

Ebonite or Radion Panels Supplied and perfectly Fitted
at low extra cost.
All Polished with the new enamel that gives a glass hard surface

that cannot be soiled or scratched. SENT FREE.—Catalogue
of standard Wireless Cabinets in various sizes and woods.

Packed and delivered free in U.K. No. €2

CAXTON WOOD TURNERY C0.,Market Harborough

M@D [E R N MONTHLY
coviatest SCIENCE

A MAGAZINE OF PROGRTSS, INVENTION AND DISCOVERY

[

ODERN SCIENCE " 15 a monthly magazine
which records recent advances and discoveries
in all departments of science and industry : surveys
technical and mechanical developments; and provides
a forum for the interchange of information and views
on all subjects coming within the scope of the journal.

SUBSCRIPTION : Ids. per anuum, post frec.

From all newsagents and bookstalls or direct from the DPublishers :
ILIFFE & SONS LTD., Dorset House, Tudor St., London, E.C.4.

w.w.13
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2 f ML

Really A
Portable! &

%
Loop. Size when erected 7
2" 0" square. When //.,/

folded, goes into a box

g
18" x 3)" . 6", \\\\\

ol

Pivot bearing in base.
= Batin Silver Dial for \
logging. N

=PRICES

With centre tap
and  extension
handle (as illus-
trated) .. 45/-
With 5 point
switch but no
handle .. 52/6

SEND NO CASH

Use the new C.O1.
Svstem, We pay P.O.
charges on goods valur
20/- and wpwards.

i

48-page list of Qmerican Apparatus frec and post free.

E e ]
— Tllcphone : 5 Tel g
Kegnt 3150 ROO-202-REGENT: STREET Jgerans:
§9 i) LONDON-W L T

Pl It i

i

T

HIMIH

0

I

S 1l

S

The ¢‘GRIPPLESHELL”

Registered design No. 716927.
A device for simplitying Aerial Erection
from 1”7 best quality

2 Wrought Iron  painted

) with weather-proof enamel.

These brackets are made

PRICES
Combined Corner bracket, lnsu-
lator and Pulley . 5 a 3/6
6" Hold-off bracket .. 00 50 3/=
9* . . . =
12 ; U 3/6
Manufactured by FREE OoN RaIL.

PARTRIDGE & WILSON, 7R

217a, Loughborough Road, LEICESTER.

Telephone 5812,

A4S
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
columns is :

12 words or less, 1/- and 1d. for every

additional word, e.g., 18 words 1,6 ; 24 words, 2/-

Name and address must be counted.

SERIES DISCOUNTS are allowed to Trade Adveriisers
as follows on orders for consecutive insertions, 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 accepled up
to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of ‘‘ The Wireless
World,” Dorset Houss, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices,
19, Hertford Street, Coventry ; Guildhall Buildings,
N;vi'x:tion Street, Birmingham ; 189, Deansgate, Man-
chester.

Advertisements that arrive too late lor a particular
issue will automatipally be inserted in the following issue
unless accompanied by instructions to the contrary, All
advertisements in this section must be strictly prepaid,

Postal Orders and Cheques sent in payment for adver-
tisements should be made —5—¢,  payable to ILIFFE
& SONS Ltd., and crossed __ < —~—— Treasury Notes,
being untr ble if lost in trangit, should not be sent as
remittances,

All Tetters relating 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 respousible for clerical or printers’
errors. although every care is faken to avoid mistakes.

NUMBERED ADDRESSES.

For the convenicnce of advertisers, letters may be
addressed to numbers at * The Wireless World ** Office.
\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, cfo " The Wireless World.” Only the
number will appear in the advertisement. All 1eplies
should be addressed No. 000, cfo ** The Wireless World,”
Dorset House, Tudor Street, London, E.C.y. Readers who
reply 1o Box No. advertisements are warned against sending
remiltance through the post except in registered envelopes ;
in all such cases the use of the Deposit Systen (s recommended,
and the cuvelope should be clearly marked * Deposit
Department.”

ne~ DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. If the money be deposited with * The
Wireless World,” both parties are advised of its receipt.

The time allowed for decision is three days, duriug which
time, if the buyer decides not to retain the goods, they
must be returned to the sender. If a sale is effected we
remit the amount to the seller, but, if not, we return the
amount to the 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, lor
ail transactions up to {10, a deposit fee of 1/- ischarged ; on
transactionis over {10 and under {50, the fee is 2/6; over
£50, 5/-. All deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to Hille & Sons
Limited.

THE SALE OF HOME-CONSTRUCTED UNLICENSED
APPARATUS.
A New Service to oar Readers.

\We have made an arrangement with the Patentces
whereby readers who wish to dispose of a home-constructed
receiver not licensed under the patents made use of, can
do so by means of the Deposit System referred to above.

The person desiring to scil, in sending us particulars for
his advertisement, will in every case make use of a Box
No., and should add to the price which he requires the
amount of rovalty customarily paid by manufacturers, vis.
in the case of Marconi Patents the amount should be
calculated at 12/6 per valve holder.

if the purchaser is satisfied with his purchase, the sum
realised will be forwarded to the seller, less the amount
due in respect of royalties, which amount will be paid by
“The Wireless World " to the owners of the patents
concerned and a certificate will be hauded oa to the
gurchaser of the set.

FOR SALE.
3

- and g-valve Scts, specially selective, bust

components, handsome cabinets, very
sheap.—Box 7323, WikrkLEss \WorLp Oflice.
(1902)

ALVES, new, 3s. 6d., guaranteed good;
tapped Go-volt batteries, 7s. 6d. All post

Send for price list.—\Withers, River-
(1919)
Mention of ' The Wircless

free,
side, Ringwood, Hants.

A46

For Sale.—Contd.

IGIL-TENSION Accumulators.—The Ideal
Loud-speaker Battery, bo volts, 35s.; 80
volts, 43s.; 100 volts, 55s. ; guaranteed. Good
trade terms.—DPearson, 110, Marston ILane,
Bedworth, Nuneaton. (1882)
SCILLATING Zincite and Contact, 2s. 6d. ;
simple, original circuit, 1s.; excellent
results ; other parts stocked.—Ledsham’s. 297,
King Street, Hammersmith. (1888)
OOD Iorns for all speakers and gramo-
phone attachments.  There's one for
Amplion Junior, ditto goose-neck bases, Lis-
senola, ete.  There's only one best; it's the
*CAllwoodorn. "—Manufacturer @ H. Maddison,
24, Ronald’s Road, Iighbury, N.5. List free.
(1914)
I_ "OMI: Constructors.—Send for list of acces-
sories, post free, from Radio Supplies, 51,
Eden Street, Kingston-on-Thames, Surrey.
(1920)

M;\RCOXII’]IONIC Multivalve and Ampli-
YL fier combined, using sDEV, 1DEQ, 1R,
handsome polished wal-
nut cabinet, standing nearly zft. high, which
contains all batteries, can be used with either
frame or open arcrial, phounes, or loud-speaker,
bargain, with H.T.s, 2 accumulators, 2 pairs
telephones, £730 complete ; also V2 receiver and
Az amplificr, phones, 2 2-volt accumulators,
valves, copper carth mat, rangde blocks, and
[regenerator units, from about 300 to 3,000
|metres, both sets in new condition, £20 com-
plete.—DBrigadier-General Sir Mfred Balfour,
The Mount House, Brasted, Kent, {(1903)
URPLUS Apparatus from 2]J Station.—
r1o-volt D.C. } h.p: motor, with D.C.
current converter for charging, £%: o-20 A.C.
|voltmeter, 13s.} 150-200 mctres transmitting
helix, with grid coil, 30s.; 200-400 metres
transmitting variometer, 3os.; Mark TIl., ex
W.D., tapped tuning coil, 0-3.000 metres, 23s.;
| 5.0, polarised relay, with platinum con-
1acts, gos.; G.P.O. Morse sounder, 7s. 6d.;
signalling  lamp, 3s.;  loud-speaker, 2,000
lohms, 20s.; 1 pair 2350 ohms phones, §s.;
transmitting variable condenser, 20s.; motor
spark coil, 3s.; microphone, voltmeter, am-
meter, wirewound grid-leak, switches, etc.—
Apply : Radio 2]], 370, Old Kent Road, S.E.1.
(1961)
lA.\l A\TEUR changing Superhet offers newly-
[ constructed, powerful, hiandsome 3-valver,
lexceptional  loud-speaker range, complete,
coils, valves (power), 2 Exide accumulators,
wo-volt T1T. and Amnplion, also 100 wireless
periodicals, sacrifice; £8.—DBramley, 31, Mel-
rose Srreet, Iull, (1038)
ORDA  Low-loss  Neutroformers.—Most
efficient coupling avaiiable for B.B.C. or
lD:\\‘cnlr_\' wavelengths, Full technical data for
stimp.  Neutroformer with ** plug-in ™ hase
135.— Cotton & Clarke, Lud., 353-50, Lacy
Road, Putney, S.\W.r3. (1899)
ET Intermediate Transformers, complete
with filter and No. 2 oscillator, also two
.00z SI, Sterling condensers  with  vernier
plates; £y the fot, new condition.——Johnson,
154, Warwick Street, Pimlico, S. Wi,

11.S3, contained in a

(1968)
WO-VALVE Set, Cossor “ Wuncells,” 5
coils, 11T, L.T.0 * Sterling ” loud-

speaker, cte., huargain; £6 105, or offer.—9,
Ebbsfleet Road, Cricklewood, N.W.2,  View
by appointment. {1967)

For Sale.—Contd.
WO-VALVE Duplex-Burndept, 3 only,
shop-soiled, at half maker’s price, also 2«
valve ** Goldtone ” and several others;
Brown loud-speaker and microphone amplifier,
2,000 ohms, 8-valve, Burne-Jones superhet,
cte.—Send for particulars: Newporr, West-
bury, Sherborne. (1966)
UPER IHeterodyne Components.—Vaurious
complete sets, slightly shop-soiled, at bar-
gain prices.—Write for list, free: Fairbairn,
181, 1ligh Street, Ayr. (1964)
WO-VOLT 1o0-ampere  Accumulators in
ebonite cascs, ubsolutely brand new and

unused,  satisfaction guaranteed or money
back. Price 16s. each, carriage paid. Other

sizes-in proportion.—Wolfsen Electric Battery
Co., 114, Stocks Street, Cheetham, Man-
chester. (19309)
OR Sale.—Narconi “ Tdeal ** tran-formers,
2.7 and g to 15 ** Greleo ” trinsformer,

4 to r; Marconiphon: variometer; Sterling
dual condenser; “ Magnum "’ No. 3, matehed
H.IF. transformers; Bullphone ‘“ Pe Luxe”’
foud-speaker. Al guaranteed perfect. What
reasonable offers?  List of other coriponents
upon reguest.—Box 7363, Wirterss WorLd
Oflice. (1977
I OUD - SPEAKERS, Second-hand.
4 ¢ Kone,” 4 1os.: “ Sterling Baby,”
black, 27s. 6. gold, 3os.—Tyers, 77, High
Street, \Watford. (1969)
ORSIL learnt in 1 hour with the ' Sim-
plete ”’ Mnemo-Visual Apparitus.  How

to synchronise sight and sound.  Simple and
infallible, Post free 250 6di—Simplae Co.,
34, Bedford Row, W.C.1. (1971)
EAL Go-volt 11T, guaranteed Baiteries,
Tapped every 3 volts. 75, 1od., C.O.D.—
Newport, Westhury, Sherborne. (1972,
RIMAX Loud-speaker, bronzed finish, per-
fect condition ; £73 1os.—Shelley, Meadows
croft, Trentham, Stalls, (1973
EW R.I. Multi-Ratio Transformer, 21s.;
2 new Cosmos S.I°. 18 Green Spet valves,
9s. cach; new lLucas 6-volt 6-amp. dynamo,
£33 35.; 250-volt & h.p. D.C. motor, bLall bear.
ings, £3 10s.; Igranic S.R. variometer, gin.
dial, s, 6d.; lgranic potentiometer, 3<. 6d.—

-

15, Clifton Avenue, Finchley, N.3. (1974
MATEUR has for disposal R.I. LT
transformer, 12s. od.; R.I. anole react-

ance unit, 300-4,000 metres, 10s.; 2 R.I. dua

rheostats, 4s. 6d. each; Sterling 0003 square
law condenser, with vernier, 1o0s.; amplior
swin-neck, mahogany speaker, 427 Igranic
telephone, 1-1  transformer, 2,00c ohms
2s. 6d. Other small components.— iuudel]
31, Fenwick Road, S.E.135. (1973

MISCELLANEOUS.

ITARGE Your Own Accumulator.—Send 3d

stamp to-day for lists of our small ga:
and petrol engines and dynamos, and complet:
charging sets, from 20 to 160 watts,—Ton
Senior, Cleckhcaton, Yorks. (0013
A WIREILESS Doctor.—If your set is giv

ing trouble or you want advice a com
petent expert will call (anywhere in Greate
l.ondon) and put you right. No rasult, n
charge.—Alexander Black, 24, Woodvill
Grove, N.16. Clissold 3687. (x97¢

World,” swhen soriting to advertisers, will ensure prompt altention.
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PATENT AGENTS.

W BRYSON, B.Sc., Chartered Patent
s Agent, 29, Southampton Buildings,
W.C.z 'Phone : Holborn 672. (1297)
ATENTS and Trade Marks Obtained.—
II. T. P. Gee, Patent Agent, Member
R.S.G.R., AM.LR.E,, 51.52, Chancery FLane,

L.ondon, W.C.2. 'Thone: Holborn 1523.
(noo1)

REPAIRS.

'"RANSFORMERS rewound to guaranteed
cliicicncy for 12 months, 4s., or exchanged

for another, any ratio, §s.; iron core wire-
wound chokes for L.F. amplifiers, 65.—115,1
Links Round, Tooting.

(oo11)

CCUMULATORS.—Send  your repairs to|
£X the firm who specialise.——Wolfson Electric |
Battery Co., 114, Stocks Street, Cheetham, |
Manehester, (tot.o) |

TUITION. !

IN*'I'R['CTI()\' in Morse, day or cvening.
casy terms——Telegraph School, 20, Tal-;
iotrd Read, Peckham, S.E.

(1037

WANTED.

OPIES of No. 307, Vol. XVII, Na. 1,
“ Wireless World."—G.  Brame, Diss,
Narfolk. (1867)

SITUATIONS VACANT.

l RADFORD Edacation Commitiee Techni-

cal College,—Applicimions are invited for
he ippointment of Lecturer in the Department
of  Electrical  Enginecering in the College ;
salary according to Burnham Technical Award ;
andidites should preferably possess special
guadifications  in high-frequency and  ther-
mionic  worlk.—Full  particulars  of  the
(ppointment aand forms of application may be
obtained froim the Principal of the College,
0 whanm the completed application should be |
returned sot fater than April 21, 1a20. N L.
Flemingr, Town Clork. (1003)
A GENTS wanted by well-known firm (spare)
<X or whole time) to sell high-class complete
Crystad Sets qnd Commponents ; exvellent profits
wn be made by smart men: send stamp for
full particulars,—Box 300, WikrLrss WoknLn
Ofice. (1ot l

BOOKS.

I‘UR Sifer s Baek Nuwmbers of ol Wireless
Publicacions. ML FD Diwiess 5, High Tol-
Lorn, W.C, (19435
v “7”\’!3{,]{\\ WORLD,” Volumes X1, to]
NIV, Lound, exeddlent eondition !

<?- Abbou, 33 Green Road, Tt Green, |
Birmingh o,

i PATLNTS, DESIGNS AND TRADE (M ARKS,
|

J. S Withers & Spooner.

| CHARTERRD PATRST AGENTS,
|
|

| Srags e Hatvas,
Gl & B2. Chanceny lawe,
Wy

Houp,, LoxpoNn,’

‘Phane ;=450 HoLrors

‘Grams !— IMPROVIRLT, '
Lo ties, {
|

The Varley Bi-Duplex Anode
Resistance.

The famous Bi-Duplex svstem of non-inductive wire
winding has placed the Varley Anode Resistance far
ahead of any other make for silence in working,
purity of tone and ab:olute constancy under all
atmosphetie conditions,

The Varley Magnet Co's. 27 years’ expericnee in all
matters relative to intricate and aceurate wire winding
1= 1 soutd guarantee of satisfaction,

7/6

Complete with Clips and base A
plete &/-

Without Clips and base

60,000, 80,000 and 100,000 ohms.
Write for Leaflet,

Constant always

Oliver Pell Control Ltd.
Woolwich, S.E.18.

Tclephones : Woelwich 888, 889g.

(If)ln_'\’

ested
low-loss
condensers

Constructors ! For your DX,
wok  plump  for Bri
Tested Condensers. They're
the last werd in aceuriey.
l.osses are kept down o
zero, ¥tout vanes necuratel:
mpaced — engineer - built  all
through.,  They pull their
weirht in long-distance work,
Template Supplied,
Khunits end plates,

Write for lists to-day.
The BRITISH L.M.ERICS80N
Mfe. Co. Ltd.,

67 73, Kingiway, London,
w.c.2.

TESTED
CONDENSERS

EARTH FAULTS ENDED

Entirely new method of Eirth-system efficiency, 20°,

to 2007, increase guaranteed,  Vastly superior to all

metal sulphates, Ideal for all outdoor Iarths.

28 complete, post G,  Cash on delivery if desired.
Particulurs free,

J. W. Miller, 68, Farringdon Street, E.C.4.
‘Fhone: Cent. 1650,
Approved by Radio Association.

ddveitisements for ©* The Wireless World ¥’ are only accepted from firms we believe to be thoroughly reliable.
ghi)

lA_bsoLbs shock—?%o?ects your valves

lYou know it’s good
—because of the

name LOTUS.

| UNDERSIDE SHOWING SPRINGS.

Don't have your valves spoiled by
shock. The Lotus Valve Holder has
been specially designed to counteract
the microphonic elements that are so
injurious to the delicate valve
filaments.

The unique and original springs of
the Lotus Valve Holder absorb any
shock and eliminate all microphonic
noises,

Protect YOUR Valves by fitting the
Lotus Holder

TOP VIEW.

Valve sockets and springs are locked together
by a mechanical process, making a definite
and permanent cannection. Bakelite mould-
ings, nickel silver springs and phosphor
bronze valve sockets. Nickel-plaied.

oS

aUOYANCY

VALVE HOLPER

;WW

GARNETT, WHITELEY & CO., LTD,

Lotus Works,
Broadgreen Road, Liverpool.
Y
Makers of the . ety
famous  Lotus .-~ \
Vernier Coil .
Holder. 5

e ¥ith Terminals g

e
PTLA
| o030
et
e

A47
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PAGE PAGE PAGE
Aceumulators Tlite ... 1 ])non Leslie & Co. . .. }I Miller, J. W. . . ].:)
AJS. & Co. (1914, Ltd .. Dubilier Condenser Co. 01923), Ltd. ... Cover iv \lull'ud Wircless Scrvu‘o Co. Ltd The ... 5
Audion Radio Co. ... .. 18 Finston Manf. Co., Ltd. .. Nelson FEleetrio Co., Ltd . Lo 12
Autoveyors, 1.td. Fitzpatrick, H, D., & Co. . ... 16 Ormond Engineering Co., . 3
Blackadda Radio (0 " Ltd. 4 Garne*t, Whiteley & Co., Ltd, .. ... 15 Paragon Rubber Manf. (.‘ Ltd .. 13
Bowyer-Lowe Co, Tia. .. General Radio Co., Ltd. ... R b | ]"uhulrre & Wilson 13_
Brandes, Ltd. . .. 0 Goswell Envincering Co., 1td. ... oo 1 Pugh Bros . e 16
Brct\u)od Ltd, .. 11 Graham, Alfred. & Co. .. Radi-ara Electrieal (.o Ltd., The
Britannin Rubber & Knmptuhcon Co., Ttd. Hamley Bros., Lid, .. w. w. .. 13 Radions, Ltd. e .. 16
British Ebonite Co., Ltd.. ... 11 Hildieck & Hildick ... . 16 Sifam FElee. Inst. Co. .
British .M. Eri‘sson Manf. Co.. Ltd. 15 Hunt, AL H.. Ltd. io e e e 6 Taylor, J. H., & Co.
Burndept Wireless, Ltd. ... . ¢ lgranie Electri Ca., Ltd. .7 Telegraph Condenser Co., Tta.
¢ahill & Co.. Ltd. .11 Jomes & Stewart .. ... 11 Telephone Manf. Co., Ltd. 9
Cambridge Correspondence Colloge, Ltd. ... Lissen, Ltd. . o Varley Magnet Co., Ltd. e e e 15
Caxton Wood furnery Co. ... 13 London Elec, Wire Co. & Smnth= Ltd. Cever i Watniel Wireless Co.. Ttd., The ..o 13
Charlesworth, W. J. Marconiphone Co., Ltd., Th . .. 1 Wilking & Wright, Ltd. .. -f
Chloride Eleetrieal Storngo (n . Ltd 2 MelMiehael, I, .Y(I . 8 Withers, 1. 8., & Spooner . .. ... 15
Darimont Electriec Batteries, T.4d. 6 Metro-Vick Supplies, Lid. ... Cover it Zealander & Co, . . ... 16

LOWE AUDION VALVES
| ’ FOR BEST RESULTS
AT LOWER COST!
Will give better results tlan many at

This is a REAL power vaive —British H T. 3%7/6 )
Made—Radion Guaranteed—and far less Accumlﬂators / I nm.rl\ Jdouble the price : specially suitably
moneyv than other leading makes. From 60 Volts. 3 Actual Amp.-hour

untied dealers or direct. i
RADINN . <ave you money hité deware of
imsitations. Writeforyr.e honk.
RADIONS Ltd. — Rolling one
Nr. Macclesfield, CHESHIRE

‘ll Four dealer
cannot  suge

.74°06 amp.
.A.101, Power v: ‘pl\ senl

03 amp, 4 vult, 21 - direct to
AUDION RADIOCO.,
52, Dorset Street, LONDON, W 1.

S St T TR T AR I3

PATENTS, DESIGNS _
& TRADE MARKS.

H. D. FITZPATRICK & CO.

Charicred Patent Agenis,
49, Chancety Lane, London, w.C.2

gL T ‘IIIl'Il i!ll!lll IIIII' III. KRN A R

WIRELESS MASTS.
GALVANIZED TUBULAR TELESCOPIC. ||

Mahogany Grain . 3/61b.
Black Engraved wavy 3/9 1L,
Black plain polished  3/= Jb.
‘:(l)ac;:l‘ﬁ_ o‘:‘: Tested to
measurements. 50,000 Voits.
‘Free Samples on Requeet.

PUGH'S WIRELESS, 95-10L, &
Holloway Road, L d -

i ¢ Radio Mi~ro’ Special Valvres. 3-5Volt, o006, 83
‘Rafio M.R.3." . . 3 Volt. o006, 59

€o-volt, 3-amp.-hour, oil submerged. Wil last a

Complete with basc plate, ground pegs, stav | lifetime.  Write for descriptive Ioldcr. f"a ,'f:,,;'i":.:nx;'.!:f i 'mixﬁs)oiih i'ri:'?gj;t FZ?
wires, straining screws, pulley and cleat. MONEY RETURNED IF NOT SATISFIED, vltaisiable only from . ) -
Y. ZEAL® Guaranteed 61 Volt H.T. Batterv. Tapped evety
3s5ft. High £32 86 soft Hizh £8 15 0 Acgj.'fr?]u\l'-ATxpgs ELITE, 3, w““’]"'ﬁﬂfﬁoﬁ&" t’:]‘:fa“ Y 5 oits. Silcntmﬁm‘l. Ewi?'and_ﬁ; 1 rge. Kxceptiors
tde Sapplied, a5 4 0 ally long life. pos
HILDICK & HI.DIC K, Pleck Road, Walsall. |/ 1 Write for st Wirelese Components. 7mde mquinn invited

1 H. D. Zealander & Co., Bt. John’s Hse., Minories. Londoa. B.L

THE WIRELESS LEAGUE

MEMBERSHIP AND RENEWAL FORM.,

To be filled in by readers who wish to become members of the League, or to renew their membership for a further
twelve months as from r1st April,

To the Secretary, The Wireless League, Chandos Ilouse,
Palmer Street, Victoria Street, S.1V.1. 19

*enrol me as a member

Please — - — J Tireles Y P illings hi B :
venets niy menbership The Wireless League. I enclose P.O. for Two Shillings,t which entitles ne to

membership with all the privileges and vights as enwmerated in the constitution o the League, including FREE Insurance, Free
Legal Advice and Free Technical Advice.

¥ Cross out Linz not required. t Keep the Counterfoil of your Postal Order.
WRITE IN Name (Tr full). ..o oo et e e e 0000000 0000000000000000
CAPITAL (State whether Mr., Mrs. or Miss)
LETTERS. Address. ... e e .

Please enclose stamped addressed envelope.
My Mcembership No. is

This is only applicable in the case of renewalsy

Commniencing with the first 1ssue in May. ** The Wircless World * will devote four pages in the first issue of cach month
to League Notes and News.

A48 Mention of " The Wireless World,"? wwhen writing to advertisers, will ensure prompt attention.
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+ WIRELESS VALVE ¢ Reoli and
} RECEIVERS & CIRCUITS ¢ eplics
» IN PRINCIPLE AND PRACTICE ( ; f
t By R. D. BANGAY & N. ASHBRIDGE, B.Sc. 1 a Satz‘s‘ aCtory
»  THIS BOOK will The subject is treated h !
4 add to the pleasure from a standpoint that 41 | eXC ange .
t of the amateur wire-  will enable the home : l

less cxperimenter by  constructor to under- ! . .
t extending his theo- stand the working of : have had ﬁfte?en rephqs l‘r‘l all
4 retical knowledge of  any circuit which he M | . to my advertisement in ‘“The
> the whys and where- may evolve, and he < Wireless World,” and I have sent a
> fores of valve reccivers.  thus becomes inde- 4 l postcard to each, although 1 had
b - Sf:;‘::;s oing“‘s’ll;:g%(% < made a satisfactory exchange with the
t = B cations. The volume 1 first enquirer, who wrote immediately
> &IIRELESSi 1s well illustrated. < the advertisement was published.
tA‘ VAIVE RECEIVERS \AAAAAAAAAAAAAj “] am glad to note that your

AND ClRClllT§‘3
FIN PRINCIPLE AND PRACTIC

% an n?\VNc N 30
)\ ‘“ Asmmu;z.é' LR S :
e TR A

advertising charges are reduced.

“ Best wishes to ‘ The Wireless World.’

ALEX. A. LATTIMER,

PRICE 2
net ‘The Croft,” Newton Mearns,
Renfrewshire.”

By Post 2,10

Obtainable from all
ieading booksellers,
or direct from the
— | publsshers:

ILIFFE & SONS LTD., Dorset House, Tudor St., L.ondon,E.C.4

ALAAAALAAAAAAAAAANAAAAAAAAAAAAAAAAL
W .W.s0

For the disposal or purchase of spare
wireless apparatus, there is no surer or
speedier way than that afforded by the
Miscellaneous Advertisement Columns of

s The Wireless World."”

wW.W.43

A Service that gives Security!

ANY readers naturally hesitate to

send money to unknown persons.
We have therefore adopted a Deposit
System which gives complete security
both to buyer and seller.
If the money be deposited with ‘*The
Wireless World " both parties are advised
of its receipt. The time allowed for
dectsion is three days, after which time, if
the buyer decides not to retain the goods,
they must be returned to the sender If

PREPAID ADVT. DEPT,, “THE WIRELESS

|
|
J,

a sale 1s effected we remit the amount to
the seller : but, if not, we return it to the
depositor,

Full particulars may be found on the
Miscellaneous advertisement page at the
end of the book.

Use this service for your wireless
requirements and avoid all risk ! Sell
the apparatus you no longer require !
Write out your advertisement to-day
and send to—

ORLD,” DORSET HOUSE, TUDOR ST., LONDON, E.C.4.

Advertiser's name and address must be counted,

1f @ box number is requircd 6. cxira must be sent for postage on replies.

1/-

each
addi-
tional
word

1d.

w.w, 39

Advertisements for * The Wireless World ” are only accepted from firms we believe to be thoroughly reliable.
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ADUBILIER
MOMNEY SAVER!

The Dubilicon is a remarkably useful invention., It
will save you money and at the same time enable you
to be quite sure you have the best values of fixed
condensers in every part of your circuit.

The Dubilicon 30/

The Dubilicon consists of eight condenser units, which
by means of Clix plugs (made by Messrs. Autoveyors,
Ltd., 84, Victoria Street, SSW.1} of which two are
given with every Dubilicon, can ke connected to give
a very large number of different capacities, ranging from
00001 to 0'011 mid.

If, for example, you want to find the best capacity to
use in a grid circuit, all you do is try various values
with the Dutilicon in circuit until you have the right
one. You note the value, and then buy a Dubilier
Mica Condenser of that yalue, and therc you are !

That is why we tell you that, instead of buying a large
number of unnecessary condensers of different values,
and trying each one, you should buy one Dubilicon
for 30/- and save money !>

£200

cash prize

I8 connection with the Dubilicon, there is an inter-
esting little problem. How many different capacitics
can be obtained by using it? For example, taking the
first two units only, you get two values by asing
each scparately, one by using them in parallel, and
another when they are in series. Total 4. How
many arrungements are  possible by using the first
five units, both scparately and in wvarious com-
binations ?

To the purchaser of a Dubilicon who sends in a
correct estimate, we will award a cash prize of

£200.

If two or mare competitor: send in 2 correct solution, this prize
will be divided equally among them, while 1f no cotrect solution is
forthcoming, the prize will be awatded to the competizor furnishing
a figure most closely aprroximting the correct estimate, or divided
amonyg them equally i more than one is included in this category.
By courtesy of the Trader Publizhing Ca., Ltd, the compctition will
be judged by the Editor of the ™ Wireless Trader,”™ whose decision
will be final.

All you have to do is to purchase a Dubilicon from your Wireless
Dealer. It will be given to vou in a scaled box containing 2 numbered

entry form, and full particulars of the competition
as well as instructions for the use of the Dubilicon.

N.B.——Youmust purchase from a Wircless Dealer,
and the scal on the box must be unbroken. We
cannot supply direct.

We would like you to remember that only a limited
number of Dubilicons are being made, so you will be
well advised to buy guickly.

Don’t forget that you will be purchasing the most
useful condenser ever made. as well as a chance of
winning £2'1) outright !

0\)5”-’EQ

REGISTERED \IH

DUBILIER

TRADE MARK

CONDENSER CO(1925)LTD

TELEPHONE . CHISWICK 2241-2-3.

ADVERT. OF THE DUBILIER CONDKNSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON,W. 3.
E.P.S, 184

—d

Printed for the Publishers, LliFre & Saxs L1p., Dorset House, Tudor Street, London, .C.4, by The Cornwall Press Ltd., Paris Garden, Stamiord Street, London, S.E.1.

. Colonial and Foreign Agents:

Uniten 8taTEs—The International News Co., 83-85, Duane Street, New York. FraxceE—. H. Smith & Son, 248, Rue Rivoll, Paris; Hachette et Cie, Rue Réaumur, Iaris.
BeLotum—W. H. 8mith & Son. 78, Marche aux Herbes, Bruauels, Innia—A. H, Wheeler & (‘0., Bombay, Allahabad and (alcutta, SourH Arrica—Central News Agency, Lid.
AUSTRALIA—Gordon & Gotch, Ltd., Melbourne (Victoria), S8ydney (N.8,W.), Brishane (Queensland), Adelaide (8,A.), Perth (W.A.) and Launceston {(Tasmania).
CANADA--The American News Co., Ltd., Toronte, Winnipeg, Vancouver, Montreal, Ottawa, 8t. John, Halifax, Ilamilton; Gordon & Gotch, Ltds, Toronto; Imperial News Co,,
Toronto, Montreal, Winnipeg, Vanconver, Victoria. NEW ZrALaNp—Gordon & Gotch L:d, Wellington. Auckiand ¢ hristchurch and Dunedin.
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Tustlistento thedifirence. AN AMPLION

: : ” .
this LEWC Coil makes! improves

AANY PROGRAMHE

Model R.S.2.
Oak - £5-10-0

4 Mahogany £6-6-0
LEAR as a bell the typical French Orchestra came N\
C through as the listener tuned in with his LEWCOS y T

Coil.  Coil after coil had been tried and discarded
in an endeavour to realise that rare selectivity and fine
tuning so essential to - smplete radio enjoyment. Th
Test this new coil yourself. Each LEWCOS Coil is tested - _ :
in our laboratory It is then boxed and sealed up, and A{“'""’l s RS —
reaches you in perfect condition. Be sure the LEW sea} Tone NgdedBok
is unbroken  Ask your radio dealer for a demonstration Loud Ok - - - - - - €170

' d 5 d Speaker i Mahogany - - - - £88-0
N '
) D

W

1

nductance Coil
\ 1 \

LEWCOS advantages:

High electrical efficiency with great
mechanical strength.

Great selcctivity resuliing i ex-
tremely fine tuning. ]

W DN — A

Qe Land fpusie

Exceptionally low high frequency
resistance with increased signal

strength. Obtainable from AMPLION STOCKISTS Radio Dealers or Stores.
Demonstrutions gladly given during business hours at the AMPLION Showrooms

THE 25-26, Suvile Row, London, W.1, 10, Whitworth St. West, Manchester.

LONDON ELECTR[CW[RE 79-82, High Strect, Clapham, S.W 4. 101, St. Vincent Street, Glasgow.

CO. and SMITHS LTD., l SIR HARRY LAUDER

) Manufacturers of Glazite writes in the April issue of the
I Playhouse Yard, Golden Th ‘?RI\:PII;‘AIC:I}: d lVlI‘AG"A%)IN;i.". W
Lal\e, Lol\dol\, E.c.l‘ ‘b e adlo on y de uxe —une Hing.
Jubpp ! Annourcement of Alfred Graham & Co. (E, A. Graham), Crofton Park, S.E 4.

Mention of *“ The Wireless World.” when writing to advertisers, will ensure prompt attention
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The Dubilicou 30,-

£200

cash prize

APUBILIER
MONIEY SAVER!

The Dubilicon is a remarkably useful invention. It
will save you money and at the same time enable you
to be quite sure you have the best values of fixed
condensers in cvery part of your circuit.

The Dubilicon consists of eight condenser units, which
by means of Clix plugs (made by Messrs. Autoveyors,
Ltd., 84, Victoria Street, S.W.1) of which two arc
given with every Dubilicon, can be connected to give
a very large number of different capacities, ranging up to

0-011 mfd.

If, for example, you want to find the best capacity to
1se In a grid circuit, all you do is try various values
with the Dubilicon in circuit until you have the right
one. You note the value, and then buy a Dubilier
Mica Condenser of that value, and there you are !

In connection with the Dubilicon, there is an inter-
esting httle problem. How many different capacitics
can be obtained by using it 7 For example, tuking the
first two units only, you get two vglucs by using
cach separately, one by using them in parallel, and
another when they arc in series. Tot;gl 4. How
many arrangements are  possible by using the first
five units, both separately and in various com-
binations ?

To the purchaser of a Dubilicon who sends in a
correct estimate, we will award a cash prize of
2

If two or more competitors send in a_correct solution, this prize
will be divided equally among them, while if no cotrect’ solution 1s
furthcoming, the prize will be awarded to the competitor furnishing
a hgure most closely approximating the correct estimate, or divided
among them equally 1f more than vne 1s included in this category.
By courtesy of the Trader Publishing Co.. Ltd,, the competition will
be judged by the Editor of the " Wireless Tradet," whose decision
will be final.

All you have to do is to purchase aDubilicon from your Wireless
Dealer. It will be given to vou in a sealed box contaning a numbered

ADVERT. UF I'HE DUBILIER CONDENSER €0, (1925) LTD., DUCON WORKS, VIC1ORIA KOAD, NORIH ACTOX,W, 3.

That is why we tell you that, instead of buying a large
number of unnecessary condensers of different values,
and trying cach one, you should buy one Dubilicon
for 30/- and save moncy !

entry form, and full particulars of the compernn
as well as instructions for the of the Dabilicon.
N.B.- -Youmust parchase from 4 Wircless Dr.nlcvr,
and the scal on the box must be unbroken. W
cannot supply direct.

We would like you to remember that onlv a himited
number of Dubihicons are beang made, so you will be
well advised to buy quickly.

Daon't forget that vou will be purchasing the most
useful condenser ever made. av well ws o L he f
winning £20 outrighe !

3B
/o\.\ ’EQ
TRADE MAIR

— 3 11—

DUBILIER

REC\STERED

CONDENSER CO(1925)LTD

TELRPHONE ! CHISWIUK 2241-2-3,
E.p.s. 184

1 Advertisements for '* The Wireless World ”’ are only accepted from firms we bolicve to be thuroughly rcliable.

Al
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u—nn—n—u—u—uu—u—n—u—u—n—n

ANOTHER INTERESTING COMPETITION
FOR “The Wireless World” READERS

£10 in Cash Prizes

First Prize £5 Third Prize £1
Second Prize £2 o s
ALL YOU HAVE TO DO'!

PLACE in the order of merit, according to your judgment, the nine most attractive
and convincing advertisements in the current issuc; classified as follows :

1st, 2nd and 3rd most attractive whole pages.

1st, 2nd and 3rd most attractive half pages.

1st, 2nd and 3rd most attractive quarter pages. or smaller spaces.

T

The folowing considerations determine the real value of an advertisement :

(1) TIts arresting character: which depends upon its attractive arrangement, with or
without illustration

(2) 1ts obvious truthfulness: truth in advertising 1s a sound business maxim. as well as
an cthical necessity

(3) The convincing quality of its descriptive matter : an advertiscment is of no value if
it does not induce the reader to purchase the article advertised, when the need
arises, on it~ merits as described.

VOTING COUPON

'll_‘l‘l—ll-ll—ll_Il-llmJ!mlmh—-lh—II~II—IIMJI*IIuII—II—II

Whole Page Advertisements. Half-Page Advertisements. Quarter-Page or Smaller Adverts. ‘
|PageNo. | Name of Adeertiser, Puase No. Name of Advertiser. 1 Pag: No. Nawme of v rtisr. |
| , | \
Ist Ist st | ‘ ] '
| | ! {
dnd! l 5 |
2ud ' 2ud l 2nd

il ! I | 3ed | | 3rd

Name. ... ..o . . Address .. e S

WHIEN vou have filled in all the numbers on the couvon, write
veur name and address clearly in blosk letiers in the spuce
provided, and post the completed conpon to:

** The Wireless World,"’
Dorset House, Tudor Street, London, E.C. 4,
marked in tottom left-hand corner ‘- Advertisement Competition."

ALL COUPONS MUST BE POSTED TO ARRIVE NOT LATER THAN APRIL 26th, 1926

O EEACaGaNE NN aNaNaacN AR AENs0 oA EsINNEEIsENNataaanEsiaseNasueass 34ENEENSEENOESSSCUaGsaDARGGaAaNt RS AN aaRSNaRsaasEREERana)

RULES and CONDITIONS.
1. The decision ot the Advertisernent Manager of “ The Wircless World " 5. The Competition is to arrange the list ot Advertisements in what is

an any point connected witli the competition must be a-cepted as final considered to be the order of merit. Tlie correct order of merit will he
2. No responsibility can be accepted for any letters lost in the pot or  Obtained by connting the votes given by comipetitors.

otherwise.  Proof of posting cannot be taken az proof of delivery.

3. No member of the staff of * The Wirel:ss World” or comp.iuion 6. The conpetitor whose lisi agrees, or most nearly agrees, with th
journals will be eligible to compete. nor o benefit in any way from the popular order ais indicated by the total votes will be awacded the First
prizes oflered. Prize, the next nearest the Second Prize, and so on

+. Each prize-winner will be notified by post, and a list of the prize-
winners will be published in “The Wircless World” as soon as 7. Lutry into this competition imples fill acceptance of all the fore-
convenient after the close of the Competition. going rules and conditions.

A2 Mention of = The Wireless World,” wchen oriting io advertisers, will ensure prompt altenlion vo
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Sparta sales are built on a
reputation for good tone.
That fine full voice is a secret
shared by no other loud

LOUD SPEAKER

FULLER'S UNITED

ELECTRIC WORKS, LIMITED,

Chadwell Heath, Essex
Tclephone : Hford 1200,

Telephone : Museum 9008.

\

W s

&'//’////

“The

Advertiscments for

.

LOW LOSS

-v.A. i d \\\,/
SQUARE LAW \r'

SLOW MOTION
HE " Cosmos ™ Condenser is

Telegrams : Fulicr, Chadwell Heath, a slow motion condenser with 1
LONDON DFPOT: absolutely no backlash cither il
176, Tottenham Court Road, W.1 when new or after use. This H

desirable feature is accomplished
by the use of a spring belt held
in t nsion, which permits coarse
tuning with the large knob, and a
10'1 slow motion with the small

SN—Y .
N ¥
ek

speaker.  The new patent %0

magnetic compensator gives oS

? a remarkably distinct render- /’;

% mg. The tone modulator in ¢

/ the ba.se gives the right inter- P
@ pretation to every item

s

) :

\\;...-w.\'s \’,&\-l\\“

N

N
Ny 3
N &\\Y N

= knob. s
Fur 13 valoes ‘/-'ﬁ, Cone hearings allow for adjustment y
T oves HHA, HHB. or HH. and the slow motion bracket can ,
far 53-5 valves : Typ;;HA or Hg, f be mounted for remote control as |
“or 5 valves or more :  Types A or B, / shown in the lower illustration.
7?:::“4- HA, HHA :g %g g \( / The condenser for fine tuning. /
X \ o e aQ 17
e BN | (7 Ve \ VERGNCE S T |
Tupe B models fitted with both volume >\ CONE BEARINGS Metropolitan-Vickers Elee, Co. Ltd,) 7z
and tone control, ) ./ MntroNickq 5’ou£:, . ldbw (éh:ring Cross 7
5 oad, London, W.C.2. 7.
\ ’/ n‘“ g Prices: 43
\ e ec"/e/' / / ..: Slow Motion "000z5 mid, 14/9
/ [ = W . 0003 15/6 <y
’ 4 I 6 : Ordmary,, ‘enoz; ., 12/- s
f 1S In the = s S
S - /
/ ase g :
(&

WWireless World * are only accepted from firms e believe to be thoroughly reliuble.
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Make your choice!

Watmel products offer you two choices ingenjous construction, ‘the \Vntn}el “;
for leaky arid rectification—cach gers- Variable Grid Leak maintairs any partic. ,}

g thefr particular purpose as only ular valve indefinitely )
Watmel products can. Firstly there is % hen thereis the Watmel Combined Grid ¢
the famous Watmel Variable Grid Leak, Condenser and Fixed Girid Leak. Haves }
used with the unique round Watmel time and space a~d is 8o constructed to
4 TFixed Condensers, By its use the expeti- Mlew the Grid weak to be connected
menter can apply the ex- across the condeuser m1 §
s actly corrcet grid leak direct to the filument ot |
valve to the detector— 3 the detector valve. Jtcan §
varying it for different < le supplied in any com-
valves and through- r tination aud resistauce, ﬁ
- 3md a card
for illustrated §
booklet _and §
askyourDeal-
crio show you
these interest-
tng Watmel |
prodiects.

2 < Ancde Resistance,
28 " e 30,000-100,000 ohms 38
Combined Fixed Grid
20 Leak aud Copdenser 26 !

out his ex-
periments
rujoying the
certainty
that by vir-
tuo of ite

New Condenser Pricea.
B L
= Sizes *006 .
FACENT Variablo Grid Leak.
True Straight Line 5 to 5 megok
Frequency Variable Condenser.

Summer Reception
. e o h THE WATMEL WIRELESS COMPANY LIMITED.
call S f or h 1 gh ef f 1 c 1 e n c y | & Ig?;a. Goswell Road, London, E.C.1.

resenlative for Lancashire and Cheshire.
Mr.]. B. Levee, 23, Hartley St., Levenshulme, Ma

The best period of the year for long-distance reception is 3

passing.  With the advance of Summer it will be more TN S NN N W Cor N N .
difficult to tunc in those distant stations which were picked
up so casily a short time ago.

Only by using highly - cfficient components in you: receiver
can a really satisfactory standarl of performance be
maintained throughout the ycar. A great deal depends upon
the cfficiency of tuning devices—for it is in the tuning circuits
of a receiver that losses arc most detrimental—the available |
encrgy is smAll and must be carefully conserved. L ARE
Build thic Igranic-Pacent True Straight Line TFrequency

Variable Condenser into your receiver and you may feel CLEAR Ryl
confident that the cnergy in your aerial is being utilised to the Qe
1 est possible advantage —not dissipated in wastefnl losses. T
Further, the perfect case of tuning afiorded by the cven SPEAKERS !/?“
distribution of stations over your condencer dial will make RANT
reception o real pleasurc. i WHEN %
Dust-proof bearing gives silky tuning movement and one or

three-hole fixing is provided for.

No better straight-line variable condenser can be obtained at
the price.

‘00035 mfd, 14/6 ‘0003 mid. 18,6
Ask your dealer to show you.
Write for List U. 165.

~

. INTERVALVE g

'TRANSFORMERS
ARE USED
IGRANIC Paceat Type AF4 - 5 17/6

ELECTRIC
Essentials. Type AF3 . - 25/-

L D7 ’
IMITE/-—- The Nearly Perfect Transformer.

149, Queen Victoria St., London. Works: Bedford. Ask for Leaflets Wad01 and Wad0?.

Braaches @ Binningham, Bristol, Cardiff,. Glasgow, Leeds, Manchester, Neweas'le, |
. . |
A2ALALA 2 AAAAALA LA FERRANTI LTD., Hollinwood, Lancashire |

Ay Mention of ' The Wireless MWorld,"”" when cwriting to advertisers, will ensure prompt atiention. 17

Exclusive
Manufacturing
Liceusces of

Radio
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TMC

Low Capacity Keys

combine

Extreme Low self-capacity.
A positive locking action.
Rapid make and break.
Unvarying performance.

Adaptability to varied switching
requirements.

Strong and accurate construction.
Pleasing appearance.

All the live the key

are

parts of
cfficiently insulated from the frame.

Individual parts arc machine - made,
ensuring accurate construction.  The
‘gold-silver’ contacts are always clean.
The ends of the springs are tinned to
facilitate soldering. FEscutcheon plates
and levers are of polished and lacquered
brass or finished in bright nickel plate.

TM.C. Low Capacity Keys are

made in 3 models :

12 point, 3 position .. 7/-
6 point, 2 position
24 point, 3 position

No. 1.
No. 2.
No. 3.

Have you sent for your
copy of the tnleresting
T.31.C. Catalogue ?

It 4s free on  request

Telephone Manufacturing Co.,

Ltd.,

Hollingsworth Works,
West Dulwich,
London, S.E.21.

Phones - Swdenham 2460/ 1

If your dealer does not stock T.M.C.
Goods we will supply you direct
at the above prices, post free.

BIBIIIIIREPIII I I ISP II LI IIOI PP

Q Advertisements for ** The Wirecless World "'

are only accepted from firms we believe to be thoroughly reliable. A
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m0200000000000©

Patent No. 2480210
Registered Design No. 715424,

1. Non-rotating insulated engraved top.

2. Highly finished screw-action Bakelite
insulated head.

3. Shielded metal clamping faces.

4. Cross hole for connections, flush with
clamping face to avoid shearing of
wire when the head is screwed
down.

5. Smooth stem, ensuring that strands
of connecting wire will not bind up
with thread.

6. Highly finished Bakelite
collar.

7. Standard 2 B.A. stem with nut.

8. Transverse slot with clamping nut,
eliminating soldering.

insulated

STANDARD MODEL
{Bakelite insulsted)
(Type B) {Eype M)

9d. each. 6d. each.

1ok vour doaler for them, but if he cannol supply, scid
vour order fo us cnclosing Iis name and address,

POPULAR MODEL
(Non-insulared)

THustrated catalogue free on request.
4 q

BELLING - LEE, Queensway Works,
Ponders End, Middlesex.

LING-

EP8.7,

n
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VERNIER AT TACHMENT GrvING
ADDITIONAL SLOW MOT/ON.

ot 1 89
W
Diat 0.70 390 . Movemenr S
o0 CONDENSER 2 TO/ ‘&' / ,

SypProrRTING
SHOULOER PIECE
Mo Lo PLATES USED

CONDENSERS
o your ler

P08 oaz g

=L IOUr g

MovasLE STop,

No Bacse Lask. The shortcomings of Condensers as a  whole lave

been met in this the latest type.

The new “DEVICON" TRUE SCALE FRICTION CONDENSER

Paten! Appin. No. 1yqo, 20)

ExTRA HARD
Fricrion Drsc .

fricrion

WhrEFL has a 2 to 1 movement with additional slow motion device

attached. One drilling hole in pancl is all that is necessary
Sce the diagram at the side and note the improvements.

Ask your Dealer about it.

oot - 15/6 ‘0003 14/- M d i
wno3 - 146 0002 13.6 CLoTmBmiee CLad) (AT
guaranteed by

A lephone @ 6798. Q
Ner'gate Street ’{:lzgr:g::g 971))(-\'1(' : NOtt'"g ham.

1 —— = m— S——— T ——

M ——— = —— —
48 N N B 0 R 0 NN O N S 0 0 S BN SN NN S N E N N O S
-

ADVERTISEMENT COMPETITION RESULTS

The following are the prizewinners in the Advertisement
Competition announced in the issue of “The Wircless
World " dated April 7th, 1920,

First Prize £5 Third Prize £1 Second Prize £2
\WVo L LANT, 133, Hillside AL OLDACRIE, 130, Princes IR, H. STANSWOOD, =, Fairtield
Harlesden, T.ondon, N.\W. o IRead, Jlartshill, Stoke-on-Trent [Lane. Darrow-in-l"urness.
Four Consolation Prizes of 10 - each:
1L W SMITH, 1835, St Augustine Road, Seuthsea, Tlants. ERNEST PERCY, 18, lHunsdon Road. New (ross,

London, S0 G. AW, WILKINS, (03, Green lane, Norbury, London, SAV. 16, E. W. J. CAMBRIDGI
3, Glenavon Road, Stratford, London, 7.8

CHEQUES HAVE BELN DISPATCHED TO THE PRIZEWINNIERS.
The WINNING ORDER for the nine advertisers was as {ollows:

Whole Page Advertisements. Hall-Page Adverfisements. Ouarter-Page or Smahvr Adverts.
Page No. Nmme of ddiw rIi~'..—. P'ase No Name of ddiertiser. 1Page A\'o.; - Nam. ;.hiwr!iwr. |
- AL Vandervell & € ,,— .. . | L -
Ist| 5 Lid. ‘ & he l Ist n Delling-T.cc. Ist: 11 Lisenin Wireless Co.
i - — — -
| - N . . . c i Nelson Llectri .
|2nd { Ferranti, Ttd Indl m Radio Devices Co. ‘2[](]? 13 L:ds i Iigetric Co,
! ' .
| ' The Marconiphone Metro-Vie Supplies, ) Goswell Engincering
Srdl 1 o drdl 4 | g Brd 12 G I
N ST & N O N S S SN o S N N A N SN ¥ N SO N S
AR Mention of " The Wireless World," when writing 10 advertisers, will ensure prompt aitention. 21
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CA'T. No.,
134932
B FLAT
TYPI
fitted with
GRID LT A«
IN SERES,

PRICE 23

el
THE FINEST FIXED CONDENSERS MONEY CAN BUY
OR SCIENCE PRODUCE.
FIT THEM TO YOUR SET AND BE SATISFIED.

In these condensers the two clips used when the grid leak is in parallel are fitted nnder the terminals.  The third clip
is supplied loose and should be held in position by the screw which holds the condenser to the panel. The exact
pesition of the third clip is clearly indicated in the above illnstration, and full directions arc supplied with each condenser.
TESTED 500 VOLTS
FLAT TyYPE < g

The parallel connection is usual in valve detectors, and the series
arrangement is used in tuned anode and resistance couplings, etc

The above can be supplied with or without grid leaks fitted,

I Ask_your Dealer &

. for Cotalogues and

list RIE. 141, If el g
unable to obfein 139/3:8
write  direct 14 I B. UPRIGHT
A’ﬂﬂ"fﬂf’ll'l"! - 'I\'l')r.:

. J.E.HOUGH Ltd.
: Edison Bel!
: Works,
LONDON, $.E.15.
and at
Huntingdon.

fittesd with
GRID LEAK IN
PARALLEL.

PRICE 2/3

TESTED 500 VOLTS |
—__UPRIGHT TYPE

ARE YOU USING

AERIAL AND REACTION

25 .. .. .. .. .. .. 56
335BBC)Yy .. .. . .. 5/6
50 .. .. . e . 56
75 .. .. .. . . 5/6
Daventry A A
TUNED ANODE AND REACTION
250-650 .. . . .. .. 56
650-1630 5 ... 16
1500-3000 .. .. .. .. 106
(Daventry)

Regd

1 vesign

REPLACE
COILS AND
HOLDERS
AT LESS
THAN HALF
THE COST.

\“\mfﬂwm
COUPLERS?

YOU SHOULD BE—you will obtain far better results by doing
so and also SAVE MONEY'!

“* MELLOWTONE ™ Couplers are specially designed to avoid dis-

tortion in telephony reception, they give excellent selectivity and
perfectly smooth reaction control.

They plug into standard valve holders, take up small panel space,
have small external ficld and high coupling ratio.

Obtainable from all reputable dealers. Write for Illustrated List

of this and other Mellowtone Specialities—and if interested in

QUALITY Receivers, ask for Catalogue of Mellowtone Two and
Four Valve Sets,

LONDON DEPOT: “MELLOWTONE,”
TRIUMPH HOUSE, 189, REGENT STREET, W.1.

Telephone: Regent 1660.

BRETTELL LANE WORKS

0 Ldzevtiscments for " The Wireless World ™ are only accepied from firms we believe to be thoroughly reliable. A7
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Osram
D.E.2

HF & L.F
Only 12 Amp.filament Current Consumption at -8 Volts

Wireless users all over the country are welcoming the new D.E.2
OSRAM VALVES. Their introduction spells cheaper wireless
without loss of efficiency. Accumulator charges are halved or
reduced by a third on account of the markedly low current con-
sumption of the D.E.2. Expressions of opinion continue to pour in -

e N

§ Better in clarity and strength of signal. Delighted with the excellent results. . . 1 }
{J/ A Frank I3, Saicver. can safely say that 25 users have now !
|E= in use the OSRAM D.E.: through my
= I could not wish for better resulis. recommendation. . Burslen

Fred. Gomershall,

I’y . =ragd) oy , “Seplace \J M .
Hoit. Sce. Dowshury and District Wircless Sociely. Performance bcyond reproach. For

Delighted with performance. It is my general all-round listening,we thoroughly
intention to replace my present valves recommend these two new OSRAM

TNIADH

with OSRAMS. N T Hignetl. VALVES. « Electrical Industries.”

> NOLT VALV
(2 ?ﬁm a GVolt R@Sw%\ S

price 15/6 eacH

@é The & &L~ your gzz@r@nz‘ee

T e T o ATl e
S e S 7 NS YONL TN S,
Adut, of The General liectyvic Co. Lid., Magnet House, KNingsteav. Loandon, W.C.2.

AR Mention of “ The Wireless World,” when wiriting 1o advertisers, will ensure prompt altention.
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CRITICS OF RUGBY POLICY.

J{’l' could hardly have heen expected that the Post Office
would eseape from eriticism, from one divection or
in connection with  the  establishment of  the
Rughy  station, and  the  remarkabie efticiency of the
station scems 1o have been pro-
vocative of stronger expressions of

another,

$04040004400400000000000000 00000002

concerned with the development of beam stations, whilst
his company has na share in the control of the prin-
ciple of ¢ side-band " telephony, which has made trans-
atlantic tclephony possible.  The Tost Office has made
it abundantly clear that the transatlantic telephony trials
which they are now conducting are in the nature only of
experiments. At the time Rugby
station was put in hand there was

dissatisfaction than would prob CONTENTS. system of long-distance tele-
ably have been the case if  the
station had been less suecessful. Eprioring ViEws

But the most remarkable ow
burst  against  the Post Office
policy which has vet come to our
notice emanates from Mr,o 10T,
Fisk. the managwng director of
Amalgamated  Wireless  (Austral-
asia), Lt Mr. Iisk. inter-
viewed by the Press. is reported
to  have stated that the only
reason he can suggest as to why
the British Post Office anthorities
are not attempting direct wireless
communication with Australia is
that transatlantic telephony  has
been developed under the control
of o foreign concern, and that for

NEON WAVEMETER
By A P,

Reaners’

By Prof. K.
Pryeriean
MARINE
Cerrext Torlces
Review oF
NEw
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By 800,
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WinkLlxs Eqrirvest ... 585
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576 this  state  of affairs changed

during  the  several years that

580 Rugby has been®under construc-

: . 5 ke 5 .

R lmn_. so  that ll?L onlyvalter
Appleton. native  to  adopting  a svstem

developed in the United States
would have been to adopt no
system at all and to abandon all
effarts  at  establishing  long-dis-
tance  wireless  telephony  until
some British system should chance
to he developed in the future.

589

no
PAGE phony except that which the Post
. 57 Otfice decidded to adopt, nor has
591 §

595 As a practice ground for ex-
perimental  development,  why
599 should not the span of the Atlan-

tic be as good as any other, espe-

this reason  the Dominions  are . . . cially since at either end exist all
being neglected in favour of the L the facilities both of material
United States. Lerrers 1o e Eptror 0 L 604 and  skilled  personnel for carry-

H My, Fisk had hoped to im- READERS'
press those wha would read his
statement in print with the sin-
cerity of his concern in matiers of Empire welfare, he
should have becn diplomatic enough to omit the further
statement which he is reported to have made, that he
believes ““ beam ™' stafions will ultimately provide an ex-
cellent telephone service linking up the telephone ex-
changes of Australian cities with the telephone network
of T.ondon.

The company which Mr.

8

O‘M‘M‘0000““Q““Q“Q‘Q“Q““Q‘Q‘Q‘

i
f

Fisk represents is intimately

PropLeEMs

605 ing out the project? Having once
developed transatlantic telephony
the erection of Dominions stations
is but a question of duplicating equipment, and, un-
doubtedly, the Past Oftice has this end in view,

We sincerely hope that the Post Office will treat Mr.
Tisk’s outburst to no more consideration than it merits,
and will continue the policy of adopting the best systems,
whether of British or foreign origin. and so serve the hest
interests of l"mplre by speeding up the practical solution
of inter-I'mpire communication.

A9
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for the Transmitter.

Bv A. P. CASTELLAIN, B.Sc, A.C.G.I, D.I.C.

VIERY amateur who works a transniitting set should
E have a wavemeter, in order that he may be able to
keep to the wavelengths allotted to him in  his
licence.  When experimenting with a set it is very easy
to get off these wavelengths, cspecially on the 23 and
46 metres range, and nothing causes so much friction

Letween the amateur and the Powers that be than this.
‘I'ransmitting wavemcters in general use fall into three
classes © the heterodyne or valve wavemeter, the crystal
and galvanometer absorption wavemeter, and the neon
wayemeter. The first type—the heterodyne wavemeter—
is rather apt to be a snarc and a delusion for transmit-
ting work except in the hands of an experienced worker
(who would not use it for preference). owing to the
number of harmonics of hoth transmitter and wavemeter
oiving beat notes at many points on the wavemeter scale.
<o that the actual wavelength becomes a matter of doubt.
Another snag in this type

) of wavemeter is the ease
0’ N )\‘ll'\ \\‘hnh n.s.’ \:_ll\c
Swm ) pulls into step 7 (7.,

(=] a
e 80,000 ascillates at the  same
VAN frequency) with the trans-
Fig. 1 —The circuit of the neon mitter if the latter is at

wavemeter.

all powerful, so that no
heat note at all is heard unless the wavemeter is token
some considerable distance away.

The second type of wavemeter has not the ambiguity of
wavelength like the first, but its calibration is rather apt
to depend to some extent on the adjustment of the crystal.
and has the further disadvintage that a sensitive galvano-
meter. which is an expensive item. must be used.

Principle of the Neon Wavemeter.

The third type—the neon wavemeter—depends for its
action on the fact that if a potential of about 170 volts
is applied between twa clectrodes in neon gas, the gas
hecomes conducting and luminous and remains luminous
while the potential is reduced. until about 140 volts is
reached, when it becomes dark again,  This wavemeter
(Fig. 1) consists cssentially of a tuned circuit with a
neeon lamp in parallel to indicate when the cireuit is in

A 10

A Simple, Inexpensive Instrument

APRIL 2151, 1926.

resonance with the transmitter, and its actual operation
may be sticlied in reference to Fig. 2.

In IYig. 2 arc shown threc voltage resonance curves.
a, b, and ¢, the resonance curve. of course, being the
relation between voltage across the tuned circuit and the
tuning capacity when power at a definite frequency is
being absorbed.

When o tuned cirenit is placed near even quite a
small transmitter of only a few watts, very large potential
differences are set up across the tuning condenser, giving
voltages of the order of hundreds  Now it has already
been  said  that a  neon  lamp  will  glow when
about 170 volts arc applied to its electrodes, so that
the neon lamp will indicate when the voltage across the
tuning condenser reaches this value.

&

N

z

o GLOWING
A | 1| SR ] \-- =

(©)

© 14or--—---— e atat

- DARK
v

[o]

[+ 4

Q
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w

S a

o b

>

CONDENSER READING

Fig. 2 —Showing the resonance curves obtained with various
deprees of coupling between wavemeter and transmitter and
their effect on the glowing of the neon lamp.

20
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Neon Wavemet er.—

‘The three curves in Fig, 2 show the voltages obtainel
across the tuning condenser for various degrees of
coupling between wavemeter and transmiitter, curve (a)
being for a tighter coupling than (5) or (c).

If the coupling is too loose (7.e., if the wavemeter is
too far away from the transmitter), as in curve (o), the

170

VOLTS ACROSS CONDENSER

50° ' 60°
CONDENSER  READING
Fig. 3 —Showing that a low resistance circuit is necessary for the
wavemeter in order to give accurate readings.
masimunt voltage across the condenser will be too small
o operate the neon lamp.  On the other hand. if the
coupling is oo tight [curve (¢)] the neon lamp will Tight
over quite a large range of the tuning condenser. and
thus the actual tuning capacity for resonance with the
transmitter becomes a little doulitful, although the neon
will glow more brightly as the voltage increases over 170
and thus approximately indicate the resonance point.

Optimum Coupling.

However, there is another drawhack to coupling the
wavemeter too tightly to the transmitter if the latter is

Pl e 27 =0
LT .
3 ¢ . ©g s© ‘

2 l
A Y
W
8 72
3 & N ]
; L @ Y @ Y
a" a | " 1
N7 Y N

-

Fig. 4.—Dimensions and d'rilling of front panel. A, 6B.A. blind
tap on underside: B, 1/8 in, diameter countersunk for No. 4
wood screws ; C, 1/2 in, diameter hole

1 S __7”7_.

ol very low power, and that is the fact that the wave-
meter absorbs i certain amount of power, partlv for coil
and condenser losses, hut mainly for lighting the neon
lamp, and this power naturally increases with increase
of coupling.  The hest value of coupling, as indicated

10

Wireless

- - B .
e
-5%”——-———]

World i
Y e Y e e T Y
o T e
8. c Y
A S

7 4 | B
D) 1/ ) 2
89/, f
l AG
Fig. 5.—Dimensions and drilling of coil panel. A, 1,8 in. diameter

countersunk for No. 4 wood screws; B, 5 32in. diameter; C,
5 16 in diameter.

i curve (£), Fig. 200 that which gives a0 resonance volt-
age of just over 170 volts, 1.0, just over the striking
voltage of the ncon lamp. ’
Once the neon lamp has heen made o tight, it will con-
tinue to glow until the extinguishing voltage is reached.
This voltage varies with the shape of the clectrodes and
on the pressure and purity of the gas in the lamp. but

5

Back view of wavemeter with the cover removed

for the average 1un of Linps s round about 140 volts,
o that as the wavemeter condenser is moved  through
resonance the lamp will continue to glow over a short
range of movement and shouid thus give rather doubtful
readings on the waveineter.

In practice. however, it is possible by suitable design
to make the resistance ot the wavemerer cireuit very low,
and 5o nuke the resonanee curve very sharp,' which in

'See an article by the writer on H.F. resistance in 7'%he

Wirclies World of May 13th, 1925
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Neon Wavemeter.—
jtself will increase considerably the accuracy of readings
—s0 much so that in practice some form of slow-niotion
gearing for the wavemeter condenser is found to be neces-
sary. Fig. 3 shows the above point quite clearly, curve
# being that of a higher resistance circuit than the circuit
for which ¢ is the resonance curve. :

The neon lamp, being in parallel with the tuned cir-
cuit, will increase the resistance of that circuit to some
extent when glowing—i.c.. it will flatten the resonance

APRIL 2:1st, 1926.

these will be obvious on inspection—until the wires are
free, and then to soak the cap in methylated spirits for
about five minutes in order to soften the plaster, when it
will be found quite easy to withdraw the lamp by hand.
The lamp is mounted under a little ebonite clamp, as
shown in Fig. 7, faced with a piece of Sorbo rubber to
prevent damage when the clamp is tightened.

Choice of Condenser.

maximum value of the variable condenser is
0.00025 mfd., and any good make will

T'he

o do provided it fulfils the following con-
ditions :  /ixed plates insulated with
strips of ehonite, o moving plates in-
sulated with top and bottom end plates
ot ebonite—but »of the usual type with
metal end plates and small ebonite
bushes. It should be remembered that
there will be nearly 200 volts between
the fixed and moving plates, so that the
insulation mnst be of the best. Once

the insulation of a condenser has broken
) down, it will only give endless trouble.
so that the consideration of good insu-
lation is of primary importance. It is

o o

also very advisable to have some form
of slow motion arrangement for turning

Fig. 6.—The wiring diagram of the wavemeter.
condenser) are connected to the screen at S.

curve  One way of improving this trouble is to connceet
the neon lamp in series with a high resistance of, say.
80,000 ohms to a megohm. and to place the two across
the circuit,

This is really a refinement, as in practice tuning is
quite sharp enough without this resistance, though its
use certainly improves the sharpness——in fact. the use
of the resistance is #ot advised for low poiccr transmitters
as more power is absorbed by the wavemcter, but it is
advised for higher power (over 1o watts) transmitters.

Construction of Wavemecter.

Practically all the information necessary for the con-
struction of a suitable wavemeter may be obtained {rom
the photographs and drawings given in Figs. 4 and g
and wiring diagram in Fig. 6.

The neon lamp used is ene that is made by the
Economic Electric Co. as part of a lightning arrester—
the lamps may be obtained separately, however, and cost
2s. 6. each. Tt will be seen on reference to the photo-
graph that the serew cap
has been removed from
the lamp in order to re-
duee stray capacities, and
also in order to increase
the insulation. since it is
very easy to get a conduct-
ing path of flux between
the contacts when solder-
ing. To remove the cap.
all that is nccessary is to
file the patches where the
two wires are soldered—

RUBBER
SPONGE

Vig. 7.—Showing the method oT
mounting the neon lamp behind
the window in the panel.

AI2

The moving plates (Cosmos

the condenser.

A metal screen-—copper or aluminium
—is incorporated in the wavemeter be
hind the panel in order to remove any hand cffects that
otherwise might be present. This screen is connected to
the moving plates of the condenser (the fixed being insu-
late]). and to one side of the resistance if this is included.

S aYy ~
Fig. 8.—Dimensions of the ebonite tormer for the short-wave coil

A little point to be noticed is that the slot in the screen.
corresponeling to the slot in the panel through which the
lamp is viewed, should be larger than the latter, so that
the lamp does not bear on the sharp metal edge, and so
get cracked when the clamp is tightened.

The coils used in the wavemeter are as follows: the
special coil shown in the photograph at the head of this
article has a range of from below 20 metres to just over
50 metres; a Gambrell a/z plug-in coil gives from 45
to 1235 metres, and the A coil from go to 255 metres—
while if it iz desired to cover 400 metres a B coil must be
used.

Consiructional details for the former of the special
short wave coil are given in Fig. 8.  Twelve gauge phos-

2z
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Neon Wavemeter.—

phor-bronze wire is used, with six turns and a spacing
The method of making such a
coil has been described many times in 7% Wercless World
so that it will not be elaborated here.
that the former used to hold the coil gives a very rigid
mounting indeed, which is a desirable feature in any
wavemeter coil, and an absolute necessity in a short wave
removable—since

of gin. between turns.

coil, especially when it s

Wireless
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change or distortion in the coil will lead to errors in

calibration.

It will be found

any

Neon wavemeters made according to the above design
may be calibrated by sending them carefully packed to
the calibration department of Zxperimental Wireless, to-
gether with a calibration coupon which will be found in
cach issue of Experimental Wircless.
should be tested on the transmitter before sending in, to
make sure that the neon lamp will glow.

The

wavemeter

TRANSMITTERS’ NOTES AND QUERIES.

General Notes.

Mr. A, Kofes (K KB7), Cauerstr, 19,
Charlottenburg, Berlin, is conducting a
series of tests to investigate the strength
of short-wave signals under  various
weathier conditions,  He is transmitting
every night from 2300 to 2315, G.M.T..
and  will welcome reports, preferably
weekly, stating the meteorological condi-
tivns at the receiving stations.

0000

Mr. W. R. Clark (i 2VX). 3, Caroline
Place, Aberdeen, was i two-way com-.

munication with BZ 6QA on  Sunday.
March  27th.  The Brazilian  station,

operated by Mr. A, Santos, in Maranhio,
a distance of 4,000 miles from Aberdeen,
reported the signals as RS on a 2-valve
yeceiver and easy to read despite strong
atmospheries.  ( 2VX  was transmitting
with an input of 12 watts D.C., 400 volts.
The appavent aerial current was 0.25
amps., working on the third harmonic of
the aerial system and on a wavelength of
45 metres, while BZ 6QA was using 50
watts 1.C.W. on a wavelength of 38
metres.

Mr. Georg Holmlund (SMZN). Rosen
lundsgatan 3, Géteborg, Sweden, has
started transmitting again, after a year’s
silence, on 44 metres. e is usualiy to
Le heard on Saturdays after 2300 (. MUF.,
on Sundays aftev 0600 (.M T and on
other days before 1800 GLMUTL | and alter
hroadeasting honrs,  His new transmitter,
a three coil Meisner, is at present taking
its input from an A.C. supply. but he
liopes soou to iustal a aectifier.  The

acrial  current  is  about  0.75  amps.
SMZN was one of the first Swedish
stations to be licensed, and NMr. Holm-

Lind will welcome reports from Dritish
amateurs.
ocoo

Messrs. T A, and . ¢ Studley
((+ 51D), 6, Rutland Road. larrow, in-
form us that on Monday, 5th  April,
they logged 170 transatlantic stations
hetween 0000 and 0630 (:.M.T.. includ-
ing every distriet in U.R A | stations in
Canada. Brazil, Mexico, and Porto Ricog
also some in New Zealand. The receiv-
ing set was a one-valve Reinartz, and
the wavelengths varied betweeen 35 and
42 metres:  conditions  were  genevally
favourable, though at times atmozpherics
weie bad,

0000
Mr.o L. B Thomas (G 6QR). 33. Har-
penden Road, West Norwoad, S E.27,

has  been in  comnmunication  with
U 2CVJ. Mr. Robert Hart, Flm Street.
Hartsdale, N.Y.. with an input of 1C
watts enly, supplicd from an M.L. Annde
converter, and using an Osram L.S.5
valve, the filament voltage bemg rated at
4.5 volts,

0000

Mo BoW. Wwrren (G 6C1L), 19, Mel
ville Ruad, Coventry, is conducting very
low power tests on a wavelength oi 45
wmetres, and will be glad if anyone wha
has heard his signals will send a QSL
card giving details of reception.

A well-known station on the South coast
G 2M1, owned and operated by Mr. A O
Milne at 41, Victoria Avenue, Northdown,

Margate. The transmitter is shown on

the ieft with its tuning coils above Two

D.E4 valves are used in. parallei with

220 volts on the anodes. Mr. Milne's

transmissions have been heard in North
Sweden and in Spain.

Mreo oL Mardon (U 2CWR), 1309,
West Farms Road, Bronx. New Yok,
assistant  division  manager, A RR. L.,
will be glad to receive repeorts on his
signals trom British amatenrs.

0000
With veference  to  the  ohservations
and  records  of  long dictance  signal
strengths and theiv velation to  varying
weather conditions  described by Mr.
H. N. Ryan (6BV) in the February

number o Eeperimental Wircless, Mr.

F. Weir-Mitchell, of the Government
Kadio Station, Maymyo, Burma, asks us
to state that he has heen experimenting
on this subject tor some time, and would

like the help of a few transmitting
amateurs  in various countries,  The
Monsoon  seasou 1o Burma  will soon

begin, and Mr. Weir-Mitchell wili par-
ticularly welcome weekly weather reports
from all parts of the world.

2000

New Call-signs Allotted and Stations
Identified.

2 BQU.—R. Warrener, * Inwood,” 3,
St. Mary’s Road, Tonbridge.

(¢ 2BRP.—L. W. Humphreys, 7, Pine-
hurst Road, Swindon.

G S5OM.—D. E. Osman, 44, Cambridge
I'ark, Wanstead, E.11, (Change of
address from Leigh-on-Sea, Essex.)

G 6FZ.—H, E. IF. Taylor, Abbots Ter-
race, Abbotswood, Guildford (transmits
on 45, 90 and 150-200 metres).

¥ 8BU.—L. Ledeur, 17, Grande Rue,

Lure, Haute-Sadne.

. F lSKB. AL Grégoive, Pont d’Avignon,
vard,
1 1CU.—Alfonso  Marullo, Via XX

Settembre 89, Rone 30.
N PC2.—The Radio Labaratory,

Technischehoogeselool, Delft, Holland.
0000

QRA’s Wanted.
G2AH. G 2EC,
(i 5TR.

G 2EM, (i 2EW,

¢ Convention Félégraphique  Inter-
nationale et Reglement y Annexé, Revi-
sion de Pavis, 1925, pp. 178, comprising
the text of the Telegraphic Convention of
St. Petersburg, 1875, and the Regulations
for International 'lUelegraphic  Service
hased thereon, and revised in Paris in
October, 1925, which will come into force
on November 1st, 1926 ; with explanatory
note by the International Telegraph
Burcau, Berne, and an appendix amplify-
ing and explaining  certain  of the
articles,  Published Ly Le Burcau Inter-
national de I'Union Télégraphique, Berne,
1926.

* Worterhueh  der  Elektrischen Nach-
richtentechnik,”” by O. Sattelberg. Part
II, German-——~English. A Dictionary
of Technical 'Terms used in Electrical
Communication, pp. 319, Published by
Jutius Springer, Berlin; price 12 Reichs-
mark.
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A Section Devoted to New Ideas and Practical Devices.

SOLDERING HINT.

A chemical Bunsen burner is very
convenient for heating small solder-
ing irons for usc in wiring a receiver.
The iron is gencrally supported on o
block of wood, so that the holt is just
above the Dblue inner cone of the
flame.  Anvone who has tried this
method of supporting the iron, how
ever, knows that there is a tendency
for the iron to roll away from the
flame when one’s back is turned, and
it is very annoying to {ind it stone
cold just as one has manceuvred an
awkward wire into position. At the
present time there are large quanti
tics of hoeseshoe magnets from tele-
phone ringer magnetos on the market
which can bhe obtained for a few
pence. If ane of these is fixed to the

Soldering iron support.

wood block, and if the iron is laid
across the open end of the magnet in
the manner shown in the diagram, its
position can be easily adjusted, and
there will be no tendency for move
ment. —R. Y.

CRYSTAL DETECTOR.

The sketch shows the construction
of a special type of crystal deteetor
capable of extremely fine wljustment.
An arm A cut from sheet metal is
piveted at P to a support adjustable
for height.  In the centre of the tri
angular hole cut in the arm is a cat-
whisker which is suspended by short
wires W, wiving a certain degree of
resilience to the contact point.  The
extremity of the arm is depressed by

A 14

means of a knurled terminal which
is screwed down against the pressure
of & coil spring. The crystal itself is

ethod of cbtaining critical

An excellent

adjustment in a

of contact pressure
crystal detector.
mounted on a slotted am B, which
gives a mniversal movement and en
ables all parts of the erystal surface
to be explored.—J. .
o000

REWINDING TELEPHONES.

In rewinding telephones with No.
47 S.W.GL wire breakages are fre-
quent, and the soldering of the joints
is not an casy matter when an iron
is useil. A very convenient method
andd one which is used in other eler-
trical work, such as armature wind
mg, is to take a strip of sheet capper.
line wide and 4in. or zin. long. and
1o bend a V77 shaped hollow at
one end.  Phis is tinned and a small
picce of solder inserted so that i

VALVES FOR IDEAS.

Readers are invited to submit brief
details, with rough sketches, where
necessary, of devices of experi=
mental interest for inclusion in this
section. A receiving valve will be
despatched to every reader whose
idea is accepted for publication.

Ledters  should  be  addressed  to the  Editor,
CWireliss World and Radio Revicw," Dorset
Hon,e  Tudor  Street,  Londou, [ 1, ond

miarked ** ldeas.”

torms @ small crucible.  The ends of
the wire are then cleaned, twisted to-
gether, and touched with a spot of
resin flux. ‘The end of the copper
strip is then heated and the ““ V"
shaped nick applied to the wire, when
a perfectly soldered joint will be
obtained. —A. K. D.

0000

H.F. TRANSFORMER.

The new ebonite or moulded bases
which are now being fitted to valves
lend themselves admirably to the
construction of H.F. transformers.
The base can be removed from a
broken valve by immersing for a few
minutes in methylated spirit.  This
breaks up the substance used for
securing the glass to the base and
permits its easy removal.

HF
= .| TRANSFORMER
‘b V/NDINGS

VALVE
BASE

H.F. transformer mounting.

A short piece of cbonite tubing of
suitable diameter is then fitted to the
hase and secured, if necessary, with
a little shellac vurnish. The trans-
former windings are then wound on
the chonite tube as single layers,
either  side by siude or  with  the
secondary  wound over the primary
after lirst covering the primary with
a layer of waxed paper or other suit-
able insulating material.  The ends
of the windings are then soldered to
the valve pins, the primary winding
being connected to the ‘‘ grid *’ and
‘“ anode "’ pins and the secondary to
the ‘“ filament ’’ pins.—S. A. H.
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THE OBSERVATION OF FADING EFFECTS.

Measurenient of Signal Strength with Simple Apparatus.
By PROF. E. V. APPLETON, M.A., D.Sc.

OST browadeast listeners are aware that the signals
received from distant stations at night very often
undergo marked and sensibly periodic changes in

intensity.  ‘Fo thix phenomenon the name of ¢ signal
fading 7’ has been given.  ‘T'hese signal variations have
heen shown' to be due to the variable nature of the rays
returned to the ground by the jonised laver of the upper
atmosphere (the so-called Kennelly-Heaviside laver). and
it seems quiate certain that a detailed study of fading will
vield very immportant information regarding the nature of
the ionised layver and the variation of its properties
throughout day and night.  This article is written with
the idea of interesting experimenters in the subject. and
of asking them to co-operate in an attempt to obtain
really reliable information on signal fading,

Aural Observations Unreliable.

Tt ought to be mentioned that American experimentets
have tackled this problem under the direction of the
Bureau of Standards, and in No. 476, Vol. 19, of the
“ Scientific Papers of the Bureau of Standards’” will be
found an account of the analysis of the data,  Unfortu-
nately . veryv little in the way of definite results emerged
from this analysis. so that there is a very open field for
British experimenters.  Of course, it is easy to be wise
after the event, hut 1 think that the American investi-
gators failed because they relied on aural observations.
The ear is a very poor guide in judging changes of signal
intencity, as I hope to show later in this article.  To get
accurate readings of signal intensities we must have re-

4
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Fig. 1.—A simple circuit suitable for making observations on the
fading of wireless signals.

course to some ohjcctive method, such as the use of a
galvanometer. The galvanometric method is at once more
accurate and much more sensitive than the audibility
method, signal variations being registered which are
quite undetectable in telephones. Many experimenters
may feel that the introduction of a sensitive galvanometer

-‘Appleton and Barnett, Proc. Roy. Soc., Dec., 1925.
1

in a wireless receiver means endless complications, but
this is not the case. 1f the observer feels that he does
not wish to be troubled with the vagaries af a mirror
galvanometer, a simple table galvanometer may be used.

Let us now consider the type of circuit most suitable
for the study of signal fading. It should be mentioned
at the outset that the results ave most easily interpreted
if a loop aerial or a purely vertical aerial is used, but
if an I, aerial must perforce be used very little differ-
ence between the fading on it and on a purely vertical
aerial will be noticeable if the horizontal portion is not

Fig. 2.—Aiternative methods of obtaining a rectified galvanometer
current,

too high and not too long. The receiver must be a high-
frequency amplifier with as little rectification in the stages
as possible,  The circuit manly used at Cambridge by
Mr. Barnett and the writer is shown in Fig. 1.

This circuit will be well known to most readers of 7/e
il'ireless 1World, and presents no new feature except that
to the secondary T, of tle high-frequency transformer
of the second valve is conne-ted a stable crystal detector
D and galvanometer G. Arnother circuit which has been
found extremely useful is the two-valve neutrodyne, de-
seribed in Zhe Wireless 1Worl7 of October 21st. 1925.
But there are many other types of high-frequency ampli-
fiers (c.g., the superheterodyne} which we have found
will answer just as well, or even i otter, for the measure-
ment of the signals from distant staions.  'The main point
is that no audio-frequency stages »ould be introduced
before the galvanometer stage.

Choice of a Galvanomeler.

I now come to the discussion ot the measuring circuit,
which consists of a rectifier and a galvanometer. Here
we have a choice of threc different types of rectification,
which are illustrated in Fig. 2. In cach case the coil L
is coupled electromagnetically to the last stage of the
high-frequency amplifier.

The simple crystal vectifier shown in Fig. 2 (@) is, in
many ways. the most suitable, in that no current flows
through the galvanometer in the absence of signals. In
this case a very sensitive galvanometer can be used. and
the variations of weak signals studied. But it may be
difficult to get a crvstal detector sufficiently stable for
a long period of readings, in which case the valve volt-
meters shown in Figs. 2z (8) and 2 (¢) may De tried. In

215
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The Observation of Fading Effects.— -
the circuit 2z () anode rectification is used. signals
resulting in an increase of anode current. In the case
of the circuit 2 (¢) cumulative grid rectification *is
used, there being a steady current through the galvano-
meter. which is reduced when a high-frequency electro-
motive force is induced in the coil [..  The advantage of
circuits 2 (&) and 2z (¢) is that they both may be calibrated
(as is the case with the Moullin voltmeters). using low-
frequency electromotive forces. But the cxperimenter
will find the erystal rectifier the simplest for most purposes.
The next point to be considered is the choice of gal-
anometer, and here expense may be a deciding factor.
There are, however, very
satisfactory galvanometers or.

" the market, at a very reason- bl
able ficure, which ave speci- L r G
ally suitable for this kind I

cood

of work. If a mirror gal-
vanometer is used I recom- E s

mend the Student’s Galvano- pig. 3.—Change—over switch
meter No 7926 (pri(‘c connections to substitute tele-

£3 35.), made by \V. G Pye, phones for the galvanometer.
of Cambridge, which is dead-beat and is «quite rapid
cnough in action for most purposes. It has a sensitivity of
120 mm. per microampere when the scale is 1 metre from
the galvanometer. If a table galvanometer is required
I recommend Pye’s Table Galvanometer No. 7957 (price
£3 38.). which is also dead-beat and has a sensitivity of
about 4 divisions per microampere.  Both of these instru-
ments are very robust and age provided with safety
clamps. These instruments have been used in almost all
of the work at Cambridge on signal fading.

Accurate Tuning Essential,

When the amplifier has heen built and the gal\'nno-i

meter set up it will be found most useful to tune in a
particular station, using telephones insteadt of the gal-
vanometer as indicator; and here the circuit shown in
Fig. 5 may be helpful to the beginner. 1t is simply the
rectifier circuit of Llig. 2 (a), with the introduction of a
change-over switch and telephones. If the telephones are
put into circuit the reaction coupling of the amplifier may
e adjusted until a telephone signal of the required in-
tensit)" is obtained. This signal should be of comfort-

Wireless
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able strength and not too loud.. When tuning adjust-
ments have been made as accurately as possible, using
telephones. the galvanometer should be put in circuit,
and it will be found that a signal of normal telephone
strength will- give a suitable reading of 20 to 30 micro-
amperes on the galvanometer.  If the table galvanometer
is used this will give a full-scale deflection, while if the
more sensitive mirror galvanometer is used a shunt may
be necessary. In either case the deflection can be in-
creased o decreased by altering the coupling between the
coil 1. and the amplitier. Tf an carth, E (Fig. 3) is
connected to the coil L it may not always be necessary
to retune when the galvanometer is switched into circuit.
Lut in every case I recommend such an adjustment as a
precaution.  The tuning of the amplifier and aerial
cirenit shoulld be altered until the maximum galvanometer
deflection is obtainable. It is abscluiely essential to
have accurate tuning. The galvanometer deflection may
then be taken as proportional to the square of the ampli-
tude of the carrier wave. ’

Effect of Modulat.on.

Observations should first be made on a broadeasting
station 8o-120 miles away. and it will be found that at
night signal variations are always taking place, the gal-
vanometer showing variations even when such variations
are not audible. In fact. it will be found that the gal-
vanometer deflection has to fall almost down to zero
before @ marked audible reduction in intensity is noticed.
so insensitive is the ear to changes of sound intensity.

A careful watch should be made to test whether the
modulation of the telephony station affects the galvano-
meter deflection.  With the signals received from the
R.B.C.. station (excepting Daventry), accurate tuning re-
duces the effect of modulation to a negligible amount.
but a watch should always be kept for such effects, which
might possibly be mistaken for signal fading.

In some future articles 1 hope to describe some of the
results which have been recently obtained at Cambridge,
using the .galvanometer method of studying fading.
These results include the divect experimental proof of the
existence of the Heaviside layer and the first determina-
tion of its height. Suggestions will also e made regard-
ing the way in which amateurs may co-operate’in attempt-
ing to solve some of the problems still before us.

NEW YORK’S WIRELESS HOUSE.

\" pressing a key in Radio House. London, the nuin

Marconi telegraph office, carly last Friday morning,
Captain P. P. Ickersley. Chief Tingineer of the British
Broadcasting  Company. opened the most up-to-date
wireless-fitted house in America. This house is Jocated
at Saint George, Staten Tsland, a residential suburb of
New York. In the construction of the huilding, the wire-
less aerial and all the wires for connecting up receivers
and loud-speakers to supply every room with wireless
have been built into the walls. Not a single wire is
visible throughout the house.

Captain Eckersley closed the circuit of the Marconi
high-speed transatlantic wireless transmitter communicat-
ing with New York. The signal was intercepted at Long
Tsland. New York. and automatically relayed to Staten

A 16

Tsland. where it closed the circuit to the loud-speakers
and other electrical contrivances for the operation of
wireless reception in the house.

A master receiver on the first floor operates three loud
speakers downstairs ; anothet supplies the first floor, and
a third feeds loud-speakers in the three bedrooms. Master
controls up and down stairs transfer the output from the
various receivers to different loud-speakers, so that all
loud-speakers can be operated separately or together, and
the receiving sets themsclves can e operated from dis-
tant points by switches mounted on the walls.

The object of this demonstration house, the wireless
equipment of which has heen designed by the Radio Cor-
poration of America, is to give the American public a
new and broader conception of racio service in the home.

23
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A Section Mainly for the New Reader.

VALVE ECONOMY.

There still seems to be a mistaken
idea in some quarters that the «Jull
emitter valve i by way of being
somewhat of a IU\ur\ on account of
its higher initial cost.  Actually,
assuming that accumubutor charging
has to I)c paid for at even the lowest
current rate, the average «ull emitter
at its present price is cheaper in the
long run than the lnwht emitter, even
if the latter were actually gi\'cn
away !

It is realised that. in exceptional
cases, where  accumulators  are
charged by the owners at negligible
cost, perhaps by connecting them in
series with a lighting or power cirenit,
circumstances may  arise where the
use of bright emitters is advantage-
ous, but this is an exception to the
general rule.

Lven in the matter of initial cost,
providing both valves and LT bat-
tery arc to be acquired, no real saving
is cffected by purchasing  Lright
valves, as. in order to obtain the same
number of burning hours per charge.
a-much larger and more expensive
battery is required.

0000

GRID-LEAK VALUES.

In this sceetion of the April sih
issue of The Wircless World it was
shown that. in a resistance-coupled
amplifier. the anode and grid resist-
ances are, in cffect. connected  in
paretlel, and therefore the vesistance
of the latter should he high compared
with that of the former. uniess ampli-
fication is to be sacrificed. These re-
marks apply equal'yv to high- and tow-
frequeney .Illl[)llll(‘l\ and also show
why the method of amplification using
very high anode resistances (up to 3
megohms). due to von Ardenne il
Heinert, s likelv to be unsuccessful
when applied to an H.I'. amplifier
followed by leaky grid condenser
rectification.

3

If the detector grid leak is of
ralue sufficiently low for satisfactory
performance of its function, it may
very possibly le comparable with the
preceding anode resistance, in which
case only some 50 per cent. of the pos-
sible aniplification from this stage will
be obtained.

Clearly, therefore, it woulid Dbe
better  to use anode  or - hottom
bemid 7 rectification, or else to pre-
cede the detector by one of the more
conventional intervalve couplings.

TESTING L.F. TRANSFORMERS.

Notse inan LIS amplifier is often
traceable to a partial disconnection in
the windings (generally the primary)
of one of the transformers. It ocea-
sionally happens that the nature of
this break is such that it is not re-
vealed by the ordinary tests, particu-
larlv if these are carried out in haste
and without due care.

It a galvanometer and hattery are
used. these should he connected in
series with each winding in turn. and
the  needle  should  be  carefully
watched for some appreciable time :
any movement will indicate an inter-
mittent connection. ITn the case of
the mare clusive kind of fault, the
use of a pair of head telephones and
a battery is likelv to prove more effec-

tive.  The method of testing shown
i Cnnnections for

= pIlS§ testing an L.F.
||| transformer.

in Fig. 1 omay be used as an alter-
native to the more usual series con-
nection.  As the battery connection is
made and broken. lowl clicks should
be heard in the telephones, indicating
continuity of both windings. but not
intermitteney. To test for the Tatter,
it is necessary to listen intently for
some minutes. preferably in a quiet
room. The slightest sound in the

phones will show a defective winding.
When  making  this  and  similar
tests. it should be unnecessary to add
that the phones and cells themselves
shoulil also be tested previously : no
noise should be heard while a steady
current s passing. It is as well to
use an accumulator batrery, with a
voltage of from four to six. in pr=
ference to dry cells.

Tt a fault is found it will. in the
great majority of cases, be located in
the primary winding.

D000

SOLDERING FLUX.

The use of a non-corrosive solder-
ing flux such as resin is frequently
advacated.  Unfortunately, this is
much more difficult to work with than
arc most of the proprictary fluxes,
which, when applied sparingly and
with care. are quite suitable for the
majority of purposes, and have the
advantage that the work docs not re-
quire such a thorough preliminary
cleaning.  In certain cases where
special care is necessary, it will be
undesirable to run any risk of leak-
age between connections, and it may
be worth while to make up an en-
tively non-corrosive flux by dissolv-
ing one part (by bulk) of po.dered
resin in three parts of cther.  'This
liquid should be applied with a
brush, and the surfaces to be joined
together should be filed or rubbed
with emery-cloth before soldering.
Ether is obtainable from any chemist ;
it 1x highly volatile and subject to
rapid evaporation.  The flux should
he kept ina wide-mouthed bottle. and
a brush may be litted through the
cork.

0000
“TWO-VOLT »* VALVES.

A wond of warning should be given
to those who are contemplating the
use of valves requiring some 1.8 volts
on the filament in a superheterodyne

A 17
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receiver. In actual practice it will
generally be found that the maximum
number of such valves which can be
run from a single accumulator cell
will not exceed five or six, and if
more are used a second cell will be
needed. In this case it will be con-
venient to arrange to feed the fila-
ments of half the total number of

Wireless
World

valves from each cell separately, pro-
viding a common negative connection.

When six valves, taking o.35 amp.
at 1.8 volts, are connected in paraliel,
it will be seen that the permissible ex-
ternal resistance in circuit must not
exceed about o.1 amp. This will
necessitate the use of extremely short
and heavy leads in the filament cir-

DISSECTED DIAGRAMS.

APRIL 21st, 1926.

cuit, clean connections, a fully
charged accumulator, and particu-
larly of a rheostat having a ‘‘ zero ”’
minimum resistance. Unless one is
willing to take these special pre-
cautions, it would be wiser to restrict
the number of valves supplied by a
single cell to five only, or to adopt
those taking a lower filament current.

No. 27 —Stage-by-Stage Tests of a Standard 1-V-2 Receiver.

A consideration of the series of circuil diagrams given below will indicate an effective and logical
course of procedure in locating faulls in a set which is totally or partially inoperative. Modificalions

of the method shown are obviously applicable to all mulli-valve receivers.

temporary shorl circuils.

Dotted lines indicale

0000
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2

The circuit diagram of the complete receiver.
that the valve filaments light properly and that a superficial
examination has failed to reveal any of the more obvious causes

of failure

It is assumed

The first valve (H.F.) is converted to a detector by transference
of leaky grid condenser and phones.
indicate that this valve with its associated circuits, aerial, earth,

Satisfactory signals wili

&c., are in order

3

Condenser and leak are restored to (aeir normal positions, the

transferred to the anode circuit of the detector.

‘This connection provides a test for the H.F. coupling, reaction,
the valve itself, and the connections to it.

pho nes bein

A 1S

The transformer ond first L.F. valve are tested by inserting

phones between anode and H.T. battery as shown.

in order up to this point, the fault will be found In the last valve
or second L.F. transformer.

If the set is

T3
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The DIMIC and H.F. RESISTANCE.

Regd. Design. No. 717674
Patents Pending.

THE question of the High Frequency resistance of Coils is one
of grcat interest at the present moment, and as a result certain
Coils offered to the public are advertised with figures for the
HF. resistance which we unhesitatingly challenge. We claim
that, whilst our engineers have designed the “DIMIC”
to have a High Frequency resistance which will give selectivity
without loss of the side-bands so essential to perfect reception,
the M “DIMIC” has the lowest H.F. resistance of any coil
offered to the public.

In all cases the ﬁgures we shall publish will be at the

Middle frequency for which the Coil 1s normally used, and as
taken by the NATIONAL PHYSICAL LABORATORY.

The H.F. resistance of “DIMIC” No. | is 525 ohms
at a frequency corresponding to 400 m., i.e., ‘026 ohms per rF.

Its H.F. resistance is the least of its many virtues, and
it is the Coil you will ult!mately use. Ask your dealer to show
you one and give you details of its application, or write us direct.

We are always wishful to extend “the helping hand.”

e LM MICGHAELE™ 5.

Manufacturers of Wireless and Scientific Apparatus

WEXHAM ROAD : SLOUGH : BUCKS

L

2 Vdwertisements for “ The Wircless World ™" are only accepted from firms swe believe o be theroughly reliable.

ATH
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i Choose your Valves
\

by comparison—

1. Compare the characteristics of the S.P. 18 Valves with the
published figures of other makers, Take the Voltage
Amplification Factor, multiply it by the Mutual Con-
ductance in micromhos. The squarc root of the pro-
duct is the figure to usec when comparing the relative
merits of valves.

2, Compare the filament details. How many cells are

3. Compare the prices. [required ?

4. Compare -he actual results, tone, quality, volume, etc.

TR

NS LT
ot 2
Talns XA um_‘{

'.{/

Theee particulars £~ Cosmos™ SHORTPATH Valves are given In the adjoining pant.

METRO-VICK SUPPLIES LTD,

(Proorietors, Meiropolitan-Vicker: Electrical Co. Ltdy

R
Metro-Vick House, 145 Charing Cross Road, London, W.C.2. Tai

1. The characteristica of B.P.18 Valves are:— / G)
RED 8FOT. | GREEN SFOT, 9 66_?//\\_/ :

Voltage Amplification
Factor ? B

& impedunce .. . 7,000 17,000

. Mutual Conductance

B3 Micromhos 2000 &

(X' Figure of Merit .. | 84 118
r); 2. 8.P.18 Valves consume only 035 Amp. at from 16 to

KA L
¢
AN

=
X/

QTR

N AA
&) o
LI,

1'8 Volts, and require ouly a single cell 2 Volt
Accumulator,

3. B.P,18 Valves cost only 12/6 each, gg:g;tz’ B iaghih(l’ﬁfxlve RA D Io VA LVES 7/

4. 8.1n18 Valves provide a BHORTPATH (o better A 45
results, E— 7/6

DG O .

Ny A._A“"\‘-: z ;‘N > 'm\' : NN _m 2.

L I TIOR3 SRR AN E IO RISLEERS @mg 7.
AT

GRS B e R O s S a a as R s AR S A s s s SRR AR AU AU A AR

MEMBERSHIP AND RENEWAL FORM.

To Dbe filled in by readers who wish to become members of the lLeague, or to renew
their membership for a further twelve months as from 1st April

IS

To the Secretary, the Wircless League, Chandos House,
Palmer Street, Victoria Street, SW 1. .19

*enrol me as a member
Please

. renew my membership
q;zlzlleg me_to membership with all the privileges and rights as enumcraled i the conslitulion of the Leagite,
wwludmg IFREE Insurance, Free Lecal Advice and Free Techmical Adiice.

of the Wircless League. 1 enclose P.O. for Two Shillings, T which

* Cross owl Linc not required. t Keep the Counterfoi’ of your PPostal Order.
WRITE IN  Name (in full) . . e s e
CAPITAL (Statc whether Mr., Mrs. or Miss)
LETTERS,
LUBATESS ..o oo oot et e e et e et e

My Membership No. is..............
(T'his is only applicable in the case of renewals)

('L Commencing with the first issue in May, ‘ The Wireless World ’ will devote four pages
in the first issue of each month to League Notes and News.
ez s N AR N TR AR I LA A AT S I S T ARSI AR RA RS AN A sl s i s A sl s s i N N s A 2 )

A20 Mention of ““ The Wireless World,”' when writing to advertisers, will censure prompt attention. 24
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MARINE WIRELESS EQUIPMENT.

Modern Practice Exemplified by Siemens Transmitting and Receiving Apparatus.

HROUGH the courtesy of Messrs.  Siemens

Brothers and Co., Ltd., we were recently afforded

an opportunity of inspecting their marine wire-
less equipment, and it is thought that the following
notes will be of interest to our rcaders. The marine
equipment comprises 1 kW., 1 kW. and 1} kW. spark
sets, a 14 kW. C.W. set, direction-finding equipment. and
a small tifeboat installation.

Fig. 1.—The { kKW. spark trans-
mitter and receiver cabinet
which also contaings a motor
generator and transformer for power supply

It is frequently stated that simplicity is the kevnote
of ctficiency, and possibly no better example of this can
be found than in the design of the apparatus which we
inspected. A ship’s wireless set must be capable of
being used at a moment’s notice, and also for long periods
without the fear of breakdown. Hence the desirability
of making every part of the apparatus as simple and as
foolproof as possible. Anvthing in the nature of com-
plicated or intricate mechanism would appear to he out
of place.

The Spark Sets.

There is little difference between the § kW, and } kW,
transmitting sets, and accordingly we confined our in-
spection to the * kW. transmitter, since this is produced
as a complete unit in a cabinet.  ‘T'he accompanying
illustration, Fig. 1, shows the arraugement of the appara-
tus. The bottom part of the cabinet contains the
generator, transformers, and closed cirenit inductances.
The power supplying the set is obtained from the mains

2

or from a 3o-volt battery, placed outside the wireless
cabin, which operates a motor generator of the inductor
type, which, of course, haz no complicated brush gear or
slip rings, which might give risc to trouble. This sup-
plies the power transformer at soo cycles, the trans-
former being wound on a closed core, and mounted in a
metal tank. In order to deaden the noise the generator
is placed on a felt mat at the bottom of the left-hand
cuphoard.  The excitation circuit eonsists of the usual
inductances and capacity in series with a quenched gap
across the transformer secondaryv.  The inductance and
capacity are contained in the right-hand compartment, and
the leads from the inductance are hrought out to sockets
which will be noticed to the extreme right of the quenched
cap. A circular handle will also be seen on the front
of the top of the right-hand cupboard.  This is the motor
starter, while on the extreme right of the cabinet is a
resistance in the field circuit of the alternator for regu-
lating the output of the transmitter.

Controls.

The main vertical panel on the right carries the battery
charging cut-out and the usual meters for control of the
machines charging the cells, while the aerial radiation
meter can be seen in the middle of the vertical panel,
helow which is the send-receive change-over switch. The
three spiral inductances seen in the middle of the appara-
tus comprise the coupling hetween the closed circuit and
the aerial circuit, and also the variometer tuning arrange
ment of the aerial. 'The quenched gap will be seen to
the right of the inductances. Owing to the complete
nature of the quenching the aerial circuit is direct coupled.

The quenched gap is composed of copper plates, which
are faced with pure silver, the surface being rubbed
down ond made perfectlv flat.  The plates are separated

by annular washers of the very best quality
mica, the success of the zap depending upon
the correct alignment of the silver-faced

< plates and the perfect insulation of the
500 CYCLES
I GENERATOR
l [ & DC MAINS
|‘ g OR 50 VOLT
I & BATTERY
o—0

.,|||_‘

Fig. 2(a).—Basic circuit of the } kW. spark transmitter.

mica washers. The piates are assembled between two
insulators, and also held rigidly together by means of an
end plate controlled by a thumb screw.

The veceiver supplied as a standard with the } kW.
size is contained in the left-hand portion of the cabinet,
and comprises a three-circuit tuner. which will be seen
on the table, and a valve and crystal detector mouated
on the vertical pancl. Plug-in coils are used in the
three-circuit tuner, which comprises an ordinary aerial
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Marine Wireless Equipment.—

tuning circuit, closed circuit and reaction. A twin crystal
detector will be noticed in front of the tuner unit. It
is prabably well known that the regulations require the
use of a crystal detcctor as an emergency stand-by. In
order that the crystal may always be in a suitable working
condition, the receiver empluys a reflex circuit in which
the crystal is used as a dctector.  Lurther, in the event
of a valve failing, the circuit can bhe changed over to an
ordinary crystal receiver by moving a simple switch.
The advantages obtumned by using high-frequency ampli-
fication in front of the crystal are too well known to need
further emphasis ; the arrangement gives a receiver which
is more efficient than the ordinary type, both from the
point of view of sensitivity and selectivity. The basic
circuit of the transmitter and receiver is shown in Figs.
2(a) and 2(b).

The C.W. Transmitter.

The continuous wave transmitter is as simple and
straightforward as the spark transmitters, and a general
idea of the apparatus will be gathered by reference to
Fig. 3. The apparatus is mounted in a rectangular
frame, three valves being placed in the middle. the in-
ductances on top of the frame, and the other components
of the circuit below and hehind the valves. 1t is interest
ing to note that when this transmitter was evolved it was

_._.-.._li__J
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Fig. 2(b).-—Single valve and crystal reflex receiver complementary
to the } k\V, transmitter.

found that greater and greater efficiency was obtained as
the insulation was made more perfect. The massive
insulators which support the valve panel and also the
inductance unit at the top of the frame are a good indica-
tion of what has been found necessary.

The basic circuit of the transmitter is shown in Fig. 4.
and again appears as being perfectly simple and straight-
forward. The main oscillator valve is seen on the left of
the panel in Fig. 3, and is an M.T.4, while the two valves

.to the right are the rectifiers, the rectifier filament volt-
meter being located directly below them. The two other
meters on the lower panel are the transmitter filament volt-
meter and the main feced current milliameter. A rheostat,
scen on the extreme left, is used to control the transmitter
filament voltage, while the central rotary switch adjusts
the filament voltage of the rectifiers, which are supplied,
of course, from a transformer. The power is obtained
from the goo-cycle generator which supplies the spark
set, the voltage of which is stepped up to about zo,000.
Working at soo cycles makes the problem of smoothing
A 22
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very simple, and accordingly a very pure note is casily
obtained. The grid leak, which, of course, is wire
wound. and the fixed condensers are mounted behind the
valve parel.

Fig. 3 —Valve panel of the 1} kW. continuous wave transmitter.

The C.W. transmitter is usually installed in addition
to an ordinary spark set, in which casc an even more
sensitive receiver is generally used in order to take full
advantage of the increased range obtained Ly employing
the continuous wave system. Several other types of
receivers and tuners are made, particularly for the purpose
of receiving the longer wavelength continuous wave
signals. Tig. 5 shows a simple receiver which can be
employed in conjunction with any of the tuners. Tt con-
sists of a detector valve and two low-frequency valves
of the V2 type, with provision for switching out any

of the valves or substituting the crystal de-

\V tector for the first rectifying valve. Another

-~ threc-valve receiver employs onc stage of
high frequency, onc detector, and one low-
frequency valve, which again can be used
with any of the tuners.

Tor long-wave reception
a separate heterodyne unit
is employed, consisting of
an oscillator valve, which is
coupled into the closed cir-
cuit of the tuner. Fig, 6
illustrates an alternative
type of tuncr, of a very
compact nature, covering
all wavelengths from 300

14

. 4.—Basic circuit of the
13 kW. G.W. transmitter.
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Marine Wireless Equipment.—

to 20,000 metres. The imnductances are wound in a number
of slotted insulating formers, and are connected in circuit
by means of special switches so as to eliminate any dead-
end effect.  ‘The switches are of the *“ Dewar * type, the
plungers of which are attached to a chain in which the
slackness is such that on pressing down any plunger the
chain becomes perfectly tight. If, now, another plunger
is pressed the limited amount of freedom of the chain
causes the first plunger to be withdrawn, thereby ensuring
that only one section of the inductance is in circuit at a
time.  ‘Thus it will be seen that it is possible to change
from one wavelength range to another merelv by press-

Fig. 5.—Three-valve receiver (detector and 2 L.F.) for general
reception.

g the desired key. The plungers or keys will be
clearly seen arranged along the bottom of the tuner in
Fig. 6. An adiditional feature of the tuners is the inclu.
sion, of a vacuum typc lightning arrester, which, in this
case, will be seen above the acrial condenser

Perhaps the most interesting part of the marine cquip-

Fig. 6.—The universal tuner which employs a series of special
dead-end switches.
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ment is the direction-tinder. which we had an opbortunity
of working. 1t is well known that the chief sources of

Fig. 7.—The direction-finding receiver cabinet.

error in a direction-finder are due to vertical effects and
direct reception. Both these causes of trouble have been
overcome, and whereas on other tvpes of receiver we have
found that to take bearings we
may require to swing through
20 or 3o degrees, we found
that bearings accurate to within
less than 1 degree could be ob-
tained. Figs. 7 and § show
the receiver and the aerial
arrangement respectively. The
aerial consists of a rigid frame
about . three feet in diameter,
which is totally enclosed, and
screencd by a circular hrass
tube mounted on a vertical
brass pillar. Rigid leads are
taken through the base of the
pillar to the receiver, and the
frame is rotated by driving the
pillar.  This is connected by
means of steel cables to a hand
wheel provided with a large-
sized scale marked in degrees.
It is intcresting to note that.
although the weight of the
rotating aerial is very consider-
able, it is possible to control
the hand wheel with one finger.

The receiver shown in Fig. 8
is completely screened, and
comprises a seven-valve high-
frequency amplifier, a detector,

8.~The
finding loop is of massive

Fig. direction-

construction suitable for
shipboard use.
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Marine Wireless Equipment.—
two low-frequency amplifiers, and the local oscillator for
C.W. work. All the condensers are mounted with ver-
nier controls, enabling them to he adjusted to one-tenth
of a degree. The screening of the aerial and the receiver
climinates any inaccuracies due to direct reception of in-
coming signals by ‘‘ pick-up ”’ in the coils and wiring.
In order to overcome the vertical effect, the receiver is
always used in conjunction with a small open aerial, and
is provided with a coupling coil, which can be coupled to
the other half of the frame. When a bearing is to be
taken the frame is rotated until a rough minimum is ob-
tained, the bearing then being sharpened up by adjusting
the coupling between the vertical aerial and the frame
aerial  The ‘* sense '’ of a bearing can easily be obtained
by means of the well known heart-shaped or cardioid
effect, in which rase the vertical aertal is tuned to the

APRIL 2151, 1920.

same wavelength as the station which is being observed
by means of an additional variable condenser, the sense
again be'ng read on a minimum. It was very intercsting
to notice the sunset effect, when considerable change of
wave-front and other modifications seemed to occur. 1t
was found exceedingly difficult to sharpen up certain
bearings, which would swing through as much as 20 de-
grees in some cases. One very important feature of this
direction-finder is that the presence of night effect is
easily indicated owing to the inability to sharpen up a
bearing with the compensating device. With the ordinary
type of direction-finder it is usual to take the mean of the
positions of swing, and if night effect or sunset effect is
present taere is really no means of determining it. With
this system, however, . the position of the coupling coil
between the frame and the vertical aerial gives immediate
indication of a doubtful bearing. P.D.T.

A NEW CONTACT DETECTOR.
The Johnsen=Rahbek Contact as a Rectifier.

T is widely known that when a metal conductor is
placed into close contact with a semi-conductor (agate.
for example) a very strong eclectrostatic attraction is

set up, as was lirst discovered by Johnsen and Rahbek.
It has, however, been discovered recently that such a
contbination alsu functions as a rectifier, in that it
permits the passage of a stronger current from the semi-
conductor to the metal than in the reverse direction.

Characteristic curves of a combination of iron and
agate investigated by W. Kramer are shown in the
diagram. Curve A represents the relation of current to
applied voltage through a combination of iron and agate,
in the direction of the iron, whilst curve B shows the
same current in the direction of the agate. It will be
seen that the two plates in combination constitute a
rectifier, but the current intensities are at present so small
that the new detector coukd hardly compete with the
present-day detectors. It is not unlikely, however. that
if this phenomenon were pursued further very useful
technical advantages could be obtained, not the least
noteworthy of which would be the elimination of the
necessity to scek for a suitable point of contact. On the
other hand, it is necessary for the surface of the two
plates to be ground down so as to fit each other perfectly.
and for them to be fastened together as fiymly as possible.
It is also advisable for the under side of the agate plate
20 be thickly silvered in order that the current may be
freely conducted to it.

The phenomenon is revealed in combinations of sub-
stances other than agate with iron ; instead of the latter,
aalena, molyhdenum, copper pyrites and similar minerals
can be used, such minerals being known scientifically as
clectron conductors.  These materials, in fact, conduct
the electric current, as do metals. by movable electrons.
In opposition to these, agate and similar semi-conductors
are called jon conductors. i.c.. the current is established
in them by the mevement of ionised atoms. Therefore,
the prerequisite for sccuring the detector effect seems to

A 24

be the placing of an electron conductor and an ion con-
ductor iato the most intimate contact possible, and it
seenis likely that this is also necessary for the elucidation
of the familiar crystal detector. In order to pass electric
current tarough the points of contact of the two stages
electrons must pass across from one material to the other.
Very little more work is necessary, howcver, to release
an electron from the electron conductor, for example,
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Characteristic curves of the agate-iron
contact detector.

from the iron plate, and to conduct it to the agate, where
the electron then causes the ionisation of an atom, which
then further gives rise to the passage of the current.
On this assumption the detector effect rests upon the
difference of the work which is necessary for the separa
tion of an electron in both materials. ‘T'his explanation
is not new, but it is certainly supported by these observa-
tions of Kramer regarding the detector effect of the
Johnsen-Rahbek relay. H. K.
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Events of the Weck in Brief Review.

WARSAW CALLING.

On Sunday last the Polish Prime
Minister, Count Skrzynski, opened a new
Iroadeasting station at Warsaw.

0000
WIRELESS AND BUSH FIRES.

Bush fires in the State forests of
Western Australia dnring the recent hot
season have been curbed to a great exteut
hy the nse of wireless communication.

0000

WIRELESS VILLAINY.

“ Aldershot is  suffering  from an
epidemic of thefts of bulbs .from lamp
standards, carried out, it is thought, by
listeners-in in search of cheap power
calves.”— Daily Express.”

The italics are ours,

oooo
FIRST WOMAN PIRATE ?

The doubtful honour of being the first
woman  wireless “* pirate ”” to be dis
covered by the Post Office probably goe<
to Mrs, Jane Phillips, of Shirley, Was
wickshire, who was fined £1 a few days
ago by the ITenley-in-Arden magistrates
for working a set without a licence.

cooo

THE WIRELESS LEAGUE DINNER.

As  already annonnced, the annmal
dintier of the Wireless League is to he
held on Friday next, April 23vd, at the
Royal Autowmobile Club.

A large gathering is  expected, and
many well-known personalities in  the
world of wireless will he present. Si
Arthur Stanley will preside.

onoo

ARCTIC SIGNALS ON 13.1 METRES,

Lheaders who, durving the next few
months, succeed in picking up the call
sign KEGK, on the extremely low wave-
length of 13.1 metres, will be listening
to signals from the Arctic expedition led
by Commander R. E. Byrd, of the U8,
Nuvy.  Besides this wavelength the
station on board the exploration ship
“Chantier ”” will also transmit on 20,
40 and 80 metres.

Although the number of listeners on
13.1 metres is likely to he small, at 1east
two receivers will be tuned in to the
signals.  One of these sets is in the
Naval Research Laloratory (NUF, at
Bellevue, D.C.; the other is being huilt
Ly the Marine Corps at Quantico., Va,

WHERE PHONES ARE SCARCE.
Ninety-one per cent. of the broadeast
listeners in Milwaukee make use of loud-
speakers, according to u trade survey.
Purchased sets are in a majority over the
home-built variety to the extent of 18
per cent,

PICTURE TRANSMISSION BY WIRE-

LESS. Captain R. H. Ranger, of the
Radio Corporation of America, is at
present in this country for the purpose
of demonstrating the commerclal practic-
abllity of transmitting pictures by wire-
less across the Atlantic, Captain Ranger
(left) is seen on the roof of Marconi
House planning an aerial systeni.

NEUTRODYNE PROGRESS IN U.S A,
The populavity of the neutradyne in
America may Dbe gauged from the an
nouncement {hat  the Freed-Eisemann
Rudio Corporation, which holds a licence
under the Hazeltine patents and intro
duced the neutrodyne to  Awmerican
listeners, has just opened u seven-floor
factory in the heart of New York,

The Corporation hopes to increase its
exports to Furope,

SEAMEN DEMAND WIRELESS
PROTECTION.

The Australian Semmen’s Unions ure
demanding that wircless be installed on
all vessels, Irrespective of tonnage,

0000
RADIO REPARATIONS

To cover reparations due, the Japanese
Government  has  decided  to  accept
£4,000,000 from Germany in the form of
Telefunken wireless apparatus.

0000
DIRECTION FINDING OFF HOLLAND.

PCMS and PCYM are the call signs of
two new wireless ' lighthonses ** estab-
lished on the Dutch voast at Maasluis and
Ymuiden respectively.

BRAZILIAN WIRELESS DEVELOPMENT.

The opening of the new wireless station
at Rio de Janeiro, which takes place
to-day {Wednesday), inaugnrates a new
service between Brazil and the United
States, I'rance, Great Britain, Clermany
and Ttaly.

SOVIET WIRELESS EXPANSION.
Kabul, the capital of Afghanistan, will
soon be connected with the Soviet chain
of radio stations, writes an Indian corre-
spoudent,  Witeless is heing thoroughly
exploited by the Soviet (lovernment,
which is constructing several powerful

stations in Niberia and the Kamchatka.

cooo

PLAIN SPEAKING IN ABERDEEN.
The Sheriff of Aberdeen struck just the
right note in his  warning  to wireless
pirates in the ' granite city 7 oa few
days ago.  In fining two offenders undes
the Wireless Act, the Sherift said he
would tiake good cave that those who
failed to have licences would have {o pay
a great deal more than the cost of the
licence.  Aberdonians are now following
the more economical course.

0000
SHORT WAVES FOR
AMATEURS.
Seventy-nine private individnals at
present hold transmitting licences in
Indu, according to a statement made in
the Legislative Assembly at Delhi by
Sir B, N, Mitra, Eight of these
licences entitle the holders to transmit
musical progranmes. Holders of non-
connnercial licences are now allowed to

transinit on 45 metres and helow.

INDIAN
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DX RECORD FOR SOUTH AFRICA,

South  African wmateurs are proud of
the feat performed by a Durban experi-
wenter, Mr. H. W, Heywoud (A3E), who

has succeeded in  establishing twu-way
communication  with a  Californian

amatenr station, U6HM, owned by M,
Clair Foster, of Carnival. A remarkable
feature of the achievement is the faet
that signals were exchanged both ways
round the world.  Mi, Hevwood's wave.
length wasx 35.5 metres.
co0oo
SHORT WAVE EXPERIMENTS IN
RUSSIA.

Experiments whicl have recently heen
conducted in the Soviet Laboratay at
Nishui-Novgoiod have resnlted in  the
transmission of shorl wave messages on
83, 102 and 104 metres to Chile and Porto
Rico.

The real object of the tests is to find
a practicable form of radio comnmunica-
tion with the remote parts of Russia
which ave nut provided with telegraphic
communication,

co0co
WIRELESS GOODS FOR TRACKING
CULPRIT.
A reward consisting of wireless woods
to the value of two gnineas is bheing
offered by a Midland wireless firm.

Messrs. Mellowtone, of Stourbridge. for
information leading to the detection of a
person stated to be making illegal use of
the firm’s call sign, 2WQ.

Several reports, one coming from New
7ealand, have been received stating that
2WQ had been lieard on 40 metres.
Actually 2WQ has been ont of action for
six months!

0000
ECHO IN THE STUDIO

* To muflle or not to mufile > is  the
question which has prompted somne in-
teresting hroadcast studio cxperiments in
Berlin. A studio hitherto draped with

Wireless
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heavy cluth has been ‘‘ re-clothed " with
a special kind of wood which, according
to reports, not only improves the quality
of received music, hut is move agreeable
to the perforiners.

Many listeners in Great Britain are by
no means satisfied that the B.B.C. have
reached finality in the acoustic design of
studios,

. cooo
BROADCASTING MORALS.

In raising the question of morals in
broadeasting, Cardinal  Dubois, Arch-
bishop of Paris, reminds programme
compilers that the songs and speeches
they send out reach the ears of small
children and of a public whose scruples
of conscience and morality ave eutitled to
respect.  The worthy Prelate’s admoni-
tion serves as a rveminder that the policy
of the B.B.C., however muc: it has been
criticised, has never been assailed on
grounds of morality.  Not all countries
enjoy the benefit of a healthy broad-
casting coutrol such as that obtaining in
Gireat Britain,

cooo

CUP TIE RELAY TO LANCASHIRE.

During the playing of the Cup-tie
match at the Stadium on Szturday next,
mauy thousands of Lancashire supporters
who are unable to attend the game will
le afforded some measure of consolation
through the arrangements for a land line
relay which are being carried out by the
Marcouiphone Company in conjunction
with the Daily Mail.

Microphones will bLe placed in the
Stadium in such positions that they will
pick up band music and cheers from the
crowd, while an observer in a round
proof cabinet will give a running
description of the game as it procceds.
The signa.s will be taken thiough A. and
B. amplifiers and relayed ta Manchester
and Bolton over Post Office land ‘ines;

PROGRESS AT
structional work on the new beam station at Bodmin is nearly completed.
is the transmitting station for Canada and South Africa.
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BODMIN. As is shown by this photograph, taken last veek, con-

Bodmin

APRIL 213, r920.

in the two northern towns cager crowds
will hear the proceedings on lond-
speakers.

WIRELESS ON AMUNDSEN EXPEDI-

TION, Commander F. Gottwaldt, who is

in charge of the Marconi installation on

board the ‘* Norge,”’ the airship in which

Amundsen and his party are proceeding
to the North Pole.

DISTANCE AND SIGNAL STRENGTH.

That wireless signals are strongerv 600
miles from a broadcast transmitter than
they are at 300 miles is the conclusion
arrived at by engineers of the radio de-
partiment of the General Flectric (‘om-
pany, New York.

For several weeks past thousands of
listeners in the United States have heen
co-operating  with the General Electric
Company by reporting on reception of
signals on broadeast hands.  The engi-
neers do not claim that the conclusions
are absolute, and cantion that more ex-
haustive investigation may reveal some
facts not yet apparent,

In abserving the varviation of signal
strength, it was found that the strength
of the signal dvops oft rapidly during the
first 300 miles from the station, and that,
contravy to what might be expected, the
signal strength actnally increases and is
apparently a little stronger at 600 miles
than at 300 wiles. Beyond the 600-mile
point the strength decreases again slowly
to the limit of the range of the station.
These distances are not definite values:
they are averages from a large number of
reception repurts.

A study of the zones in which fading
occurs shows that it is worst at ahont
200 to 500 miles from the station, and
this zone, from 200 to 500 miles, is the
territory in which there is the greatest
percentage of rapid-fading reports. Broad-
cast service is hetter at 600 miles thau
at 500 miles from a station because fading
is less pronotneed and the signal strength
is slightly grveater.



APRIL 2151, 1926.

Wireless
World

597

A Review of the Latest Products of the Manufacturers.

MARCONIPHONE VARIABLE HIGH
RESISTANCE.

The demand for a smooth-running high
value variable resistance has now been
utet by the production of a new Marconi-
phone accessory. The resistance material,
whicli is essentially graphite, is carried
on an cbonite base and is arranged in the
form of two raised concentrie rings which

Marconiphone variable high resistance,
vseful as a reaction control or for regu-
lating the output of an L.F. amplifier.

are bridged by a rotating metal bar carry.
ing a puir of spring mounted graphite
hrushes.

This accessory is manufactured in two
resistance values, with 500,000 and 40,000
chis maximum,  The former is a useful
unit for incovporation in LK. amplifiers
for providing a volume control by shunt
ing the secondary of an L.F. transformer
while the damping thus obtained flattens
out the transformer curve, producing an
improvement in reproduction. ‘The latter
type, having a low maximum value, is
intended for use as a reaction control, the
reaction coil being fixed in position with
regird to the induetance in the grid
circuit and the damping varied by con
necting the resistance across the reaction
winding.

Readers will appreciate the need for
resistances cf this type, and being aware
of the difficulties of construction may he
in some doubt as to the reliabilty of this
class of component, It may be said that
when used as a shunt in either the H.F.
or [L.¥. circuit of a receiver that varia-
tions in resistance value are obtained
without the slightest noise arising from
intermittent or microphonic  contact
whilst. the specimen submitted was sub-
jected to continuous rotation without an
appreciable change in resistance valne
arising.

D.C. MAINS UNIT.

The usual method of obtaining suit
able plate potentials for operating re
ceiving sets from D.C. mains consists of
bridging the supply with a vesistance and
tapping off suitable voltages along it.

The ‘Tudoradio Co., Ttd.. Tudcr
Works, Purk Royal, London. N.W.10.
Lave designed a simple unit for effect
ing this in which part of the resistance
consists of a lamp and is combined with

Tudoradio D.C. mains unit for obtaining
H.'T'. potentials for receiver operation from
direct current supply mains.

a smoothing circuit between the potentio-
meter and the output terminals. The
unit can be relied upon to give good per-
formance, although it may be pointed
out that D.C. supply mains in certain

districts pussess a ripple that may be
difficult to remove.
oCo0O0

‘ ABSORBOS ’ SHOCK ABSORBERS.

To eliminate the microphonic effect so
often experienced with receiving sets em-
ploying dull emitter valves amateurs fre-
quently have recourse to insert some form
of shock-absorbing material under the
feet of the set.

‘The use of ““Sorbo ™’ balls for provid-

‘¢ Absorbos '’ shock absorbing buffer for
eliminating valve microphonic noises.

ing a non-microphonic support is a method
which is not only well known to amateurs
but is  one which is very effective.
stratton and Co., Ltd., Balmoral Works,
Bromsgrove Street, Birmingham, have
mtroduced a form of screw-on foot in
which & “Sorbo ”* india-rubber cushion
carried in a2 metal rim can be easily
attached to the receiving instrument,

The metal mount is attached with a
centre serew and the indiarubber cushion
which is exceedingly pliable, is inserted
by being compressed and then being al-
lowed to expand on to the metal vim.
The vubber cushion is nearly one inch in
radius, giving ample support to a heavy
set. and is entively effective in preventing
the transference of microphonic vibrations
between the table and t}w set.

These shock absorhing buffers are sup-
plied in sets of four.

00D

COSMOS RHEOSTAT.

A departure from the usual form of
filantent resistance is to he found in the
Cosmos rheostat, a product of Metro-
Vick Supplies, Ltd., 4, Central Buildings,
Westminster, London, 8.W.1.

This rheostat incorporates two wind-
ings. so that it can be used with any type
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of bright or dull emitter valve, the wind-
ings having rvesistance values of 18 and
2 vhms, The resistance wire is carried on
a fibre strip and is much wider than the
formers usually employed for carrving
rheostat windings. A greater length of
wire is conscquently accommodated, and
as a result a moderately heavy gauge can
be employed to give the required resist-
ance value, having the advantages of
liberal current carrying capacity and
mechanical durability under the rubbing
action of the sliding contact. A strip of
spring forms the contact, and in shape is

Two-range Cosmos rheostat

an improvement on the usual form, inas-
much as it is supported at both ends so
that a hard contact is obtained which
cannot be forced out of position so as to
require readjustment of the tension.

The body of the rheostat is of white
glazed porcelain with a bush passing
through the centre to provide one-hole
fixing. The knob, which measures only
about Zin. across, is turned and polished,
having a neat and well-finished appear-
ance. The scale is of aluminium with
cleanly printed lettering on a black
ground.  Substantial knurled terminals
are fitted.

0000

THE DIALITE INSTRUMENT LAMP.

Adequate illnmination of the instru-
ment dials is essential for obtaining
critical settings. A small lamp fitting is
obtainable from A, F. Bulgin & Co., 9-11,
Cursitor Street, Chancery Lane, London,
E.C.4, designed for panel mounting and
fitted with a plated metal shade so as to
concentrate the light obtainable from a

Dlalite panel lamp for f"uminaling
instrument scales
small serew-in lamp on to a condenser or
other instrunient scale.

Marketed under the name of Dialite,
this attachment is secured by means of
one-hole fixing, and the shade is carvied
under a knurled metal rving,

This useful component gives a very at-
tractive appearance to an  instrument
panel, and the small lamp required is, of
course, operated from the L.T. supply.
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HOBBIES CABINETS.

Cabinet making is nndoubtedly the
most difficult job which the amateur en-
counters in the making-up >f receiving
sets. It is by no means easy to plane up
1ough hoards, and many amateurs adopt

Hobbies American-type cabiret, which is
asseinbled and finished frora pieces of
wood supplied accurately mactined to size.

the practice of purchasing wood accur-
ately planed to the requived thickness.
Even with planed boards cabinet-inaking
is not easy owing to the difticulty of
finishing the ends and edges perfectly
square.

A great deal of trouble can he saved
by adopting the ‘* ready to make” wire-
less cabrinets marketed by Haobbies, Ltd.,
which comprise all the necessary picces of
wood accurately machined o size and
ready for fitting up. In design the cabi-
nets follow American practics, with ver-
tical front panel and divided, hinged top,
3in. mahogany hoards being employed.

The stock sizes are 16in. x8in.x8in.
deep, 12in. x6iu.x6in, deep and 9in.x
6in, X 6in  deep.

coco

SWITCH SPADE TERMINAL.

The provision of a switch in the stem
of a spade terminal is a useful feature
to be found in the Sirrel connector,
manufactured by C. W. Garrett, 318, Sen-
tinel House, Southampton Row, London,
W.C.1.

The stem is of ebonite and is pierced
through the centre with a hole into which
is fitted a small har composed half of

The Sirrel spade terminal ircorporates
a simple form of break switch.

«honite and half of metal. The bar makes
contact with spring-operated surfaces on
either side of the hole, and the circuit
s completed when the hole is bridged by
the metal end of the bar.
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The spade counector is of heavy con-
struction, and the screw top is of a good
design providing easy and reliable con-
tact with a stranded flexible lead.

S.L.F. DIAL.

Among  the American  componenis
handled by the Rothermel Radio Cor-
poration of Great DBritain, Ltd., 24-26,
Maddox Street, Regent Strect, London,
\W.1, is a geared dial possessing unusnal
features. )

It is essentially intended for convert-
ing a condenser lhaving plates of the
straight line wavelength type to function
as a straight line frequency condenser in

Geared dial for obtaining straight line
frequency tuning with condensers having
plates of the square law type.

so fur as that the dial settings bear a
simple direct relationship to frequency,
By meaus of an auxiliary knob operating
on a pinion and toothed segmend a reduc-
tion ratio is obtained for giving critical
control of tuning, yet the drive to the
central shaft is not a direct one and is
applied through a pin travelling in a slot
so that the rvotation is not uniform for
any given propulsion by the pinion and
segment. The movement is of durable con-
straction, the brass plates heing substan-
tial in thickness and the guide pin, which
is of hardened steel, is made a good fit
in the slot,

The dull silver finish gives a good

appearance, and the graduations are
chemically engraved.

0000

NEW COIL MOUNT.
An improved form of coil mount is ob-
tainable from the Retlex Radio Co,, 45,
Stamford Hill, Foondon, N.16. and con-

A new coil mount of moulded Bakelite,

sists of a clean Bakelite moulding with
detachable pin.

In appearance this coil holder is an
advancement on the earlier types consist-
ing of a machined and drilled ebonite
hlock. The two sockets are fitted with
brass liners and connection is made by
means of a pair of recessed screws,

Capacity between the pins is reduced
by an air gap between the sockets,
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The Gambrell Baby Grand.

tritions serve to show the compactness of the set
and the arrangement of the components.  Photo-
graphed in use with an Amplicn ‘¢ Radiolux,”
one obtains a good idea of the comparative size.

The Mains Unit.

. The photograph taken of the instrument with

NI s often inclined to wonder how important
part is plaved by the necessity for the use of hat
teries and accumulators in limiting the use and

popularity of valve receivers.  Probably if from the time
that breadeasting started in this country it had heen pos
sible to dispense altogether with H.'T. batteries  and
accumulators, then loud-speaker sets would to-day have
been in far more general use and the ervstal receiver
would he almost a rarity.  But perhaps the very fact
that those who have used valve reccivers have Tearnt that
the associated batteries can be somethine more than
trial at times only adds 1o the interest attaching to
receivers designed to operate from clectric light mains
where one is fortunate enough (o have the eleetric supph
in the home.

Progress in Mains Recciver Design.

During the last couple of vears o good deal of pro-
gress has been made i the direction of eliminating bat-
teries where electric supply is available. and many experi-
menters have had such a system in use For a long while
past. Tt is comparatively recently. however. that scts
have appeared on the market cimbodyving the necessary
equipment to provide L.T. and H.T. current from the
mains.

An interesting little set operating from «divect current
mains has lately been produced by Messrs. Gambrell
Bros.. Ltd.. and is called the © Baby Grand.”” This is
a two-valve set, consisting of a detector valve with reaction
and one stage of low-frequency amplification.  Bv inter
change of coils long-wave stations can be received as well
as the ordinary broadeast band at suitable ranges.

The valves used are Go milliampere types, viz.. the
B.T.H., “ B.5,”” and ¢“ B.7,” the latter being used, of
course.  for  the low-frequeney  stage.  The  illns

o the lisb open shows the resistance unit for drop-
ping the potential of the mains 1o the equired values.
Terminals are provided. as shown. on the left of the

View of the receiver with the lid open. The resistance unit can
be seen in the lid

A2G
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A New Mains Receiver.—
resistance unit in the lid, so that connection can be made
to suit the voltage of the mains with which the receiver
is to be used. ‘The smoothing unit, consisting of con-
Jdensers an‘l a choke, is incorporated in the box behind
the valves, and, as a precaution, a fixed condenser is
inserted both in the aerial and earth leads.  The mains
connection is made into an ordinary lamp-aolder, and
the aerial, earth and loud-speaker connections are made
to terminals at the back of the set in the usual way.
The valve filament circuits are arranged so that no
adjustable filament resistance is required, the correct
resistance value having heen chosen, and the two valves
operate in series, thus effecting an economy in current
consumption. the required drop in mains voltage being
less.
Results of Test.

Using this set at some little distance from London,
ample volume was obtainei] both from 21.0 and Daventry
with a standard aerial. Tondon could alsa he received

Worrld
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with a smoll indoor aerial with adequate loud-speaker
volume up to distances of 3 to 5 miles, but this does not
indicate the limit of range. .

For hose with direct current lighting supply who wan
a simple broadcast receiver without the trouble of bat-
teries, the set can be thoroughly recommended. There
is, whilst the set is in operation, a trace of commutator
ripple still present, which varies in intensity, depending
on the conditions at the power supply station; but when
the transmission is actually in progress this hum is not
noticeable. The presence of a very slight trace of hum
when no broadeasting is on is, perbaps, an advantage
rather than an objection because it indicates that the set
is switched on, and because of the simplicity of the
arrangement it might he very easy to leave the set running
in the absenee of some such indication that the valves
were in use. We think, however, that there is still
room tor some improvement in the smoothing unit, and
no douht the designers will take this into consideration
in futvre editions.

AMATEUR STATION 2JB.

ITUATED in North-west TLon-

ception at R6 to Ry, with cxecllent

don, this station is frequently to
be heard on short wavelengths with
an input power between 3 aud 6
watts.

The transmitter, which employs
the well-known loose-coupled Hartley
circuit. is shown at the right-hand
side of the photograph. An L.S.3
valve is used as an oscillator, and
madulation is effected by the much-
maligned grid system, an ordinary
receiving valve beitig connected across
the grid circuit for this purpose, with
its plate joined to the grid of the
oscitlator.  While it is probable that
this svstem would be unsatisfactory
on higher powers, complete success
has been achieved on powers of 3 to
6 watts.  For Morse transmission the
filament of the modulator is merely
switched off.  Power is obtained
from the zgo-volt D.C. lighting
mains,

quality, has been reported hy an
amateur at Cologne.

TRADE NOTES.

Condenser Truths.

* A radio receiver can be no better than
its variable condensers,” is one of the
axioms laid down in an informative little
hook entitled : “ The Truth ahout Vari-
able Condensers,” which has been pro-
duced by the General Radio Company. of
(*ambridge, Masssachusetts. This publi-
cation, which is admivably illustrated, de-
seribes a wide range of instruments now
finding a market in this country. The
company’s British representative, from
whom copies of the hooklet may he ob-
tained, is Claude Lyons, 76. Old Hall
Street, Liverpool.

ocococo
Wireless in the West.

A Lorge factory, solely for the munufac-

ture of wireless sets and components, is

On the receiving side several sets
are used. ‘The receiver shown on
the left of the table is a replica of
that «described by Mr. W, James in
the December z3rd. 1923, issue of
this journal. lts flexibility is extra-
ordinary, and Australian  signals
have been received when using a few
feet of wire across the room as an
aerial.

Some experiments have been con-
ducted with the ohject of finding the
optimum wavelength for long-dis-
tance communication with low power,

A 30

and  some
been obtained.
wavelength  of

The low-power experimental station 2JB
operated at Brondesbury by Mr. John C.

interesting
For instance, on a
189 metres  the
areatest distance from which a re-
port was received
On ‘lescending to go metes, reports
came in from Irance, Belgium, and
Holland, while the longest distance
nreviously obtained was trebled by
using the g5-metre wave. ’

Wkhen transmitting telephony, re-

in conrse of construction at Bedminster,
Bristol, hy Automobile Accessories (Bris-
tol), Ltd. A separate factory will devote
its efforts to the manufacture of cahinets,
acemmnulator cases, crates, and all types of
woodwork used hy the radio trade. The
company hopes that hoth factories will
be in tull swing by the end of this month,
ccoo

results  have

The Social Side.

More than seventy members and friends
of the staff of Moessrs. L. MeMichael. Ltd.,
were entertained at a successful dance
held recently at the Royal Hotel, Slough.
The staff were happy to have among them
My, Leslie McMichael, managing director,
Miss MeMichael, and Mr. B. Hesketh,
B.Se.. director and works manager.

was ambridge.
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CIRCUITS

in Theory and Practice.

10.—Detection of High=Frequency Oscillations.

By S. O. PEARSON, B.Sc., ANMN.LEE,

N this sertes we arc chiclly concerned with the recep-
tion of radiotelephony, and the action of a detector
is considered from this point of view. The cnergy

of sound is conveyed to the drum of the car by waves
of compression and rarefaction of the surrounding atmo-
sphere, a given pitch of sound being produced by some
definite frequeney of vibration.  The band of frequencies
representing audible sounid is more or less limited, the
upper and lower limits not being quite the same for all
individuals : but, in general, the audible band of fre-
quencigs ranges from about 23 cveles per second to an
upper limit of about yo0,000 cveles per second.  How
ever, the range of frequencies chietly used in ordinary
telephony is only {from about 100 10 3.000 cycles per
second, Frequeneies of currents; ete.. within the audible
limits are reterred to as audia-frequencey or low-Irequency
(1..17) currents to distinguish them from the higher fre-
queacies used for wireless communication.

The actual wave shapes of sound vibrations are usually
of verv complex form. hut it can be shown that any
alternating wave, however complex in shape, can he re
solved into a number of pure sine waves whose sum will
give the wave-shape in question. "I'he principal sine wave
obtained in  this  manner.

are Lar higher than any ot those within the audible range
in order to obtain ctficient transinission.  Thus. in order
to eonvey the frequencies of speech and musie. a high
frequency oscillation or wave must be used to act as a
carrier. the high-frequency wave being for this reason
called the carricr wwave,

Modulation.

At the transmitting station the speech [requencies are
superimposed on the high-frequency oscillation, that is
to say. the audio-frequency currents from the microphone
are caused to vary the amplitnde of the high-frequency
oscillations in the aertal circuit in aceordance with the
wiveshape of the sound vibrations. A high-frequency
oseitlation which has its amplitude  regulated  in o this
manner is said to be modulated. and the corresponding
wave transmitted is catled & modulated wave.  The prin-
ciple mvolverll will be clearly seen from the diagrams of
Mg, v, where the upper curve is a  low-frequency
“wave,”” and the lower curve a high-frequency oscilla
tion modulated in accordance with the variations of the
upper curve.  Note that the contour of the peak values
of the high-frequency oscillations is exactly  the same

shape as the wave form of the

which has the same frequency low-frequeney curve.  The fivst
as the original wave. is called | /—/\ /—/\ part of the lower curve repre
the jundanrental wave. and the (@) sents  the  pure  carrier  wave
remaining  sine  waves. whose \/\ when not being modulated. 1t
frequencies are all exact mul AUDIO - FREQUENcY Wil De seen from the diagrium
tiples of the fundimental fre PVAVE that at no tme must the ampli
quency., are called  Zarmonics. tude ot the low-frequency wave
or. in the case of sound, orer . MODULATED s he greater than or even equal to
tones.  In the case of a sound —ﬂ_ﬂ F WAVES - ) the amplitude of the carrier
wave the pitch s determined hy £ “HA: —--=aAb Rt wave, otherwise the wave form
the frequency  of the funda- ﬂnﬂﬂ ﬂ‘ N { will nof be maintained. and
mental, anil the quality or tong (b) ﬂ h\‘/\”ﬂ the high-frequency  oscillations
by the number of  harmonies UU‘UV would cease altogether during
present and by their amph -~ h any intervals when these con-
tudes relative to that of the S 7 AN ditions existed In fact. in
fundamental. . "\u u/ N || practice the amplitude of  the
Transmission Frequencies. i v. - SN Sie ity
Iig. 1.—High-frequency oscillations modulated by an quite small p(‘r('untnge of

In transmitting speceh and
nsic by wireless, the sound vibrations have to he con
verted into electrical variations of corresponding wave-
shape and  wransmiteed  through space to the receiving
apparatus. there to he reconverted into sound waves of
as nearly as possible the same shape as the original ones
which actuated the microphone at  the transmitting
station.  Now, since the energy radiated per second hy
a transmitting aerial is proportional to the square of the
frequency or inversely proportional to the square of the
winelength, it is necessary to emplov frequencies which

audio-frequency vibration in telephony transmission.

that of the carrier wave if true
proportionality is to he maintained. that is (o say, the
percentage maodulation must not he ton ¢reat.  Another
reason for this will he seen below in connection with the
detector.

The longest waves used for radio communication are
about 23,000 metres, corresponding to an oscillation fre-
quency of 12.0c0 cvcles per seconddl. or 12 kilocycles.
The hand of wavelengths chiefly used for broadcasting
puirposes in this country lies between 300 aind 500 metres,
corresponding to a band of frequencies Lietween 1,000.000

A 3T
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and 6ou,000 cycles per second, /.¢., hetween 1,000 and
600 kilocycles, the only broadeasting station at present
operating outside this band being Daventry. It should
be noted that all of these frequencies are a long way
above the highest audible frequency.

Separating the Audio-frequencies from the Carrier
Wave at the Receiver.

The modulated high-frequency oscillations are picked
up by the receiving aerial, and in order that the tele-
phone or loud-speaker con-

nected to the receiving ap-

RECHTIRIER paratus shall reproduce the

W sounds actuating the trans-

L ° sis mitting  micrephone it s

i necessary that the current in

e the telephones shall have as

nearly as possible the same

= wave-shape as the current

Fig. 2.—Piain aerial circuit in the transmitting micro-

;::)‘:‘es':::“:ei‘;e S o phone. This means that at

loading inductance and the receiver the low-fre-
capacity-

quency component has to be
separated from the carvier wave again, and this is the
function of the detector. The aerial and receiving cir-
cuits are tuned to the frequency of the carrier wave, and
the resulting modn!ated high-frequency voltage built up
across some part of the circuit is caused to operate the
receiver. As a simple case we shall consider a plain
aerial  circuit  with  parallel

APRIL 2ist, 1920,

tude of the high-frequency oscillating voltage across 1.C.
The necessury conditions can be obtained by connecting
in series with the telephones some device which will cut
off completely all the negative half-waves of the current,
allowing the positive haif-waves to pass.

The Use of a Rectifier.

An arrangement allowing current to pass freely in one
direction but not in the opposite direction, is said to
possess  unilateral  conduc-
tivity and is called a recti-
fier. A perfect rectifier
would be one which allowed]
no current whatever to
pass in one direction and
offered a constant resist-
ance to currents in the
other direction. If a
curve is plotted showing /
the -elation hetween the
voltage applied in either
direction across a perfect |
rectifier and the current -9 o5
passed by it a straight line EMF
curve is obtained, as shown fgig. 4.—Characteristic curve of
in Fig. 4 for all positive spedfect cectice.  The eurrent
voltages. there heing no cur- positive voitages and no current
rent at all for all ncgnli\'e flows for negative voitages.
voltazes.  In practice a perfect rectifier has not yet been
found. but there arc a number of devices which offer a

much lower resistance to currents passed one

CURRENT

tuning as shown in Fig. 2. A ™, way through them than to currents passed in
Suppose that for a given short ¢ N\ ) N, the opposite direction. Chief
interval the modulated wave — 7 ! MODULATED among these s the crystal
being feceived is the same as nn\ "~ detector
that shown in Iig. 1. The (8) l[ Vh;] | ol c
voltage built up across the in- | UL, ‘\U The Mean Telephone Current.
ductance and condenser will ’ | Let us first consider what
obey the same law, a_nd ‘t‘he [ | WAL/ happens when a perfect recti-
curve is reproduced in Fig. A S fier is connected in series with
3(:}). Now if we connected a the telephones, the pair . then
pair of telephones across the being connected across  the
condenser practically ho tuning inductance and con-
B o
current would flow through AN AT denser of Iig. 2. Suppose
these telephones, because the - % T \ that all the negative half-waves
impedance offered to currents — 7 RECTIFIED of the current are completely
. X 4 :
at the frc?llwlllcy‘ of the carrier ® | H—A\A:ﬂ- - MEAN stlpp;‘eslsfed and that ltlhc h{m-
wave would be very great in- = tive half-waves are allowed to
deed. But even if some current pass freely.  The resulting
did flow. no sounds would he current through the rectifier
produced in the tclephones ! and telephones would then be
¥?ferrmg to the Lg)per cur\-cl of as shown at () in Fig. 3,
“1g. 3, it will be seen that i.e., it would be a pulsating
'ltT :7’h | litude of tl MEAN TELEPHONE o 8 e 2 pulsating
a ]mu,. the amplitude of the CURRENT current  but  unidirectional.
voltage across the circuit s (c) Thus the mean value of the
varying at an audio-frequency. current  flowing through the

its mean value is always zero,
being quite independent of the modulation.  Thus the
average value of the current through the telephone will
not be in any way affected by the modulation, with the
result that no audible sound will be produced. What is
necessary is that the mean value of the current through
the telephones shall vary in accordance with the ampli-
A 32

Fig. 3.—Curves showing the action of a perfect rectifier.

rectifier and telephone circuit
will be proportional to the amplitude of the high-
frequency oscillations. and the mean value of the current
through the telephone will have the same wave-shape as
the contour of the modulated high-frequency wave.
Curve (¢) shows the mean value of the telephone current
measured over intervals small compared with the time
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of one cycle of the audio-frequency wave and at least as
great as the time of one oyele af the carrier wave.  For
transmission on a wavelength of 300 metres the carrier
wiave has a frequency of a million cycles per second.
awl when this is Leing modulated by a low-frequency
wave of, say, 8oco cyeles per second, we see that there
are 1,250 high-frequeney oscillations during cach single
cycle of the low-frequeney current. As a telephone
offers a very high impedance to these high-frerueney
currents it is necessary to shunt it with a small condenser
which will offer a f: irhy low reactance path for the high-
frequency alternating component. and at the same time
offer a high impedance 0 the audio-frequency currents
so that these are made to pass through the telephone.
1t should be pointed out here that the mean value of
the current through the telephone has a value very much
less than the amplitude of the half-waves of current
which the reetifier allows to pass: it was shown in a
previous seetion that the mean value of a half-wive was
0.637 of the amplitude for sine waves. Tn the arrange-
ment under consideration only the alternate half-waves
are present, and therefore the telephone current during
any short interval of time will he equal to only 0.318
of the amplitude of the high-frequeney pulsations during
that time.

The Crystal Detector.

The simplest rectifier for receiving  purposes s the
erystal detector, ‘which employs the peenliar property of
the contact between two ervstals of different materials,
or hetween a crystal and a metal, of possessing unilateral
conductivity to a marked degree.  But no combination
discovered as vet provides a perfect rectifier. that is to
siv, no crystal arrangement will completely cut off the
negative half-waves of a high-frequency oscillation, the
action being merely to allow much more current to flow
in one dircction than in the other when an alternating
voltage is applied across it, and further. the mean value
of the current allowed to pass is not directly propaor-
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Fig. 5,—Characteristic curves of typical crystals. (a) Zincite-
bornite or Perikon detector and (b) carborundum-steel detector.
tional to the applied voltage : in fact. it is nearly pro-
portional to the square of the applied voltage for small

values of voltage.

The characteristic curves showing the relution between
the steady voltage applicd across the detector and the
current are different for different combinations. and two
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typical curves are given in Fig. 5. Considering the
Perikon detector whose  static  characteristic curnve s
shown at (a) it will be noted that some current is allowed
to flow even when the applied voltage is negative and
that the hend in the curve is not a sharp corner hut
rounded off.  The sharper the bend and the smaller the
amount of negative current allowed to pass the Dbetter
will he the action of the crystal as a rectifier.  The fact
that some negative current flows means that enly partial
rectification will take place, and, due te the gradual

B \ APPLIED
(a) VOLTAGE
MEAN
® RECTIFIED
CURRENT
fo____\__MEAN
S i s e e e REGTIFIED
_ CURRENT

Fig. 6.—~Comparison between the rectified current (b) in a perfect
rectifier and (c) in a crystal detector.
bene in the curve, the ratio of mean rectified current to
the amplitude of the applied voltage will begin to fall
off rapidly as the voltage becomes smaller and approaches
zero,

The curves of IFig. 6 are given to show the effects of
an imperfect rectifier. such as the Perikon detector. as
compared with the perfect or ideal conditions,  The
upper curve (a) represents the high-frequency  valtage
applied to the rectilier s the sccond curve (b) gives the
rectified current which would
he ohtained from a perlect

rectifier with a characteristic CRYSTAL

curve like that shown in
g, 4. and the lower curve
represents the rectified cur-
rent  obtained  from  the
ervstal rectifier. Tt will be
noted that the mean value = POTE

of the eurrent passed by the
crvstal is very mneh below
that  given by the ideal
rectifier. amd that the cur-
rent impulses are no longer sine shaped half-waves.
This point will be referred to again in connection with
the distortion which it may produce when receiving
speech and music under certain conditions.

Referring again to the curves of Fig. 3. it is important
to notice that for the Perikon detect the bend in the
curve occurs just at the point where the voltage is zero,
whereas for the carborundum detector the hend in the
curve occurs where the voltage is + 0.7 volt.  This means
that for the Perikon detector rectification would com-

A 33

Fig. 7.—Circuit diagram showing

the use of a potentiometer to ad-

just the steady voltage applied to
a crystal detector.
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mence for very small values of applied voltage, whereas
for the carborundum no rectification would take place at
all until the amplitude of the applied voltage had reached
at least 0.7 volt. To overcome this difficuity, which
arises when using carborundum ecrystals and certain
other types of crystal, a steady voltage must be applied
to the crystal from a local battery in order to operate
at the bend in the characteristic curve.  For the car-
horundum crystal whose curve is given the applied
voltage would have to he o.7. This is easily effected by
using a couple of cells across which is connected a
potentiometer having a fairly high resistance, the com-

AN INTERESTING

HE photographs show a small transmitting valve

which had ““ burnt out 7’ while taking static charac-
teristic curves. The valve was being badly overrun—iz2o
watts were heing dissipated at the
plate instead of the normal 50—when
there was a flash, and the filament
had gone.  An inwardly directed hole

was apparent in the glass, which can be scen in the
photograph. The top of the valve was removed exposing
the cylindrical plate, and it was seen that two holes
opposite each other had been melted in the plate and
that the hole in the glass was opposite one of these
holes.  Opposite the other hole the glass was blackened.

The Formo Co., Ltd. (Crown Works,
Cricklewood Lane, N.W.2). Shrouded
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bination being connccted in the circuit as shown in
Fig. 7. With this arrangement the voltage applied to
the crystal can be varied over a range from minus to
plus the voltage of one of the cells, and it is particularly
usefu. where it is required to interchange crystals.

[In the next instalment some actual measurements will
he given on the characteristics of crystals, including
dynamic measurements.  From the results it will be
shown how the percentage modulation of the carrier wave
affects the quality of the reproduction.  The various
methcds of connecting crystal detectors in the circuits
will be given, and the damping effects, etc., on the tuned
circuits discussed.]

VALVE FAILURE.

When a valve burns ount it is always iuteresting to
investigate the cause, and much moere so it it is a trans-
mitticg valve, which is, of course, an expensive item as
compared with receiving valves. Probably more than one
theory could be advanced as to the exact cause of the
initia” stage of the effect which produced the breakdown
in th.s particular instance, but, in all probability, the

sequence of events in the Durning out

of the valve was as follows:—The bombard-

ment of the plate by the electrons from the fila-

ment became so intensive that the plate was

melted. The electrons now rushed right through
the holes so made in the plate, and bombarded
the glass. The glass be-
came melted in its turn.
and the air rushed in
through the soft glass.
thus destroying the
vacuum. Finally, the
tun_sten filament burnt
out in the air.

It would be interesting
to know whether readers
have had similar experi-
ences or whether this is a
somewhat unique instance.
Of ccurse, it is fairly well known that intense emission
can take place with a coated filament where the coating
has been uneven and the proportion of thorium in any
spot on the coating is unusually high, but this is a
defect in manutacture which would probably seldom occur
in modern valve manufacture. F. M.

Leatlet No. 1053, illustrating and describ-
ing their extra-selective Receiver, Type

I.F¥. Transformer. Choke-capacity coup-
ling unit; Variable Condensers; Low-loss
Conplers and Heterodyne Oscillators.

General Electric Co.. Ttd. (Magnet
House, Kingsway, W.C.2). Folder
B.C. 3991, describing and illustrating

“Gecophone »’ wireless components and
accessories, including the low-loss slow-
moticn variable condenser, universal fila-
ment rheostat, anode resistance unit, ete.,
and Leatlet No. 4064, with specification
and price of D.C. charging resistance for
H.T. accumulators.

The Marconiphone Co., Ltd. (210-212,
Tottenham Court Road, W.1). Leaflets
with particulars and prices of Stivling
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Non-Pong Valve Holders,
Variable Coundensers,
Loud-speaiers.
Igranic Electrie Co., Ltd. (147, Queen
Victoria Street, E.C.). (Catalogue No.
5213. of Radio Accessories, including
Tuning Coils, Variometers, Transformers,
Condensers, Switches and Rheostats:
also theiv  Multi-circuit JFo.der of pic-
torial and theoretical circuits.

Marconi’s  Wiveless Telegraph  Co.,
L.td. (Marconi House, Strand, W.C.2).

Squave-Law
Heacphones and

R.G.64, and Leaflet No. 1054, giving par-
ticulars of the wireless “ Call> appara-
tus, Type C.G.3, suitable for either
loud-speaker or elcctric bell.

Spencers (Scotland), Ltd.. {119, George
Street, Edinburgh). Catalogue of Wireless
Receivers, Valves, and all kind of
accessories.

Midland Radiotelephone Manufacturers, -
Ltd. (Brettall Lane Works, Stourbridge).
Catalogue of “Mellowtone ”” Receiving
Sets and Components.

The Radio Devices Co. (Newdigate
Street, Nottingham). ‘ Devicon > Low-
Loss and Standard Condensers. Switch
Coil-Plug and On-and-off Plug Switches.
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Savoy Hl“ TOpiC&litiQS . By Our Special Correspondent.

Relaying America.

The Keston station has bLeen getting
some  particularly good quality reception
from the Schenectady station (WGY) on
32 metres during the past ten days, the
week-end period, Amil 10-12, being ex-
ceptionally encouraging from the point of
view of experiments.  As listeners will
readily nnderstand, however, it is not pos.
sible to interrupt the ordinary 2LO pro-
grammes and substitute the American
transmissions. even when the quality of
the latter is  considered satisfactory
enough for relaying: hut no doubt the
time is approacling when British pro
gramnnes will be so arranged that inter-
national broadeasts can be sandwiched in
at odd times. as a prelude to the period
when reception hecomes so reliable that
American progranumes can be announced
definitely  beforchand.

0000

An Eight-valve ““Super Het.”

[t is unfortunate for British listences
that the introduction of summer-time in
this country will debér them fromn hear-
ing. at o reasonable hour, further relayx
of American programmes of the excellent
quality of that which was hroadeast Ly
Schenectady (WGY) on Tuesday of last
week. The engincers at Keston had heen
experimenting to good purposc. They
had installed a new eight-valve set con
strncted on the super-het. principle. and
had brought a < broomstick ” aevial into
use,  This aerial was only four feet
from the ground and 300 vards lonyg: and
the quality of reception proved that (‘apt.
West and his  assistants  are evidently
working along the vight line<. Listeners
heard for themselves the music played hy
the Porter K. Potis orchestra at the Hote!
Van Curler, Schenectady, and there is
therefore little need to do more here than
draw atlention to its superior quality,
both as recards melody and rhythm, when
compared with the stuff put on the ether
hy some British dance bands.

0000

Writing for the Microphone.

1 understand that an eminent conposcr
and an equally famous author and poet
are being approached by the broadcasting
officinle with the object of inducing them

to co-operate in preparing specially for
broadeast performance a new opera, song
cyele, or similur work in which their bril-
hant talents may be adapled for the
medium which neither has vet touched.

©0GoO0

Problems to Solve.

Tn music of a complex nature, the in-
tentions of the great composers can never,
perhaps, be reproduced.  This is due to
i lurge extent to the fact that none of the
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BRISBANE CALLING. In external ap-
pearance, the new Queensland broadcast—
ing station at Brisbane (4QG) has points
of resemblance with 21,O, London. The
station transmits on 385 metres.

old masters comtemplated the use of cuch
a medium as radio for the juterpretation
of their works. Sxperience has shown
that while melody. rhythm, and musical

form can he conveyed without flaw, cer-
tain elements in existing musical composi-
tions are lacking from a broadcast per-
formance, and it is becoming evident that
there is a new field for musical composi-
tions specially written to convey a fully
satisfactory reproduction of the author’s
idens.  Some of the great living composers
vealise this, and will, it is hoped, set
themselves to overcome the problem.

0CoO

Too Many Characters.

A listener writes o me pointing out
that a ecerlain confusion -is  sometimes
cintsed in following a radio play by a
vither bewildeiring number of persons ap-
peaving in the cast.  He pleads for some
implification of his task of identifying
each  separate characler as he or she
speaks, T think that what my corre-
spondent has in mind is the facility with
which Mr. R. A. Roberts assumes all the
characters in his ““ Dick Turpin’’ sketch;
Mr. Perey Edgar, the Birmingham station
divector, does precisely the same thing in
his Protean interludes. 1t would be. per-
haps. « useful development of the rdio
drama if the B.B.(. could broadeast some
one-act plays in which all the characters
were assumed by one individual, or at all
events, by very few artists, Not every-
one, of course, can emulate the bountiful
personality of @ Bernard Shaw, that wonld
enable them to talk in fowr voices and
sing a song as he did in his reading of
¢ O'Flaherty., V.C.”; hat the call of the
microphonte is insistent for personality in
each individual character broadeast. and
the artist who can introdnee the distine-
tive note will make a name for himself,

0000

Anzac Day.

Next Sunday. April 25th, s Anzac
Day. and in commemoration General Siv
Lan Hamilton will broadcast o brief de
seription of the landing at Gallipali in
1915.

s [o)

The Pilgrims Society.

The Pilgrims Socicty are giving a
dinner to the Barl of Reading on Wed
nesday next (April 28th) on his retire
ment from the office of Viceray of India.
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where his work for the Empire has been
signally successful. At 9.30 p.m. on the
day named, listeners will hear the toust of
Lord Reading’s health, proposed by Lord
Birkenhead, Scervetary for India, and the
ex-Viceroy's reply.

0500

Broadcasting from Theatres.

When the B.B.C. entered into wagree-
ment with the theatrical interest for
broadeasting from the stage. the number
of excerpts from stage performances was
limited to twenty-six pev annum.  This
was to be the maxinmum, and it was not
contemplated that the tfoll number would
necessarily  be reached.  As things have
turned ont, Savey Hill is pretty well up
to schedule : for since the agreement came
into force in June. 1925, eighteen staue
hroadeasts have taken place, and the
nevotiations for two more are practically
complete.

0000

The List.

The full list of such broadcasts is now
as follows :-—June 23rd, '~ The Beggar's
Opera ”: 25th, * Tell Me More”; July
3lst, “ Charlot’s Revae 7 ;  Augunst 14th,
* By the Way 7’ ; September 10th, o
Optintists " : October 16th, ¢ Dear Little
Billy *"; 31st, ** Tess of the D'Urber
villes 7 November 14th.  Co-Optim-
ists”; 25th, “Tell Me More ’; Decem-
ber 11th, “ Lionel and Clarissa 7 1l1th.
Press Fund Charity Matineo, Lyceum
Theatre ; January Ist. * Bluebell in Fairy-
land 7;  16th. ¢ Mercenary  Mary 7
February 13th. “* The Ghost Train ’;
26th, “ Hemry VIIL”; March 12th, © No.
No. Nanette ”: 26th, “ The Student
Prince ”” : April 9th, “ Wildfower.”

0000

B.B.C. and the Managers.

Although managers ave entitled to decline
to broadeast, and the B.B.C. may simi
Iy decline any excerpts offeved to them,
there have been no cases of friction; the
only occasions on which broadeasts fell
through being the propeosed transnussion
of ¢ Betty in Mavfair” tfrom the Adel-
phi Theatre owing to the action of the
Musicians’ Union. and that of ** The Blue
Kitten ”’ from the Gaiety Theatre, where
it was discovered that diffienlty would
arise owing to the fact that the consent of
several persons in this country and abroad
wounld first have been necessary,

ocovo

Abandon Hope—!

After their 2LO  broadeast on April
21xt, John Henry and Blossom will not be
heard again trom the broadcasting studio
for some time to come. as they are alout
to begin their summer scason of seaside
performances. Broadeasting's loss  will
thus he Ramsgate's gain, but it is desir-
ahle that J.H. should be given a period
of respite from broadcasting.  'Fhe pre-
mier of laughter-makers to the B.B.('..
ax he has been called, counts his it
appearance hefore the microphone as cre
of the worst moments of his life. He
has been first turn in a music hall in
that Yorkshire city that’s known as the
Grave of Comedians, but even tlien he
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FUTURE FEATURES.
Sunday, April 25th.
Loxvox.—3.30 p.m., Tehaikovsky
Frogramme. 9.15 p.n., Albert
Nandler and the Grend Hotel,

Eastbourne, Orchestra.

-BirmixcHAM.—3.30 p.m., American

Programme.
BourNeEMOUTH,—3.30 p.m., Light
Symphony Programne.
MaxcBESTER.—3.20 p.n., Coleridge-
Tavlor's Lesser Known Works.
Mouday, April 25th.
Loxbon.- 8.20 p.m.. The B.B.C.
Spring Sevies of Chamber Con
certs.  1st  Concert, relaved
from (henil Galleries, Chelsea.
London Chumber Orchestra,
conducted by Anthonv Bernard.
Averpeen.—8.30 p.m., - Remnaut
Acre,” a Play in one act by
Dion Titheradge.
NeweastLe.—8  p.m., ¢ Scandin-
avia.”’
Tuesday, April 27th.
LoxpoN.—9 p.n., Speech by the
Ri. Hon. David Lloyd George
at the tenth annual dinnev of
the London Head Teachers’
Association, relayed from the
King’s Hall. Holtorn Res-
taurant.
DaveNtrY.—8 p.m., Request Pro-
gramme by © The Foosters.”
Carprrr. - 10.15 p.m., ¢ The Carve-
taker Calling ’—Somwe Jmpres-
sions by George ’Erbert.
Grascow.—10 p.m., Popular Song
Recital.

Wednesday, April 28th.

BeursevourH.—8 p.m., Grand Con-
cert relaved from the New
Central Hall, Sonthampton.

Brrrast.—8 p.m., Concert (includ.
ing “The Blessed Damozel,”
bv Ernest Farrar).

MaxenesTer.--8 p.m.. Vielin Re
cital by Don Hyden

Thursday, April 26th.

Loxpox.—8.15 p.m.. “TLady Win
dermere’s  FFan.” by Oscar
Wilde.

ArkRDEEN.—8 p.m., Nautical Pro-
gramme.

hinmixNgHan. -8 pomy,
tana.”’

ClarDIFF.- -8 p.m., Musie of Dame
Fthel Smyth, includ ny “ The
Beatswain's Mate.”’

Friday, April 30th.
Loxvox.—T p.m.. Daily Graphic
Concert.
Saturday, May Ist.
Loxpox. —8 pm.. © Mav Dav.” a
Musical Favce in One Act.
Rrrrasr.—8 pom.. ¢ Polvglot,”™ a
Competition. 10 p.m.. Piano
and Song Recital.

Fonseran.—8 pom.. Celebration
of the Seeond Birthday of
215H.

Ciascow. -8 pan.,

“Mari-

““ Listening

APRIL 2151, 1926.

did not experience anything quite so hope-
less as when he first entered a broadcast-
ing studio. I think that most listeners
can sympathise with any humorist who
is trying to ‘‘get it across’ in that
atmosphere of loneliness.

cocoo

Artists’ Contracts.

In varions branches of the entertain-
ment world feeling still runs high against
broadcasting. Artists find that their con-
tracts are drawn up so drastically as to
preclude them from appearing before the
microphone, even ai times when their ser
vices are not directly required by their
cmployers.  Two cases of the kind have
occurred within the past few dayvs. In
one case the artist did not feel equal to
‘ facing the music,” and his broadcast
eugagement was cancelled at {he eleventh
hour, to the intense disappointment of an
audience which would have numbered
tens of thonsands more than actually did
hear him at the hall where he was billed
to appear. In the other case the artist
decided to risk the cousequences and
broadeast, in spite of the contractual
interdiet.

0000
Defensive Measures.

The main point is that sooner or later
the B.B.C. will in its own defence be
forced to adopt similar tactics in respect
of broadcasting stars and introduce into
its contracts an option on a star's ser-
vices and iaterial ; this is becoming more
necessary, as other branches of the enter-
tainment world are showing an increasing
disposition to engage artists on account
of their hroadecasting reputations.

coan

Lectures and Counter-lectures.

Listeners are advised to spare the time
to tune in at 5.30 on Tuesdays to hear
the lectures and counter-lectures which
are being given in the Great Hall of the
London School ot Economies in aid of
King Edward's Hospital Fund for Lon-
don.  ’The subjucts of debate cover «
wide field of human interest, ranging
from the amount of serious attention that
should be paid to eritics, to an inquiry
whether woman is hecoming too ohtru-
sive o mnot.  The list of speakers in-
cludes 1Nliss Sheila Kave Smith, Miss
Ellen Wilkinson, M.P.. the Right Hon.
0. H. Thomas, M.P., and Mr. . K.
Chesterton, and among the distinguished
men and women who will act as chairmen
are the Right Hon., D. Lloxd George,
M.P., Miss Ivene Vanbrugh, and Mr. W.
B. Maxwell.

cooo

To What Base Uses.

T heard the other day of a listener who
makes a practice of switching on the lond-
speaker whenever he leaves his honse un-
occupied. in order that his dog shall have
the companionship of the music and
vaices and not disturb the neighbours by
howling. Another listener has  now
writlen (o the B.B.C', to say that he places
the lond speaker near his parrot’s cage in
the hope that the bird may be indueced to
talk and sing—a better training school
than many people realise,
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The Mullard P.M.3.

HIS week we have three new valves, and they are
all of the low current consumption type.  We tester
first of all the Mullard P.M.3 valve, which is rated

to consume a filament-heating current of o.1 ampere at
3 to 3.7 volts.  “T'he valve is said to be suitable for detee-
tion, H.F. and T.7.
amplification ; woeo
would, therefore. ex-
pect the anode imped-
ance and amplification
fuctor to be moderately
high, According  to
thie makers, an average
vitlve has an anode im-
pedance  of 16,000
ohms and an amplifiea

tion  factor of r13.3
measured  with  an
anade voltage of 73

with zero grid volts,

Test Results.
‘Test results are given
below, from  which i:
will be scen that  the
valve  tested  was
fairly good  specimen.
its average impedanee
being about 18,000 ohms
and amplification factor 15 Valves of this type when
used as a detector should have the gricl leak return wire
connected to the positive side of the filament, and a grid
leak of 2z megohms is suitable.  For 1.1, and H.F.

Mullard P.M.3.

MULLARD P.M.3 VALVE.

Filament volts, 3.0, Filament current, .11'!07, ampere.
w o B . LI N

¢
» . m ol
o : . w104
Artual Anode Negpative .
Anode. Anaode Current at Grid Anipli- Ancde
Voltage. Current. Zero Grid Bias. fication Impedance.
Volts, Factor,
Milliamperes.! Milliamperes.]  Volts. Ohins,
4}‘ 1.1 11 [ 12.5
080 1.37 1.69 0.5 13.3
(=) 1.62 2.36 1.0 12.9
84 1.95 3.16 1.5 124 16,200
46 2.22 3,08 2.0 1.6 15,0010

Three New Valves.

amplification, a uegative grid bias should be used and
the valtues at which the measurements were taken may be
used as a guide.  The valve cannot strictly be said to be
a power vaive, /.c., a valve suitable for working into a
loud-speaker, its anode impedance being too high ; a trans.
former could L used. hut this is not really satisfactory.

Neutron Valves.

Two types were sub-
mitted  for test, an
H. 306 and an I..406.
Type H.go6 is in
tended for high-fre-
quency  amplification
and  for any  puepose
where a valve with
fairly high amplifica-
tion tactor is required,
for instance. for resist-
ance or choke-coupled
H.F. or L1 amplifi
cation.  Its  filament
rating is 4 volts at 0.00
amperc.  ‘The valve of
this series intended for
L. F. amplification s
the T..406. which dif-
fers from the H. o6 in
that its amplification
factor and impedance
is lower.  Both valves are similar in appearance to the
one llustrated above, the Imlbs having the usual silvery
coating.  On fest both valves were found satisfactory,
the amplification factor and anode impedance of the

Neutron Type 106.

NEUTRON VALVE. TYPE H. 406.

Filament volts, 4. Filament current, 0.057 ampere.

Actual Ancde Negative

Ancde Anode Current at Grid Ampli- Anode

Voltage. Current. Zero Grid Bias. fication Impedange.
Volts. Factor.

Millianiperes. [Milliamperes. Volts. Ohms.

60 3.00 3.0 1.5 9.5 17,250

s 3.50 4.30 2.0 7.8 20,400

&4 3.00 4.98 3.0 84 23,100

a6 4.36 5.05 4.0 9.0 25,900

i
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Valves We Have Tested— NEUTRON VALVE. TYPE L. 406.
H.406 averaging 8.5 and 23,000 ohms respectively, aned Iilament volts, 4. Filament current, 0.057 ampere.
of the L.4o6, 4.75 and 12,000 ohms. The H.406 is Actnal Anode Negative l
the better valve for detection, and should be coupled by Anole Anode Current at Grid Ampli- | Anode
5 =0 o Voltage. Current. Zero Grid Bias. fication Linpedance.
a resistance or choke of high value or by a low ratio Volts. Factor.
transformcr_ a suitable ratio l)e'mg e ol When the v Milliamperes. .\leh;uiperes-. Volts. . glmm'_
I..406 valve is used in an 117 amplifier, a transformer ) ;:3(4 :112 4‘ -'"-9_ | {g"m
. o . 5 2 2.945 ) 475 n
of a little higher ratio, such as 4: 1, may be used with N 3.65 5.2 5 7% \ 121100
96 4.18 5.3 [ 1.95 15,000

satisfaction

London, W.2, e SR - oBEE weee oo es EEEEEEE e o - 2l oariy )

(February 24th to March 20th.)

Great  Britain.—2XP, 2NH, 2VL, @@ﬂﬂg H@&ﬁ“dn
2WJ. 272C, 2HQ. 2[H, 2RO, 2TA, 2QV,
9FM, 2NM, 20J, 2DR, 2BZ. 20Q.  Extracts from Readers’

2DA, 2CC, 2WW, SDH, 5LS, 5Y(,
SMD, 5FM, 5HU, 5KO, 5MB, 5KU, L
5MA, 587, 5GS, SEA. 6DA, 6MX, 0gs.
6FA, 60P. 6YG, 6YD, 6UZ, 6DO, . .o y
6HF, 6JV, 61D, 6BJ, GFP. Ireland:

5NJ. 6MU. TFrance: B8NK, 8NN, _ " _m
8ZSM, 8JF, SHU, 8RU. 8D(is, 8IX. wia: OAL Ttuly: 1AD. 1AX, 1Co,
8JZ. B8GRA 8RS8Y SEZ, SRX, 8CS. IER,' l\lA, 1NO. IRT. Sweden :
SuST. CBIRK, 8GI.  8TK,  8IMS, SMAX. SMSG. SMUT -SMUK, SMVL.
80N 8TIS. BRI, 8CC. 8CM, skl [inland: 2BS, 2CO. Yugo-Slavia :
SGR-,’ 3];[7,’ S}IA\,], 8TVI, 8BRY, 7:\_.\. Algeria : SIP.‘ French Indeo
8MWB, 8HC, 8DK. 8DDH, B8Ry, (hima: 8QQ, ~ lgypt:  EGDBH,
OCNG, OCDJ. Cermany : €4, K7. 14, Mexico: 1A, = South ~Alviea: A4Z,
W9, 4AL, 4CL, 4CN, 4PF. Belginm : A6N  Russia: NRL. _Germany :
A4d B2 K5. Ka4, ‘08, S1, s4, ve. K ¥S K V8 India: HBK, Spain
\;\14.’ Holland : OFP. OGM. OHB, Ex\RlQ, EAR20, AEAHZI, FEAR23.
OKS, ORB, ORW, OWB, OWR, PCI, Palestine : QZK. Mlsc.'z‘ 144, EA4LA.
P2,  Italy: ING, 1AT, 1AY, 1BW. KPl, POW, GHA, STB. =

1CH, 1CR, 1AX, 1MA, 1MT. Spain: (0-v-1.) C. W. Picken.
EAR10, EAR20, EAR21, 'EAR23. EAR24. | (oo o 1o

Sweden : SMSS. SMUA, SMUV. Fin- '(‘l ’lt.' I.B i;ain OBl SGMA. 2FB
land : 2CO, 2ND. Norway : Lala, L hye LT o ; eLaliyy, " b,
Ladx. Mr,ldeim: 37, “Morocco : 2[‘}?: 2FM, 2GN, 2IA, 211. 2JC, 2JD,
MAROC.  Kgypt: KGEH. Palestine: 2LI% 2MA, 2NH, 2NM (‘phone). 2NT,
67K, TS A 1ACI. 1CAL, 1CD, 20D (’phone), 201, 2P0, 2QM, 2QV,
1MY, 1CKM. 1JY. 1SW, 1AKz, 2BB, 250, 2IN. 2TQ, ZUV (phone),
1AOF, 1AHB, 1ALP., 1BZ, 1RD, 2Vs, 2VX, 2WQ, 2WW, 2XP, 2XTJ,
1AAO, 1AJX. 1BVL, 1APU, 1APZ, 23V (‘phone). 2XX, 2YG, 2YO0, 2ZA,
1CH, 1RR. 1ANE, 1VY, 1CKP, 1XM, 24C, 2ZH. 2Z) (‘phone). 5BA ("phone),
IBLB, 1ANA. 1CK, 2MM, 2aHM, SCX, 8Da, 5FA, 5FQ, 5GQ, SGW,
2AGQ. 20R. 2BG, 2ARM. 20XL, SHA. SHS, 514, SLB, SLS, 5MB,
2AWE, 2CHG, 2CVI. 2CWR, 2PF, SMQ. SN, SXNZ  ('phone). 500,
20YX. 22V, 2BUM, 2XMCW. 2AIM, 8PO. SPZ, 5Q7, SRZ, 58I, 550,
3AHA, 3AB, 3CIN, 4GY, 4FT, 4AC. 9582, STG, STN. 51Z, 5US, 5VL,
4RM, 4HX  4<T, 4pl. 4L, 8DJ, SWH, WP, 5WV, SYI, 5YZ, 5Z4,
8KCO. 8XI. 8ADG, B8ALY. 9pPB. 6BR. 6GC, 6(W, 6HF. 6L, 617,
9RHT. Riazil: 11B. 1AE. 110, 1AL. 6JH, 6KO, 6MB. 6NK. GRY (*phone),
114, 1AC. 1AB, 1AF. 1AN, 1ApP, OSU. 6UP, 6UZ, 6VO, 61D, 6V,
1A0. 5AA. 5AB, 6QA. Unknown: (phonc),  6YK, 6YQ, 6YR, 6YU,

B82, KP68. 3WQ. M. Williams. ("phone), 6YZ, 6ZC. ~Northern Ire-
(0-v-1) on 30 to 100 metres. land - 2IT, 2WK, S5NJ. 5YY, 68Q,

: 6I'B. 6YW. France : 8ARM, B8AT,

London, S.\W.11. 8BIl°, 8BP, 8CA. 8DK, 8EFU, 8I,
{January 1st to March 14th.) 8FU, 8KX, 8CGRA. 8HU. B8IK, B8IL,

U.S.A. : 1AKZ, 1AW, 1AAO, 1ADI. 8JF, 811, 8JMS., 8JYZ, 8KB, 8)MA,
1AHB, 1BKE, 1CAL, 1CKP, 1CH, 8MAC, 8NN, 80B, 80C, 80I, 80T,
10MF, 1CF, 1GNP, 10MX, 1CJC. 8PEP. 8P, 8Q(!, 8RZ, 8SS(', 8T\,
1GA, 1MY. INT, 10R, 1SW, 1UW, B8UOl, 8UX, B8VEM, 8V0, 8WK,
1VY, 1XAM, 1INAE, 1YD, 1YB. 8YXB, 8YOR. 8ZEB. Spain: KARI,
2AMJ, 2AEV. 2AHM, 2BW, 2BUV. EAR?2, EALS6 IIAR9, EAR10, EARIZ,
2BC, 2CTY, 2CVJ, 2FO, 2GiP, 2JN. E.AR2L Ttaly : 1AM, 1AR, 1AS,
MK, 3BTA, 3BWT, 3CIN. 3DH, 1AT, 1BB, 1BD, 1BW, 1GN, 1GW,
3HG. 4RZ, 8ADG, B8BTH. 8BZ. 1HT, 1HZ, 1JQ, 1MA,, 1RB, 1IRG
8CCT:, 8ER. 8GZ, 8XE, 8NQ. 9ADK. (‘phone), 1RT, 188, 3BD, 3TR, 3UB.
NKF, NOT. NTT. Canada : 1AR., Sweden: SMSP, SMSR, SMNTG.
2AX, 2BE, 2F0O. Brasil: 1AB, 1AC. SMUA, SMUT, SMUK, SMVG,
1AF. 1AL, 1AO0. IAN, 1AQ, 1AR. SMVJ, SMVW, SMWF,  SMWS,
1AX, 1AY, 11\, 1IB. 1IC, 2AF, SMXG, SMZX. Norway: 1A, 1B, 3K,
6QA, SQIL.  Chile: 2LD. Cuba: 2MK. 4%, 6N. Denmark: TBX, 7ZM. Hoal-
Porto Rico: 4JE. 4KT. 4UR. Aus- land : OAA, OAVW, OFP. OHB. OKSN.
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OKV, ONM. OPM, OPX, ORE, ORP,
OVYN, OWB, OW(C. Belgium: A4,
B9. Cl1, D3, E5, E9, H6, HS,
K44, P5, P7, R5, R6, RS9 S4. S5,
T2, U22, U3, WI. WII, XII, Z22,
Finland : 2NN, 2NM, 2XXN, 200,
3NU, 5NM, 6NX. 6NZ. Miscel-
laneous : YS 7XX, WIR, WIZ,
TICH, KY5,  PEG6ZK, PR 641,
0 BH, SDK, SGT. N EQQ,
N IERG. GKTO, GIUP, N AL,
1 8Q0Q. GANW (calling SG 2ZB), (CDBF.
(DR, K4, GFC, GI'D, GFP, OCNG,
OCNALL J. Hum.

{0-v-0, 0-v-1, on 8 {o 50 metres.)
Cowes, 1.W.

(January 18th-February 28th.)

Australia : 2CM, 2YI. 3XO0. South
Africa : A3B. A6N. DBrazil: 1AB. 1AC,
1AF, 1AW, 1CC, 114, 1IB, INC. 2AF.
3DO. China : GFUP, FIBQW. India. 1WD.
Palestine : 6YX ('phone). 6ZK. New Zea-
land : 2AE, 2AQ. 2X .\, 4AC, 4AK. 4.AR,
4A5%. Porto Rico: 4JE. 4KT, 48A.
TU.S.A 0 1AA0, 1AIT, 1AKM, 1ALD,
1APV, 1APZ, 1AXA. 1BDX. 1BGC.
1BIA. 1BV, 1BZ. 1CH. 1CKP. 1CMD.
1CMX, 1G.A. 1GTL 18W, 187, 1UW, 1VC.
INAM, 2AEV, 2AHM. 2ALL. 2AMJ
2ARM. 2BGI. 2BUY. 2CFT. 2CJJ.
2CRB, 2CVJ. 2CZY, 2DX, 2GK. 2I1TM,
2KR, 2KU, 2KX. 2MK. 2NZ. 2WII,
JAHA. 3APV., 3CC. 3HG, 3LD. 3LW,
4Q, 4MD. 4RZ, 4UX. 5ATX. 5FC,
5YB, 7EK. 8ADG. 8\LF, 8AVK. 8BV,
8BTQ, 8JQ. 8XE, 9A0T. 9XI. 9ZT.
Various : 1'3FZ. CTLAK, C1AM. (2BF.
EGEH, GEFT, GHA. GFD. GFD,
(iBL, PMNI, NOT, WVC.

(0-v-1) on 30-45 metres.

F. Matthews.

Acocks Green, Birmingham.

(February.)

Chile : 31J. Argentine : (A2, FA3
Tndia : 2BGR, HIBK. Philippine Islands:
PI 3A.A. Palestine : 62K, 6YX (’phone)
Canada : 2AX, ZHE. U.S.A.: 5AC,
5ACL. 5ALZ. 5ATV. 60ATX, 8JF. 5YD,
57A1, 9ADK. 9ADG. 9ATZ. 9AOL. 9BJF,
9BZI. 9CZ, 9CYW, 8DTE. 9EBJ. 9EJI,
9XI, 92T. Australia @ 2YI. 2CM. 3BD.
3L, 3QII. U.S.A. ships: NOT, NTT.
Swedish Ships : SAB. 8DK, SWs. Nor
way : L.A4Z. New Zeuland : 3AF.  With
Indoor Aerial—Igypt : EGELH. Cunba:
21.C. Indo-China: FI 8QQ. Palestine:
6ZK. Yugo Slavia : 7TXX. Ttaly : 1BD,
IRT. Madeira : P3FZ. U.S. A 1CMX.
18W, 2CVJ. 2GK, 2I'P, 2APD. 3LD,
3LW. Porte Rico: 4JE. Brazil: 1AN,
1113, 1A0. 1BD, SNL Denmark : 7MT.
Germany : KM7.

(0-v-1.) 35-45 metres.

F. J. Taylor,
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Secrefaries of Local Clubs are invited to send in for publicalon club news of general inlerest.

“Things to Know in Radio.”

A very extensive survey of wircless was
gi\vn to Mr. Rickett (of Messes. Alfred
Graham, Ltd.) in his recent lecture hefore
the L(,'\\lbhdnl and Bellingham Radio
Sociely.  Under the aml)itious title of
“ Things to Know in Radio,” the lecture
dezlt with the following &nhje(ts ““Future
Developments in Radio,’ The Applica-
tion of Radio to Everyday Life,” *“ The
Use of Radio Frequency Currents in
\lo al  Working,” ** Television,”” and

“ Difficultios of Transmitting Power.”

Particulars of membership of the so¢ iety

may he obtained from the joiut Hom.
Secretary, \Il J. Al Clark, 35. Boones
Road, Loe S.E.13.

cooo

Badly Rectified A.C.

An entertaining talk on amateur trans-
mission was given by Mr. Nickless before
the South Woodford and District Radio
Society on March 22nd.  As an indiea-
tion of the number of amateurs now work
ing, Mr. Nickless mentioned that it was
often possible to hear as many as six of
them within 1° of the tuning condenser '
Nome transmitters, mostly (onhncnt.ll
were working on \ C. 50 r\olo 205 vaolts.
hirdly rectified.

Hon. Secretary @ My, 12,7,

Turbeyfield.
42, Mexandra Road. South

\\‘llﬂ(‘fﬂl'l'.

NEWS om.
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FORTHCOMING EVENTS.

WEDNESDAY, APRIL 2ist.

Halifar Wirelras Club,  Discussion Eryep.
my, opened by Mr, Lightowler,

Wuswell 1Hill and District Radio So.uta.

At St James's Schools. Fortis Grien.
Demonstration by Capt. 1. J. Rovwnd.,
MC, AMIEF. 3

Ihlrnxlry and Bistrict Wirelrss Associntion. :
At 8 pam. At 22, Varkce Street.
Trangmitting Demonstration.,

Ld:nburah and District Rndio Socicty. 11
117, George Street.  Lecture:
trical Resonance and its Applicati
by Mr. W, Watson, M. 4., B.Sc.

Tottenham Wireless Society Ar 8 pom.
At 10, Bruce Grove, N.17. levcture:
‘* Design  of Short wace Reerivers,” by
Mr. E. S. Usher

SATURDAY APRIL 24th.

Golders Green and Hendon Radio Soriety.

Visit to G.E.C. Laboratorics at Wcmh-

ley,

MONDAY, APRIL 26th,
Huackney and District Radiv
Public meeting. At 8 pm,

ney  Electricity Showrooms. Lecture:
“The Art of Broadcasting,” by Mr,
J. H. A. Wgkitehouse, of the B.B.C,
Swansea Radio Socicty. (vaeral Mrrluul
Bourncmouth Radio Socicty, Confrrence
of Socircties. Meet at (entral Station
at 11.25 a.m,

Saocicty.
Lt Hack-

Valve Characteristics.

Mr. E. J. Hubbard, an authority on
valve construction. provided a helpful
lecture at the last meeting of the Man
chester Radio Scientific Qc:cmi\ when he
dealt with the eharacteristics of valves,

A SCHOOL WIRELESS SOCIETY.
schools throughout the country, one of the most thriving is that at the Royal Grammar

School, High Wycombe.

Of the numerous wireless socleties attached to

The members are seen testing newly built sets.

All photographs published will be paid for.

explaining the meuning of the data issued
by the various manufactuvers,

Hon. Secretary : Mr. (eo. C. Murphy,
Meadow View. The Cliff, Higher onur'h-
ton. Manchester,

0000
Wireless Films.

Thanks to the active co-operation of
My ¥ H. Haynes, the techuical com.
mittee of the Tottenham Wireless Society
were abie to entertain the members to a
two-hour programme of technical films on
Wednesday, March 23th. “The English-
man and His Home.” a G.E.C. film.
proved to be very diverting. A film illus-
trating dmmamwho:ﬂly the action of the
famens  * Standard ** loud- speaker and
also a pair of head telephones was very
mtme:tmtr and instructive, while ¢ The
Audion,”” arranged by the Standard Tele-
phone (o e\pl:nnod in an exceedingly
clear manner. svhat actually goes on
inside 2 valve.

oovoo0o
A.C. Mains for Reception.

A two-valve set obtaining all power
from the A.C. mains, and designed for
loud-speaker  reception from 2LO  and
5XX. was described hy Mr. A. J. Webb,
M.A.. B.Sc., at the meeting of the Croy-
don Wircless Society on March 29th.

For the 1.T. supply chemical rectifica
tion was employed, obtained by means of
cells containing sulphnric acid with tan-
talum and fead electrodes. The H.T.
supply was  obtained by means of a
centrally tapped transformer, followed by
suitable chokes and condensers.  After
Mr. Webly's deseription of his installa
tion. the members availed themselves of
Iiis kind invitation to inspect the set at
his private residence. Excellent reception
wis obtained and A.C. hum was notice-
ably absent.

Visitors are
society’s meetings,
is Mve. H. T. . GCee,
Lane. W (.2

heavtily welcomed at the
The Ton. Secretary
51-52, Chancery

coo0o0

An Active Month.

Phring the past month items on the
programme of the Stietford and District
Radio Society have included a practical
transomtting demonstration by the
operator of 61N a lecture by Mr. Bird,
chief encineer of the Manchester Broad-
casting  Station, and an  eight-valve
¢ Nuperhet demonst ration by 2VA.

Morse clusses are held cvery \lnn(ln\

Fuall  particulars  of the society's
activities may  he obtained from the
Hon Secretary. Mr. W. Hurdingham,
21. Bwmleizh  Street,  Stretford.  Man-
chester,
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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 be accompanied by the writer’s name and address.

COMMERCIAL INTERFERENCE ON SHORT
WAVELENGTHS.

Sir, —In your issue of March 24th a correspondent complains
of interference by commercials on 30-40 metres.

There are only about thrce commercials who use the wave-
band 30 to 40 metres. One is PCLL, who uses 35 metres occa-
sionally but does not scem to enjoy his spell on this wave. FW
is a constant user (38 metres). as is also W1Z (40-1 metres).

If your correspondent has been jammed by PKX (Java.
Batavia) he must have a good receiver, because I have heard
PCLL ask PKX to send his words twice or even three times
each (ZWT GA 12—which, deciphered, means *“Send your words
{wice at 12 words per minute ). PKX usually works on 26
metres, approximately.

Also, does vour correspondent know that the calls SP and
ICS are used by one station, viz., Spezie (Ttaly)., which is
operated by the Italian Navy? 1 have often read him on 32
metres. He has a very good note, clear and as musical as
NKF or NIDK.

BYC and BYZ arc operated by the Nuvy—BYC ut Portsmouth
and BYZ at Malta. They use, [ believe, interrupted continuous
wave—which undoubtedly gives a rather low note.

I have read BZ1AC. BZ1IB, N7, 2AC, A3BM, while these
various ** commercials 77 have been working, so 1 cannot sece
where the interference really comes from.

I do not own a transinitter, bhut if ever T do it will be after
the NKF style. H. E. TONER

London. N.1

THE LANGUAGE OF THE FUTURE!}

Sir,—The claims of English, French, Esperanto, and Ido to
be the coming international language appear in danger of beipg
rivalled by ‘“ Radiese.” T fully appreciate the value of the
international ““ Q" codes, and those Anglo-American abbrevia-
tions commonly used as a kind of shorthand in Morse trans-
mission. but deplore their use hy embryo cperators in written
correspondence.

The recognised Morse abbreviations are probably convenient
on * QSL ’7 postcards, especially if there is uncertainty as to
whether the recipient understands the native tongue eof the
sender. though the intermixture of cowrtly French or ponderous
GGerman with chippy © Radiese ”* has a distinctly ludicrous effect
in some of the cards I have seen.

There is a growing tendency on the part of amateurs who have
lately acquired transmitting licences to display their knowledge
of the Morse code and its attendant conventionalities by the
indiscriminate use of these uncouth abbreviations in their generat
correspondence till their letters resemble the shert advertise-
nments for board and lodging in the daily Press. The excuse offered
is saving of time. but a moment’s consideration will dispose of
this plea. It is ohviously quicker to write ““reply’ than the
three capitals ¢ QNSL.' and any fraction of a second which
may possibly be saved by writing “‘“wr’ for “your' or
“snm '’ for “‘some '’ is more than balanced by such superfluous
interjections as ** O.M.”” and ““ Hi.”

This objectionable and slipshod style is mainly prevalent
among the newest arrivals to the band of amateur transmitters:

A 40

the o'der members generally conduet their written correspon-
dence in decent English, and T trust that it will be long before
either *“ Radiese ™' or the “ nu spelin’ takes the place of our
own cr any other historical and established language,

London, W.4. W. HEATIHL

IGNORED QSL CARDS.

Sir.—With reference to the letter from DEO122, i T'he
Wireless World for March 24th, concerning ignorved reception
rveports, I consider that the case of the transmitting amateur,
to whom such veports are addressed, should also be stated.
1 think I can confidently say that these mnearby receptiou
reports ave one of the bugbears of the transmitting amateur.
It is common knowledge that a reasonably efficient station
can obtain a range of seven hundred miles on short waves
on a power of less than 5 watts. As most transmitting stations
use wore than 5 watts, what is the use in veceiving icports
from receivers within seven hundred miles? All amatenrs
are overjoyed to receive DX reports of reception, and, 1
feel sure, would answer them. But if the amateur has con-
tinually to reply to hundreds of short vange reception veports
e would soon have to choose between getting his ** juice-
box 7’ charged and huying some more postage stamps. 1
have no hesitation in saying which he would choose

I also note that the transmitter is once again being hauled
over the coals, as he is accused of interference with
broadeast.

I cousider that the average amateur exercises great fove-
hearauce, and very rarely transmits during broadcast. ‘'lhe
usual hours of amateur transmitters ave 6-7 p.m. and 11 p.m.
onwards on week-days, and 2-8 p.m. on Sundays. 1 would
suggest that the B.C.L.'s leave us this time free, and in
return they would lhave the remainder of the time
uninterrupted.

In conclusion, and as an example of the forethought of the
transmitter for the B.C.L., I would point out that in other
countries and America in particular the amateurs start trans-
mitting about 5 p.m.. and work steadily through to the small
hours of the next morning. TRANSMITTER.

Bristol. :

AMATEUR TRANSMITTERS.

Sir,—While agreeing with your editorial note on the aliove
subject in The Wircless Werld for March 31st, 1 cannot agree
with wvour correspondents. In my opinion the corvespondence
points to the fact that selectivity in a wireless receiver is a
question requiring more_attention.

T shonld like to ask Mr. G. N. Wright, who writes in your
issne of March 24th, whether hie has measured the wavelength
of the amateur he complains of ? That he can receive 2L0O
withoat interference from 2ZY is no proof of a selective
receivar for all frequencies. The same questiou also applies
to Mussrs. J. H. B. Fildes and Arthur F. Williams writing
in vonr issue of March 3lst. In these letters the offending
stations are said to be working on between 300-500 metres, a
statement which to my mind points to unselectivity., Also I
qnestion the last paragraph of Mr. Williams’ letter.

S. Croydon. T. BURSTOW.
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Readers are invited to send in fo the Information Department of “ The Wireless World ” questions relating fo
their technical difficulties. Every question should be accompanied by a stamped addressed envelope for reply.

Dispensing with the Grid Battery.

1 wish to build a threc-valve sct using
detector ralve acith reaction in con-
junction awith two Stages of truns-
Jormer-coupled amplification, my main
design. being mnple volume coupled
with  reasonable purity. 1 wunder-
stand that it is possible to obtuin
grid bias automatically Ly means of
the woltage drop across the wvalve
filaments, thus dispensing awith the
need of a separate grid hiaz battery.
and should like this arrangement in-
corporated in the receiver if possible.

oonn .
1t is possible by running the valve fili-
ments in series to obtain automatic grid
hias in accordance with the diagram
shown in Fig. 1. Here we are using three

2 volt valves with their filaments con-

nected in series across a 6-volt accumu-

lator. The voltage drop across each valve
is  therefore  approximately two volts.
which is correct for filament operation.

Now, taking the casc of the final I.¥.

valve, it is obvions that the negative or

far <ide of the preceding valve is two
volts more negative than the negative
side of 1ts own filament, and similarly.
the negative or far side of the first or
detector valve filament js 4 volts more
negative than the negative side of the
filament of the final valve, Thus, if we
want to give a 2-volt negative bhias to
the grid of the first valve, we ean retirn
its grid return lead, or, in other words.
the lead coming from “I.8."" of the
sccond transformer to the junction be-
tween the filaments of the first and sccond
valves. and if a 4-volt bias were required
the grid return lead could he connceted
to the other side of the detector valve
filament. A glance at the diagram in

Fig. 1 will make this quite clear. We can

it we wish to give'a permanent negative

hias of 2 or 4 volfs. to the grid of the
final valve, make this connection per-
manent, Imt perhaps it would he more
convenient to use a simple stud switch so
that we can choose our grid hias at will,

Another method of applying an auto-
matic variable grid bias would be to shunt

a potentiometer avross the L.T. terminals

and connect the grid retwrn lead to the

slider, Tt would then be possible to give

to the grid any value of bhias hetween 2

volts positive and 4 volts negative in very

fine graduations, as distinet from the 2.

volt steps given hy the stud switch.

Since, however, the value of grid hias

on an [.I'. valve is by no means critical .

to a volt or so, it would probhably he pre
ferable to nse the stud switch, since then

No charge is made.

one definitely knows the value of bias
given by cach stud.  In the case of tne
first L.F. valve. we can only move the
grid lead aeross to the other side of the
detector valve, and so obtain a 2-volt
negative hias.  This is quite in order,
fortunately, because waturally the fivst
L.F. valve in any receiver will not be re-
quired to handle the same amount of
power as the final or output valve, and
therefore does not require so large a value
of grid hias. Tt is important that alter-
nate hlank stnds he used in the switch in
order to obviate the short-civeuiting of
the valve filaments when in the process of
changing from one stud to another the
switeh is momentarily in contact with
two studs simultaneously. Since the de-
tector valve requires a positive hias of 2

S 18 Red Spot valves as LI, ampli-
fiers, would make an excellent combina-
tion, although other valves with similar
chavacteristics would do equally well.
Although these valves each couswume 0.3
amperes, it should not he forgotten that
the filament consumption of all these
valves is still no greater than that of one
valve, namely. 0.3 amperes. Since the
L., .valves we have referred to are
power valves, it is obvious that we have
4 very eflicient arrangement in cases
where it is desired to keep down the fila-
ment current.

It we care to use an 18-volt L.T. hat-
tery in conjunction with three such valves,
as the D.E.5 B., D.I.5, and D.E5 A.. in
the order named, we shall be enabled to
handle a very great power without distor

HT+

HT.+

2Mn

H.T.+

Fig. 1.—Grid bias from the filament circuit.

volts  for  rectification  purposes it s
obvious that this may he obtained by tak-
ing advantage of the 2-volt drop across
the detector valve, and returning the
hottom end of the aerial coil to the posi-
tive side of this filament. 1t should not
he connected direct to I.T. 4, since ob-
viougly this will give a positive bias of
6 volts, which is far too much for a 2-volt
or, indeed, any normal valve for grid
rectification purposes.  The experimenter
may, if he so desives. provide another
stud switch, so that he may apply pesi-
tive vaoltages of 2, 4 or 6 volts to the de-
tector valve grid, and he could, for this
purpose, make nse of a potentiometer
shunted across the I.'L'. battery. Tt is
essential that 2-volt valves be employed
in conjunction with a 6-volt accumulator,
and it is suggested that a Cosmos 8.P.18
Green Spot as detector, with two Cosmos

tion using this aveangement, whilst an
automatic hias of 6 volts can he applied
to the D.IX.5 and 12 to the D.E.5 A.,which
is fortunately just about correct for the
valves mentioned, and, furthermore, the
total filameut consnmption of these three
valves will be the same as for one of
them. namely, 0.25 anps.

0000

The Meaning of Constant Aerial Tuning.

Can yon tell we why it is that when o
small  fixed condenzer of 100 mico
wicrofarads capacity is placed per-
mancntly in series with the acrial tun-
ing circuit of a recciver the calibra-
tion of the aerial tuning condenser re-
mains fairly constant when tested on
different aerials. 7.8.J.

When inserting this small condenser
we must remember that we are in-

A 41



606
serting it in series with an already
existing capacity, namely, the aerial

system which usually has a capacity ot
about .0003 mfd. For the sake of argu-
ment we can consider the aevial purely as
a .0003 mfd. fixed condenser in parallel
with the tuning coil and any existing
parallel tuning condenser. Now il we

place in series  with this condenser
another  condenser of  .0001 mrd.
capacity, it is at once  obvious

that we should have reduced the
total capacity of the system to something
helow .C001 mfd. Actually it is approxi-
mately .00007 mfd.

Now let us suppose that we move our ve
ceiver to a largev aerial which has a capa-
city of .0004 mfd. By putting in the same
series fixed condenser. the total capacity
is increased to approximately .0C038 mfd.
1f, on the other hand, we have a somewhat
smaller aerial than usual whose capucity
may only be .0002 mfd.. the resultant
capacity will only he about 00006 mtd.

In the case of the conventional receiver
employing a plug-in coil and parallel .0005
mfd. tuning condenser, tuned io, say.
the wavelength of 210, the variable con-
denser will he set at a fai-ly high valne if
the inductance nsed 1 not a very large
one.

et us assume that the variable conden-
ser is almost fuily in, so that the actual
capacity is .0C04 mfd. Now, when a small
aerinl of .0002 mfd. capacity, having
inserted in it a series .0001 mfd. condenser
is connected Lo the receiver the tolal capa-
city shunting the tuning coil is the .0004
mid. provided hy the variable eondenser
plus 00006 mfd. provided hy the aevial
system. Thus the total capacity shunting
the tuning coil is now 00046 mfd. If we
now transfer the receiver to a larger aerial
of 0003 mfd. capacity the totul capacity
across the coil will he .00047 mfd., and if
we again transfer to a third aevial of
0004 capacity. the total value of the eapa-
city across the coil will he 00048 wmfd.
Thus whichsoever of the three acrials we
use, the total capacity across the coil will
vary by only .00C01 or .00C02 mfd. Tf we
now vepeat our experiments without the
small series condenser the figures will he
vastly different. namely, a total capacity
across the coil of (0006 mfd. instead of
.00046 mfd. in the case of the first aerial,
.0007 mfd. instead of .00047 i the case of
the second aerial, and 0008 mfd. instead
of 00048 in the case of the third aerial.

In each of the three aerials it will now
he scen that the total capacity across the
tuning coil will vary by either .C001 mfd.
or (0002 mfd.. as we ring the changes on
the three aerials. In other words. by
abaudoning the use of the small series
eondenser the effect on the total capacity
across the coil will be ten times as much
as if we used the small series condenser.

Now the wavelength to which a coil will
resonate when shunted by a capacity of
00046 mfd. is not very greatly different
to the wavelength to which it will resonate
when shunted hy a capacity of .00047
mfd. or 00048 mfd., but the wavelength to
which it will resonate when shunted hy a
capaeity of .0006 mfd. is appreciably
different to the wavelength to which it
will resonate when shunted hy a capacity

of 0007 or 0008 mtd. Thus if we still
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keep our receiver tuned in to 2LO we shall
have to make quite a relatively large com-
sensating movement with oar variable con-
denser when changing aerials, whilst in
the latter case, since the capacity change
caused by the different aerials is ten times
less, a scarcely perceptible balancing move-
ment of the variable condenser will be
required. Thus it is no misnomer to call
this svstem constant aerial tuning (usually
abhreviated to C.A.T.) since, in spite of
the nse of acrials of differens dimensions,
the setting of the aerial tuning control is
net appreciably alteved.

Tt must not be forgotien, also, that the
use of constant aerial tuninr greatly en-
hances selectivity sinee we are virtually
making use of a capacity-coupled acrial
circuit. This matter was fully dealt with
in a veply to " GPEK.T n oour issue
dated  April 7th, to which you should
refer,

BOOKS FOR THE
WIRELESS EXPERIMENTER
Issucd in conjunction with ** The Wereless World.”

« THE AMATEUR’'S BOOK OF WIRE-
LESS CIRCUITS,"” by F. . Havyyes. Price
3,onet. By Post, 4/-.

“ TUNING COILS AND METHODS OF
TUNING," by W. James. Vrice 2/onet. by
Post, 2 19,

* WIRELESS VALVE RECEIVERS AND
CIRCUITS IN PRINCIPLE AND PRAC-
TICE," by R. D, BaxGay and N. ASHBRIDGE,
12.8c.  Price 2/6 net. By Post, 2/10.
*WIRELESS VALVE TRANSMITTERS
—THE DESIGN AND OPERATION OI
SMALL POWER APPARATUS,” by
W. JamEes.  Price g/- net. By Post, 9/6.

+ DIRECTION AND POSITION FIND-
ING IN WIRELESS,"” by R. KeeN, Bl
Price 9/- uet. By Post, o/6.

« THE RADIO EXPERIMENTER'S
HANDROOK, Parts1 & 2, by P. R. Coursey,
RB.Sc. Price 3/6 net. By Post, 3/10.

Obtainable by pos! (remittance with ordcr) from

ILIFFE & SONS LIMITED,

Dorset House, Tudor St., London, E.C 4,
or of Bonlscllers and Boolstalls.

Operating a Receiver from A.C. Mains.

{intend to construct o cireuil for the pur-
pase of obiuining both H 1. and I.T.
supply for my threc-valve set from

with the

1.0, mains in accordance
diagram and instructions given in
your * Reuders’ Problems’  section

for Nov. 25th and Dee. 30th, 1925. 1
am wsing dull emitter valves of the
06 amp. class.  Can yow tell me if
there are any special precautions [
should tulie weith these velyves?
R,

It is definitely not advised that you at-
temipt. to take L.T. from A C. mains if
using these valves, although .'T. may be
successfully obtained.  The reason is that
it will Le almost impossible to enjoy the
Inoadaasting  programmes oving to the
severe hum which will be present with
these valves, and, indeed, any valves of
the dull-emitter class.

As explained in the Nov. 25th issue,
that portion of the hum which is due to
wrid and plate potential flactuatvons can
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be very easily balanced out by means of
the potentiometer, but there is another
canse of hum which cannot be eliminated
in this manner. The actual cnrrent flow-
ing through the filament is, of course,
A.C., and in the case of .06 amp. valves,
owing to the thinness of the filament, its
temperaturo will not remain constant, but
will tend to vary up and down in sym-
patity with the A.C. pulses, which, by
producing a sympathetic fluctuation of the
plate current, will cause a very healthy
roar in the lound-speaker. Using valves
of the 2-volt type which consume about .35
amps, the filament is much thicker, and
therefore the temperature is more constant
in spite of the A.C. pulses, and the hum
will be distinetly less.

It is not. however, until we use a valve
having a still heavier current consumption,
and, therefore, a still thicker filament,
nantely, bright emitters, that the hum is
reduced to such a reasonably small value
that the scheme Lecomes feasible, whilst
the use of valves of the L.8.5 type, which
have very thick filaments, enable really
good results to be obtained. Even with
these valves, however, the hum is still in
evidence, and we would ouly recommend
the scheme for loud-speaker work on the
tocal station. What s wanted, in ovder
to eliminate the hum entirely. is a valve
having an enormously thick filament. so
that no temperature varviation oceurs in
spite of the A.(". pulses. Lo instance. a
valve taking 10 amps. at .05 volts. shauld
be suitahle.

At fivst sight it might seem that suech
a valve would he intolerably extravagant,
and the electrie Tight hill wonld he over-
whelming. A moment’s thonght, however,
will malke it clear that the power eonsump-
tion of such a valve waould he .5 watts.
Now a D.E.R. valve taking .25 amps. at
2 volts represents a power of .7 watts,
and so. assuniing for the moment that our
step-down  transformer was of 1C0 per
cent. efficiency, the vast of operating this
10-ampere valve from the mains would
actually be less than that of running a
D.ER. from a 2-volt acconmlator. By
working somewhat along  these lines,
special valves have been produced in
Ameriea which run from A.C. mains,
which are in almost universal use in
Ameriea

Owing to the fact that an A.C. supply
is by no meaus universal in this country,
it is unlikely that such valves will appear
upon the market. althongh alveady these
Amervican valves have made their appear-
ance in this country. In the matter of
H.T. from A.C. mains, however, the
problem is somewhat simpler, and you can
either make use of the wvalve vectifier
arrangement, of which full construetional
details were given in 7he Wircless Waorld
for June 17th, 1925. or voun conld adopt
the Noden rectifier syvstem. The former
method possesses the disadvantage of
cousiderable expenditure in initial outlay
whilst the latter method is cheap and reli-
able provided cave is cxercised in con-
structing the rectifier. In eonnection with
the latter we would refer to the
November, 1925, issue of our companion
monthly journal, Erperimental TWireless,
where full constructional details were
given.
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NELSON’S column symboliscs a
mighty achievement. Tt signifies
the undying fame of a man, trail
in physique, but of indomitable
courage and resolution. Its pres-
ence, and what it stands for, has
become part of our daily life.

CLEARTRON valves ure carving
their niche in radio history. There
will always be CLEARTRON
valves as part and parcel of radic
and there never will be better.
They are all dull emitters with
a scttled reputation for vastly
increased volume, far greatcr
distance, operatic purity of tonc

]
1; and keener sclectivity. Each ¢
valve is backed by an Ironclad ) - ~
Guarantee and sold at standard iz A >
prices, 12 6 and 15 -. /} R TN
| | 5
Hlustrated Cotalogie v om e Dealer oy
| CLEARTRON RADIO LTD. {
One, Charing Cross, London.
l Waorks: Birmingham
| Telephone Regent 2231
Grams Cleartron, Westrand, London

ne | | e MATCHED TONE
= e HEADPHONES

—3 " = F vou're iond of sitting up in the wee

| | 'L et Yults 5.8 sma’ hours to stretch a hand across
s Ve goed the world, Matched Tone are extremely

R N P able confederates. With radio you span

Ry = continentsand \\'ith~.\[a“tclu-d Toneit bL

il Callielllal 1000 ' comes casicr, *comfier”’ and much more

FaiiatiiTal ot efficacious.  Distant signals stand out

50 Volts over 0 millianps

e A wendoful it 2 clearly ; Matched Tone grope in the
| cther with unfailing accuracy. The
CT. 258 15 specially matched receivers make them
Uiy super-sensitive and tone perfect. Yon
A arc logging @ new call - sign cvery

day with Matched Tone.

20)/-

Table-Talker Brandola Audio Transformer

30/- 90/- 17/6

s

NN
MR R

CLEARTRON

RADIO LIMITED || Bl’ andejs

ONE, CHARING CROSS, LONDON,
(Works : BIRMINGHAM)

Regent 2231/2. Cleartron, Westrand, London,

Brandes [iwnied, 200, Regeal  Streel,

From any good Dealer

A AT/

SERVICE ADVEaTISING
3/503.13,

Aduertiscoents for ' The Wireless Woild ** are only acceb:od from firms e belicve (o be thorouehly reliable. AL3
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VYO GUUMIE

Ample volume, but clear as crystal—
full, round, natural tone—that’s the
* HealthSlde Speaker. With the
new cast-in diaphragm and non-
resonant horn.  You must hear it—
to-day! Fully guaranteed

Send now for your FREE S5/~

copy of our new catalogue.

General Radio Co. Ltd., 235, Regeni St., W.1.

PANELS & GONDENSERS

GUARANTEED

Then Why be Content with Inferior Substitutes ?

Ask your dealer or write to us direct.

PARAGON RUBBER MANUFACTURING CO. LTD.
SCULCOATES

g REc®o

Ko bits of bent tin or
brass, or screwed cor-
rosition sleeves to make
your connection, but a
relisble mechanical

REG?
PLUG & SOCKET

BRICT?INSH MADE article waich huedbegn
. copi y
ACTUAL many but
 your Size equalied
Deater by none.
cannhot
supply send Insist upon
direret to she genuine
the Manu: article.
facturer
thraseqk the 6 D.
poast
W, J EACH
. . Pest free.
CHARLESWORTH
£8 & 89, Aston Street, Made sn Red, Rlack. Pale
BIRMINGHAM. Blue, Greon. Royal Hhac.
— Estabiished 1897 — Amber, Yellow, lirowen.
—_——
—

RADIO COMPONENTS
OF ADVANCED DESIGN.
NEW CATALOGUENOW READY.

Straight Line Frequency. Ultra Low
Loss Cordenser. icro-Verner Dial.

High Eficiency, Low Loss Vario
Coupler, etc.

The FORMO Cornpany,
CrownWorks, Cricklewood,N.W.2

Manchester:
] B. Levee, 23 Hartley

. Levenshulme.

10/6 v

Replies—and
satisfactory
exchange!

had fifteen replies in all

“I hav

to my advertisement in ‘ The
Wireless World,” and I have sent a

. postcard to each, although 1 had
made a =atisfactory exchange with the
first enquirer, who wrote immediately
the advertisement was published.

“l am glad to note that your
advertising charges are reduced. E
-\

“ Best wishes to ‘ The Wireless World.’

ALEXN. A. LATTIMER,

‘ The Croft,” Newton Mearns,
Renfrewshire.”

For the disposal or purchase of spare
wircless apparatus, there is no surer or
speedier way than that afforded by the
Miscellaneous Advertisement Columns of
¢ The Wireless World.,”

WOWL L3

e
GU‘IODE '
WIRELESS il |
LITERATURE A

Guide
to

WIRELESS
4 LITERATURE

HE NUMBLR and un by ““The Wireless World ' arv
portance o the bLooks in the highest degree accurat-
published in conjunction and dependable. They  are
with “The Wircless written by nien of wide cx-
World” have led to  the perience and long acquaintanc
compilation oi a  booklct with the fundamental probleps
entitled ““A Guide to Wireless of the scicuce of wircless,
Literature,”  Upon request, a
copy will be sent to vou EVERY  wircless worker s
FREE. catered for. There are books
for the beginner, the home-
constructor,  the advanced
amateur, aud the wircless
engineer.  One or two of these
volunies  will undoubtedly be

T S S Wt

‘um&snhx LIS rep
 Letin b |

RELIABLE books which trac
the progress and explain the
mysteries of wireless are indis-
pensable to cvery enthusiastic

amateur who wishes to gt of special interest to  you.
the greatest pleasure from hi- They may be obtaincd from
hobby and the best results from icading booksellers or  direct

his set. AN volumes published irom the publishers.

WRITE FOR YOUR FREE COPY TO-DAY!

Publishers of ** The Wireless World " :
ILIFFE & SONS LIMITED
Dorset House, Tudor Street, London, E.C.4/

Agy Mention of *“ The Wireless World.”? when writing to adveriisers, will ensure prompt attention.
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WILL SING

Here is a Valve giving you Finest Quality and Volume
with Economy. It is of equally high grade as H.F.
Detector, L.I., or Power Amplifier.

The little switch places at your command cach of 3
Filaments separately, or any 2 in parallel for Power
Amplification. Each Filament gives the Valve a New

Life.
ALL VALVES are Guaranteed.
FOUR IMPROVED TYPEM
Obtainable at A, 4105 VOLTS, 045 AMPS. per Filumeut 96
Al London’s D.E.A. 26 VOLTS, 0-18 AM PS8, per Filawnenl - 15/-
Largest  Stores. D.E.2. 1'8to2 VOLTS, 0°35 AMPS. per Filament 15/«

D.E.08. 3 VOLTS, #06 AMPY. per Filament - 16/6

If unable to obtain from your dealer, write direct :--
NELSON ELECTRIC COMPANY LIMITED,
Meoerton Park, kondon, S.W.19.

Trlezrams : Valvenelso, Wimble, London. 'Phene : Wimbledon 172,

LIBERTY SUPERSONIC UNITS

{Pro. Patl.}

Comprising 3 intermediate matched transformers, fiiter,
long and short wave oscillator, reactor and mechanical
balancing devices, enabling all stations 250/3,000 to be
Any unwanted stations entirelv cut out.

received

March 1st, 1926,
1 am pleased to say 1 managed to log 72 stations iu 3 hours al territ:
loud speaker strength, 4 of these being *‘ Yaunks,”
(Signed) G, E. C.
PRICE £5 complete st with theoretical and pictorial wiring diagrams
and list of other compouents required.
Each transformer matched Ensures ultra-selectivity.
to half a turn Detivers maximum signal
Air cored, no iron being strength to detector valve.
used, thus the sharpest Send for illustrated descrip~
uniform peak obtained. tive leaflet

Sole Manufacturers—

RADIARC ELECTRICAL CO.,LTD.
iohenet Bennett Street, LONDON, W.4.

Chiswick 1834,

Advertisements for ** The Wireless World ** are onlv accepted from firnts we belicve to be thorouehly yeliuble.

l

CAXTON 4-VALVE CABINET

Made for Sets, “As good as money can buy,”
“Harmony Four Receiver,” “The Melody Three"
Special Cabinets made to Customer's measurements. Prices quoted.

Cash with Order. Fumed Qak
Dark or Jacobean Oak ... £1 10 0
Real Mahogany ... . £1 14 0
Detachable 7” deep Base Board to mount 21" by 7” pane] to slide out of Cabinet front.

Also supplied at 10/- extra with two beaded front doors placed
2 ins. in front of the enclosed panel.

Ebonite or Radion Panels Supplied and perfectly Fitted at low extra cost.

All Polished with the new enamel that gives a glass hard surface
that cannot be soiled or scratched. SENT FREE.—Catalogue
of standard Wireless Cabinets in various sizes and woods.

Packed and delivered free in U.K. No. €3

CAXTON WO0OD TURNERY C0.,Market Harborough
T ——————

TONE

FROM YOUR LISSENOLA.
The “JAY” DIAPHRAGM

is the result of months of re-
scarch and cxperiment and is
not a haphazard production.

£1 5 0

Fit one to vour Lissenola
and you will agree that the 12" diameter,
RESULT IS8 < TOPPING.” 6/= Retail.
BE SURE IT IS MARKED ‘“ JAY”
AND YOU WILL BE SAFE.
“JAY ’’ NEATAG.
The new terminal for
tlex. A good solid taz.
Lasy to fit, Requires
NO SOLDER, and

once fitted makes .
perfoct fitting that wifl
last.

BRAID
BARE STRAND

FIXED INLOOP
6d. per dozen.

“JAY” EYELETS
For Square Wire.
Simplifies wiring. 3d. per dozen.

Ash for particulars of the new BICO Switch.
It your Retailer does not stock these reter him to

SYDNEY JONES & Co. (London) Ltd.

Wireless Wholesalers,
DUDLEY HOUSE, 28, ENDELL ST., LONDON, W.C.2

Gerrard 7341,
SEEENNEEEEEEEENENEEEREEREEAREEE
A45
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~ MISCELLANEOUS ADVERTISEMENTS.

NOTICES,

THE CHARGE FOR ADVERTISEMENTS in thess

columns is :
12 words or less, 1/- and 1d. for every
additional word, e.g., 18 words 1/8; 24 words, 2/~

Name and address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of iresh
instructions the entire ‘‘copy * is repeated Irom the
previous issue : 13 consecutive insertions, 5% : 28 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 at the Branch Offices.
19, Hertford Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham ; , D te, Man-
chester,

_ Advertisoments that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary.
advertisements in this section must be strictly prepaid.

Postal Orders and Cheques sent in payment for adver-
tisements should be made — s~ payable to ILIFFE
& SONS Ltd., and crossed < ~--— Treasury Notes,
being untraceable if lost in transit, shouid not be sent as
remittances.

All letters relating to adxrtisements 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 ere not respousible for clerical or printers®
errors. although every care is taken to avoid mistakes.

NUMBERED ADDRESSES.

For the convenience of advertisers, letters may be
addressed to numbers at *“ The Wireless World " Office.
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, vfo “ The Wireless World.” Only the
nuinber will appear in the advertisement. All replies
should be addressed No. ooo, cfo ** The Wireless World,”
Dorset House, Tudor Street, London, E.C.y. Readers who
reply to Box No. advertisements are warned against scnding
remitlance through the post cxcepl in registered envelopes ;
i all such cases the use of the Deposit System 1s recommended,
and the envelope showld be clearly marked * Deposit

Department.”
DEPOSIT SYSTEM.

Readers who lhesitate to send money to unknown persons
may deal in perfect safety Ly 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, duriug which
tie, if the buyer Jdecides not to retain the goods, they
must be returned to the sender. [f a sale is eflected we
remit the amount to the seller, but, if not, we return the
amount to the depositor. Carriage is paid by the buyer,
but in the evept of no sale, and subject to there heing no
different arrangement between buver and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. ¥or
all transactions up to £10, a deposit fee of 1/- is charged ; on
transactions over £ro and under {50, the fee is 2/6; over
£5n, 5/-. All deposit inatters are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to lliffe & Sons
Limited.

THE SALE OF HOME-CONSTRUCTED UNLICENSED
APPARATUS.

A New Service to our Readers.

We have made an arrangement with the Patentees
whereby readers who wish to dispose of a home-constructed
receiver not licensed under the patents macde use ot, can
do so by means of the Deposit System referred to above.

The person desiring to sell, in sending us particulars for
his advertisement, will in every case make use of a Box
No., and should add to the price which he requires the
amount of rovalty customarily paid by manufacturers, viz.
in the case of Marconi Patents the amount shoukl be
calculated at 12/6 per valve holder.

1f the purchaser is satisfied with his purchase, the sumn |

reali_sed will be forwarded to the seller, less the amount
due in respect of royalties, wlich amount will be paid by
“The Wireless World " to the owners of the patents

coucerned, and a certificate will be handed on to the |

purchaser of the set.

FOR SALE.
OOD Horns for all speakers and gramo-
phone attuachments.
Amplion Junior, ditto doose-neck bases, Lis-
senola, ete. There's only one best; it’s the
« Allwoodorn.— Manufacturer 1 1. Maddison,

For Sale.—Contd.

IGH-TENSION Accumulaters.—The ldeal
Loud-speaker Battery, bo volts, 33s.; 8o
volts, 45s.: 100 volts, 35s.; guaranteed. Good
irade terms.—Pearson, 110, Marston Lane,
Bedworth, Nuneaton. (1882)
SCILLATING Zincite and Contact, 2s. 6d. ;
simple, original circuit, 1s.; excellent
results ; other parts stocked.—Ledsham’s, 207,

King Street, Hamumersmith. (1888)
ORSE learnt in 1t hour with the ** Sim-
plete ** Muoemo-Visual Apparitus. How

somul,  Simple and
od.—Simplete Co.,

(1971)

to svnchronise sight and
infallible. Post free 2s.
44, Bedford Row, W.C.1.
IMFOSTLY  New.—lLotus  2-coil  holder,
45, od.; ditto, three, 7s. Polar resist-
anee unit, 1os.; Burndept erystal, 25, od.g
MeMichael broadeast transiormer, 4s.; Ducon
aerial, 75 Gawbrelly Potar, and Colvern neu-
troverniers, is., 3s. od,, and s Gecophone,
L0.0003, slow-mation condenser, 135.—3, Sal-
combe Road, Sidmouth. (1930)
SVALVE Loud-speaker Receiver with auto-
& mat’c switching built with best compon-
ents, price, including royalties, £6 ss.5 -
‘\-ul\-n ser, £77 17s. 6d.;  Leclunché high-ten-
sion batteries, require no charging; head-
phones, 12s. 6d, pair. All patts stocked. List
lon application.  Trade supplicd.—G. Small,
101, Greenway Road, Taunton, Semerset.
(1079)
OUR-VALVE \J.S. Wircless Set, includ-
ing Daventry coils, £11 1ox.; also 1-valve
[..F. amplifier, same make, new this year, £3.

—W. E. Clarke, 67, Asquith Street, Gains-
| horo. (1078)
TOR Sale.—Two Sterling high-grade Vario-

i meoters, 10s. each, new condition.—Ewen,

16, North SC Andrews Street, Zdinburgh.
(1082)

160-\"01,'1‘ Wet IL.T. Batteries, in  woud
case, no recharging, practically ever-

Iasting, Leclanché prineciple; 19, 6d., cash on
delivery, lists free.—Tennaat’s Wireless, TIvl-
ton Road, Sunderland. (1983)
URNDEPT Ethophone V. g-valve Receiver.,
L2 Western  Electric loud-speaking
cquipment, with double-power amiplifier, £10:
Westers Electric 3-valve H.F. recciver, with

frame aerial, £6.  Surplus demonstration
madels.—11. J. Cash & Co., Ltd,, Caxton
lTouse, Westminster, (1084)

OR Sale.— Duadyne z-valve Long-distance
Receiver (2 11.F)), cost 18 guineas, offered

at £9 9s., practically new.—Bos 7619, WiRE-
1iss Worrp Ofifice, (1983)
* N ELLLOVOX " lLoud-speaker, slightly
dinmaged, 235,33 Myers” DU valves,

There’s one for|

fitde used, zos.: Mullard, B EIL, D.E,
power, 125, 6d. cach.——Twigg, King Edward’s
Drive. Harrodate, (1087}

CIDEFESCAPHTONE ™ 1evalve Crystal Set,
4 yicensed, Cossor 2-volt valve, plug for
higher wavelengths, cost L6 10, wanted £4.
—~Box 56435, WiknLEss WorLp Oilice. (19%9)
1.I. Concert, 3-valve, enclosed oak desk, afl

A aceessories, 11 guineas o ofier.—Box

7044, WIRELLss WorLp Ofiice. (10g0)
IVE-VALVE " Transatlintic '’ Receiver,
best components, per‘ect condition, in-

cluding valves (power), 6 pairs matched ILF.
transformers. 11 coils, large ‘ Amplion

2a, Ronald’s Road, Highbury, N.5. List free.l
(1914)
A46

loud-speaker, bargain; £y 1os.—1. C,, 137,
Hornsey Lane, N.6. (2000)

For Sale.—Contd.

I, IGH-FREQUENCY  Transformer for
2s. 0d. Beat the man next door with a
Neu-Magna high-frequency transformer.  New

design.  Specially insulated wires. No chonitc
losses.  Suitable for Neutrodyne experiments.

Send PLO. zs. 6d. 1o Magna Radio Co.,
Magna Iouse, Fore Street, St. Clement's,
Ipswich. (199%)

JIIAT Offers »——Gambrel Tuner, type B, 3-
way coil-holder, 3 condensers, all cali-
brated, series parallel switch, single circuit,
double circuit, switch, as new, cost £'12 105,
—Paul Lyndhurst, Ebbw Vale, Mon.  (1999)
HREE-V'ALVE Commercial Receiver, com-
plete with valves, batteries, and phones,
cost £y 1os. sell Lo, Approval.—Box
7640, WirkLEss WorLd Office. (1994)

ILVER  Marshal 5-valve Superhet, very
powerful and extremely selective, com-
plete with valves and Exide high- and low-ten-
sion batterics, frame aerial, ete., cost £.60,
accept £ 35.—Apply by letter to C. 1L K., 23,
Sassex Gardens, [yde Parl, W, (1981}

OUR-V'ALVE Set, loose, coupled circuit,
cut London, geis other stations, guaran-
teed; £7; any evening after 8 or Sunday
morning.—Louis, 98, Acre Lane, Brixton.
(2001)
1ISPOSAL.—The Marconi Co. have
their worlks, Chelmsford, a quantity o1
Second-hand Wircless Gear, etc., for sale, in-

spection  invited.—Apply, Works Manager,
Chelmsford, (2003}
‘ MNI Receiver,” constructed ** Modern

Wircless "' specification, best compon-
ents, cngraved panels, cost £13, offer wanted
also several new components at one-third cost.
List sent on receipt of stamp.—B., 1o, Parsilal
Ro:ad, Ilampstead, N.W.0. (2004)

III from \.C. Mains.—Our rectifiers arce
suitable for all valve sets (2 to 8 valves),
price complete £73 10s., or with gs-volt tap
for detecter and ILF. valves £3 155, Caw
with order.  State  supply voltage and
periodicity.  Satisfaction certain.—Davy, 8o,
Essendine Mansions, Maida Vale, London
W.. (20035}

OR Sale.—3-valve Set (v 1LF. det, 1

power), 2-valve set (crystal, 2 power), 1
crystal set, 1 valve amplified ; all in handsome
cabinets, almost new; A1t the lot for quick
sale. A real  bargain.—Robinson, 134,
Ardgowan Road, Catford, London. (20006)

EAW Power Transiormer, input 23ov., out-
put 500-0-300 at too m/i, and 6-0-6v. at
3 amps.; A3 10s. or nearest offer.—Apply :
Parry, Hudderstickl Road, Bamsley.  (2007)

IRROPLEX Keys.— Makes sending easier
and faster. Sends perfect Morse.  3os.
each. ‘Transmitters and receivers made to
order. Also wavemeters and all experimental
apparatus.—F.  Walker, Radio  Engineer,
Crowmarsh, Wallingford. (2008)

OR Sile.—Exide Batteries, wet, six new

2-volt, at 16s. each.—Tomlinson, o,
Lansdowne Place, S.E.10. (2009)
ROIX Transformers, 3.1 and 5.1. Gur-

anteed genuine. 4s. each, post 4d.—Con-
tinental Supplies, 497, Old Ford Road, 1 -
don, E. (2010)

Mesnition of " The Wireless World,"”' when scriting to advertisers, will ensure prompt attention.
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MISCELLANEOUS.

IRELESS Engincer, 10 years' practical
experience, undertakes complete over-
hauls, rebuilding, or assembling.  Any tvpe of
recciver built to order. [DPatent rights security
under ** Wireless World ™" scheme, - Box 7647,
WireLess WorLn Ofice. (1a03) |
OOK !—Why use 11.T. batteries if you have |
electric light in your homes?  Miake vour
own LT unit from either AC. or D.C.-
Write for full particulars and diagram. enclos-
ing 1s. 1 Camberwell Electric Coil Winding
Co., 35, Edmund Street, S.E.5. (10801
WIRELESS Doctor.—If your set is giv
ing trouble or vou want advice a eam.
petent expert will call (anvwhere in Greater
[ondon) and put you right.  No result, no
charge. —Alexander  Black, 24, Woodville
Grove, N.1o. Clissold 30687, (2002)

PATENT AGENTS.
BRYSON, B.Sc.,, Chartered Patent
Agent, 29, Southampton Buildings,
‘Phone : Holborn 672. (1297)
TS and Trade Marks Obtained.-

. I'. I Gee, Patent Agent, Member
R.S.G.B., AMULRE, 51.52, Chancery Lane,
London, W.C.2. "Thone: Holborn 1525, |
(ooot) |
[ INGS PATENT AGENCY, LTD. (3. 1.
King, Registered Patent Agem, B,
U.S., and Can.). Free " Advice Tandhook ™
and Consultations, 40 years' references,
146, Queen Vietoria Street, London, 19.C 4,
((l(l().’O ]

REPAIRS.

TR.\.\'SI-’()R.\H{RS rewound 1o guarantecd

elliciency for 12 months, 4s., or ¢xchanged

for another, any radio, §s.; iron core wire.

wound chokes for L.F. ampliliers, 0s.
Links Road, Tooting.

AGENCIES.

NI Sole Agent required in cach county ml
!
|
i
|
|

s,
{oory)

sell well-advertised loud-speaker 1o traders ;
liberal conuission to men with connection,
Box 76409, WikELESS WoRLD Oftier, (1a07)
WANTED.
WA.\'I'I-ZI). Special Five or Anglo-Americin
Six Set.—\L Davev, Moorland Ro:d, Si.

Austell, Cornwall, (1aat)

SITUATIONS WANTED.

IRELESS Fngineer (23), 7 vears' business
aod practical experience, Public School,
aanbitious, desires vesponsible position; Eng
land or Sowh Arica.- Box s632, WikkLess
WoRrLD Oflice. (1903
E.\'-\\'IRHI.I':SS Manager and  Consulting
Lngdincer seeks responsible position with
established firm g wide experience all heanches ;
splendid qestimonials, -~ Box gegi0 Wik kss
Wonren Oflice, (l\u)H
NSTRUCTORSHIP desired by advertiser ;
late wircless technieal instructor R.C.O,S., |
ete.; fluent speaker and wriver ; exceptionad v -

ferences;  firstclass PALG.,  of  course.
* Wirelessen,' 32, Montpelier Tervace, Chel
tenhin, (1002)

. BOOKS.
Iﬂ()R Sale, Back Numbers of  all Wireless
Publications.—TL I, Davies, 5, Iligh Hol-
born, \W.C, (1043)
\70']4[.7.\1!{ 3 WO & AT Review,” bound
cloth, perfect, 1os.; also about 6oo numbers |

Wirelisx Publications, half-price,  State re-
quirementsy Box 7648, Wirkriss  WorLo
Ollice. (1983)

Advertiscments for * The Wireless World "' are only accepted from fivms we belicve to be thorowghly reliable.

cRAVE

= 5 //'/é-://g
=" SUPREME “==
VALUE WIRELESS OFFER.

A highly efficient 1-Valve Set, built up entirely
of components of undoubted quality and un-
challengeable merit, offered at a Keen cut
Price, on Easy and straightforward Terms.

SPECIFICATION¢
Solid Oak Cabinet Polished Jacobean Finish.
* Utiiity* Low Loss Condenser (Square Law),
Two-way ‘ Aermonic’ Coll-holder, Low Loss
Igranic Rheostat and 2 igranic Coils,
‘Cosmos’ Valve (Mestro-Vic) §.P.18 D.E. 2 volt.

e S —
Ganeral Radio With comphete l

60-volt. H.T. Battery. Acrial Outie
Exide 2-volt Ac lator, | & Accesorie |

Ebonite Panel, Post Ofiice Grade A.
8olid Ebonite valve-holder £6.0:0

Each instrument incorporates the Marconi
Patents in respect of which we pay a full

Royalty fee of Of proved

12/6 on everv viteiency
Now

sct tha' i
nroduc «d

TERMS: 8/ -
now & balasee
in 14 mon-
thiy pay-
neends ol

- it
yoil are
cnticely satisfied
Money refunded
it disappointed

CATALOGUE
of Vatve & Cry
stal  Scts, &,
Post Free. Keen-
est Prices

J. G. Graves Ltd.
Sheffield. &

LISENIN |

POSITIVE GRIP PLUGS & SOCKETS

Pat. No. 213580,

HERL

A De oW anatenes
1

ere s
probubly ae pat which is so
~fien abused ay the conuections.
“ Lisenin" Pogitive Grip Plage
tlleviate this evil,  They an
designe ] to take the sunldiest
e up to A m'm o eald
Sleeves and  imshication  lives

<l ond black, N, Plated.

PRICE 6"

Pluz andl socket complet.
A Fnd Terminal,  Obtain.
bk af all dealevs, Libwral
Trude Discount,

Sole Manufucturers and
Patenters: ~
THE LiSENIN WIRELESS €O.,
14, Edgware Road, London. W.2,
‘Phone : Eaddington 27::4,
Tel. Address:
* Posgrip, Fuld., London,'*

Plug and Socket or
Spade End, 64d. each,

Tuning remains accurate
‘because the Moving Block
cannot fall back.

Do away with that irritating,
time wasting, fading away of
volume caused by the falling
of your Moving Block.

Fit a Lotus Geared Vernier
Coil Holder and get really
accurate tuning. The Lotus
Moving Block cannot possibly
fall back. Hasan easy Vernicr
nmovement which reduces the
spced by eight times, and
stays where it’s put—cxactly !
Fit in any position, with any
weight ot coil — you’ll be
satisfied with the results.
Bakelitc mouldings for the
side plates, coil blocks and
knobs; heavy Nickel Plating
for the metal parts.

LOTUS

‘ VERNIER

COIL HOLDERS

Ivom all reliable Radio Dealers.

GARNETT, WHITELEY & CO., LTD.,
Lotus Works,
Broadgreen Road, Liverpool.

e
Makers ot the .. .-"_; et %
famous  Lotus .t giee P \
Ruoyancy Valve 4 por O luntie g
A L E ot L T
Holder \ wsd T A0D %
'&“o—w 87 " Tpaset
) ERESSl mde oo
ot 3 mo' an\.;
 Voo-weY 128
?::m"“’.

A37
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INDEX TO ADVERTISEMENTS.

Fatil PAGE PAGE
Accumulitors Elite .16 Garnett, Whiteley & Co., Ltd. N B Mirlland Radiotelephone Manfs., Ltd. oo 4
Athol Engincering Co. .. General Fleetrie Co., Ltd., The 8 Mitler, J, W, a0 . . 18
Audion Radio Co. . ... 168 General Radio Co., Itd_ . oo LR Nelson Fleetric Co., Ltd. . ... 13
Belling & Lee, Lt e 3 Goswell l{n,-:ium-ring Co., Ltd. Oliver Pell Control, 1.td. R [
Brandes, I.td. . ... 11 Graham, Alfred, & Co. ... Cover ti. I'arnron Rubber Co., Ltd. .12
British L.M. Eriesson Mfr. Co. Ltd, 16 Graves, J. G, Ttd. .. - 15  Pickett Bros, .. . .. 18
(‘axton Wood Turnery Co. o 13 Hongh, Jo F., Ltd. . T Prarh’s Wircless .. 18
Charlesworth, W, J. .12 HUT.CU Eleotvieal (oo, Ltd, Ruxdinre }-.lcttlwnl ('0 Ltd, ... ... 13
Cleartron Radio, Tid. w. U Igranie Eleetrie Cu., Ltd. 4 Radino Deviees, Ltd. .. .. 8
Dixon, Leslie, & Co. . .. 16 Jones, Sydney & Co. (London). L:d, 13 Raumlions, 1.td. . 16
Dubilier Condenser Co. (19200, Ltd. e 1 Lisenin Wireless Co. 15 Sanders, W,
Ferranti, Ltd. ... . . ... 4  Londan Elee, Wire Co. & Smiths Ltd, Cover i Telegraph (‘ondenser Co., Ltd,
Fitzpatriek, H. D, & Co. 16 \Llunmphnnn- Co., Ttd.. The . Cover iv. Tewephone Manf. Co.. Ltd. . B
Formo Company ) Mivhacl, Lo Ltd. . 9 Watimell Wircless Co., Ltd., The mo &)
Fuller's United Fleetrie Works, Ltd, 3} Metre ul\ Supplies. F.td. . L. 3& 10 Withers, J. 8., & Spooner 5 16

YOUCAN TAKEIT reproduction
o FROMME! || Zooe
=/ That the Summer You get.all these

g0 : 5 in Kricason 8une!
Edition of Electradix Tume Loud

Radiss Caalogue i SLcAkeIE

contains the Ffnest Mode by a Srm
Bargain: ever offered. heh o taEn
600 Iliusirations of a l in telephone re-
wonderful selection of oo pattor

. tion. No rattle—
unique gadgets. |

H.T. Accumulators 3'7/6

60 Volts. 3 Actual Amp.-hour

just eryetal-clear

reproduction.
Send 4d. stamps. | Put anc to fallow
your pet power
ELEGTRAD'X valve amt you'th
RADIOS, | e amiand.
218, Uprer ThamesSt., | 18" high on wood
E.C.4. 1 base.  Very mel-

low aml pure,
== 2400 ohms. 6.
Parrs Ad. Junior Super
‘Tone for smail
rooms, 32/6.

Weite for listz

The BRITISH
L.M. FRICSSON
Mtz. Co., Ltd.,

6773, Kmuswmy,
London, W.C.2.

Go-volt, 3-amp.-hour, oil snbmerged. Will last a
lifetime. VWrite for descriptive Folder.

MONEY RETURNED IF NOT SATISFIED, »btainable onlyfrom

ACCUMULATORS ELITE, 31, Waterhouse St.,, Halifar.

SUPER TONE
LOUDSPEA EKERS

Trade Supplied, Teleptione: 1304, d|
Headphones, L.oud Speakers and Transformers - —
n rewound and reconditioned [ ]
‘ EQUAL TO NEW
l- and returned the same day on conp. B TROL[TE pANELS
| system. A customer writes : ' ——thanks Mahogany Grain . 3/61b.
i 1o the exceilent manner in which it was [ Black Engraved wavy 3/9 lb.
Lat our valve making plant repair your broken . recondilioned, the re.mll§ achicved have been Black plain polished  3/= Ib,
or burnt out valves eficiendy & promptly (most VARLEY astounding. Machine cut T
makea). Guaranteed equal to new. Bright . Magunet I'rapries . to your own ested to
emitters 53 "DE's” 2 and 3v typ), 7/6, 0. tore: measurements. 50000 Volts.
Power vnlves :Hih;ly vn;(;;c nulm Notrepair- ‘Phons ”,"l;?‘ Free \'nmpI;s on Request.
ahle: 8 P's 0 v, . Dept., e ’ .
RADION RADIONS. Ltds, Bollington, B woosicn oo, M| pugH's wIRELESS, 95-101, 1& 3
ot repucs [ MACCLESFIELD, Ches, 8.E15, L. Holloway Road, London, N.7 _9NLY.
‘—A_ Largest vilve-repairing firm in . . . . - ’
the world. List Fren,

i o PATENTS, DESIGNS ASD TRADE MARKS.
/@{'MM&W LOEWE AUDION D.E. VALVES
s — FOR BEST RESULTS
> &

AT LOWER COST! , .o

Will give better results than many at .[' S' lVlf/[e’ Bl &3 SPOO)IL’?’.

nearly double the price : specially ouitable

for %uper -het., Bets,

L Y5 amp. °vol¢ lO'G\llyour-lealer

L.A74°06 amp. 3 volt, 11'8 leunnot  sup- SrarLe Housk, ‘Grante 1= INPROVABLY,

L.A101, Power valve, ’ply seud p.o, Bl & 53, CIIANCERY LaNE, Hown,, LoxXpox.”
W3 amp. 4 volt, 21/- direct to Loxpox, W.C. ‘Phone :— 460 HoLRORN

AUDION RADIO CO.,

52, Dorset Street, LONDON, w1

In Beautitnl Polished thognny or Olk—-

| & SENT ON APPROVAL. De Luxe Models
—Parlour Models, etc, trom 25/- to £5.

Crysul Cabinets from 1/6, Any size MADE 7

ORDER, Designs and Lists Free, ) ]
Esthnntos Retnrn Post.  Panels and < ":_

Aoccessories l’olt Free.
Send fo actual Makera : Pickett Brothers, Members
B.B.C, (W.W.,) Cabinet Works, Bexley-huth

CHARTERED PATENT AGENTS.

O - VIOTOR @CLE EARTH FAULTS ENDED

PATENTS, DESIGNS i ) ,
ntirely new method of Earth-system efficiency. 20%
& 'I'RADE MARKS. to 200%; inerease guaranteed. Vastly superior to all

;:\etal su]lphatcs. 6dlth':al [or ali outdoor Earths.

6 complete, pust 6d. Cash on delivery if desired.

H D. FITZPATRICK & CO. [6 complete, p y
Charitered Patent Agents,

Particulars (ree.
49, Chancery Lane, London, W.C.2

The Motor Cyclists’ Newspaper

EVERY WEDNESDAY — 3d.

Publishers: ILIFFE & SONS LTD., Dorset House,
Tudor Street, London, E.C.4. W15

J. W. Miller, 68, Farringdon Street, E.C.4.
‘Phone: Cent, 1930.
Approved by Radio Association.

a’ﬁlllllll IR0 il}lllll:i,.::lllll.uilllllllllvl»lllllll ﬂhllll"!‘ TN | #awnwwwnwnnvrususvornsrannananussunusnnnnsnnnnnunnnne
A48 Mention of * The Wireless World,”? when writing to advertisers, will ensure prompt altention.
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! ELECTRONS
|

ELECTRIC WAVES AND

WIRELESS TELEPHONY
By Dr. J. A. Fleming, F.R.S.

A course of popular lectures delivered

by the author at the Royal Institute

of Great Britain forms the basis of this

work. By means of simple analogies,

Dr Fleming paves the way to a

discussion of the elements of electro-

magnetism and an explanation of the

| scientific laws upon which wireless
telephony depends.

‘ The whole book is written in a

METHOD S Of T U N I N G singularly clear and fascinating manner,

Ly W. JAMES and all who are anxious to understand
A VERY usetui manual giving the maximnm wircless Can,no? do better than read
of information on the subject, F ‘ollowing a Dr Flcmmg s able -
simple explanation of the principles of wire- work [t is an excellent K
of Eining cirtute. s expimat s ch s starting point for further | A Guide to
H y ( .
condenser and variometer tuning.  Other studies WIREL E_S S
chapters treat in detail of the choice, con- LITERATURE
struction and (l(‘<1gn ol coils, and give PRICE 7 6 NET . ) -
partxcnhrs as tosize of coil required, the best fﬁ?‘%g‘gﬁ: k;.’,btliihssf;f.::"?ﬁ
shape. size of wire type of msulation, and Post Free 8/- conjunction with * The
special uses of the various coils . .‘:‘m‘s:ﬁewnt’;'e‘:- ‘_:}3“:‘1‘
1 es
Price 2/6 net By Post 2/10 Obtainable from all Icad”m bygDr. Fleming, will be

bookscliers or direct from /he
Obtatnable trom al. looksellers or dircct from the [I'ublishers pubhshcrs

ILIFFE & SONS LTD.. Dorset House. ‘Fudor St., London. E.C.4. . .
ILIFFE & SONS LIMITED
W W Dorset House, Tudor St., London, E.C.4

sent FREE on
REQUEST.

LALVES

3
!
!
i

real Service to Readers!-—

“HERE are three ways in which | perfect safety by availing themselves of our
- D FI *“ The Wireless World' can be | special Deposit System. Full particulars
Please ' of real service to all readers are given under the Miscellancous
cevasana NUMBERED ADDRESSES. Advertisement Notices.

| use (1) The  miscellaneons ad\dertlscm%rllt SALE OF UNLICENSED SETS.
sesesas S‘Ofu[:fnl:lf)r:::di‘llll‘];::‘(:f::i?lgﬁnmpr\c:?rt:]ebz (3) Special arrangements are also made
h‘ thi a‘)‘ . ¥ S ( Bog\ %\’un bers | for the sale of readers’ home-constructed
LI 1] baratus. Y means of - MO | unlicensed apparatus through the medium of
sesas ctters can be sent to © The Wireless World “The Wirel Vorld,’ h I
oftice and forwarded to vour own address. AL B B e
| FORM A f”‘ f 6d -rs this servi details connected with royalties. See details
sssasecncens (KBRS CIaSR I S S on First Miscellaneous Advertisement page.

DEPOSIT SYSTEM.

! * (2) Readers who do not wish to send | Make use of this service. Write out
_ 1 moncey to unknown persons may deal in | your advertisement NOW, and post to

PREPAID ADVT. DEPT., * THE WIRELESS WORLD," DORSET HOUSE, TUDOR ST., LONDON, E.C.4.

12

o B I Words
or
Less

1/-

each
S = - addi-
. tional
word

1d.

Advertiser's name and address must be cownted. It a box number s required, 8d. cxira must be semt for postage on replics. W 35
l‘nsilsnsnsnsnsn‘--‘ns-l\llsnsnsnsmnsnsnsnsunsﬂsnsnsﬂsn\ui\ulsusn‘--s-

‘!!‘llﬁbil‘\.dr%uﬁsil%-l'S..l'%ci:b» Rl E STE TR TR T IR =TT TR 1T
:.nsu:‘ususlls“sﬂ\“su‘u‘-lsu‘u\u‘.-snsQ”sn\u

Advertisements for * The Wireless World ** are only accepted from firms we belheve to be thoroughly reliable.
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T R Y
A few recommended combinations of

MARCONI VALVES |

~ [for 6Uoltﬂccumulator:s/

77

Z

/’///////////’ﬂ////////////:
Z %

7
2
o

Y W\\\\\\\\‘\\\\\\\\\ q LR \\'\\‘S\\\\\\\
\ , N
§ o | Flamene| Grid | Hin Y
\ Type Position Bias | Tension \'\\;\\
§ | P | Volts. | Vols %
i\§ DESHF | B ol 2 80 § ]
8 H. . +
§ {Bs™ | 0F | 0 ~75| 120 §\ !
X (DESHF | Do | 0 | 427 @ !
§ DE 5A LF | 05 | =6 | & ¥
\ {(BE® P |03 | £ & N
\ 5 § —17. Q\\\
§ DESHE .| b i, 2 80 §
. X ex 5 +
§ [DESLF | TLE | o012 | Y6 | w0 §
\ BELe &R 2| 3|% 8
k. d e, 5 +
BRI AN I,
. \\§ DE 8HF .| De. | 012 ) 0 \\
Marconi \ {D.E.SLF S| TLE. | 012 ~15| e A o .
Power Valves N\ IDE5A | 2LF | 025 -6 60 ] arcont
\\\\g . el NN Power Valves
Types \ (4-valve sets.) % T
D.E.5 and D.E5 B, § DESHE .| HF ) 0i2 0| Q pETS &
Price 22/6 each. N {DEs | ILF| 03 MEPRIN: § Cand
Tor, N\ DE5A [2LR| 0B | -5 @ § Nt
A § - Write for Valve Publication No 4431 :\S\ AU
. _ \ THE MARCONIPHONE COMPANY, L1D. 2 Price 22/6 each.
Price 26/ N N
nce \ Regd. Office : Marconi House, Strand, London, w.Cc.s %

e S NN

Mr H. H. Wheat, 11 Bridze Street. Rnncorn, writes :—
1 am using two Marconiphone ' Ideal’ Trans-
Jormers in a four-valve sel, and would like to express
my apprecialion of the quality of these wonderful
tnstruments. My first stage employs the 2:7 to 1

NN \\\\\\\\\\\\\\«\\\\\\\\\\\\\\ SO\

S CThe most efficient intervalve
transformers ~ human skill
and indenuity have yet devised

\\

//

"

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\.\\\\ AN\

/////////////////Wﬂ////////
/

The heaviest transformer on the market. The great amount of
the hlghest grade material necessary to ensure perfect results makes
the * Ideal " higher in price than other less efficient Intervalve
Transformers. The method of winding is covered by a patent,
without which it is impossible to get the same results.

Sapplied in four nhou viz27to 1, 4t 1, 6 to 1 and 8 to 1.

‘ | Price 30/= each.

Write for supply of Publication No. 425a.

Ideal (Junior Model) Ratio 3 to I

rconiphone @®
VIDEAL Transformers

transtormer, and the second stage the 6 to 1, and
1 am delighted with the
wondzrful volume and tome
of the set.”

10th February, 1526

A

77

Y

\\\\\\\\'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\«V

MMNNENNIN

Printed tor the Publishers, 1irre & Soxs Ltn., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.x,
Colonial and Foreign Agenta:

Uniten Brates—The Internatiopal News (o, R3-85, I)uane Street, New York.

Brraium-— W, H. 8mith & Bon, 78, Marche aux erbes, Bruss

FrAaNce—W. H. 8Smith & Ron,
Ixnia—A. H. Wheeler & (‘o., Bambay. Allahabad and Caleutta,

248, Rue Rivoli, Puris . Hachette et Cie, Rue Réaumur. Paris.

Rovtie Arrioa-—Central News Ageney, Ltd,

AvsTRALIA—Gordon & Gotch, Ltd., Menmurne (\Id rln) Sydney (N.8.W.), Brist:ane (Queenllanl) Adelaide (8.A)), Perth (W.A.) and Launceaton (Tasmunia).
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THE ONLY WAY-—
Scrap your old junk and fit—

Mirror Wir g
Polished Channels
lnsulator

Redor Black Bridoe
1BA Thresd. e / j;’/;:;,gr_
Resrient y
Nicks Boced 3 Vertically Rigid
and Polished | SR Wl S:ring Sides
. dindrical Plo LA\ / /
Frmed oy AW el S
p High Groge s Tubular plug
Brass ubeq - . Ensurmg&//
combine pered lo \ Diame "ch
Faa///a(e pansion and
Insertion Compression

Extreme Low self-capacity.
A positive locking action.

Rapid make and break. A perfect PRICE:
Unvarying performance, fitment D.
Adaptgbility to varied switching for every 2:
requirements. type Of
Strong and accurate construction. h EACH
Pleasing appearance. H.T. AT e,
Batte'y or direct.

CLIX

REG? TRADE MARK

WANDER-PLUGS

(NON-MICROPHON! PATENTED

90% of the efficiency of a soldered joint.
For all other connections use CLIX plug sookets and adapters.
Freon all traders or direct from:

AUTOVEYORS LTD., 84 VICTORIA 8T. LONDON, 8.W.1

All the live parts ot the key are PY ®
efficiently insulated from the frame.
Individual parts are machine - made,

ensuring accurate construction.  The
“gold-silver” contacts arc always clean.
The ends of the springs are tinned G
tacilitate soldering. Escutcheon plates

and levers arc of pelished and lacquered ]
brass or finished in bright nickel plate. W
T.M.C. Low Capacity Keys are
e L Calbinets that at any time
No. 1. 12 point, 3 position .. 7/~
No. 2. '6 Doime: 3 Bosition L & are dluwstwated o descuibed
No. 3. 24 point, 3 position .. 15/6 1
the éditor of this Jouwwnal
Have you sent for your y g q
copy of the inlcresting 10C Car 'ta
T.ALC. Catalogue ? sk for puices. @e/wmed

It s free on request ﬂee Wl}hm
Telephone Manufacturing Co., llruted an

Ltd.,
Hollingsworth Works,
West Dulwich, )Z/I#‘IM of o, this
London, S.E.21.
;}_’_ha‘n-es‘ Svdenham 2460/1. I R WW

If your dealer does not stock T.M.C. WMW
Goods we will supply you direct (f (04 9% 2 m
at the above prices, post free.

Specialist make/ui of Wineless &zlmzeti
Caxton UWood ™ Juwineny
BIIIIIIIII IS IS IS IS TSI ISIISI IS I, Alaiket Slwdorough

Mention of '* The Wireless World,” when writing to advertisers, will ensure prompt atéention.
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&> Essential Units <
=12 for ToNE, VOLUME and DISTANCE

Marconiphone

MARCONIPHONE Auto Series Parallel
“ IDEAL " Transformers| VARIOMETER

3 k Without any eondenser and
]41\0 most dependable and | comnected to rooft. acrial, it
cfficient Tntervalve Trans-| covers wavelengths  230-1630
" . hat 1 skill metres.  With a "oor condenser
.orm( r. that human skill and in parallel, wave-lengths up o
ingenuity has yet devised. 3380 metres may be
. . reccived,

I'rice 16 -

¢ Sterling

Do —1 f“‘»:,_S‘/ f“ Miniloss »’
p i Square Law

Variakfe Air Condensers
Ratio 7 to 1.

The end plate eddy current losses

are neghgible.  1n three capacities

‘oou s mid.. £1 1s. 3

oons, £1 4s,; p

vor, £1 10s.

The “IDEAL" is guaranterd to

Sterling - ;i ; i ;
. amplify without distortion at all h R
*NON PONG frequencies,  Each  transformer is | ' 2 T
VALVE The “ IDEAL " i produccq  Subiceted o a serics of exacting R
HOLDER 1D (G s, <l pr a7 to ests, and is impregnated with a STERLING
oo o, § & COIL HOLDERS

specially prepared insulating medimn

Does away entircly with ali mi-ro ILytor,6tor and 8 tor, 5 U » P P
phmie noses and nechancad Pric 30/ ch calied " Marconite ™ which protects Prices - Doubte 16/6. Tripic (for
hacks.  Price 3 6. rice i GHEi, the windings fromt breakdown and mounting on_vithcr <ide of a

panel) 20/-.  Triple (mounted
6.

ADAPTER for use with abo ¢ IDEAL" (Junior Madepy,  €orrosion.  Every  “IDEAL™ s | 79 buse) 22
i ratio 3 to 1. New 21 I unconditionally guaranteed for a vear
/

Redueed I'rice from date of purchase. m

Marconiphone ‘“ Velvact’ Marconiphone H.F.CHO KE
POTENTIOMETER. For coupling 1LF. Circuits. Suitable for

all wave-lengthe up to 4000 metres,

Virfectly silent and =mno(h in operation.
Price 9 Price 10/6.
Write for Publication No. Marconl ho ne THE MARCONIPHONE
30415, dealing  with  the COMPANY LTD,,

;‘)n;np'lcte range of Marconi- /7 //Z%// s T ERLI NG Head Office :

A) 3
phone and Sterling Radio 210- 212 Tottenham Court

Jiquipnn-nt. a ) Road, London, \W.I.
onents

A Four-Valve
Combination
with a
Minimum
Current

DE4
22%

Accmn]m nying combination of Type of N 1ilament Grid | High Tension
Marconi Valves for a four-valve Marconi ‘ ]z;;:x —| Dias — -
receiver will give good results for Valve | Volts ' Amps. Volts ML Amps
Jong-distance or broadcast recep- DEB | M ‘ . ofon | e | o
tion on both headphones and DB | DET 2 006 | p28 | So 125
lond  speaker, using a4 -volt D ’ .11 28 | ooh | -3 So 15
Dy | 2 38 O30 -7°'5 120 yo

acenmulator or 3 dry cells.

I'arious recommended
Combinations for 2, 3
and 4 Valve sels are
givenin Marconi
Valve publication No.
443d—sent on request
{o The Marconiphone
Company, Lid., May-
coni House, Stvand,
London, W.C.2.

it VALV
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£10 Weekly in Cash Prizes

Simple Competition
for all Readers of “The Wireless World ”

HIDDEN ADVERTISEMENTS

Below will be found six reproductions of fragments cut from the Advertisement pages of this
issue of ¢ The Wireless World.”" Each fragment is a clue. Can you from these clues identify the
Advertisements > Seven cash prizes will be awarded to the first seven readers who send us
correct solutions. No technical skill is required, merely observation. There are no restrictions
or cntry fees and the conditions arc simple.

£5 ! & X

for the third
for the first ‘ correct solution
correct solution

opened.
opened. . / 2

‘ Q. % and
4

3 4 consolation
prizes of
10/-
AL Each
for the secon ruct.

r ) d L A - a for the next four
correct solution R ! _’m correct  solutions
opened. ’ opened.
CONDITIONS
1. Al solutions must be wrilten on the special coupon appeattin® vumber of cnuios. Liasties or alterations en a crupon will

onan :\dv(:niscuwut page in this issuc and addr -scd to T dsgnaaify the catry.

IWircless World, Dorsct House, Tudor Street, Loudon, Ly, 4 The first prize of £3 will bo awarded for the first correct
ond marked *“ Hidden Advts." in bottom left corner. solution opencd ; the second prize of £2 to the next correct solntion,
. P D . e e the third prize of £1 for the third, and four consolation prizes of
”d\”“:‘gsn‘,‘ ll]lll)Of’( 0.[ r{ec: SSI“'. :\lp?egr .ml‘bf samol \\‘:\_\I K3 ": Ak X 10/- cach for the next four corect answers. In the cvent of no
;(h(l,". J;it?o;l page, Lut may be inverted or placed b 5o readers sending correct solutions the prizes will be awarded to the

po : competitors whosc solutions are niost nearly correct.

3. In order that town and country readers may comupete on 5. The decision of the Advertisement Manager of The Wircless
equal terms, solutions will not be dealt with until 10 a.m. ou IWorld is final, and no correspondcnce can be citered into.
Monday next. All solutions received before that date will b Competitors enter on this distinct understanding. No member of
retained until Monday morning. Compctitors wmnay submit any the stati of the paper is permitted to rompete.

A2
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INNER CIRCLE

theinner c:rcle V4

HE “ Inner Circle,” though excellent in its

way, can never take you farther aficld than
London. And so it is with many condensers:
they never get vou past 2 .O—or whatever may
be your local station.

Now real radio travel, gelting distant stations,
demands a really good condenser—one that, in
addition to many other perfections, has a very
sensitive ' slow motion " control.

Such a condenser is very costly to manufacture,
and cannot be sold at a popular price unless it
enjoys extraordinarily big sales. It is solely
because of the enormous demand that the Qrmond
Friction Drive Condenser, with an ideal “slow
motion "’ vatio of s55-1, can possibly be sold at
the fellowing surprisingly low prices :—

0005, 15/-; 0003, 14/6; -00025, 13/6

Complete with Knob and Dial.

Brass End Plates.  Highlv Nickelled Finish.

of
Registered 4’ Trade Mark
DAN’(

199-205, Pentonville Road, King’s Cross, N.1
'Phone : Clerkenwell 9344-5-6. ‘Grams . " Ormondcngi, Kincrocs.”
FACTORY: WHISKIN STRELT. CLERKFENWELL, ECi1

LET ORMOND TAKE YOou FAR‘I‘HER AFIELD

5 Advertisements for ** The Wireless World ' are only accepted from firms we belicve to be thovoughly reliable. A3
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-
a1 -
l ADVERTISEMENT COMPETITION RESULTS I
" The following are the prizewinners in the Advertisement L
- Competition announced in the issue of *The Wireless =
I World ” dated April 14th, 1926. '
= First Prize £5 Second Prize £2 Third Prize £1 =
A. BALLANTYNE, 47, Bellwood J. E. CLINARD, North of England G. W. WILKINS, 163, Green Laue,
Street, Glasgow, S.1. Bank, Ltd., 23-31, Moorgate, E.C.:. Norbury, London, S.W.16. I
- Four Consolation Prizes of 10/~ each: -
W. WHITLAM, 710, Marshficld Avenue, Goole. H. C. MARGRETT. 23, Ensmore Gardens, East Sheen, =
T.ondon, S.W.14 C. D. BUZZA, 130, Staines Road, Twickenham, Middlesex H. CARDWELI. - HILL.
39, Waverley Road, Kenilworth.
| CHEQUES HAVE BEEN DISPATCHED TO THL PRIZEWINNERS I
® The WINNING ORDER for the nine advertisers was as follows : =
I Whole Page Advertisements. l }-(alf-.l’zlge Advertisements. Quarter-Page or Smaller Adverts.
~ ‘I’agct‘\‘o.ly Name of Advertiser. | ) |I Qs '\:= Name of Advertiser ‘I'ng No.l Nawe of Advertisii
L e | . — e 8 W o e —— — — -
- | o =5 i Q 9 q
The Mullard Wireless | .. | Motro-Vick Supplies | =
I 1st 5 Service 1G0= TLtel \ ISt\ i | Ltd. lstl () A. H. Hunt, L.td. I
- Tl;e Marcon_iphor;e T . _’ The L(:x:«lon l:l;-dn: v 1l 17 —?\Esun Electric Co,, - -
i 2nd| 1 . T 20d| i | ice Co. \..nd} 127} 1 =
i B . B T I, Wilkins & \—\jrigl\t‘ s al 42 V—E;\»rm"tht‘-gﬁitclcv & | I
. Mcdlic £ ! \
= | 3rd| 8 | L. MeMichadl, Ltd. 3rd| 4 ‘ e 3rd1 15 o 16d, -
) i S e . - — =
U o DA N 0 N &0 SEE N N S N 1 5 S B S § SN N N R U N A G

THE WIRELESS LEAGUE

Do GBSy BIwhE HhGEESHEHETSOTBBHE 51 st b by

MEMBERSHIP AND RENEWAL FORM.

To be filled in by readers who wish to become members of the League, or to renew
their membership for a further twelve months as from 1st April

To the Secretary, the Wireless League, Chandos House,
Palmer Street, Victoria Street, SW 1. e 19
* "
Please C) 16 49 @ mcmbfzi of the Wireless League. 1 cnclose P.O for Two Shillings,t which
ronew wmy wmembership ’ ’ )
entitles me {o membership with all the privileges and rights as enumerated in the constitution of the League,
including FREE Insurance, Free Legal Adeice and Free Technical Advice.
* Cross ont Line nof requived. t Keep the Counterfoi’ of your osted Order

WRITE IN  Name (in full)... _
CAPITAL (State whether Mr., Mrs. or Misg)

LETTERS,

Address ..., e e e e

My Membership No. is ...
(T'his is only applicable in the case of rencuals.

Commencing with the first issue in May, * The Wireless World ” will devote four pages
in the first issue of each month to League Notes and News.

GHDBGEOHIEOEOEEHIIEHEEEEHIPEEEEELEEEE GBI SOEEEEEEEEEHIGOHOOOHIHBHHDHIDEHHOGEIBHESE
A Mention of '* The Wireless World,” when writing to advertisers, will ensure prompt attention. 17
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Designers
Constructors

Even Transmitters build it into their apparatus.
Square Law Variable Condenser success of 1925 was the Igranic

specify

Low Loss model—and it has no equal yet.

prefer

Undoubtedly the

it—
it.

Refer to past issues of your

wireless publications and you will find that those circuits which have
been notable for their cfficiency, range, selectivity and smoothness of
control have invariably the Igranic Low Loss Square Law Variable

Condenser built into them.

Follow the experts’ choice—build with Igranic.

Write for List U.166 which illustrates the entive range.

9

Igranic Low Loss
Square Law Vari-
able Condenser.

with ¢-inch knob and

ZCOMPARYN

GRANIC

Prices:
oor - - 27/8 ELECTRIC
‘0005 - 24/- N\
oy 2 NWMITEZ
‘00015 - - 19/6

Exclusive Manufacturing Licensees of Pacent Radio Essentials.
Works : BEDFORD.
dial. Branches :

Birmingham. Bristol. Cardiff. Glasgow
Leeds. Manchester. Newcastie.
\/ 149, Queen Victoria Street, London,
AA A A

RS

AAAAAA A

The IGRANIC
Supersonic In-
structional Carton

for constructing a six-valve
Super Heterodyne Receiver
according to the Igramn
system, complete with {full
sized general arraugement
drawing, wiring and drilling
diagrams, and fully illustrated
descriptive handbook can be
obtained from your dealer.

Price - 2s. 6d,

Y N

Advertiscments for ““ The Wiveless World *' are only accepted from firms we believe to be thoroughly reliable. A5
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THE WIRELESS WORILD

THE HOMLE COXN-
STRUCTOR'S
WIRELESS GUIDE.
ByW,James. A nseful
little ¢ncyclopedia of
wircless  techuology
which  will  solve
difficulties met with
iu practical work.

By post 3/10

oo en

e

|

R4

ULILIEEE 2 CONS T IAUTFD

[ WIREEESS
AIVE PECEIVERS
4 AND CIRCUITS

“INPRINCIPEE AND PRACTICE

NOASHDILEL, e, AnWT

7,

. e

)
&

WIRLELESS VALVE
RECLIVERS AND
CIRCUITS. Iu Prin-
ciple and Practice.
By R, D. Bangay and
N. Ashbridge, B.Sc.
Written  to enable
the amateur to
% understand the work-
2 ing of any circuit he
¢ '} constructs,
PRICE
2,6

i Py post 2/10

THE HOME CON-
STRUCTOR'S EASY
TO BUILD WIRIE-
LESS SETS. By I
H. Haynes. Well iilus-
trated with worhing
drawings and  dia-
grams.

THE HOME
CONSTRUCTORS
[asv 1o wuio ]
WIRELESS SETS

f M-HAYNES

TUNING CO1i s
AND METHODS OF
TUNING, Dy W
James, A manual dis-
cussing the principles
and practice of tuning
coils, with  explan-
ations of spadvy, con-
denser  and  vario-
meter tuning.

PRICE
2/6

Ly post 2,10

Get
to the Root
of the Subject!

HOSE wireless workers who get to the

root of the subject derive the greatest
pleasure and profit from their hobby. Many
are content to dabble in wireless without
ever really understanding the whys and the
wherefores of things. They do not know
what they miss! By reading practical
books, by recognised authorities on wireless
matters, a wide field of new interests is
opened up for the amateur.

This FREE Booklet helps
select the best books.

A postcard will bring you our FREE Book-
let: “A Guide to Wireless Literature.”
This list gives particulars of a very extensive
range of wireless books issued in conjunction
with “ The Wireless World '’ and ‘‘ Experi-
mental Wireless.’’

you to

There is a book for every phase of wireless
and for every wireless worker. A few of
the volumes are illustrated on this page.
General headings—under which the library .
is classified—are * Explanatory Books’’:
« Home Constructional Books '’ : ‘‘ Books
for the Amateur '’ : ‘ Books for Experi-
menters '’ : ¢ Miscellaneous Books."’
These indicate the extensive ground which

is covered.
Write for your copy to-day!
ILIFFE & SONS LIMITED

Dorset House, Tudor Street,
LONDON, E.C.4

AD Mention of “ The Wircless World.” when wwriting 1o advertisers, weill ensure prempl allention

Arrir. 28tH, 1926.
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i

C\
cA Filament that can be tied
in knots after 1000 hous life

@\ﬂ FILAMENT that remains ductile so that it can be tied in a knot

after 1000 hours life is an achievement that assures

VASTLY INCREASED VALVE LIFE

This wonderful filament is the key feature of Mullard P.M. Valves. In
Mullard P.M. Valves the filaments are so economical that no glow is visible
during operation, and they require

ONLY ONETENTH AMPERE
In addition the reception they give is free from all microphonic noises.
If you use a 4-volt accumulator or 3 dry cells

ASK FOR THE P.M.3 .. . . . . l6/6

A general purpose valve for every circuit

ASK FOR THE P.M.4 .. ... . 2216

The finest loudspeaker valve ever produced
GET THEM FROM YOUR RADIO DEALER
Filaments cannot

Mullard /T ...

THE -MASTER +-VALVE e o

ling.

Mullard P.M.

ADVT.,, THE MULLARD WIRELESS SERVICE CO., LTD., NIGHTINGALE LANE, BALHAM, LONDON, S.W.12

6 Advertisements for ** The Wireless World " are only accepted from firms we belicve to be thoroughly reliable.

A7



8 ADVERTISEMENTS. THF WIRELESS WORID Aprir, ~81H, 1926.

oA NE SRR The cheapest component

in your set, yet the
most vital of all—

the Condenser

SLOW MOTION
HE ** Cosmos ™' Condenscr is

a slow motion condenser with,
absolutely no backlash cither
when new or after use. This
desirable feature is accomplished
by the use of a spring belt held
in t nsion, which permits ccarse
tuning with the large knob, and a
10'1 slow motion with the small
knob.

Cone bearings allow for adjustment
and the slow motion bracket can
be mounted for remote contrel a»

IF your set is not giving the results you expect

from it, scan mentally -the components
you have used. Have you, for instance,
exercised the same discrimination in selecting
your condenser as you have in the case of
your transformer? For your fixed condenser
—on which so much depends—is one of the
least expensive of all the components you buy.
The difference in cost between a genuine
T.C.C. and an un-named condenser is very
slight ; with the latter you are takinga risk—

444

o,

Neaier N\

{Proprictors
Metropolitan-Vickers Elee, Co. Ltd}
Wetro-Vick  House, 145 Charing Croze
Road, London. W.C.2,

COREBEARINGS Choose the T.C.C. Mica Con-

denser shown above, It
embodies all the well-known

. Prices: I'.C.C. featutes, and owing to

Slow Motion 00025 mfd 14/3 its convenient shape takes up
o w0003 .. 15/3 yZ very little room on the panel:
Ocdinary,,  ‘oco23 12 - / because it is sealed from helow
w w0005 instead of from above it is

1.roof against the heat of the
soldering iron, For those who

%

X7 shown in the lower illustration, %! with T.C.C. you obtain a permanen!
{ / 2 - The condenser for fine tuning. 7, assurance against breakdown.

7 ¥ rommere \ METRO-VICK SUPPLIES LTI

co“ncc:i\)"s a f’,o’\ve“ient l“"l’
ed head is provided to ensure
a perfect electrical contact,

Finally, because every T.C.C.
Condenser—whether Mica or
Mansbridge—has to pass so
many tests before it is released
for issue, you know that its
accuracy within a very small
percentage of error is & fore-

do not wish to solder their gone conclusion,

Prices:
No. 33, all capacities between 004
and "001 mfds. 2/4
No. 34. all capacities between "0009
and "0001 mfds. 2/4

Frum all Wircless Shaps.

T. C. C.

CONDENSERS
(Mica & Mansbridge)

_tdvertisemen? of Telegraph Cendenser Co,, Lid.. Walee Farm Riad.
N, Lleton, W3

@/-," A Ny ,,_/// 5 4 0 i o -é_'//’/ll"%’

L

Gilbert Ad. 5082,

A8 Mention of “ The Wireless World.”* when writing fo adveitiscrs, wll ensure prompt altention,
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F. H. HAYNES,

CovenTrY : Hertford Street.
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HUGH S. POCOCK.

Editorial Offices: 139-40, FLEET STREET, LONDON, E.C.4 - R

Advertising and Publishing Offices : DORSET HOUSE, TUDOR STREET, LONDON, E.C.4. -
Telegrams: * Ethaworld, Fleet, London.”

Birmincuam : Guildhall Buildings, Navigation Street.

Telegrams : ** Autopress, Birm!ngham.” .
Telephone : 2970 and 2971 Midland.

Home, £1 1s. 8d.; Canada, £1 1s. 8d.; other countries abroad, £1 3s. tod. per annum.,

As many of the circuits and apparatus described in these puges are covered by palents, readers are advised, before making use of them, to satisfy themselves that they
would not be snfringing patents.

Assistant Editor:
W. JAMES.
Telephone : City 4011 (3 lines).
Telephone : City 2847 (13 lines).

MancHesTER : 199, Deansgate.

Teiegrams : ** Hlifle, Manchester.”
Telephone : 8970 and 8971 City.

ANOTHER SINK FOR PUBLIC MONEY.

El) ERTODICALLY the smouldering interest in the sul:-
L ject of interlerence  from oscillating  receivers  is
fanned into a blaze of activity, and for a while, in the
Press and in wireless circles, the problem is discusseid
at length.  Time-honoured obser-

madde with regard to the practicability of tracking down
oscillation offenders cannot he allowed to pass without
challenge.

In the daily Press recently statements have appeared
to the effect that the Government is about to take delivery
of mator vans equipped with wireless direction-finding

apparatus with which it is sug-

5 . 0444404440000 00000400 +e 60000044 . . .
vations on the subject are quoted 1 CONTENT.S"’. * 1 gested the lacation of oscillators
as it thev were being expressed for ¢ o race ¢ Will e eficeted with comparative
he very first time. Circuits for ¢ L4 case
e W Ll L ¢ e sroduced $ Ebriontan Views 607 L‘S]([j the 1 e t off
non-oscillating sets are re-produces 1 e time of Government offi-
o I Y Houme Broabcast RECEIVER 608 4 . | ’
and demonstrated to bewildered ¢ T Smeer-Minter ¢ cals and Government monev has
By N. P. Vincer-Minter. b
tt of the lay Press Y ) to 1 t luctivel
¢ i l~. > ‘ 1 ‘~. ) « § A‘ - - 4 o » »' (3 T ’, u.
representatives e A NOVELTIES Frod Ounr KeAvERS 614 § 8oL to he spent unproductively
who are all too ready to interpret 3 ¢ then one can scarcely imagine a
s A q o L 4+ Winkress ox Caxapian Traivs 615 4 Lo 3 o S ¢
everything \\'n‘elcss_ thcy P @F ¢ By E. C. Thomson. { wore smtn]ﬂe opportl'mlty than to
hear as_ epoch-making 11‘1‘\cnt10r3.: $ Mt Frequesey Reststascr 618 § chasc oscillators with  portable
which  will make good ““ copy + By E. Mallett. ¢+ direction-finding equipment. When
p + y ) .
for the moment. ecven if they are ¢ Coenmest Tovres .. 6z ¢ we consider the naturc of the
destined never to find a more use- PlONEERS OF WIRELENS.—14. HExny $ signal or ('hstmbm'lcc produge(! by
B . L 4
ful application. $ HicuroN . 623 $ oscillating receiver, the futility
But time goes on and still the 3 By Ellison Hawks. ¢ of trying to recognisc and locate
problem  remains  unsolved—not 3 Tur Nrew  Viexva Hicu - Powen $ the source must be apparent.
because  non-oscillating  receiver  § NITION o oo 625 8 Phere are  probubly very  few
sets cannot  be produced, for By Paul 8. Gordon Fischel. '} people who, in using their sets,
aumerous  circuit  arrangements  § -\""0-‘1}-‘;"'“:\1\’-'&}"“\IR;';“"-'}(;*“”ZNT 60t are steadily transmitting on a deli-
: o8 i - y N. W. McLachlan, 4 ; ) LT .
have heen deseribed  which will  $ ¢ nite wavelength  without altering
sive the desired result, but for the i Mixts axp Tips For Niw Resnrns 633 $ the tuning : the offenders are those
reason that these circuits introduce  § Broaveast Brevires ... 635 ) who swing their dials from one
e itional complication or a REVIEW OF APlARATUS e ... 637 9 wsition to another oscillating in
some additional complicat ) b ] g

reduction in efficiency which are §  Tuk Entror’s Marr, 68 ¥ the meantime, perhaps  only
themselves sufhicient causes for pre-  § Rraners’ Proseens 640§ momcntn_rily, but still qult.e enough
: ¢ to interfere with the neighbours.

venting the devices from appearing
on the market to compete in prive
and performanee with straight circuitscapableof oscillating.

So long as the choice remains with the publie, the
cheaper sets will find favour. even if theiv use entails
some risk of the owner interfering with his neighbour’s
reception ; human nature is too selfish for individuals to
make sacrifices in the interest of the communitv. 'The
fear of reprisal may. however, produce the necessary
mfAnence, but fiere aczain the wild statements which are

>

Saa s s Sl o o e 0‘0000000“’00”00“”

There 1s nothing distinctive about
these interferences. and it would be next to impossible to
recognise repetitions of interference from the same station
from moment to moment.

[f the Government proposes to use portable direction-
finding equipment for locating illicit transmitters, that,
of course. is quite another matter, but to contemplate the
use of such sets for locating oscillators is, in our opinion,
little short of ridiculons,

AQ
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JoME P)RADCAST RECEIVE

BUILT AND OPERATED ON
NOVEL LINES.

A Loud=speaker Receiver Employing
a Modified Reinartz Circuit.

By N. P. VINCER=MINTER

APRIL 28th, 1926.

- w—

I is becoming increasingly cvident to those members

of the public who take interest in wircless reception

that the enjoyment which the possession of a wire-
less 1eceiver is capable of giving to its owner falls under
two distinct headings.  ‘The first of these pleasures is
purely and simply that of the cntertainment which the
receiver is capable of bringing into the home in the form
of music andd song.  The sccond lies in obtaining experi-
mental reception of distant stations. ‘There are many
people. indeed, who take no interest whatever in listen-
ing to the local station, no maticr how excellent the pro-
gramme, the chief use to which they put their receiver
being that of scarching for distant stations, and of log-
ging the largest possible number of them.  They give no
heed to the nature of the programme received, whether it
is good, bhad, or indifferent, and only stay on the wave-
length of a station long cnough to definitely identify it.

Motives of the Home Constructor.

Many of these people take pleasure in the actual con-
struction of their receiver, although in the majority of cases
this is somewhat to he doubted.  Probably the real reason
which prompts many of them to wndertake coustructional
work is the inability to obtain a  factory-made multi-
valve recciver at a reasonable price.  There are other
people, on the contrary, who find no pleasure whatever in
the actual mechanism of their wirceless receiver, and regard

—

it merely as a necessary and troublesome adjunct to their
entertainment.  Their sole  desire is  for simplicity,
reliability, and reasonably good quality.

Requirements of the Majority of Listeners.

‘There is, however, another great section of the com-
munity who obtain their chief pleasure from their re-
ceiver in the form of musical entertainment from the local
station, but occasionally they like to use it for the pur-
pose of obtaining the thrill which comes to everybody who
successfully tunes in a distant station.  ‘This latter class
of people have been sadly neglected, and it is the purpose
of the writer to come to their assistance by describing a
receiver which is really suited to theic needs.  This
receiver comprises two valves only, and is therefore not
expensive to construct and maintain; it is capable of
giving ample loud-speaker volume, with good quality.
from a local main station at a distance of 2o miles, and
{rom the Daventry station at a distance of roo miles.
Also by using the headphones it is possible by care-
ful tuning, and a certain amount of acquired skill, to
log quite a consitlerable number of distant stations, al-
though great care should e exercised in using reaction in
order to avoid oscillation, and it is really best to avoid
searching for distant stations during broadcasting hours.
"There are only two tuning dials, and no moving coils, and
the result is that the receiver is exceptionally simple to

Il

imfd
0-0001 mfd

{0'0005 mfd

H.F. CHOKE
L.F. CHOKE

]

o+H.T.g adjust, and the moderate
—O+H T amount of skill required to

receive (listant  stations  is
=Imfd casily acquired by careful

practice.
Now it is well known that

0-500000 n
j\lﬁi—nfg. _______ S the onlina.ry detector valve
W (_:_! ] nT g) }Vlth reaction is an exceed-
Vi | R -S. -V, Pt oo ingly sensitive arrangement,
Bl NOY. &y i RO so much so, in fact, that.
L o00smr § ; ,‘..'wu' S pm'\'ulcfl our f*QMrOl over re-
o o2 ‘ { S action is sufficiently smooth
"r' L . ‘: to cnable us to adjust the
| \\ [ ' o-i}-fo <711 valve to t}lc very threshold
. SWITCH i RELAY ! of oscillation, without actu-
$lo Q__} ally oscillating, it will re-
—" spond to an infinitely weak

Fig. 1.—The theoretical connections of the recelver Note especially
and remote control unit.

A IO

signal.  Unfortunately, how-
cver, the ordinary system of
20

the arrangement of the relay
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reaction employing a swing-

P

ing coil is very far from ¥
Leing smooth. By adjust-
ing the reaction coil to the &
best of our ability we can
bring the valve to a fairly
sensitive condition, but if
we attempt to make the valve '
still  more  sensitive Ly
further manipulation of the BT
reaction coil, it will be found . {
that the merest fractional 9|
movement of the coll is sutfi-
cient to cause the valve to '
o into actual oscillation, —&&
whilst if we do not touch !
the reaction coil the valve is
still very far {rom the thres.
hold  of  oscillation. A
minute movement of the coil
holder, therefore, is sufficient

to sweep the valve, as it
were, from a condition of

PP P P R . .
bog-tapisgaogdopl % -4

comparative insensitivity to
a point far beyond the brink
of oscillation. If we could
obtain a vernier coil holder
which by a comparatively coarsc movement of the adjust-
ing knob would impart a minute movement to the actual
cotl, we should have achieved our object. Unfortunately,
however, it is quite beyond our ability to devise such an
instrument.  ‘The ordinary vernier coil holder is quite
useless for the purpose.  We are thus baulked of achiev-
ing our object mechanically, Lut fortunately, owing to the
efforts of John I.. Reinartz, an enterprising American
amateur, the difficulty was overcome by the simple expe-
dient of fixing the position of the reaction coil, and regu-
lating the amount of oscillating current passing through

%

Fig. 2.—~Dimensional details of the front panel. Drilling sizes A, 7/16 in. dia.;
C, 1/4 in. dla.; D, 7/64 in. dia.; E, 5/{32 in. dia. and countersunk for No. ¢ B.A.;
G, 1/8 in. dia. and countersunk for No. 4 wood screws,

B, 3/8 in. dia.;
F, 5/32 in. dia.;

the reaction coil by means of a condenser, thus perform-
ing electrically what was mechanically impracticable.

The Reinartz Circuit.

It was found by Reinartz that quite a large movement
of the reaction condenser dial was required to produce the
same effect as a minute movement of the coil holder.
Therefore, by adjusting the condenser, it was possible to
hring the valve up to the threshold of oscillation without
it actually bursting with oscillation. A useful analogy
is to consider that it is required to roll a large stone to
the very brink of a cliff, and
to poise it there in such a
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position that it is almost,
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but not quite, falling over.
With the ordinary coil holder
adjusted as best we can, the
stone is still as it were
several feet from the brink

_.
—
2
e ey

PO BN

i
|
|
|
e
A
e

-

)

of the cliff, whilst a minute
movement of the reaction coil
is in reality so coarse that it
sends the stone flying over
the edge of the cliff. With
the Reinartz method of re-
action, however, we can
gently roll the stone up to
the edge of the chiff, and
poise it trembling on the
brink, almost, but not quite,
toppling over into the abyss
of oscillation. Now when a

rq-_
e -

detector valve is thus ad-

Fig. 3.—Layout of basehoard.

justed to the threshold of
oscillation it is in a- very
A Il
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Home Broadcast Receiver.—

sensitive condition indeed, and apparently, therefore, the
Reinartz receiver has a very much greater range than the
more conventional arrangement.  Actually, of course, its
true range must le the same as in the conventional
arrangement, because it is merely a detector with reaction
as before. 'The true explanation of the fact that there
is such a great apparent increase of range in a Reinartz
receiver is that in the nsual arrangement we are in reality

A view of the interior showing aerial, earth, and loud-speaker terminals.

obtaining a very low percentage of the possible range of
the instrument. In the Reinartz we have a really erficient
control over reaction, and thus obtain a far greater effi-
ciency from the instrument. ‘This accounts for the larg:
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number of enthusiastic letters written by people who
have built a Reinartz receiver, their letters being written
in such glowing terms that the ordinary layman
might be led to Delieve that there was something
mysterious and wonderful about this circuit. There is no
mmagic in it, as we have seen, but merely dn efficient con-
trol over reaction.

The writer has so designed this receiver that not only
all batteries housed within it, thus protecting them
from dust, but the cabinet
closes up completely, cven
the panel Leing enclosed. Tt
is thus possible to store the
recciver away in any con-
venient place, such as in the
loft of a house, and provided
it is left tuded to the local

are

station, to switch 1t on
and off in various rooms as
desired. Now, as is well

known, the best place for the
receiver is close to the acrial
lead-in, the closer the hetter
for efficiency. The usual
expedient of placing the re-
ceiver near to the loud-
speaker and trailing the
aerial lead-in through the
house, 1s the cause of great
inefficiency and loss of range
and volume in many installa-
tions. In this receiver,
therefore, provision is made
for installing the receiver
close to the aerial lead-in,
whilst the loud-speaker may
be placed in any room de-
sired, together with the
remote control switch for
switching the receiver on and
off from a distance. concern-
ing which more will be said
later.

Now, in a recent article,- the writer pointed out that if
a lond-speaker were operated at a considerable dis-
tance from the receiver, it was often found that very bad
distortion oceurred owing to the capacity existing hetween

LIST OF COMPONENTS.

1 Ebonite panel, I5in. % fin. X jun.

1 Baseboard, 15in. X 8}in.

2 Angle brackels.

1 Cabinet fo dimensions given.

1 Filament relay (A. W. Gamage, Ltd.).

2 00005 mfd. variable condensers with vernier contrul
(A. J. Stevens).

1 L.F. transformer (Eureka Baby Grand).

1 L.F. choke (Success).

2 Antiphonic valve holders (Benjamin).

1 Baseboard mounting valve holder (Lamplugh).

1 “Transadapta’”’ (Gambrell).

1 H.F. choke (Metrovick).

1 Grid condenser and leak (McAlichael).
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1 0-:0001 mfd. fixed condenser (McMichael).

1 9:0005 mfd. fixed condenser (McMichael).

3 1 mfd. condensers (T.C.C.).

2 Fixed resistors holders (Burndepl).

2 Fixed resistors or shorl-circuiting plugs (Burndept).
2 Stud switches for panel mounting (Bowyer Lowe).
1 Filament swifch (Lissen).

1 9-volt lapped grid baftery (Lissen).
14 Indicating terminals (Belling Lee).

1 0-500,000 ohms variable resistance (Marconiphone).
1 Electric bell push. : .

1 Box for remole control, to dimensions given.

2 Wander plugs.

Length of red and black flex.

Approximate cost of materials required - £7 o o
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Home Broadcast Receiver.—

the two leads of the usuzl ““ flex ”” usedd.  Tr this article’
the writer described a method whereby this difficulty woubd
be overcome by using a single-wire lJoud-speaker con-
nection.  1f readers have not already studied this article,
it is strongly advised that they do so in order to obtain
a better understanding of the method whereby the loud-
speaker operates.  In the original article an earth return
was used for the loud-speaker. Since in this receiver we
already have another wire gaing to the filament relay in

i3}
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in a small wooden box, and should be placed close by the
Joud-speaker.

It may be asked : ““ Why use a relay?  Why not merely
extend the filament leads to the distant room? ”’  'This
question is perfectly justifiable, and, indeed, if we are
going to use a six-volt accumulator with valves taking five
volts, we can afford to do so, because we have a volt to
spare. It we desire to use two-volt valves with a two-
volt accumulator, however, we cannot spare any voltage
to be wastefully dropped in the resistance of the long
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Fig. 4.—The practical wiring diagram.

the rcceiver, we can very well make use of this as the
return wire of our loud-speaker. ILooking at the theo-
retical diagram, we see that there is a 0-500,000 ohms
variable resistance in series with the loud-speaker. It
will be found that this gives an cxtremely pleasing and
smooth control over volume. This resistance, together
with the push controlling the #Mament relav, is mounted

! The Wireless World, February 10th, 1926, p. 217.
7

filament extension leads, and, thercfore, we use a relay.
The particular type of relay used is of an exceedingly
sensitive and reliable type. It has a small battery con-
cealed in its base, whilst on top, in addition to the
mechanism, are four terminals, two of which are con-
nected in series to either the I.T.+ or L.T.— leads
between receiver and accumulator, the remaining two
being connected to an ordinary lell push by a length of
flex.  Current only flows in the relay at the moment the

A 13
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Home Broadcast Receiver.—

push is depressed, alternate depressions of the push turn-
ing the filaments on and off respectively.  In order to use
the relay wire as a loud-speaker return lead, and thus
connect the loud-speaker to the 1..T. + terminal, it will
he necessary to bridge one input and one output terminal
of the relay as shown by dotted lines in Fig. 1. This
will not affect the operation of the relay in any way.
‘Uhe bottom portion of the cabinet is sufficiently large to
house a 6-volt 30 actual ampere-hour accumulator, two
6o-volt ““ Bver-Ready ” or similar type batteries, and the
relay, the grid battery being in the top compartment with
the baschoard of the actnal receiver.  The relay can be
scen plainly in the photograph, its cover having been
removed for photographing. All battery terminals are
mounted in a line at the extreme bottom edge of the front
pancl underncath the two telephone terminals. and are

A front view of the instrument showing panel exposed by dropping
upper flap.

invisible in the photographs.  In this manner. short and
direct Jeads can be made to the batteries.  With regard
to the H.T°. choke, it is most casentinl that for good
results this component be not omitted.  The type used
covers all wavelengths from 200 to 4,000 metres, and need
not, therefore, he interchangeable, Do wol/ attempt to
use a plug-in coil as an H.I'. choke or there will prob-
ably T trouble due to the Jarge external magnetic field
of the coil. A o.0005 mfd. or o.oot mfid. fixed condenser
can he placed across the transformer primary if desired.

Choice of Coils.

To operate the recziver, the left-hand stud  switch
should just le placed to the right, and for the local
station the same value of coil should be used for aerial
tuning as in the case of the ordinary type of reeciver,
namely, a No. 35 or a Gambrell A, The local station
will probably De heard without the reaction coil, since
the withdrawal of the reaction coil does not Lreak the

A 14

Wireless
World

APRIL 28th, 1926.

RELAY
LOUDSPEAKER

@f

PUSH

LI

Fig. 5.—Practical wiring diagram of remote control unit.

plate cireuit as in the ordinary type of circuit. The
reaction coil should be chosen experimentally with great
care. It should be the smallest with which it is possible
to produce oscillation. Tt should be of such a size that
the receiver oscillates when the reaction condenser is
rather more than three-quarters of the way in.  If too
small a coil is used, oscillation will not be produced.
cven if the condenser is at maximum, whilst the use of
too large a coil will mean that control over reaction will
he far from smooth.

Tuning for Selectivity.

When selectivity is desired, the switeh should be moved
to the first stud, the aerial coil replaced by a coil one
size larger. and the reaction coil by a size smaller.  For
receiving Daventry | the switch should first be placed on
the right-hand stud as befoge, the aerial coil should e a
No. 130 or Gambrell E, and the reaction coil chosen
experimentally as before.  To sceure greater selectivity
on the Daventry wavelength, place the switch on the
ceatre stwl, and use a No. zoo or Gambrell F coil for
the acrial tunine.

The lower part of cabinet exposed by raising lower flap, Note
the relay In front of the accumulator.

19
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Home Broadcast Receiver.—

* In order that a really
smonth control Le had over
reaction, it is most essential
that the plate voltage of the
detector valve be adjusted
carefully. In nearly all cases
it will be found that a volt-
age in the neighbourhood of
4o to 435 will be correct. Tt
is absolutely  impossible to
tune in distant stations unti
all reaction backlash is ab-
sent, and this can only bhe
brought about by careful ad-
justing of the detector plate
voltage. When correctly ad-
justed, this receiver will -
found to glide almost imper-
veptibly into oscillation in-
stead of ““flopping ” in and
out as is often the case.
When it is in such a condi-
tion the most skilled tuning
will be unable to adjust the
valve to the threshold of
oscillation. Tt is essential.
also, that hboth aerial and
reaction condenser he fitted
with some form of vernjer
in the same manner as the actual condensers used in the
receiver.

The method of mounting the two plug-in cols needs a
little explanation.  The coils ran, if desired, 1 mounted
in two ordinary single coil holders placed side by side
and t}in. apart.  The “ Transadapta * actually used,
however. possesses many advantages, eme being that a
rapid  change c¢an be made from, sav, London to
Daventry by the ability to withdraw Leth eeils simnl-
taneously. A further advantage is that the instrument
possesses a small switch in its hase which will be con-

A view of the remote control unit.

Wireless 61
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A further view of the interior showing coils and valves in position

venient for reversing the reaction coil. The ‘‘ I'rans-
adapta ’’ can be obtained in two types, one for mounting
directly on the basehoard, the other fitted with four pins
for plugging into a valve holder. 'The latter is used in
this receiver, although either type is cqually suitable.
The valve holder must be of the rigid, and not of the
‘“antiphonic ”’ type. Remember that the ‘¢ filament”’
sockets are connected in the aerial circuit, and the
“grid ”? and ‘“plate”’ sockets in the plate circuit. In
the photograph on this page the reaction coil js the onc
ncarest 1o the veceiver panel.

With regard to valves, the writer has found that, from
the point of view of efficiency combined with economy, a
Marconi D.E.2 as detector, and a Mullard P. M.z as
I..I'., gave most excellent results, the total filament
cirrent consumption being only o.27 amps.  Thus, using
the receiver four hours a day, a z-volt go-a.h. accumu-
lator will give a month’s service on ane charge.

Please Don’t Do It !

Tt is most important that scarching for distant stations
be carried out during those hours when the B.B.C.
stations are closed down, in order to avoid interfering with
one’s neighbours by oscillation. Tt is just as criminal
from a moral point of view for a novice to search for
distant stations with a regenerative receiver whilst home
broadcasting is in progress as it is for a would-be motorist
to make his first attempt at handling a car in Piccadilly
Circus at midday.

In conclusion the writer would say that readers who
decide to construct this receiver will find that their efforts
will have been well rewarded the first time they put the
receiver ““ on the air.”’

A 1%
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A Section Devoted to New Ideas and Practical Devices.

WIRING MODEL.

Tn wiring « receiver for exhibition
purposes where it is essential that
every wire should lie accurately bent
to shape it is very convenient to con-
struct a rough wooden morlel of the
bascboard with the various compo-
nents in position. Nails may be sub-
stituted for terminals, soldering tags.
etc., and as long as the relative posi-
tions of the points of connection are
strictly adhered to the remainder of
the construction may he quite rough.
Not only does this method of wiring
ensure a neat appearance of the
finished 7teceiver, but it enables a
series of experiments to be carried out
to ascertain the system which will
give the shortest and most direct
wiring.—B. R.

cCooo0o
POINTER.

The diagram shows how a well-
known type of paper fastener may
be used as a pointer for certain types
of condenser dial which stand a short
distance above the level of the panel.
One of the blades is bent over at right
angles and the other shortened and

Condenser dial indicator.

soldered to it to act as a support and
give rigidity. The head of the paper
fastener may then bLe secured to the
panel in a suitable position by means
of a small touch of glue or Chatter-
ton compound.—W. H. W,

A 16

COIL HOLDER CONTACTS.

Having cxperienced considerable
trouble with flexible connections to
the moving coils of a three-coil holder
the writer devised a method shown in
the accompanying diagram.

Pairs of Dbrass blocks 1in. thick
were filed out tn a suitable radius and
screwed to the base of the coil holder
immediately heneath the moving coi!

Spring contacts for moving coli holders.

plugs. The brass blocks were spaced
to correspond with the distance be-
tween the plug and socket in each coil
holder. 'The plug and socket in each
case were removed and fitted  with
spring plunger contacts. These may
cither be constructed specially, or they
may he obtained from ordinary clec-
tric lamp snckets and modified to fit
the coil plug. By this means an effi-
cient and silent contact is obtained
which will last indefinitely. —W. H.
0000

DRY BATTERY HINT.

The life of a H.T. battery con-
structed with flash lamp battcry units
will he greatly extended if the bat-
terics ave treated in the following
manner before assembly.

The paper cover of each hatiery is

pierced in several places in the spaces
between the cells. Each battery is
then dipped in a bath of molten
paraffin wax (not too hot) until fully
saturated.  Not only will the wax im-
prove the insulation and prevent leak-
age currents from flowing between
different parts of the battery, but
should one of the zinc containers be-
come caten away towards the end ot
the useful life of the battery the
trouble will be isolated by the wax
and prevented from spreading to
other cells.—H. Y. 19
ocooCoC
AERIAL LEAD-IN.

To keep the aerial lead-in clear of
the eaves and walls of the house, a
wooden arm 2 or 3ft. in length
should be fitted immediately above the
lead-in insulator. The end of the
arm is fitted with a porcelain insu-
lated hook through which the lead-in
wire is passed. Before attaching the

LEAD IN

INSULATING RING

WNEIGHY

Aerial lead-in

acrial wire to the lead-in insulator a
small weight, such as a pipe coupling,
is slipped over the end. This will
not only take up slack in the down
lead. but will also serve to drain oft
water hefore it reaches the lead-in ter-
minal. Incidentally, it may be men-
tioned that this terminal is to a cer
tain extent sheltered by the project-
ing wood arm.—S. F. H.
23
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Brightening the Journey from Quebec to Vancouver.
By E. C. THOMSON.

HEN we reflect that there are people who can
plumb the uttermost depths of Loredom during
the short run from London to Brighton. we can

appreciate, vaguely, perhaps. the horrors that nay lie in
wait for the same sort of traveller in Canada.  To
journey on the Canadian Narional Railways from Halifax
to Vaneouver is to cover no fewer than 3.778 miles, and
the trip will consume four and a half days.  Not that
the route covered by the Canadian National Railways is
intrinsically uninteresting—the exact contrary is the case;
fut enough is as good as a feast, and after a time the
finest profusion of mountain. forest. and torrent will
begin to eloy.

The value of wireless in relieving the tedium of these
fong journcys was carly recognised by the management
of the Canadian National Railways, with the result that
train radio in Canada is no longer in the experimental
stage—it is an integral part of the railway cquipment,
and the wireless personncl fullils its functions with the
same punctiliousness as marks the activities of the staff
m the saloon.  The operation of all wireless cquipment
is entrusted to uniformed attendants specially trained to
the work.  These operators, who also act as touring
representatives on hehalf of the railway, are responsibile
to a4 supervisor of operators, whose otfice is at Montreal,
or to his assistunt supervisors,

A Chain of Stations.

Fo ensure reliable reception at any point on the nearly
4.000-mile route from Halifax to Vancouver. a chain
of hroadeasting stations has heen effected, stretehing from
end to endd of the Dominion, and their familiar ¢ CNXR

3

call signs will be well known to nany British amateurs.,
The ten stations comprising the chain are situated at Mone-
ton, Montreal, Ottawa, ‘Toronto, Winnipeg, Regina, Saska-
toon, Edmonton, Calgary, and Vancouver. The magni-
tude of this broadeasting system will be the better under-
stoodd when we realise that it serves to supply news and
enfertainment not only to express trains speeding across
the Dominion, but to the railway hotels and to the homes
of many thousands of employees.

Canada’s Lead.

Fvery train is thus In touch with at least one broad-
casting station, and generally two or three, while the
passengers.  besides hearing  light musical concerts
(*heavy stuff * is banned), enjoy the henelits of a red-
hot news service even when travelling in the remotest
parts of the Dominion.

It is worth while recording that the Canadian National
Railways, in providing such a service, are ahead of any
other railway in the world. Experiments in broadcast
reception have been conducted on most lines, in this
country and abroad, hut the credit for establishing a
perminent wireless service for the benefit of passengers
undoubtedly belongs to Canada.

The receiving apparatus on the trains is installed in
the reading or library car, whither travellers can repair
when the demon of boredom threatens.  Toud-speakers
anidlhead “phones are both available, and would-be
listeners can generally take their choice from the pro-
grammes offered by the nearest stations.

In designing a suitable acrial the chief difficulty with
which the engineers had to contend was presented by the

A1y
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track clearances, which impose a sirict limit on the heiglht
to which the acrial can extend.  Bridges, tupnels, anl
the height of the railbed all have to be taken into account.
The most efficient form of acrial was found to be that
shown in the photograph on page 617. The height of
this aerial is 13.5ft. above the track. 1t consists of
approximately 2o0oft. of No. 13 R.C. stranded  wire,
made up in the form of a closed Joop with the lead-in
taken off at a suitable point near the receiver.  TFour
steel brackets on cach side ot the car support glass pony
insulators, which in turn hold the aerial wire.  Driree-
tional effects are practically absent with this form of
antenna, a very important factor in connection with racep-
tion on a car which may be constantly changinz its
direction on curved portions of the line.

In their search for the best form of earth the engineers
discovered that best results were obtained by hondirg
together the steam and water pipes and by using tie
steel underframe of the car.

The Standard Receiver.

The standard receiver used on the trains is hascd on
the neutrodyne principie. An additional power amplificr
is provided for loud-speaker work. while the telephone
circuit provides for 12 to 2y pairs of 'phones.  The
whole unit is assembled in o mahogany cabinet, mere
than sft. high and about 2ft. wide, the woodwork being
finished to matceh the interior of the car. T avoid wibra-
tion. the set is mounted on rubber sponges and eack urit
iz contained in a separate compartment.

WIRELESS EN ROUTE.
express,

A T8

Passengers enjoying broadcast rcceprion in the library car of a C.NR.
Wireless is installed on all long distance trains on the Canadian National Railways
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The circuit design of the neutrodyne receiver is of
undoubted interest.  The first HUE. valve is reflexed.
Break jacks are provided Letween the various amplify-
ing stages to permit of breaking in for the purpose of
verifying the performance of the H. I, amplifier.  Break
jacks also facilitate the tuning of the set, for hy in
creasing the number of amplifying stages step by step
the intermediate circuits can be set to the Dest tuning
adjustment.  Reflexing is carried out by the scries
method. and the secondary of the transtormer, whicly
feeds hack to the grid circuit of the [irst valve, is shunted
with a resistance having a value of o.z5 megnhms.
Teaky grid condenser rectification is employed.

Contrary to what might be expected. the car lighting
batteries are not employed for obtaining plate and fila-
ment current, this arrangement being impracticable for
maintenance purposes.  Storage batteries are thercfore
used for 1T, supply and ordinary dry Latteries for FLLT.

Trouble with Lighting Equipment.

With certain tvpes of car lighting equipment, trm_nl»h‘
has been experienced  during  reception from Tigh-
frequency currents  produced by arcking between the
brushes and commutator of the generator.  The same
form of annoyance. it iy bhe remembered, was encoun-
tered on the Great Western Railway in March last, when
a superheterodyne was installed on the Cornish Riviera
express.  Strangely enough it has been found on the
Canadian National Railways that when the cars are of
steel construction, the interference is not =0 apparent,
due, no doubt, to a shielding offect.  ‘The use of covered
wire has also helped to miti-
gate  the nuisance. To
overcome  the trouble com-
pletelv a low pass filter was
insertedd hetween  the brush
leads and the rocker arm of

the switch, 7.e.. in series
with  the output  of  the
generator.

Fading.

A more hafiing form of
disturbance to reception is
causedd by tunnels, cuttings,
and bridges.  Very often
signals  fade entirely, and
while the man who is trving
to read in the farthest corner
of the car may count this a

merciful respite. there are
other passengers  whose
pleasure is  rudely inter-
rupted.  To overcome fad

ing of this kind the use of
super-sensitive apparatus has
been suggested ; but while it
is certainly  possible  to
“hoost ‘up’’ signals to
average strength, local dis
turbances are also ecxag-
cerated to a pitch which may
be unendurable.

15
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An Efficient Maintenance
Service.

Iinallv, there is the ques-
tion of mainienance.  This
work has been entrusted to
the engineering department,
to whom a cencral foreman
of matallation is responsible.

On  the shoulders of  this
oficial  Jies  the onus for
ensuring  rthat the receiving

cquipment is in good order
when handed  over 1o the
uniformed operators,  The
charging of storage hatteries,
the testing and replacement
ol cquipment. and similar
tasks whieh mav be necessary
while the trains are e routc,
are the duty of local repre

sentatives at Moneton.
Montieal, Toronto. Winni-
peg, and Vancouver. At
cach of  these © ports of

call 77 detail test reports are

kept to enable the engineering department to maintain
a close survey over all cquipment with the object of

obtaining ever-inereasing etticiency,

Among the important trains which carry radio equip
ment mav be mentioned ¢ The Tnternational Limited,”
travelling dailyv over the §48 miles between Chicago and
Miontreal = 'The Continental Limited.”” ronning  from
Vianconver to Mentreal, a distance of 3.091 miles: and
““The National.” which links Vancouver with Toronto,

covering o distanee of 27710 miles.

A Lesson for British Railways.

In the face of Canada’s enterprise mav it nat he
asked why wireless is absimt o Brinsh railwavs?

Northampton,
(During Felwuary.)

A TRAIN ANTENNA SYSTENM.
neat form of aerial employed.

Great Britain:  2BAN,
200, 2YQ, 2KL. 2LF, 20D, 2G0,
21T, 280. 5RZ, 5UY, 5K, 5WQ,
S5RD, 5NY, S8KZ. 5VZ, 5VIL. 5GS,
€AL, 60U, 6UZ. 6DO, 6YX. o0\D,
6P 6ZLL, 6KK, 6Y17, 6IV. Irunce :
88K, 8hHK, 8bL. 8BD. 8KR. 8It,
81NN, 8FD. 8GhkA. 8HBK, 8UHID,
8HN, 8l1'. 8IN. 8IN. 8lL, 8TIK,
8KK. 8LDR, 8MB., 8NOSN, 8BNS~
8NN, 8PTLA, 8s]Y, 8TV, 8USRK.
8UWA., 8CYJ, 8XNP. Delgium: A44,
N4, K5, N2, P2, p7. 82, &5, U3,
w1, 722, 4GR, 4RX. Germany @ K7,
Y4, Y8, 16 L4, 4cL. 40X,
4VR. Ttalv: 1AY, 1BD. 1CE. 1GR,
TMB. INC., IRT. Sweden: SMWE
SMWE, SMXNT.  SMZZ. Spain :
1SARL, KAR9, EAR21. EA4SN?  ITal
Jand: O\WC, OPM, OWB, 0CX. Iin-
land :  2ND, 2N8, Misecellaneous :
KDZ1, WWwWO, WIR, WIZ, NL20,
41T, GBM, OCNG, TETW, FW,
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IS supreme.

A typical car on the Canadian National Railways, showing the
Directional effects are said to be almost entirely avoided.

matters of railwayv speed and punctuality Great Britain

It mav be urged as an excuse that the journcys under-

jaded traveller.

taken by expresses in this countrv are relatively short,
but the excuse is inadequate.
on the Great Western Railway proved conelusively that
broadeast reception is by no means unweleome to the
The combined attractions of passing
seenery, popular magazines, and meals in the restaurant

The recent experiments

car remain insutticient compensation for o state which,
viewed in the most favourable light, can onlv be regarded

1In

\GA, POW, 4YX, EAVA ) DCN,
(1BO, TG,
0-v-0) between 20 and 100 netres.

1. S Smith,

Kl..

Punjab, India-

Creat Britain:  2C0. 21\, 2LF,
2XDP, 2XY, 5bH, 5IF, 5HA. 5NN,
6AF. 6ATF, 6MU, 6RM, 6ZK, 6XY,
6Y . France: 8AX, 8AJ. 8DX,

8FA, 8FR., 8HFY, 8HU, 8HSF, 8IN
8LB, 8NN. 8ND, 5NF, 8QQ. 8QRYV,
8TK, 8YOR. 8UY. FW, FL. MAROC.
.84 1CMP, 1TRM, 2AMJ, 2I.D,
3X0, 4SA, 4RM, 4RU, 51°C, 5UK,

as comfortable imprisonment.
tudinous, we mayv sav that wireless on a train is a link
with the outside world

At the risk of being plati-

Verb. sap.!

NPL. NRTULL. WAP, WIZ, WQO,
KY1H, KDKA (telephony). Australia
TANM. 2NR., 2YI, 2CG. 3BD. GBM,
SEF. 42T, 6AG. 6AY. New Zealand:
TAC, TAND 2AQ. 3CGD. 4AV, 8DB.
South Afrview @ A3 AdZ. A3DB. ABX.
Seandinavia s SMTN,  SSM7Z,  SMST,
SVND,  SSMX, SMTM. Tolland -
PCLL, PCTT, PCUU, PCMM. Russia:
RDW, RCRL, RBDB, RDZ RNRL.
RJM, RRP, Belginm : B2, P2,
D4, 022, 4YZ. Brazil: 1IC, 1AB.
Finland : 2C0. 2ND, 2NN. _Janan:
PP (telephony). JDNA.  JDES,
JRFV. Unclassified :  'TOGN. 208,

2AYC, 2BX8, 4N A, 2AHM. 6CK, 18R,

IDH, 8YQ, WASHE, 6.AKX., 8WA,
OYX. 6AFF, 2VR, 5GC., G8Y., 1FX,
6BAT. 7GR, 3HE. TFI8QQ. 8(R.

EAR6, K Y5, 1('FO, 4D1, 6YX. 8UGY,
H3Q, 8BMD.
All below 60 metres.
(0-v-0, Armstrong Super Regenerative,
indoor acrial, no earth.)
W. 8. Wilkinson and F. Skelton.
4 I9
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HIGH-FREQUENCY RESISTANCE.

Damping Effects in Receiving Circuits, and How They May be Reduced
by Reaction.
By E. MALLETT, M.Sc., M.LEE.

HA'T are these low-loss coils and low-loss con-

densers one reads so much about in the adver-

tisements 2> Are these of such great advantage
as they are generally used?

These querics «depend for the answer upon a know-
ledge of what high-frequency resistance really is and
how it arises. Iivery reader by now knows Ohm’s Law.
which states that the direct current through, a circuit is
cqual to the potential difference divided by the resist-
ance, and that this law applies also to a tuned high-
frequency circuit ; but the resistance to he used in esti-
mating the current is by no means the resistance that
would be measured at low frequencies or on a Wheat-
stone bridge. but something which is usually many times
ercater. ‘The reasons for ils being so much greater are
not simple. The skin effect is well understood, that is,
the fact that the current is carried by only a small portion
of the wire on its surface, and, in the casc of a coil, on
the inside surface only; but the increases of resistance
found at high frequencies are greater than can he ex-
plained in this wayv. Another factor which enters is the
diclectric losses in the insulation between the various
turns of wire and in the stray capacities, which cause an
increase in the cffective resistance.  The clfective or high-
frequency resistance, in fact, is the figure by which the
square of the current must he multiplied in order to give
the power in watts dissipated in heat.

Selectivity.

When the circult is detuned a little the cuvrents flow-
ing with a given clectromotive force and, therefore, the
voltages available for producing audible signals are re-
duced, and the same is truc if the frequency or wave-
length of the electromotive forees is altered.  In order

an
ve |
t

I

1

1

1

1

1

!

¢

1

1 I

[}

1

chleccconde

o
m
-
m
[}
part
o]
E)

(a) (bi

Fig. 1.—Tuned aerial circuit (a) loaded by power absorbing ds-
tector and (b) the equivalent electrical circuit.

to obtain selectivity, this reduction for a given alteration
of wavelength must he as great as possible, and it will
he greater the lower the high-frequency resistance.
Evidently, then, on both accounts, in order to obtain
strong signals and in order to obtain selectivity, our cir-
cuits should have small high-frequency resistance; but
we do not achieve this desirable end by just Luying ¢ low-
loss ’’ coils and condensers, because, generally speaking,
when we build up these coils and condensers to make a
receiving ‘set we introduce high-frequency resistance,
A 20

which is very much greater than that of one speciat
“low-loss ”’ apparatus, so that a few ohms more or less
in the latter is of relatively small effect.

Damping Introduced by the Detector.

For instance, a very usual arrangement is to place a
parallel coil and condenser in an aerial and connect a
detector, say, crystal or grid leak valve reetifier, across
them as shown in Fig. 1 (s). In cflect now we have
shunted our parallel circuit with a series condenser and
resistance corresponding to the aerial, and a resistance
corresponding to the detector, and on cach account the
cffective high-frequency resistance of the parallel coil and
condenser will be increased, and, with the aerials and de-
tectors in common use, very considerably increased. Then,
again, the panels on which the condenser is mounted, or
the coil holder or the valve from pin fo pin, may through
dust or moisture o stray Iluxite hecome dirty and show
low insulation resistance. A megohm will introduce
about an ohm in receiving London and about 10 ohms
in Daventry with the usual broadcast receiving condensers. .

Another instance is the tuned anode arrangement in
which the parallel coil and condenser are shunted by the
valve. The resistance introduced in this way will be
about 30 ohms for London and s00 ohms for Daventry.
and clearly it is out of all ’
proportion to strive after a
reduction of the coil and con-
denser resistance by an ohm
or two. ‘The resistance in-
troduced in this manner is
greater the greater the in-
ductance  value and  the
smaller the condenser value
for a given wavelength, so
one should keep the condenser
values as large as possible.

In all these cases, where a large increase of cffective
resistance is caused by shunting some necessary apparatus
across the oscillatory circuit, an improvement can he
effected Ly shunting only a portien of the coil of the
oscillatory circuit, as is indicated in T'ig. 3, where (a)
shows the ‘““anode tap’ and (&) shows an oscillatory
-circuit with two ““ taps,”” one to the aerial and the other
to the detector. It might be thought at first sight that
as onlv a portion of the inductance is bheing used, the
voltage obtained must necessarily be smaller than the
whole voltage across the coil, but it must be remembered
that the currents flowing and therefore the voltages avail-
able are greater the smaller the high-frequency resistance,
so that there will be in cach circuit a best position for
the tapping point. It can be shown that the Lest arrange-
ment is that which makes the effective resistance added
to the oscillatory circuit by the shunting apparatus equal
to that of the oscillatory circuit alone.

Fig. 2.—In a tuned anode cir-

cuit the internal resistance of

the valvelis in parallel with the
tuned circuit.

24
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High-frequency Resistance.—

Now comes the question of how to arrange this tap-
ping in practice. With the usual plug-in coils so much
in favour to-day it is admittedly difficult; the only way
would be to bring out one or two leads from suitable
points to separate terminals; but with the old arrange-
ment of a cylindrical coil with a sliding contact it is
comparatively simple. Here, however, another difficulty
arises.  The sliding contact usually touches at least two
and sometimes more wires, so that turns are shorted, with

\

-1 =
J \a) b)

Fig. 3,—By connecting the loading resistance across a part only
of the inductance, the damping in an oscillatory circuit may be

reduced.
the result that the effective inductance is reduced
and high-frequency resistance is  again  introduced.

‘There are, however, cotls where this disadvantage is not
experienced.  One arrangement which successfully over-
vomes the difficulty is a split contact—a contact made
half of insulating and half of conducting material, as
indicated in Fig. 4. The top of the contact is squitre in
a square hole to prevent rotation.  With two such con-
tacts on a cylindrical coil the best positions for the aerial
tap and detector tap can easily be found. Incidentally
the single-layer cylindrical coil is the best form from
the point of view of low resistance.

Reduction of High-frequency Resistance by Valves.

With valves the effective high-frequency resistance of
an oscillatory circuit can be reduced to a very small figure.
In fact. it can be made ‘‘ negative ’* when high-frequency
currents flow in the circuit without any applied high-
frequency electromotive force ; the arrangement oscillates
by itself. The reduction of high-frequency resistance can
be carried out in two ways; by connecting the oscil-
latory circuit whose resistance is to be reduced across the
grid and filament of the valve, and coupling hack from
the plate circuit; and, second, by connecting the oscil-
latory cireuit to the plate and
coupling hack to the grid.
These  arrangements  are
shown in I%igs. 5 (o) and (),
where the coupling shown is
by mutual inductance. There
are other ways as by common
inductances or condensers.
mutual inductance s
generally most convenient.

The reduction of resistance actually effected depends
upon the valve and the batteries and upon the valpe of
mutual inductance. As the latter is increased the effective
resistance is reduced (provided, of course, that the coils
are connected the right way round—if one coil is re-
versed, the cffective resistance will be increased), and

2

WIRE OF COIL

Fig. 4.—Special contact which
does not short—circuit turns in but
the coil winding.
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finally the circuit will oscillate. The limit to which the
resistance can be reduced depends upon the stability of
the circuit. The greater the coupling required to reduce
the resistance to a certain figure, the more likely is the
circuit to burst into oscillations with small changes in
the circuit conditions, such as alterations of battery
voltages  or valve alterations. The smaller the
initial high-frequenty resistance the smaller is the coupling
required. On this account the circuit (a) has an advan-
tage over the circuit (b), since the former with suitable
gridd bias is not initally damped by the valve, as is the
latter.
Crystal Circuits.

Iig. 6 shows a very popular receiving circuit in which
the high-frequency resistance of the aerial circuit is re-
duced by the detecting valve itself in accordance with the
scheme of Fig. 5 (a). The primary of the low-frequency
transformer (or the headphones) is shunted by a condenser
in order to offer only a small impedance to the high-
frequency currents which are flowing.

In Fig. 6 the valve is used for two purposes—amplifica-
tion and detection—and very good results can be obtained
by this arrangement. But the best conditions for high-
frequency resistance reduction or amplification are not

U omeoemeap)

Fig 5.—Reduction of high-frequency resistance by reaction.

the same as those for detection, and hetter reproduction
would be expected by using separate devices for each
purpose.

The crystal detector is admittedly capable of giving
very excellent results. In fact, it is probably better than
any other arrangement for dealing with large signals
without «istortion.  But it-
seriously increases the high-
frequency resistance of any
oscillatory  circuit  across
which it is shunted. ‘This,
however, can he overcome by
means of a valve. Fig, 5
shows two schemes for doing
this, based on the schemes
(@) and () of Iig. 5. TIn
each the resistance of the
aerial circuit shunted Dy the
crystal detector and phones
(or primary of intervalve
transformer) is reduced by the valve. The arrangements
shown are those that would be employed in using plug-in
coils. It would be better to use tapping points on a cylin-
drical coil, as described previously, obtaining the reaction
by means of a small rotating coil within the cylinder, These
arrangements give very pure reproduction. They have

A 21

Fig. 6.—Valve detector circuit

in which the high-frequency

resistance of the aerial circuit
is reduced by reaction.
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High-frequency Resistance.—

another advantage. It often happens that one’s battery
is exhausted when one is particularly anxious to receive
a time signal. With these arrangements, even though the

NI
L}

e b o]

Fig. 7.—Selective valve-crystal circuits.

valve is not alight, signals are still received without
any circuit modifications. The valve when in operation
simply reduces the high-frequency resistance of the cir-
cuit, and thus increases the loudness of the signals and
improves the selectivity.

A Reflex Circuit,

Since the valve is used as a resistance reducer only,
and the adjustment for this purpose is exactly the same
as that for low-frequency amplification, the arrangements
of Fig. 7 lend themselves very well to a reflex moditi-

S PR

Fig 8.—Reflex circuit developed from circuit in Fig. 7 (a).

cation, by means of which the valve can De used over
again to give a low-frequency amplification.  Such «a
modification made on the circuit of Fig. 7 (@) is shown

Wireless
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in I'ig. 8. The primary of an intervalve transformer re-
places the headphones, and the secondary of the trans-
former is put across the grid and filament of the valve
by placing a condenser in the aevial circuit. The phones
(or loud-speaker) are placed in the plate circuit of the
valve. and they must be shunted by a condenser in order
to pass the high-frequency currents, or, better still, the
condenser may be placed across hoth hattery and phones,
as shown. The grid biasing battery is placed as shown
in the transformer secondary eircuit.

Crystal és a Stand-by.

If a receiving sct is built on these lines aund it is
required to receive signals when the valve has failed, all
that is necessary is to arrange to plug in the telephone in
place of the transformer primary.

An advantage of this reflex circuit over some that are
in use is that the further stages of low-frequency ampli-
fication can be added without difficulty. One additional
stage added is shown in TFig. 9.

LOUD
SPEAKER

L——l]l} T i}

- }- ———————— "l_—

Fig. 9.~The circuit of Fig. 8 with the addition of a stage of L.F.
amplification.

In the arrangements of Iig. 8 and Iig. ¢ it would be
better to have the aerial and the erystal detector tapped
on to the tuning coil at suitable points closer to the carth
end, as explained before, but the grid tap can be at the
end as shown, as, using negative bias on the grid, the
valve itself should not introduce any high-frequency
resistance.  If variomcter tuning of the aerial is em-
ployed the variable condenser is simply omitted and
the tappings made on the variometer stator.

With signals barely audible on headphones with the
crystal detector alone, the arrangement of Iig. ¢ gives
quite fair strength on a loud-speaker.

BOOK REVIEW.
KELLY’S DIRECTORY OF THE ELECTRICAL INDUSTRY, WIRELESS AND ALLIED TRADES, 1926.

T HIS excellent divectory is indispensuble to all those whao
’][ wish to keep in touch with wireless manufacturers, consult-
ing electrical engineers, or power, lighting, and traction
undertakings. The high standard noticeable in previous years
is fully maintained in the 1926 edition, and it is evident that
no pains have been spared to bring the varied infornation up
to date. The avea covered includes Great Britain, the principal
industrial centres of Ireland, the Channel Islands, and the Isle
of Man.
As in previous issues, it comprises (1) a Geographical
Section in which particulars of electrical supply undertakings,
and the names and addresses of engineers and traders ave

A 22

awrranged alphabetically according to counties; (2) an alpha-
betical list of public lighting, power, and traction undertakings;
(3) electrical engineers and traders in the Tondon area, arranged
both alphabetically and classified under their respeetive trades
or professions; (4) similar lists for country districts, including
Ireland, the Channel Islands, and the Isle of Man; and (5) a
useful list of proprietary articles and trade names.

A proof of the thorougliness with which this directory has been
compiled is the fact that it contains the names and addresses of
some 4,500 wireless retailers. The price of the directory is 30s.,
post free, and the publishers are Kelly's Dircctories, I.td., 186,
Strand, London, W.C.2,

14
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Events of the Week in Brief Review.

HAPPY MOSCOW,

Public reading roums in Moscow have
been equipped with broadeast receivers so
that poor persons unable to purchase a
set are able to listen.

0000

INCREASED POWER AT ECOLE
SUPERIEURE.

Many listeners will learn with pleasure
that  the popular Paris broadcasting
station, Kcole Supérieure des P.T T, is
inereasing its power to 10 kilowatts,

The French postal authorities announce
the carly opening of new stations at
Bordeaux, Lille, Angers, and Strashourg.

oooo

TRACKING BANDITS BY WIRELESS.
In Burma, which would appear ta be
the crimimal’s  paradise—326  murders
were committed in the first quarter of
this year—wireless is being resorted to
as a means of tracking offenders.  Port-
able  wireless installations, savs &
Rangoon  message, are proving of
estimable value in locating  wandering
Dacoit bands un the trontier,
oooo

NEW WIRELESS WONDER ?

A writer in the daily Press last week
described a wireless-controlled aeveplane
now *‘ taking shape ™" which will enable
operators on the ground to sce, by weans
of television, the same view as woull he
obtained if they were seated in the coclk-
pit of the aeroplune.  Fivtunately for
the wireless pirates there is no suggestion

that the device will be wused Ly the
P.M.G.
cooo
“#AIR PIRACY" IN AMERICA.
The lengthy dispute  bhetween  the
Zenith broadeasting  station  W.JAZ,

Chicago, and the U.S. Government on
the question of transmission hours  has
ended with a victory for the broadeasting
station.  For transmitting at times other
than the one honr a week allowed by the
State, the Zenith officials had  been
charged with ““air pivacy.”  The legal
deciston against the Government dentes
that Secretory loover has the power to
regulate the ether, and unless new legis-

lation s enacted by Congress, the
Amevican ether may hecome even more
chaotie than it is at present.

4

ONLY ONE MISS!

By the middle of this month proceed-
ings had been taken against 135 persons
for installing  wireless sets  without a
licence, stated the Postmaster-Ceneral.
134 convictions had heen sceured,

0000

AUSTRALIAN GOVERNMENT AND
WIRELESS.

A Melbourne message states that th.
Commonwealth Govermment is likely to
take over the whole of the broadcasting
aperativns in Australia in the near future.

0000

BROADCASTING AND ULSTER CENSUS

Broadeasting was enlisted as an aid to
the authorities during the vcensus of
population taken in Ulster lost week.
Prior to the Census minute instructions
for filling up the forms were given from
the Belfast broadeasting station,

ANOTHER BEAM STATION.

The Deam transmitting station at
Crimsby is scheduled for completion on
June 11th.

0000
ABANDONED WIRELESS EXHIBITION.

FFrom the Birmingham Chamber of
Commerce we  learn that the arrange-
ments for a wireless exhibition at Bingley
Hall, Birmingham, from May 19th to
20th, in councction with the Queen’s Hos-
pital Extension Fund, have been aban-
doned owing to insufficient trade support.

NOTES ON INTERVALVE COUPLING.

At the ordinary meeting of the Radio
Society of Great Britain, to be held this
evening (Wednesday) at the Institution
ol Eleetrical Engincers, Savoy Place,
W.C.2, at 6 o'clock (ten at 5.30), Mr.
. L. Kirke, M.T.Rad.E. (of the B.B.C.),
will deliver a leeture entitled * Some
Notes on Intervalve Coupling.”

-

IN SUNNY SPAIN. The Bilbao broadcasting station EAJ11, with its picturesque back-
ground of hills. Note the loud-speaker on the balcony, enabling passers-by to hear the
concerts.
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Current Topics.—
1 SUMMER COMES . . .

‘The crystal user whose distance from
B bnoadm:.(mrr station results in inferior
yeception during the homs of davlight
may have reasou to lament the advent
of Summer Time. ‘The only appropriate
advice seems to he: - Clean the set and
have patience.’’

0000

INTERNATIONAL WIRELESS
COMPETITIONS.

“ Some of the strangest- looking and
vet most effective receivers ever (h('.nnc(l
of ** are to appear at the Radio World's
Taiv in New York during the autumn,
according to a propheey ‘made by thc
promoters,

Of pre-eminent interest is to be the
Tuternationat Home Construction  Con-
test, in which amateurs all over the world
ave invited to compete.  The competition
will be open for broadeast receivers as
well as short-wave sets,

During the display international com-
petitions will be conducted in code trans-
mission helween amatcwnrs on hoth sides
of the Athntic.

0000

BROADCASTING COPYRIGHT
IN U.S.A.

In giving evidence receatly hefore the
joint commitiee on Patents of the Federal
Senate and  House of  Representatives
(says The Times), Mr, W. E. Harkness,
a vice-president of the American  Tele-
phone and Telegraph Company. gave the
following tauble of fees paid for broad-
easting copyright music controiled by the
American Nociety of Anthors. Composers,
and Publishers, which had been charged

Wireless
World

with holding a monopoly on productions :

With an hour cost of 12 cents to
$1.60, stations of 500 watts pay fees
ranging from $100 to $2,500 per annum;

stations of 1,000 watts, with an hour cost
of 12 to 60 cents, pay from $200 to
51,000 per annum; with an honw cost of
33 cents to $1.92, stations of 1,500 watts
power pay from  $500 to &3000 pev
annum, and stations of 5,000 watts, with
an hour cost of 23 cents to $1.16, pay
Irom 5300 to §2,500 per annum. _

“ WIRELESS WORLD ”
READERS’ BALLOT.
7 1L print below the list of suc-
cesstul entrants in T/ Wireless
1World Readers’ Ballot in connection
with the issuc of March 24th.  ‘This
feature proned exceedingly  popular,
and the keenness of the ballot may
be judged from the fact that most of
the prizes wre divided.
Ist Prize, £20.
Dr. C. B. Childs, Edinburgh.

2nd  Prize, £10.— 3 competitors tie.

Amount divided, £3 6s. 8d. cach.
Charles F¥. Crompton, Tadworth,
Suvrey.
George Henry Dew, Brixton, S.\W.9

E. 'L, Tregenza, \\.Alldscy, (heslme

3rd  Prize, £5.—2 competitors  tie.
Amount divided, £2 10s. cach.
H. W. Kendall, Dunlwich, S.E.22
Eruest E. Lppmwton, Blyth

Road,
W.14.

APRIL 28th, 19z6.

15 Prizes of £1 each.—29 competitors tie.
The combined amount is divided
amongst them as prizes of 10s. 6d.
each.

The following are prize-winuers :—

J. Andrew, Clayton, Manchester,

Lt.-Commander W. T. Bagot, Loudou,
S.W.T.

Bertrand William Baitram, Favnbore',
Hants.

Cloorge W. Blow, e/o Forrest, Dundee.

Norman W. D’Arcy, L(mdun, N.W.3.

William I)icl{clla, Loughboroagl,
Leicestershire.

Chwrles Edwards, London, S.E.17.

W. D. Fisher, Holloway, N.7.

J. 8. Hasdell, Tottenham, N.17.

W. 1. Judges, London, N.W.1,

B. Kaplan, London, S.E.1.

C. I, J\mlﬂ, Bournemonth.

Reginald 8. Relway, Milford Haven, 8.
Wales.

AL W, King, Woodbridge, Suffolk,

(. 8. Lul\o Chelsea, 8. W.10.

K. Mace, ‘.\lmls!mw Kent

W. Morley, Portsmouth,

(1. O. Phillips, London. S, W.2,

A. R. Porter, Poole, Dorset.

William Puiling, Portsmonth,

L. J. F. Pulling, Reigate, Saivey,

Williun  Raybould,  jun, Walsall,
Staffurdshire.

W. Redfern, Ore, Hustings

(. Sharman, Staines,

AL G, Smceton, Shefficld.

Ceanville  Smethurst.,  Westhoughton,
Lanes.

James B

BN R
Sussex.

Ernest Wainwright, Lincoln.

Smith, Glasgow.

Thorne,  West Worthing,

TRANSATLANTIC PICTURE TRANSMISSION.

ICTURE
il equipment  has

instatied at
the contral telexraph office of
the Maveoni
svstem employed has been de-
veloped Ly Mr. 130 L Ranger,
fully  de
this
journal.  The image is recorded
on transparent celluloid, and is
analysed by hemn of
light while a photo-clectric cell
fluctnuting  light
into an interrupted

transmitiing
now  heen ¢

Idio House,

Company.  The

and  was

seribed  In the

recently

pages  of

G narrow

counverls the
intensities
current whiely iu turn is ciused
to break up  the continuous
tran=mitting
series of

waves  of  the
station into a wave
trains,  The transmitting and
receivine sets are syvnchronised
by means of tuning forks, Ouwr |
illustration is a reproduction of
a chiegue recently  transmitted
across 1he Atlantic,
A2y

$/ (9067,
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General Harbord’s cheque trnnsmltted by wireless.
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14.—Highton and Other Pioneers.

LENRY HIGHTON (1816-1874), who, with his

brother Edward, carried out many experiments in

wircless telegraphy, was educated under the famous
Dr. Amold, of Rugby, and was appointed Principal of
Cheltenham College in 1859,

About 18352 he succeeded in conimunicating over a dis-
tunce of about a quarter of a mile with bare wires sank
incanals.  ¢“ The result,” wrote Edward, ¢ has been to
prove that telegraphic comiunications could not be sent
to any considerable distance without the employment of
an insulated medium,”

His Lrother Henry was more optimistic, however, and,
helieving in the practicability of the scheme, continued his
experiments on the banks of the Thames. In a paper,
read before the Society of Arts in 1872, he stated that
for many years he had ““ Leen convinced of the possibility
of telegraphing for long distances without insulation, or
with wires very imperfectly insulated ; but till lately
I had not the leisure or apportunity of trying snfficient
experiments bearing on the subject. 1 need hardly say
that the idea has Leen pronounced on all hands to be
entirely  visionary and impos-

Subsequently he placed the receiving instrument in a
room in his house on the banks of the river, and sent
a boat down stream with trailing wire and a battery.
Signals were made at different distances, and so success-
ful was the experiment that he obtained leave to lay
wires in Wimbledon ILake, where further experiments
were carried out.

The result of all this work was that Highton found
water to be ‘“so perfect an insulator for electricity of
low tension that wires charged with it retained the charge
with the utmost obstinacy ; and, whether from the effect
of polarisation (so-called). or, as I am inclined to sup-
pose, from clectrisation of the successive strata of water
surrounding the wire, a long wire, brought to a state of
low clectrical tension, will retain that tension for minutes.
or even hours.  Notwithstanding attempts to discharge the
wire every five seconds, I have found that a copper sur-
face of ten or twelve square feet in fresh water will retain
a very appreciable charge for a quarter of an hour. Even
when we attempt to discharge it continuously through a
resistance of about thirty units [ohms] it will retain an

appreciable, though gradually

sible, anet T have been warned
of the Tolly of incurring any
ontlay in it matter where every
attemapt  had  hitherto  failed.
jut 1 was so thoroughly con-
vineed of the soundness of my
views, and of the certainty of
being able to go a considerable
distance without any insulation.
and any distance with very im-
perfect insulaton, that T com-
menced,  some three or  four
months  since,  a systematic
serics of experiments with a
view  to  testing my  ideas
practically.”

In these experiments IHenry
Highton  transmitted signals
from various lengths of wire,
submerged in the Thames, and
found that he could, without
difficulty. exceed the limits that
had previously been supposed
to be practicable. He next
tricd  transmitting  with  wires
laid across the Thames, but had
them broken five or six fimes
by the strength of the current
and by barges dragzing  their
anchors across them.

Henry llighton.

decreasing, charge for five or
six minutes.”’

His experiments as to what
extent the ‘‘ principle of non-
insulation >’ could be carried
led him to state that ¢ though
there are difficulties in very long
depths absolutely uninsulated,
vet it is quite feasible to
telegraph  even  across  the
Atlantic . . . .”

He proposed to use a ¢ gold-
leaf instrument, constructed by

me  for telegraphic  purposes
twenty-six  years ago, acted

. upon by a powerful electro-
magnet, and with its motions
optically enlarged.”’

He was very optimistic of
suceess, as may  be gathered
from his statement that ““ T do
not hesitate to say that it is pos
sible, by crecting a very thick
tine wire from the Hebrides to
Cornwall, by the use of enor-
mous plites at each extremity,
amd by an enormous amount of
hattery power—i.e., as regards
quantity-—to transmit a current
which would be sensibly per-
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Pioneers of Wireless.—

ceived in a similar line of very thick wire, with very
large plates, on the other side of the Atlantic.”” He
pointed out, however, that ‘‘the trouble and expense
would probably be much greater than that of Jaying a

wire across the ocean.”’
*

* * * * *

The experiments of Morse, Lindsay, and the Hightons,
had now become common knowledge, and as a result of
the publicity given. many additional workers were at-
tracted by the subject, hoth in this country and abroad.
Bonelli in Italy; Gintl, the inventor of a duplex tele-
graph, in Austria; and Bouchotte and Douat in IFrance,
engaged themselves in experiments.  As their researches
do not show any striking advances on the methods of
which Morse may be regarded as the pioneer, we shall
pass them by.

It may Le interesting, however, to mention in passing
that «uring the winter of 1370-1, when Taris was le-
sieged by the Germans, a I'rench electrician named Bour-
bouze proposed to re-establish communication between
Paris and the provinces by sending strong electric cur-
rents into the River Scine, at a point outside the German
lines. He suggested that, by means of a metal plate
sunk in the river, these currents could be picked up in
Paris with a delicate galvanometer. After experimenting
successfully, another worker left the besicged city by
balloon, and, descending outside the enemy’s lines, pro-
céeded to Havre to order the necessary apparatus from
Fngland.  When this reached France, however, the Seine
was completely frozen over, and lefore a thaw set in an
armistice was declared, and the project wus abandoned.

The Experiments of Mahlon Loomiis.

In conclusion, mention must be made of the experi-
ments of a remarkable man—2>lahlon Loomis. an American
dentist. In 1872 he proposed to draw electricity from
the higher atmosphere, and to use the currents so obtained
for telegraphic purposes. T.ooinis based his proposal on
the suggestion that the earth’s atmosphere is chargerd with
electricity, the strength of which increases with the
height.  He assumed that this atmospheric electricity
might be drawn without difficulty from any particular
stratum, and that thus an aerial telegraph might be estab-
lished. He experimented in Virginia, sclecting for the
purpose two lofty mountain peaks, ten miles apart. From
here he sent up two kites, connected to the ground by
fine copper wires. To onc he connected a detector, and
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to the other a switch that, when closed, connected the
wire to the carth. We are told that the experiment was
successful, and that by making and breaking the earth
connection messages were sent and received, a result that
created a considerable sensation in America.

Doubtful Results.

The following curious story from the New York
Journal of the Telegraph (March 15th, 1877) shows, how-
ever, that the technical world never took the proposal
very seriously :—

““'The never-ending procession of the would-be inven-
tors—who from day to day haunt the corridors and
offices of our Electrician’s Department—uwas varied the
other day by the appearance of a veritable lunatic. He
announced that the much-talked-of discovery of a few
years ago, aerial telegraphy, was in actual operation here
in New York. A. M. Palmer, of the Union Square
Theatre, together with one of his confederates, alone
possessed the secret, he said. They had, unfortunately,
chosen to use it for illegitimate purposes, and our visitor
felt it to be his solemn duty to expose them. By means
of a $60,000 battery they transmitted the subtle fluid
through the aerial spaces, read people’s secret thoughts
and knocked them senscless in the street. They could
even burn @ man to a crisp, miles and miles away, and
he no more knew what had hurt him than if he had been
struck by a flash of lightning—as indeed he had! "The
object of our mad friend in dropping in was merely to
ascertain how he could protect himself from Palmer’s
illegitimate thunderbolts.

““ Here our legal gentleman, lifting his eyes from
Curtis on Patents, yemarked, ¢ Now, Ul tell you what
to do. Bring a suit against Palmer for infringement of
Mahlon T.oomis's patent. Here it is—No. 129,97T1.
That’ll fix Palmer!’

““ But the madman protested that this would take too
long, and meanwhile he was in danger of his life every
minute. He casually remarked that it had occurred to
him that by appearing in the streets in a robe of pea-green
corded siik, guttapercha boots. and a magenta satin hat
with a blue glass skylight in the top of it, he would be

effectually protected from injury during his daily
perambulations ! ”’
We may quite imagine that the sensation-loving

American journalists were disposed to agree. Whether
or not the madman ever appeared in public in this extra-
ordinary costume the story does not say !

NEW CLIX WANDER PLUGS.

T is a common occurrence to find that

the wander plugs used for tapping off

suitable H.T. potentials may provide
a good fitting into the sockets of one
high-tension battery, yet with another are
loose and give an intermittent contact.
This difficulty is overcome in the wander
plug recently introduced by Amutoveyors,
Itd., 84, Victoria Street, Westminster,
Londen,- S.W.1.

The wander plug is hollow, and is cut
throngh in the form of a double spiral,
which permits of the plug leing com-
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The new Clix wander plugs will make a
tight fit into the sockets of almost any
type of high-tension battery.

pressed to a smaller diameter so that it
can accommodate itself to the small size
socket fitted to certain types of high-
tension batteries. A-hard contact is made
with the socket, and a liberal avea of
contact is obtained.

The flexible lead is attached by iusert-
ing the strands of wire in a pair of
grooves and screwing down the insulat
ing sleeve.

This wander plug is a considerable im.
provement on the tapering solid plug or
split pin connector.
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THENEW VIENNA HIGH-POWER STATION.

A Description of Austria’s “ Daventry.”
By PAUL S. GORDON FISCHEL.

HE erection of a high-power broadeasting trans-

mitter for Vienna was planned by the Austrian

broadeasting  company,  the ** (Esterreichische
Radio Verkehrs A.G. (Ravag),”” at its foundation. To
gain experience, the olid spark transmitter in the former
Marine Ministry was replaced by a ‘Telefunken tele-
phony transmitter of 2 kW, (alout 700 watts in the
aerial), which works satisfactorily for Vienna and its
immediate  surroundings. Independent  of  this  first
station and its various relay stations (Graz, Innsbruck,
Salzburg, and Klagenfurt), the high-power transmitter
will serve erystal receivers in areas hitherto not reached
by the original broadeasting system.

It was first planned to erect the new transmitter on
cround  between the  Danube and its back-waters, to
ensure a good carth conncetion, but as the town, with
all its mist and steam, would have come between the
station and  the western part of Austria, where the
majority of the country listeners-in are situated, a hill
called *“ Rosenhiigel,” lying to the south of Vienna, was
finally chosen.

The station house and the aerial svstem are crected
on top of the great reservoir tanks for Vienna’s
drinking-water supply.

The Aerial System.

The acrial is supported by three lattice steel masts, cach
28oft. high; the concrete foundation of two of the masts
is placed directly on the tank walls (sce Iig. 1). ‘The

seetion of these masts is a square with a side length of
4ft. yin.; cach of them has an approximate weight of
50 tons. Yhey are held by treble stay wires on three
sides, and are connected with theiv foundation by steel
joints and special porcelain insulators. The three masts
are placed gooft. apart. In the centre of the triangle
so formied stands the station building.  T'he unusual form
of the acrial js shown in Iig. 1. Tt is constructed of
stranded  phosphor-bronze  wire,
and is held as far as possible from
the masts.  The six-wire cage
lead-in is fastened to the acrial in
the centre of its plane. The eapa-
city of the aerial is approximately

=y

Fig. 1.—Plan of the aerlal system. The
dotted lines indicate the position of
underground water tanks,

Fig. 2 —Layout of the counterpolse. The
aerial and masts have been omitted for
the sake of clearness

0.003 mfd., and its natural wave-
length about soo metres.
Counterpoise Earth.

The counterpoise is suspended
on fourteen masts, 33ft. high, and
its shape may bhe seen from Fig. 2.
To avoid changes in the aerial
capacity when the whole system
swings in storm, the plane directly
leneath the acrial triangle is left
free. ‘The five centre masts allow
a quick opening of a part of the
counterpoise when the aerial has to
e pulled down for repair work.

A large lead-in insulator con-
nects the six-wire cage with the
transmitter.  For the counterpoise
lead-in a  smaller insulator is
provided.  Various switches con-
nect the aerial, the counterpoise,
and the different masts with the
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Station.—
carth—that is to say, the
water in the tanks beneath
the station, if required.
The Power Supply.
The public supply system
of Vienna serves the station
with three-phase alternating
current at a potential of 220
volts and a {requency of 5o
cycles.  The usual method
of high-tension supply for
the transmitting valves
through high-frequency al-
ternators has heen avoided.
and a special transformer is

connected  directly  to  the
zzo-volt A.C. lines. On its
secondary  side, the three

phases are divided into six,

cach of which is rectified by
a separate valve, and has
potential of ro,000 volts (sce
circuit, Fig. 3). The A.C.
ripple is thus reduced to a

minimum. A separate input
transformer lowers the input
voltage in steps from 220
volts to go volts when it is desired to work the trans-
mitter at less than full power, when it is being adjusted,
and to allow a gradual starting up of the gear. The
rectifier consists of six air-cooled high-vacuum rectifier
valves designed for an anode potential of 10,000 volts.
They mayv be seen on top of the power supply panel in

220 VOLTS
50~ 3 PHASE

Lead-in insulators for the aerial and counterpoise.

These valves are of the Telefunken
RG6r tvpe, and give an emission of about 3 amperes
from a filament rated at 32 volts and 16 amperes. The
D.C. consumption (input) of the transmitter is 28 kilo-
watts—that is to say, 2.8 amperes at 10,000 volts.
Although each valve gives only about o.47 ampere, its
emission has to be high, as
it works only over a small
part of the whole A.C.
period.  The A.C. current
for heating the filaments of
the rectifier valves is sup-
plied through a transformer
from the public supply
lines.

the photographs.

Safety Devices.

]

The power supply panel
contains an  ammeter  to
measure the anode current of
the valves, two voltmeters,
one for the potential of the
supply lines and one for the

-
i
'——O

plate voltage of the rectifier.

FROM
AMPLIFIER

220 VOLTS
B0~ 3 PHASE

A 28

3 - Schematic
circuit diagram of the
transmitter and power

Fig.

a step switch for the input
transtformer, a switch far the
filament  transformer, and
finalty the master switch.
The latter is closed by hand
and opened automatically
by a press-button; safety
switches at the door to the
inside of the transmitter and
at other places, and panels

o]

P ge i

L
QU
e 3

supply.
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The New Vienna High-power Station,

safeguard the engineer on duty from approaching danger
points whilst power is on, and protect the valuable trans
mitting valves from heing destroyed.

A ilter circuit for smoothing the ALC. zipple (ned
shown in Vg, 3) couples the rectitier to the transmitter,
It consists of two hanks of condensers of 4 nuerofarads
cach (scen in the Lottom right-hand enrner of the photo-
graph helow) and of a special iron-eore choke.

Rear view of the master oscillator, modulaior and power amplifier

ranel (left) and the rectifier panel (right).

As may be seen from the cireuit i Figo 5. the rrans-
mitter - works o the independent drive system. Fhe
master - oscillitor comprises an air<ooled Telefunken
1 EW. valve of the RS0y type. The filament current
of 8 mmperes and 16 volts is taken from the hlament hat
tery for the power amplifier,
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this gear is the use of only two main transmitting valves
at ainoutput energy as nigh as 2o kilowatts.  The trans-
missicn of harmonics is thus reduced to a minimum.
Two Telefunken R.S.zoy wvalves, with  water-cooled
anodes, are arranged in parallel. s the power.of the
transmitter, curiously enough, proved insufticient for dif-
ferent parts of Vienna. experiments are being made at
present with the use of three such valves.  They are con
structed for an output power of 10 kilowatts cach, at an
anode potential of 10,000 volts.  The filament consumes
aeurrent of 23 amps. at 35 volts, and gives an emission
of abiant 6 amps,

Water Cooling System.

As the dissipation of heat at the anodes of these valves
is verd great, a water cooling device is usetd to earry away
the heat encrgy lost on the copper plates; the output of
the valhves is thas materiadly increased. The water jackets,
in which the evlindrical plates of the valves are clamped
in position, are arranged in series with the water supply
pipes. Ninee the jackets are at the high plate potential
of 1o.000 volts, it is necessary to jnsulate the water
supply. which is achieved by conuecting the jackets to the
supply pipes by means of rubber tubing, conveniently
arranged in coils. The two amplilier valves and the hose
coil may be seen at the back of the master oscillator-
modulator panel. s the Vienna drinking water has suffi
cient pressure, no pumping device is needed. At a small
board Leside the power eontrol panel, the valves for regu-
lating the flow of water are arranged ; they are adjusted
to allow about 30 gallons per minute to flow through the
cooling system. A manometer on the same board jodi
cates the actual pressure, andd by ag automatic deviee
immedintely opens the master switch, i the pressure fails,
Two  thermometers  indicate the  temperature of  the
cooling water before and after passing the jackets.

As o this battery supplies
jo volts. a suitable resistanec
is put in series with the fila

ment. The anade potential
of 10,000 volts is supplicd
by the above deseribed recti

ficr. The valve mav be seen
in the lower photograph on
page 628, ontopof the stand
for the master oseillator, the
madutator, and the power am-
plitier vaives. The oscillatory
cirenit is tuned by afixed in

ductanee, a series of Dubiljer
conddensers. and  a vario-
meter for fine tuning, which
are adjusted to the desired
wavelength, The  master
oscillator. which  generates,
for the grid exeitation of the
power amplifier, a radio
frequency voltage of
approximately Goo is  con

nected with the  latter by
aspectal coupling condenser,
A particular advantaze of

f'ront view of transmitter showing (left to right) the power supply and rectifier panel ; water
cooling supply panel ; master oscillator and modutator
on the extreme right, the aerlal tunins panel.

anel ; door giving access to gear ; and
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Modulation is accomplished by connecting the anod:
circuit of two parallel amplitier valves (the circuit I¥ig. 3
shows only one) in the grid return circuit of the power
ampliber.  The grid bias for the modulator is obtained
from a 10o-volt accumulator hattery, accurate adjustment
heing made by a potentiometer. A large grid sweep dur-
ing modulation thus results, and there is no danger of
distortion due to grid current.  The speech currents,
amplified by the sub-modulator, are superimposed on the
grid bias through an input transformer connected in the
erid circuit of the two modulator valves. ‘These are of
the Telefunken R.V.2. type, and are heated by a separate
accumulator battery,  ‘The modulator  apparatus s
arranged on the same panel as the master oscillator and
the amplifier valves.  The control panel contains an
ammeter for measuring the anode current of the power
amplifier. three voltmeters, onc for the modulator grid
bias, one for the filament potential of each valve, and onc
for measuring the radio-frequency input grid voltage of
the power amplifier.  Further. it contuins the handle for
the variometer. the handle for the step switch controlling
the Dubilier condlensers in the driver cireuit. and. finally.
the handles of the potentiometer and the different filament
rheestats.

A specially loaded cable, with a length of about 6 milcs.
conneets the input transformer of the modulator to the

Water—cooled modulator and power amplifier valves and, in the
left-hand top corner, the master oscillator valve.

a 30
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Aerial tuning panel. The toroidal loading coil is lying horizontalty
on porcelain insulators on the npper shelf.

sub-modulator, which is located in the control room of
the stwlio in the city.  The sub-modulator contairs one
R.E.24 valve, and the * sub-sub-modulator’” three 1.0.
valves, which are al arranged with resistance-capacity
conpling.  'The speech ampliliers, as well as the trans-
mission gear itsclf, are here controlled by special instru-
ments, containing chiefly Moullin voltmeters.  The sub-
sub-modulator may either he connected to the microphone
in the neighbouring studio. or to different concert-Lalls,
opera-houses, and theatres in Vienna.

The Aerial Circuit.

Next to the main oscillator panel comes a door to the
interior of the transmitter, which has to be closed wlien
the latter is put in action. or else an automatic device
Dlocks the master switch. The last panel contains the
necessary control apparatus for the open aerial circuit and
the closed circuit of the power amplifier.  ‘The latter
consists of a fixed inductance, which is constructed as a
toroidal coil to reduce the cxternal field to a minimum,
a variometer for fine tuning, the primary of the vario-
coupler to the aerial circuit, and a bank of parallel con-
densers of the Dubilier tvpe for coarse tuning. They
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Station.— o - ]
are  connected in circuit by —— o= VT T
mean tf plug hicl ’ -t

ans of plugs ‘which can
clearly be Jistinguished at
the bottom of the stand in . ED

the photograph on page 628.
The same picture shows also
the variometer and the vario
coupler in the centre part and
the toroidal coil in the upper
part of the stand. The aerial
circuit comprises a series of
Dubilier  acrial  shortening
condensers, an aerial vario-
meter, the sceondary of the
variocoupler, and  a trans-
former  for  the vadio-fre-
quency acrial ammeter. Al
industors,  as vario-
meters, ete., are woned with
stranded  high - frequency
cable. On the front pancel of
this unit may be scen three

coils,

-f”m&?nmn

handles for the two vario-
meters and the variocoupler,
the step switch for the acrial
shortening  rondensers,  the
acrial ammeter and a D.C. meter for the amplifier plate
current,  Strong capper tubes connect this apparatus with
the aerial and counterpoise lead-in insulators in the back-
groundd of the gear.  The fundamental wave of the acriat
is very near the actual transmitted wave of §82.5 metres,
but experiments are being carried out at present to raise
the wive to 700 or 8oo metres, as it is claimed that the
transmitter would then work more efficiently.  The gear
is constructed for a wave range from 450 to goo mefres.

The Storage Batteries.

A separate room of the station building contains the
different accumulators. The valves of the power ampli-
fier and of the master oscillator are heated by two jo-volt
batterics, which are alternatively used and loaded.  Fach
of them has a capacity of about 1,000 ampere-hours, and
can be used fifteen hours in suceession.  I'wo batteries are
provided for the filament current of the modulator valves,
and ¢ach of them gives approximately 11o ampere-hours
at 16 volts, and may also be in constant use through
fiftcen hours. A r1o00-volt accumulator serves the madu

Accumulator room containing the batteries for filament heating.

lator with negative grid bias. A motor generator in a
separate room of the station building delivers the neces-
sary charging current for the batteries, and 1s so con-
structed that both groups of f(ilament accumulators may
be recharged in tive hours. The control board for bat-
teries and charging plant is fixed on a side wall of the
transmitter room. to enable the engineer-in-charge to have
acentral control of all instruments and an casy handling
of the whole station.  The apparatus, which contains
several new and interesting features, was designed and
manufactured by the ‘Telefunken Wireless Telegraph
Company in Berlin.

As mentioned hefore, the station works at present on a
wavelength of 58z.3 metres, and may easily be received
in this country.  Until further notice, it will relay every
evening the programme of Vienna’s low-power station,
and the call is : ¢ Hallo Phallo ! hier Radio-Wien. Sender
Rosenhiigel auf Welle fiinfhundertzweiundachtzig cinhalh
und (for announcing the old transmitter, which works at
531 metres).  Sender Stubenring auf Welle fiinfhundert-
cinunddreissig !’

SHORT WAVE EXPERIMENTS AT JENA.

NDIeR the direction of Professor Fosau, the chairman
of the ¢ Deutscher Funktechnischer Verband,”’ ex-
periments are now being carried out at Jena with wave-
lengths as short as 1.3 metres. With the use of one
valve it has been found possible to radiate an enerpy of
soo watts on this short wavelength.
It has been found that the rudiation of a transmitter
inside a building is rather small and that uneven land

renders the diffusion of the waves more Jlifticult. The
crection of a transmitter at the top of a mountain was
found to he specially favourable, and a range of 20 kilo-
metres was obtained.  In this respect it was found that
with increasing distance from the transmitter there is an
increase in the receiving strength.  Atmospheric inter-
ferences are also present, but are extremely weak in com-
parison with the longer waves. H. K.
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AUTOMATIC VALVE REPLACEMENT.

Auxiliary Valve Circuits for Remote Control.

By N. W. McLLACHLAN, D.Sc,, M.L.LE.E., F.Inst.P.

HEXN one is called upon to design a valve-

operated relay circuit for remote control work

the problem is usually accompanied by certain
captious conditions which demand careful consideration.
For example, in almost every case there is a serious
limitation duc to a rather mistaken economical attitude
regarding high- and low-tension batteries and the number
of valves used in a receiver. Consequently, there are too
few designs in which a reasonable factor of safety is
provided.  Although these accessories affect the prime
cost, and augment the maintenance bill, a slight a:ddition
is of little moment compared with the gain in reliability.
especially where human life is concerned.

In the remote control problem there are two salient
conditions which need to be considered :—(1) The appa-
ratus may not be isolated. there always heing someone
near at hand. Also. under these circumstances, the gear
will probably be in frequent use, so -that faults will be
rectified as they arise.  (2) The apparatus may be in-
stalled in some remote and relatively inaccessible part.
Visitation for renewing batteries, valves, etc., may occur
seldom, say, once in two or three months, and the usage
of the apparatus may be of an occasional or emergency
character. Tt is comparatively casy to design a receiver
to comply with condition (1), but the second condition is
in a class by itself, for the design of the apparatus.
although quite difficult enough with economy
limitations, is fundamentally a battle for

reliability.  On this score whatever type
of valve circuit is adopted there are
numerous prominent causes of failure,

some of which are enumerated below :—

Causes of Failure.

as each valve is carcfully tested before use, it would
appear that no difficulty should arise. But the operating
conditions are actually somewhat severe. In the average
hroadeasting set valves are used rathev imfermiticntly,
whereas in the instance now under consideration not only
the valves but the whole apparatus is in conlinuous ex-
pectancy of operation for two months—without attention.
The severity of this condition cannot well be appreciated
unless the reader trics the experiment himself. Fven then
there are additional conditions in the way of stormy
weather, inaccessibility of the site, space restrictions, and
such like. which often call for impossible feats. These
serve to surround a comparativelv homely receiving cir-
cuit with a quixotic halo.

Choice of Valves.

To keep the size of the hattery within reasonable limits
it is imperative to employ valves whose filament current
is very small. At the moment our choice is confined to
filaments of the o.06 ampere dull-emitter class. Other-
wise the battery would be several times the size of the
receiver. ‘To cite a case in point : With four R.5v. valves
three two-volt accumulators of the slow discharge type
with a capacity of over 1,000 ampere-hours each would
be required. If the reader multiplies the number of cells
he usually employs by about thirty he will approximate
to the size of battery to be installed. On
the other hand, with 0.06 ampere filaments
the battery voltage is only 4 volts, so that
the energy supplicd is only one-cighteenth
that with R.sv. valves. This is one side of
the situation, but as usual there is a catch.
The slender thoriated filaments of o0.06
dull-emitter valves, in addition to heing

(1) A gradual reduction in clectron emis-
sion with time, thereby entailing reduced
magnification and ultimate failure.

(2) Burnt-out or broken filaments.

(3) Deterioration of H.T. and L.T. bat-
teries, especially after prolonged working.

(4) Broken or burnt-out primary trans- vy
former windings.

(5) Leakage over panels and valve
holders, ete., due to damp, therehy affect-
ing amplification, and sometimes enabling the H.T.
hattery to put a large positive bias on valve grids.

(6) General deterioration of products of manufacture
due to atmospheric conditions, including outside aerials (if
used for sensitivity).

Taking case (2) where the apparatus is unattended and
left entirely alone for two months. So long as the bat-
teries are properly charged at a slow rate and adequate
precautions taken to avoid leakage of acid, there ought
to be no trouble experienced in this direction. When
we come to valves the issue is quite different. So leng
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circuit for

Fig. 1.~—Automatic switching
dealing with a
broken filament.

microphonic, lose their enussion after
several weeks’ continnons use, and are ren-
dered well-nigh useless.  The net result
is to reduce the mmagnification to such a
value that the receiver is rendered Jors de
combal.

There are two modes of overcoming this
difficulty :—(1) To use o.06 valves with
carbonised filaments; (2) to incorporate a
relay switching arrangement whereby a new
valve i1s brought into action before the operating valve is
on the point of failing to do its duty.

Valve Protection.

Although the latter scheme was applied with consider-
able success to a four-valve set, and worked unattended
without the slightest trouble for many months, it is
hardly a weapon to be left to the tender mercies of the
uninitiated.  Where one valve only is concerned, it is
a feasible proposition, but the first proposal of using ca~-
bonised filaments is the more practical. Of course, so
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Automatic . Valve Replacement, —
far as the valves are involved, a combination of the two
methods would be almost immune from failure.

We have postulated an attendant unskilled in the radio
art so that the changing of valves and hbatteries is prac-
tically the only work of note which he has to perform.
It may he just as well to point out that under this con-
dition the remainder of the set mnust be well-nigh perfect.

Leakage can be avoided by proper housing of the vari-
ous components and the use of quicklime in trays.

Jarring of the valves and
receiver in general can he
reduced to a minimum by
‘“anti-pong "’ sockets and 1he
liberal  use  of  shock-
absorber  mounting.  Then,
lastly, where wire-wound re-
sistances  and  transformers
are concerned, we are all
alive to the peculiarities in
this dircction.  Valves are
replaced every two or three
months.  Why not the trans-
formers and resistances> To
sceure reliability it is better
to cffect such replacement.
But  what of the cost?
Well, a carbonised filament
valve is just as cxpensive as
a trunsformer or a resistance

sometimes more expensive—so that there would in a
four-valve set he the equivalent  replacement of six
vilves.  In making this suggestion it has been assumed
thut ordinary stock or standard transformers are used.
thereby reducing the size of the receiver. It is a hetter
proposition—although a more expensive one—to design a
large transformer using a primary with silk-covered wire
of reasonable diameter so that Dreaks dn not oceur.

Fig.

2.—Circuit
with burnt out filament or
reduced electron emission

for dealing

Automatic Switching of Auxiliary Valves for
Filament Failure,

T now propose to describe. step by step, the circuit
used to automatically replace faulty valves,  There are
two salient precauntions to be taken s (1) When a filament
breaks or burns out. (2) when the filament electron emis-
sion falls below a certain value.

In Fig, 1 is indicated diagrammatically the first step
in the procedure.  Here we have an ordinary telephone
relay TR eosting o few shillings. with a winding of
about 15 to 18 ohms resistance in series with a j-valt
hattery, and the o.06 amp. filament of valve V. The
resistance of the relay winding is fixed by eonditions.
Tt way be necessary to allow for volt drop in the con
necting leads, or a ddecay in battery voltage with time.
The proper course to pursue is to use a battery which
will not drop helow 3.9 volts, therehy ensuring that the
valves need not be overrun when the battery is fresh.
Having fixed the resistance of the winding, due regard
heing paid to the ampere-turns to get the desired action
of the relay. a ballast resistance, BR, cqual to that of
the rclay is inserted in the filament of an auxiliary valve,
V,'. The action is as follows: When the battery is
connected, curient flows through the winding R, thereby
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energising the magnetic circutt so that the armature A
is pulled down on to the iron core. I'his opens the con-
tacts C, thereby isolating valve V,'. If the filament of
V, burns out or breaks, the contacts C close, and the
hattery sends a current through the filament of valve V,'.
Clearly the resetting of this device is automatic, for a
new valve in place of V', will light up, and extinguish
V. Another feature of importance in high-frequency
magnification is the absence of cffect on the tuning,
since the grids and anodes still remain paralleled.  In
very short wave work the relay winding can be split if
desired, half leing in each leg.  Also, for the sake of
symmetry, the ballast resistance may be replaced by a
relay with the contacts disconnected.  This relay may
be in two parts as mentioned above if desired,

Although the device described has been associated with
a 0.06 dull emitter valve, it is ohviously applicable to
any other valve or circuit, whether receiver or transmitter.

Automatic Switching for Emission Failure.

The next phase is associated with failure of the elec-
tron emission from the filament. To cope with this
feature another relay is essential.

With « large emission any of the known coarse relays
will serve, but where dull emitter filaments are concerned
the emission falls to 0.6 mA. or even less. Thus a
sensitive relay is necessary. .\ very convenient type is
the well-known Weston moving coil relav. On the average
this instrument when properly adjusted can e taken to
function on a current change of 5o to 100 microamperes.
This gives a wide margin and allows for the influence
of prolonged use and inattention.  T'he first step in the
arrangement is depicted in Fig. 2.

Here we have a ballast resistance, BR, in each fila-
ment leg and a Weston relay in the anode circuit of V.
With an clectron emission
exceeding a predetermined
value, the torque of the re-
lay is held on the contact
C,." When., however, the
emission falls helow a cer-

tain  value, the tongue T
moves over {o contact €,

and completes the filament
circuit of V', thus bringing
it into operation,  The same
action occurs if the filament
of V, bhurns out.  This
arrangement is defective
from the point of view of

lilament  current  consump-
tion, since both filaments
are now lighted.  Since a
smalt  battery  was  stipu-

lated, some device must be

Fig. 3.TS)'ln;1lelriC:; c;rcuit incorporated  to  extinguish
3 d {ro ig. 2. - 3 . o
developed from Fig V. At first sight one might

feel inclined to make a
symmetrical connection of the relay contacts by omitting
the wire AB and joining (!, to A. Tf the reader draws
a diagram he will see that the symmetry is upset by the
relay being in onc valve anode circuit only, and the
device will not automatically reset itself when V' is
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Antomatic Valve Replacement.—

extinguished. Another point to be observed is that the
anodes of V, and V,* are connected via the relay. This
obviates the necessity for the anode current of V,' flow-
ing through the relay when V, is extinguished. An in-
teresting case arises here by means of which a continuous
oscillation can be secured.

Continuous Oscillation Circuit.

Suppose the battery in Fig. 3 is switched on, then T
rests on C, and V' will light. Now connect the
+ H.T.. and the anode current of V,* will flow through
R, thereby drawing T towards C,. But when T" breaks
contact at C,, it extinguishes V,'. so that the anode
current through R is-zero. Thus the removal of the
current torque on the relay means that T falls back
again on C,, and the process is repeated, yvielding a
continuous oscillation.  This is avoided by using the
connection of Fig. 2.

If we had commenced with the torque on C, there
would have been no oscillation until V, failed, when it
would commence. It should be clear that only one valve
is involved in the oscillation, and T'ig. 4 displays a re-
arrangement vielding oscillations with one valve. The
grids of the valves have been
shown floating in space, but
in practice the grid-filament
1 circuit would be connected in
= the usual way. In Fig. 4
the grid may be given a suit-
able potential, e.g., con-
nected to anode.

i By connecting another re-
T lay, R,, in series with R, a

series of current pulses will
actuate it which can be used
for sending an interrupted
current 7ia the contacts. R,
may be replaced by any clec-
tric component, ¢.g., a resistance which in turn is con-
nected to a valve, thereby giving amplified current pulses
By mounting a mirror on the relay R and playing re-
flected light on to a moving band, the waveform of the
mechanical oscillation will be seen. The fundamental
frequency depengs upon the inertia of the coil and the
stiffness of the relay control spring.

pi——

Fig. 4.—Circuit for obtaining
electro-mechanical oscillations.

Automatic Switching for both Filament and Emission
Failure.

The next phase of the problem is to add a device
which will automatically extinguish V, in Fig. 2z when
V,' is brought into action. This is exhibited in Fig. 5.
The filament circuit of V, contains a ballast resistance,
BR, equal in value to that of the telephone relay in the
filament circuit of V,*. There is also a high resistance,
HR, of from 2,000 to 3.000 ohms in series with TR to
prevent sparking at the relay contacts C,T. When vV,
is lighted, the filament battery sends a very small current
through HR and the relay winding. The armature A
is in the release position, so that contacts C,C, are touch-
ing. Now there arc two defects to bhe defeated :
{1) broken filament, (2) reduced emission. l.et the fila-
nent of V, break, then the current through relay R
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ceases, and the spring causes T and C, to make contact.
‘This short-circuits HR and allows the normal current to
flow through the telephone relay TR, so that V' begins
to function. Suppose the emission of V, falls below a
certain value, then T makes contact with C, and V,*
again lights. But at the same time the current in TR
pulls the armature A to the
core, thereby breaking C,C,
and extinguishing V.

The arrangement  of
I'ig. 5 is evidently the com-
hination of I'igs. t and z,
excepting that the positions
of BR and TR are reversed
and HR has been added.

HT. +

1f the energy in the fila-
ment circuit were not so
limited, HR could be re-

placed by an anti-sparking
resistance across TR. This,
however, in our case, would
mean a smaller current
through TR, and the relay
would not function with L
precision. Morcover, if a Flg. 5.—Circuit for introducing
el new valve and extinguishing
resistance were used across the defective valve when emis—
TR. the battery \-oltage sion is low or the filament fails
would have to be augmented,

this 1s inadmissible.

but hy hypothesis
Filament Touching Grid.

There is a third salient manner in which a valve may
fail. ‘This occurs when the filament touches the grid.
‘The introduction of a device to cope with this defect is
difficult.  The valve and its auxiliary are both put out
of action when the grid
touches the filament, but so
long as the filament remains,
so also does the emission.
‘T'hus the arrangement of
Fig. 5 would be abortive in
—'(i'f' this case. But if the fila-

ment should Lurn out, there
would or would not hLe a
happy ending. Provided the
filament break was such that
the grid was free of bias from the battery, all would
be well. Otherwise, the hand of fate might be heavy,
and the negative leg of the filament get on to the grid.

To rectify this the only course is to automatically
apply an auxiliary battery to burn out the filament com-
pletely. A rough idea of the method is indicated in Fig.
6. Extra grid bias and greater H.T. are usedl.

1f the filament gets on the grid, the biasing lattery
G.B. sends a current through the low-resistance coit I. and
hurns the filament out. This is clearly out of the ques-
tion when the resistance of L is large, e.g., the secondary
of an audio-frequency transformer.

1 will conclude, therefore, by leaving the reader to
obtain the complete solution to this little conundrum him-
self. My own view is that valve manufacture should be
such that the filament oes not get on to the grid, and
[ think this is a practical solution of the problem.

L =

Fig. 6.—Circuit for coping with
a short-circuit between grid
and filament,
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A Section Devoted to the Practical Assistance

SOFT VALVES.

Althougn valve manufacture is now
on o well-established basis, with
standardised processes and a properly
organised system of testing, a speci-
men with a defective vacuum is occa-
sionally encounteredd, and unless this
fault is at once detected unusual and
puzzling cffects are likely to be
noticed.

The great majority of modern cir-
cuits arc  primarily  designed  to
operate with highly exhausted valves,
and, although those with some
residual gas content will, under cer-
tain conditions, function exceptionally
well as a detector, their performance
even in this capacity is apt to be too
uncertain and unreliable for general
use.

Fixcessive ‘¢ softness or poor
vacuum may as a rule be detected by
the presence of a blue glow between
the clectrodes, which will increase as
the high-tension voltage is raised. In
many valves the space between plate
and tilament is almost invisible, due
to the presence on the glass hulb of
metal deposited during the ‘¢ getter-
ing '’ process : it is generally possible,
however, to sce a swmall part of the
filament, and, if softness is suspected,
it is casiest to decide if blue glow
is present by intermittently complet-
ing the H. T, circuit. at the same time
carefully observing the filament-anode
space.

An accurate quantitative test of
vacunnt is by no means difficult if
suitable measuring instruments are
available : failing these it is necessary
to rely on the visual indication
afforded by the presence of the glow
mentioned above. If a milliameter is
available, it should be inserted in
the anode circuit of the valve under
suspicion ; if this is soft, a considler-

1

ably greater current will be passed
than will Le indicate I when a valve
of the same type, and in good con-
dition, is substituted.

0000

A LONG-WAVE FRAME AERIAL
RECEIVER.

In cases where the erection of an
acrial of even moderate cfficiency s
impossible, and where the nearest
short-wave broadeasting  station  is
situated at some considerable dis-
tance, it may be advisable to concen.
trate on 1reception of the high-power
Daventry station. The reason is that
this station operates on a long wave-

of the Beginner.

used, with reaction between the anode
circuit of the detector and a coil in-
scrted in series with the frame. It
will he noticed that the grids of both
the amplifying valves are given a
slight ncgative Lias, in order to pre-
vent damping due to the flow of grid
currents,  Low-frequency amplifica-
tion may, of course, be added for
loud-speaker  work in  the normal
manner.

0000

RESISTANCE-COUPLED H.F.
AMPLIFICATION. .
It is {requently (and correctly)
stated that the resistance-capacity

L

Fig. 1.—A long-wave amplifier-

detector with reaction.

length, thus enabling the nceessary  method of coupling H. I¥. amplifying
0
1 H.T.o+
4 oo —
| l l HT.at

|

i\ A~

‘
T —1—
/ HT. -
.

' -2
LT.
W +
valves 15 inedicient on the  shorter

degree of high-frequency amplinica-
tion to be obtained without taking
the elaborate precautions necessary
on the higher frequencies.

A form of H.¥. amplitier-detector
which can be recommended for use
with a frame aerial of reasonable
size is shown in Fig. 1. Two stages
of resistance-capacity coupling are

broadeast wavelengths, and that the
full Tenefit of the system is not at-
tained until we come to deal with fre-
(uencies  corresponding  te 1,000
metres or over.  Iixcept on the very
long wavelengths, very special pre-
cautions are necessary to avoid serious
loss of amplification, due to inci-
A 35
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dental capacities, and a consideration
of the real reason for the failure of
this method on the higher frequencies
will indicate where an attempt should
be made to reduce these capacity
losses which still give rise to ineffi-
ciency on the longer waves.

It has already been pointed out in
these notes that when dealing with
an L.F. amplifier operating on the
same principle, the grid leak may be
considered as being connected in
parallel with the anode resistance,
and, unless of considerably greater
value, will cause an appreciable
falling-off in amplification. Capacity
effects may generally be ignored when
low-frequency currents are being
handled, but are of vital importance
in H.F. work, and reference to I'ig. 2
will show that the incidental filament-
anode capacity of the valve is also in
parallel with the anode resistance;
this capacity is shown as a conilenser
with its cennections in dotted lines.

Assuming an average value for the
capacity of the valve and its holder,
the effective resistance or reactance
of this condenser to currents of a

Wireless
Werld

frequency corresponding to the middle
of the broadeast band will be only
some 25,000 ohms ; a value very much
less than that of the usual 80,000
ohms anode resistance, and also in all
probability less than the internal re-
sistance of the valve itself. TIn fact,
the valve capacity is acting more or

it
JORe
+ % ' .

i
'
HT.} G.B.
i
'

it

L.

=

Fig. 2.—~The effect of incidental filament-
anode capacities.
less as a partial short-circuit, and it
is clear that only a small voltage will
he set up across the anode resistance
for transference to the grid of the
succeeding valve.

Taking the case of a receiver
operating on the wavelength of the

Daventry station (1.600 metres), we

DISSECTED DIAGRAMS.

APRIL 281, 1926.

find that the valve capacity mentioned
behaves as w parallel resistance of
about 150,000 ohms. This is a much
more reasonable figure, as it is fairly
large in comparison with both valve
and anode resistances. It would,
however, be desirable to increase it
still further ; this can be done by re-
ducing to a minimum the capacits of
the valve, its holder, and of the wir-
ing. In this connection, a considera-
tion of the circuit diagram will show
that the reduction of stray capacities
is equally desirable in the case of the
second valve, whatever its function
may happen to be, as its filament-grid
capacity is, in effect, added to the
filament-anode capacity of the first
valve.

These incidental capacitics.  of
course, account for most of the diffi-
culties experienced in obtaining a
good measure of high-frequency
amplification on the shorter wave-
lengths, no matter which system of
intervalve coupling may be employed.
but their effects ave gencrally more
serious when the resistance method is
used.

No. 26, —Stage~-by-Stage Tests of a Standard Valve-Crystal Reflex Receiver.

A consideration of the series of circuil diagrams given below will indicale an cffective and logical
course of procedure to be adopled in localing faults in a set which is totally or partially inoperative.

Modifications of this method are obviously applicable to all lypes of receivers.

temporary short circuils.

Dotted lines indicale

S |
P

L

J

1

LT.

mall SN

—esemar

V=

3

The complete circuit diagram of the
recelver, It is assumed that the usual
aimple tests have failed to reveal the
source of the trouble, and that there is no
obvious cause for failure. Either or both
of the following tests may be applied.
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The aerial-earth system, valve, H.F.

coupling, and crystal are tested by con-

necting the telephones in place of the

primary of the ‘¢ feed-back *’ transformer,

the secondary of which is short-circuited.

The receiver is now operating as an H.F.
and crystal set. If this test—

—~—fails to indicate the fault, the set may

be converted to a simple valve detector

by insertion of a leaky grid condenser.

Note that the crystal detector is discon-

nected. Correct operation will suggest a

fault in H.F. transformer, L.F. trans-
former, or crystal.
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SAVOY HILL TOPICALITIES.

2L0’s Breakdown.

It was particularly unfortunate that
210 should have gone out of uction,
owing to a broken condenser, on the
night that the opera * Traviata ' was
reluyed from the New Chenil (alleries,
with the result that listeners in the metro-
politan arca who could not tune in to
5XX, or to any other station which was
transmitting the sume programme, missed
a good half-hour of Verdi's great work.
Marconi House was brought into service
as soon as possible, althongh it, too, came
very near to mishap,

oooo0
The Marconi House Transmitter.
Many listeners have wondercd why

Mareoni House cannot be kept constantly
ready for emergency service whencver the
Oxford Street station is out of action.
‘Lhe reason is that the 2LO transmitter
had originally to be removed in order to
avoid interference with Government and
other wireless services in the vicinity of
Marconi House. The Air Miuistry had,
for instance, to adopt special measures to
shield its own aerial when broadcast
transwmissions took place regularly from
the Strand, only a hundred yavds away ;
and a certain amount of interference is
still caused when the B.B.C. has tn get
permission to go back to the old aerial
while repairs are being effected to the
regular plant., Tt says much for the
courtesy of the Air Ministry and TPost
Office officials that the old aerial is still
allowed to be used, even in an emcrgency.
The problem of uninterrupted service
will be solved when London is granted
the boon of a second broadcasting station,
oooaq

Lady Announcers.

Listeners have been glad to note that
Miss Cathleen Nesbitt repeated, on April
20th, when she again assumed the duties
of commniere, or announcer, as I wounld
prefer the B.B.C. to term it, her success
in that réle a month previously, A
personality of her type would be a decided
asset to the small band of male announ-
cers at 210, and, as I stated in these
notes vecently, I have rcason to believe
that Savoy Hill is of the smmne mind.
Miss Nesbitt, by the way, will be the
T.ady Windermere of the broadeast versio:
of ““ Lady Windermere's Fan,” which is
to be given to-morrow (April 29th).

Howling ad Nauseam.

Tu onme of the cases of oseillation
brought to the notice of the B.B.C. it
transpired that a man left a receiving set
howling for two hours, while he went to
the pictures. In another case a deaf man
had  appareutly heen vecommended to
take up wiveless for his deafness, with
the result that the whole distviet was
plagued with a particalarly bad spasm
of howling,

Lhoto : LS. 1. Radio, Lid.
‘THE LISTEN INN The landlord of this

ancient hostelry, mnear Shaftesbury, is
evidently abreast of the times!

Manchester Cathedral.

For the first time the bells and service
at Manchester Cathedval will be relayed
from the Manchester station on May 2nd.
The Cathedral bells are believed to” con-
tain metal which formed part of the pre-
teformation bells of Manchester, and are
tuned on the ‘* Five-tone Simpson Yrin-
ciple,”” which ensures that cach bell is in
tune with the others of the peal, as well
as being itself in tune. The weight of
the tenor is 273 cwt., its note is D, and
the total weight of the peal is 5 tons
15 ewt.  As a percussion instrument, the
hell is admittedly one of the best sound-
producers for broadeasting purposes.

.

BY OUR SPECIAL. CORRESPONDENT.

A Resignation.

So Mr. C. A, Lewis has resigned his
appointment  as  Chairman of the I'vo
gramme Board of the B.B.C,—within «
week  of the announcement that his
father, knowan to all listeners as * Phile-
moi,”  would cease to broadeast after
April 27th,  “ C.AL." was one of the
Big Six who formed the nucleus of the
present broadcasting staff of 600, his first
job being that of Deputy Director of I'ro-
grammes, with Mr. Arthur Burrows, now
in charge of the Oftico Internationale de
Radiophonie at Geneva, as Director. The
fascination of the work in tiose early
days has been indicated by Mr. Lewis i
his story of broadcasting from within.

0000

Improvisation,

As he said, there i3 something very
attractive ahout unorganised methods—-
and they were extremely casual methods
at that time—when they are handled by
intelligent people. A microphone tied up
with hits of string, switches falling to
pieces, gadgets that wouldn't work unless
they were coaxed—out of these things
broadcasting grew through a lusty in-
funey to its present state of development
in Great Britain, And Lewis was one of
the simall hand of men to whom the suc-
cess of broadeasting is due. Tt is grati-
fying to know that he will still be avail-
able in a consultative capacity.

0000

The Time Schedule.

A noticeable change of attitude has
taken place as regards programme timing
and the weather forecast and news are
not now given with the punciuality for
merly observed.  As usual, when a slight
deviation occwrs 1 the thne schedule. a
few listeners have protested agaiust this
interference with routine areangements.

oouvuo

When Not to Break In.

On the whole, the time calcnlations are
very infrequently upset, and a studio
programmne is only permitted to exceed
the schedulo when it is considered that,
in view of the quality of the pevforin-
ance, the bulk of listeners are not likely
to object to a few minutes’ continuance
beyoud the proper time. In the case of
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ontside broadcasts, such as ‘‘ Kitesh ”
and *“ Der Rosenkavalier,” the necessity
of greater latitude is obvious; but always
the aunouncer must pay some attention
{o the wmsthetic aspect of the broadcast
and not bring it to an abrupt conclusior
in his endeavowr to adhere rigidly to the
thue schednle.
occco

Open Air Broadcasts.

Music relayed from open-air handstands
was found last summer to make an effec-
tive broadcast, and the B.B.C. hopes to
show that they profited by the experi-
ment by relaying, in the coming season,
the band music from a number of parks
and open spaces.

coo0o

The Chenil Galleries.

I was amused by the criticisim con-
tributed by its wireless correspondent to
a London evening newspaper last week,
apropos an hour’s variety programme
which was advertised to be relayed from
the New Chenil Galleries. After con-
wratulating the B.B.C. on having found
an outside hall ** which pussesses those
peculiay properties called for by the
microphone when an enjoyable relay is to
be provided,” lo stated that the search
for such a building had been in progress
for so long that one had almost hegun to
despair of the engincers being successful.
Probably the engineers themselves de-
spuired of finding an outside hall which
would * fill the bill,’* for the particnlar
broadcast referred to did not take place
from the New Chenil Gaileries but from
21.0°s old studio, which provided the
engineers with some of their earliest ex-
periments in the transmission of sound.
Thus we move 1t an  ever-narrowing
circle.

cooo

Shakespeare’s Heroines.

The series of weekly broadcasts illus-
trating, by excerpts from the plays, the
characlers of some of Shakespeare’s hero-
ines, will Legin on May 2nd. The parts
will be taken by well-known actresses of
the English stage. The first character in
the series is that of Rosalind. the hLeroine
of “ As You Like It,” and the Rosalind
of the ether will be Miss Edith Evans.
who gave a memorable performance last
vear in ‘A Midsummer Night’s Dream.”

ocQQCcoO

Covent Garden Operas.

“ Figaro,”" the first opera which is to
be broadeast in the coming Covent Garden
season, on May 10th, was completed by
Mozart on April 20th, 1786, and the first
performance took place two days later in
Vienna. The whole composition had
taken only six weeks. The Ivish tenov,
Michael Kelly, took part, and has ve-
corded the cnthusiasm of performers and
audience. Even at the final rehearsal, all
present were roused to enthusiasm, and
when Benucci canie to the fine passage,
“Chernbino, alla Vittoria, alla gloria
militar,” which he gave with stentorian
lungs, the whole of the performers and
orchiestra joined in the applause.
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FUTURE FEATURES.
Sunday, May 2nd.

LoxpoN.—3.30 p.m., Choral Service
relaved from King's  College
Chapel, Cambridge. 8.40 p.m.,
The United Choirs of New Col-
lege, Magdalen and Christ,
Church, Oxford.

Birannenay.—3.30  pa.,  Grieg
Programme.

CGrascow.—9 p.m., Act T of Wac-
ner’s ““ Parsifal.”

M anciEsTERg—4.40 p.m., The Lan-
cashire Military Band

Monday, May, 3rd.

Loxpox.—8.30 p.m., Chenils Con-
cort. The Music Society Ntrinug
Quartet.

Davestry.—8.30 pan., Speeches and
Musical Programme at  the
Amnual Dinner of The Society
of Dorset Men in London, re
laved from the Hollorn Res-
taurant.

ApERbEEN.—-8 p.m., Segtlish Pro-
granime.

Tuesday, May 4th.

Borrxesorri.—8 pam., © Convivi-
ality.”

(arvire.—8 pan., The Choir of the

Merthyr Tydfil Operatic Society.

Wednesday, May Sth.

loxpon.—8 p.m., “Dido and
Aneas”’  (Edward  Purcell).
10 p.m., Excerpts from the
Revie : ¢ Bubbly ” (Philip
Braham).

NpweasrLE.—8 pom., ‘CAcls and
Galatea ’ (Handel).

Thursday, May Gth.

Loxpax. 10 p.m.. Pianoforte Re-
cital by ¥rederic Lamond.
ABERDEEN.—8 p.m., Symphony Con-

cert.

BrryiNeray. — 8 p.n, Comic
Opera : * Les Cloches de Corne-
ville.”

Grascow. —8 p.m.. Programme

commemovrating the accession
of King George V.

Friday, May 7th.

Loxpon.—10 p.m., Brahm's Cowmn-
memol ation,

Bikvrsciaym.—8 p.m., Playlefs.

Berrast.—8.15 p.m., Bellast Radio
Players in “A Mid-Victoria

Honr.”
Saturday, May §8th.
Loxpon. — 8  pan.,  Students’
Chovuses. 10 p.m., Vivian

Foster ('The “ YViear of

Mirth ).

BirminGgiay. —8 p.m.,  Popular
Piogramme.
Bounrxesourn.—8 p.m.. Winter

Gardens Night.
NeweastLe.—8 pom., A Saturday
Nirght Concert.
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Most Popular Broadcasts.

An analysis of listeners’ opinions of the
past three nionths’ programmes trans-
mitted from 5XX and 2LO show that
Siv Ilarry Lander's last broadeast came
first in order of merit among general en-
tertainers. The 7.25 classics canie first
among- musical performances. Among
the voculists Mr, R. F. Palmer’s singing
met with most appreciation, and next to
Sir Hary Lauder the most popular en-
tortainer  was John Henry. —  Phile-
mon,” Sir H. Walford Davies. Prof.
Julian Iuxley, and Father Konald Knox
were at the head of the list, in the order
named, among ahont a hundred speakers
and Sandler, Colombo and De Girout weve
first among the bands and orchestras,
with the London Radio Dance Band in-
cluded in the first cight. " 'The Quest
of Elizabeth ** received more tlan three
times as many appreciations as cviticisms.

coco

International Relays.

After numerous public announcements
of the projected interchange of pro-
wrames  between S5XX and Hilversam
once tortuightly, it was a pity that the
excellent programme which the Duteh
station transmitted to give the iunova-
tion a good send-off should have suffered
so many interruptions. It seems strange
that the hour fixed for this broadcast
should have been chosen tor official wire-
less meteorological experiments.  The
view taken by listeners is that some col-
Juboration should Le possible between the
B.B.C. and Government departments
whenever an international relay of such
importance is fixed up; and I understand
that the company’s cngineers will in
future take steps to notify other wiieless
interests, so that interference may by
mutual wrrangement be avoided except
in cases of extreme urgency.

oouvo

Regular Transmissions.

In the meantime I am able to state
that a considerable extension of the time
devoted to international relays will
shortly hecome a regular feature of the
progranines.

cooo

The Oscillation Evil.

It is no unusual thing to find that in
the day’s posthag of Savoy Hill 60 per
cent. of the correspondence deals with
oscillation.  The majority of the com-
plaints come from small country towns
where the question of dealing with oscil-
lation should be much easier than iu the
vast cities.  The policy of calling the
names of offending towns over the ether
has proved effective in a number of cases,
and the B.B.C. will continue to do this
where the complaints appear to justify
such a measure.  But apart from this
method of calling atteution to the evil,
Savoy Hill iutends to pursue a policy
of educating listeners, and especially the
one-valve users, in the orthodox use of a
receiving set in order to effect a remedy.
The B.B.C. takes the charitable view
that much of the howling is due to sheer
ignorance.
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Latest Products of the Manufacturers.

THE RATHBUN VERNIER DIAL.

A wide range of vernier dials hus
appeared on the American market, and
the Ruthbun dial, which is of somewhat
nnusual design, is exceedingly popular.

Like many other  American  aeared
dials. the mechanism not only provides
for giving critical control, but is arranged
to eonvert the ordinary type of condenser
fitted with square law plates to be equiva-
lent as regards rotation of the dial to
one possessing  straight line frequeney
funiny,

A particular merit of the Rathbun dial
is that it contains no pinions, which in-
variably give rise to some degree of hack-
tash. the reduction gearing being obtained
by means of an arm running in a cam,
the contonr providing the necessary con-
version to straight line frequency tuning,

The operating dial is of entirely new
design, and a  particularly  attractive
appeavince is obtained by moulding in
Bakelite.  The operating knob is 3}in.
i diameter, the large diameter facili-

Rathbun straight line frequency con-
verter. A, the base plate. B, shaft of
the varlable condenser, which is off set
from the centre of the dial. C and D,
spindle and bearing. F and F, eccentrlc
arm and guide pin. G, converter cam.

tating  eritical adjustment, while the
scale is not less than Zin. in depth, {he
divisions being conspicuons and easy to
read,

The Rathbun dijal is imported by the
Rothermel Radio Corporation of (ireat
Britain, Ltd., 2426, Maddox Street,
Regent Strect, Tondon, W.1.

WOOTOPHONE VARIABLE

CONDENSER.
Messis, . K. Woutten, Ltd., 56, Tligh
Street, Oxford, include among theiv

range of component purts w variable con-
denser of low less design,

The end plates are substantial, and are
pressed from alumivium sheet almost lin,
in thickness.  The fixed and moving
plates ure of brass, and acenrate spucing

The Wootophone low loss condenser is
provided with substantial aluminium end
plates, while the fixed and moving plates
are of hrass bonded together by soldering.

ix obtained  for the moving plates by
weans of hrass washers. while the fixed
plates are carried in slots along the sides
of Zin. square seetion brass bars. A good
feature is that all plates are soldered in
position, ensuring good clectrical connee-
tivu, while positive contact is made with
the noving plates by means of a copper
spiral pigtail conuector,

The method of holding the moving
plates centrally in position between the
fixed plates is unusual, as a raised collar
is not left standing on the main spindle,
neither s a spiral spring  washer em-
pliyed. A stiff hronze spring is monnted
on each of the end plates, which are
adjnsted by means of tension serews to
exert a lird pressure on the spacing
washers at cither end of the fixed plates,
The springs thus hold the fixed plates in
position, and ot first sight one is a little
doubtful as to whether this method is
satisfactory, for any woeakening of (he
springs which may vesnlt in the course
of time would bring about a displacement
of the plates. ‘The springs ave, however,
exceedingly stiff, and in consequence it

is not possible to displace the moving
plites by applying pressure to the end
of the spindle.
The dial has a particularly fine appear-
ance, heing a clean moulding in Radion.
0000

COSMOS MICROMETER 2-COIL
LDE

HO R.

The  Metro-Vick  Supplies, Ttd., 4,
Central Buildings, Westminster, Londou,
R have designed a new type of two-
coil hiolder intended for baseboard mount.
ing. The base piece is a moulding of in
sulating material possessing a remarkably
clean finish.  One of the coil holders is
permanently serewed in position, while
the other is carried en a vertical spindle
and is rotatable by means of an extension
handle.

As well as the swinging movement of
the extension handle, which is provided
for obtaining quick adjustment, the knob
can be rotated. The spindle of the operat
ing handle catries an eccentric cam which,
revolving in a slot, imparts a critical
movenient to the moving coil holder. The
design is very ingenious, and the rotation
action for obtaining fine adjustment is un-

i

n:lillﬂ;mii‘!w

L

Cosmos micrometer coil holder.

oubtedly useful for obtaining  critieal
control. The fine adjustment obtained by
retating the handle, however, depends
upon keeping the knob in one position as
it revolves, and it would seem that it is
almost as casy to give a small degree of
movement to the cxtension handle as it
is to hold it critically in a stationary posi-
tion and to apply a rotating movement.

The clean, dull matt finish of the
moulded parts venders the appearance of
this coil holder far superior to the morn
usual fypes cut from thick ebonite sheet,

A 39
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POINTS ABOUT PORTABLE RECEIVERS.

Sir,—I read with considerable interest the general notes on
the subject of portable receivers by  The Wanderer ' in your
issue of April 7th, and feel bound to disagree with the body of
his remavks.

Firstly the portable that requires a separate antenna is, and
always will be, commereially a failure. Only the most fiery
enthusiast is likely to bother about hanging wire on a tree
wherever he goes, and in any case such preparations usually
attract a horde of gaping sightseers whose presence is objec-
tionable.

Barring absolutely the superheterodyne, which as a portable
must_either weigh about fifty pounds or be a dismal failure,
it is possible to prodnce a set that operates satisfactorily with
a frame of modest dimensions. The contention that it must be
used ““ ander the transmitter’’ is a fallacy.

Regarding valves, the 0.06 type is unsatisfactory; preferably
wse a valve wilh filament of adequate strength in conjunction
with an unspillable accumulator; the weight will not exceed
that of a dry lattery.

Spring valve holders are worse than useless, whilst the rigid
type are consistent filament breakers; use holders bedded in
sponge rubber and of suitably limited movemeut.

The place for the loud-speaker is inside the set, although I
agree that the atroeities fitted into present commercial portables
would deter any but the bravest.

To sum up, the totally enclosed portable is a possible pro-
position, but & most unsuitable job for the amatenr to attempt.

If of sufficient interest, I should be happy to show your
eontributor 1y idea of a portable, when I feel assurved of
obtaining a convert. It measures 16in.x10in. X8in., weighs
about 16 1h., coutains absolntely everything, including properly
designed loud-speaker, and has range of at least 100 miles from
Daventry or 40 miles from normal station; I may add the
number of valves is three. L. W. RUSKHAM.

London, FE.15.

A USEFUL METER.

Sir,—In spite of the valuable educational work done by 7T/he
Wireless World and other periodicals mmnch amateur wireless
practice still has an empirie and casual character as a natural
result of its sundden popularity among millions uninstructed in
the principles of electrical science, and in particular, ignorant
of, or indifferent to, its qnantitative laws.

Your first leaderctte in the issne of April Tth indicates one
resnlt of this in its reference to the danger of faulty apparatus.
You indicate the remedy on pages 535-6 of the same issue.
An amateur equipped with the Alltest meter there described
has wo fear of heing pilmed off with a “dud 7 grid leak.
Fiven this instrument and its simple and wonderfully cheap
accessories, he is able to test H.T. und I.T. battery voltages.
apply exactly the grid voltage recommended by the valve maker
and so eliminate distortion, regulate potentiometer and filament
resistanees, check the values of all resistances, trace faulty con-
nections and leaks, measure filament and plate current, and. in
short, make every kind of ineasnrement unecessary in D.C. woik.

He can build a set that will ““come in’’ at first trial, for he
can make the correct chuice of each of the hewildering multi-
tude of factors whose permutations and combinaticns affect
reception. He will in the long nm save money, and get
impraved vesults. As he works he will insensibly, almost, be
compaving cause and effeet, and acquiring an insight into the

A g0

natural laws upon which the art of wireless telephony depends,
The results would be worth the price of the set of expeusive
instruments hitherto rcquired, much less the negligible cost
of this single meter, GEO. W. BAKER, B.A,, B.Sc.

AMATEUR TRANSMITTERS.

Sir,—Is not the essential point that transmission on un-
authorised wavelengths is a violation of the licence terms and
thus brings to disrepute amateur work in general, and en-
dangers the licences which are issued to men obviously more
qualified to possess them?

I have measured amateur wavelengths in this district during
the past few days, and it is common to find 310, 320 metres
and similar frequencies in use. With regard to the crities’
recent remarks, I agree with them. Undoubtedly the micro-
phone appears to be the only instrument used for the purposes
of experiment. Perhaps the simple nature of its construction
and operation particularly adapts it to the use of those who
are unable to differentiate between 440 metres and 310 metres
transmission wavelength. If the offenders are members of a
radio society surely eontrol can be exercised—if not, the society
could use some of the cuergy popularly supposed to be given to
tracking down “ howlers’’ to compiling black lists of irrespon-
sible amateur transmitters. In auy case, an explanation appears
due from local socicties in the area under discussion.

I for one do not propose to allow these illegitimate trans-
missions lo jeopardise the facilities granted to some of us who
have, I hope, some claim to them (otherwise than as a *¢ miero-
phone ”’ expert) if a list of offending stations sent to the
authorities will prevent it. CHAS. M. DENNY (6DXN}).

Cheadle IInlme.

Sir, -1 have read with interest the correspondence in your
columns vegarding amateur transmitters and the public, and
would like to give you my views on the subject as regards
the Manchester district. In the first place let me say that I
have no prejudice whatever against the genuine licensed
amatenr transmitter, and think that he is sufficiently haudi-
capped for time already, without being deprived ot a further
two hours on Sundays. The ' gentlemen’ who are really to
be complained of in this district_are not the bona-fide licensed
transmitters, but a clique of unlicensed transmitters who scem
to think that they own the ether, and who know no more
ahout what thev are doing than the man in the moon.

From investigations which T have made recently 1 can
confidently say that more than half of the amatenr transmis.
sious in this distriet at the present time emanate from un-
licensed stations with false call-signs. Pevhaps it is this tvpe
of individual that some of your correspondents refer to.

I hope no licensed transmitters will take this letter as bemg
a slur on them. as I quite agree with Mr. Prosser (6YS) that
there are some of the best iransmitters in the country in the
Manchester district,

I think it is high time that the radio societies were d ing
something to put an end to all these unlicensed transmissions,
and if any of the amateurs councerned with the transmissions
vead this, I might warn them that any of their addresses which
fall into my hands will be reported to the G.P.O., as thev are
a positive nuisance, and it is this type of gentleman that earns
a bad name for the bona-fide transmitters.

T might say that.one of these ¢ pirates ’’ cannot even control
his own tongne, much less a transmitting station, as one Sunday
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The Editor’s Mail.—

evening, two or three weeks ago, he was heard swearmg over
the cther about someone who was heterodyning and so spoiling
his ““ experiments.” T hope that aiter reading this vou will
realise what things really are like in Manchester, and that some-
thing onght to be done to put an end to this sort of thing, for
the sake of the licensed {ransmitters, of whom there are quité
a number in the district, doing vory good work, and who should
be encouraged in every way and highly respected.

Chorltou-cum-Hardy, Manchester. A, NIXON.

Nir,—On opening my copy of Phe Wirelees World for April Tth
1 saw bhefore me a most enjoyable eriticism of mysclf by M,
Progser (6Y'S), of Eust Aberthaw, Cardiff.

T must say Manchester amatenrs have found a champion in
South Wales !

Will My, Prosser let ns know which Manchester anateurs he
has worked with on telephony hetween 300-390 meties, as Lhse
are the ones T was complaining about ?

When you arve listening to a foreign station 200 miles or 1ore
away, and an amatenr starts up a few miles away, the distant
station s Dlotted out and you con hear what he is talkinge
abaut, though it is naturally very distorted.  Of course, when
the amateur is more distant you camnot make out a word,

T can assure Mr. Prosser that T do uot “know all there ix
as regards radio,” but some day I hope to know as nmch as
he does, * Can T operate a valve transmitter? ™ No!/ bt |
do not think T could produce worse somnds than some trans-
mitters do. The remarks about a 001 variable condenser ve-
lated to short wave reception, not transmission. 17 I have
annoyed South Wales so much, T fear to think of what might
happen il T complained to the Munchester Radio Society.

T do not think anybody would want to Hmit amateur {rans-
mission if they would only work away from the foreign stations,
but it is very wmmoying, especially when listenine to Madrid at
midnight, to have #t heferadyned when the rest of the wave
band ix cmpiy.

Could not the amatewr Disten in for a bit and adjnst his
transmitier to a wavelensth that will not interfere?

Withington, Manchester, G. N, WRIGIHT.

IGNORED QSL CARDS.

Sir,—T note with interest the rveply to My, Meissner from
the pen of M. I P. Allen in your issue of April 14th, 1
wizh to corroborate Mr. Allen's statements on the attitude
of “G” and “Gi" stations towards the QS eard, for out
of 126 British stations worked and QSL'd by this station up
to April 2nd replies have heen received from 123,

Maoreover, his  assumption that report cards from My,
Meissner (DEO122) ave sent via “Journal des 87 is correct,
and a personal experience of the methods of this concern in
dealing with cards addressed to non-subscribers nay  afford
some consolation to a number of amateurs who have distributed
far mare ““wallpaper”” than they have received.

On the morning of April 14th a collection of 19 report cards
from Continental “ hams,” including one from DIEO122- My,
Meissner, please note!'—was rveceived by me from the T. and
R, Nection QRA Burean, to whom they had been forwirded
by the “ Journal des 8.  Eighteen of these cards concerned
transmissions  which  were made  from  this  station duringe
November and December, 1925

The reports were chicfly from French statious and had been
dated by the operators within a day or two of the date of
the transmission to whieh they referved : since which time they
have apparently reposed in the archives of the ““Journal.”
No responsibility fov the delay s attached to the T. and 12,
Bureau, as in a commmmnication dated  March 25th | was
informed Dy the hon, organiser of that department that he
had no farther cards for me at that time.

[ give this experience for two reasons, firstly, in the hope
that it will dispel the idea, prevalent amongst o number of
our British transmitters, that the average French “ ham ™ is
extremely relnctant to part with his QSIL cards ; secondly,
with the object of impressing upon forcign mmateurs the de.
sirability of sonding their reports for British stations either
direct to those stations, to a British journal, or to anyv British
amateur whose QRA they know.

I should like to associate my name with that of Mr. Allen
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in his offer to forward QS cards from any foreign amateur,
and to assure Mr. Meissuer that it is safe to asswine that 93
per cent. of his reports to British stations will be replied to
immediately they are received from the ** Journal des 8.”
Prestatyu, North Wales. GEO. A, MASSEY (C6YQ).

BRETWOOD “ AUTO AUDIO FREQUENCY AMPLIFIER.’

Samples of the Bretwood “ Anto Andio Frequeney Amplifier
were sent us for test, and we subsequently wrote to the manu-
facturers making certain observations on the instrument. The
following letter, which we are authorised to publish, was sent
us in reply.

Nir,—With 1eference to vour esteemed favour of the 15th
inst., addressed to our Mr, Le Breton, we beg to say that we
pre very mach surprised with the contents of same.

First of all. Tet ws puint out to you that our amplifier is not
2 choke, nor have we ever called ‘it a transformer.  You will
motice that we never use the word ““transformer ™ in owr litera-
ture, or on the instrament itself, but only the word *“ mnplifier.”

With veference to your tests made as to any veduction in
interference frum atmosphervies as compared with vesults ob-
tained from other forms of choke coupling, we must sav that
we are afiaid you could not have given same a fair test, and
in accordance with the nuimerous testimonials we have received
from all parts of the country.  Tn fact, if yvon are still not
convinced, we could possibly ot some future date arrange a
demonstration when atmeospheric condilions are very had, to
prove that our component is better than any tiansformer or
choke, in that it docs greatly reduce interference,

Revarding your third paragraph. we wish to point out that
we did not originally set out to design this instrument with a
view of eliminating atmospheries, but our ain was to find an
instrument which combined the advantages of the transformer
with those of the choke, but which was neither. ard in so
doing we discovered from numerons tests made in London and
in the country, that whenever other people suffered frem atmo-
spheries and similav disturbances, reception on our component
was comparatively free. and it is only because this has heen
proved in numerous other quarlers that we felt juslified in
claiming that it wasz possible to reduce atmospheries,

We repeat that this is all the more noticeable when more
than one or two stages are used, and we hope von will consider
us. under the circumstances. justified in making these claiws.
which we are prepared to back up by a week or fortnight’s
frial, as well as a three years’ guarantee.  Surely this could not
he a fairer proposition to the public. and we Lave ~til! to find
another firm who will go to the same length,

We are swiprised that you have thought it neeessary to break
open one of the samples submitted.  You conld have saved
vourself all that trouble if vou had sent yonr revresentative
to the works, where vou could have scen these amplifiers in the
course of assembly.  We could have then fully explained the
maiter by way of diagrams, which has been done to a number
of peonle who are well versed in wircless theory and practice,
and who all agree that the special construction of onr ampli-
fiers leads one to suppose that an automatie pressure tuning
action takes place in the condenser, which lies within the ficld
of the primary and secondary coils,

As was pointed out to us by Mr. Kemp, of Manchester. this
particular arrangement constitules really a filter cirvenit, and
makes it possible to eliminate anv frequencies except those {o
which the circuit is tuned, and that is why we save our ampli-
fier the name of the ¢ Auto Audio Freaueney.” Tn any case, to
call vur component a transformer would be a misnomer, as this
s not the right name for the ordinary low frequency trans-
former.  In veneral electrieal technology, transformer is under-
stood Lo he an avparatus which is capable, we sav, of eonvert-
ing direct into alternating, or the reverse, ov reully transform-
ing one current into that of a different character. In a low
frequency  transformer theve is no such transformation of
current, hut there is merely a step-up effect taking place, and
therefure you will see the reasons why that under no circum-
stances would we have called onr component a transformer,

If you, thercfore, would like personally at any time to go
into the matter. we should be glad to ses you, or yonr repre-
sentative, so that any misconception on vour vart may be cleared
away. BRETWOOD, LTD.

T.ondon, W.1, W. II. le Breton, Director,
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Improving the ‘* Safety Four.”

Some time ago I built the four-valee safety
receiver disecibed in your issue of
August 19k, 1925, and aw wrll
pleased with the resalts oitained, the
instrument fully ecawing up to th
claims — wmade — for it in o the
article in rospeet of absolute * fool-
proofness,” hut ] showd lile, if it is
al @l possible, ta arrange to inerease
the range and seleetivity of the instru-
ment in order to listen to more distant
stations awithout interference  frow
nearby stations,  As, however, the re-
eciver s intonded for the use of my
family «t such tiwes as I am away
from howe, it is cssontial that the
“foolpraof "' qpropcrtics of the e
coieer be mot Oapaired, and if it s
tmpossible to cjfect this without dras.
tically dltering the normal functioning
af the reecicer 1 will ohandon th
idea. ALLE.

This receiver was essentially designed
to give good loud-speaker results on the
high-powered station up to a distance of
about 150 miles, and from main hroadcast-
ing stations at approximately 50 wmiles,
and at the same time to be absolutely con-
stant in the scttings of its two dials for
any given wavelength, It was, moreover,
so designed that no juggling with plug-in
coils was necessary for tuning even up to
the Eiffel Tower wavelength, and it was
not possible to cause the set to oscillate.

In order to effect this, a direct-coupled

acrial cirenit was nsed in connection with

an H. 1%, stage, variometers willi special
switehing arvangements being incorpov-
ated and the use of reaction was eschewed.

Tn order to increase the sensitivity of the

arrangement, therefore, it would he neces-

sary to introduce reaction, which itself
would canse some improventent in selecti-
vity, whilst it would be desirable to use

a coupled aerial civcuit in order to hring

ahout a rveally high degree of selectivity.

Now in the first place the incorporation
of reaction would completely upset the
dial calibration and render the receiver no

Tonger foolproof, quite apart from the

ditliculty of adding the ordinary magnetic

reaction or cven the ordinary magnetic
aevial coupling to a receiver incorporating

variometer tuning. Fortunately, it is a

fairly simple matter to overcome all these

difficulties by the expedient of construct-
ing a simple additional unit consisting of

a 0,0005 mfd. variable condenser and a

switch, this nnit being quickly covpled up

to the set when it is desired to elnmnate
local interference and receive distant
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by a stamped addressed envelope for postal reply.

{ransmissions. By removing the unit, the
status of the receiver as a foolproof instru-
ment is at once restored. The necessary
canneetions, which are quite simple, are
shown in Fig. 1. Here 1s illustrated the
tuning avangements associated with the
first valve of the veceiver. It will he seen
that the additional unit is coupled be-
tween the aerial lead-in and the aerial
terminal of the receiver.

Now, it is equally possible to couple the
aerial capacitatively to the closed grid cir-
cuit of the first valve of any radio re-
ceiver as it is to couple it hy the more con-
ventional magnetic method, whilst selec-
tivity is equally as good. with the addi-
tional advantage of greater simplicity and
Hexibility, and if on the broadcast wave-
length the coupling condenser has a value
of 0.0001 mfd. excellent selectivity with-
out loss of signal strengtl will be attained.

Ou the Daventry wavclength this coup-
ling condensev requires to bhe somewhat
higher, this increase being very simply
provided for by using a 0.0005 mfd. vari-
able coupling condenser. Tt should he
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Fig. 1A ctficient method of increasing
range.

pointed out that this condenser should be
considered purely as a variable capacita-
tive coupling between the aerial and the
grid circuit of the first valve, and should
not be regarded as part of the tuning
system. This matter is, however, fully
gone into in the reply to G.P.K, in the
April Tth issue, to which you should refer.

When desiring lo receive a distant
station, therefore, the coupling condenser
should be set at a value where the rcceiver
is just off the oscillation point, and then
it will he found that sensitivity and selec-
tivity are hoth very good. When the re-
ceiver is in thig condition, of course, a
slight movement of the conpling condenser

will cause the receiver to oscillate if it is
desired to scarch round for the carrvier
wave of a distant station after the B.B.C,
stations have closed down. Since the
coupling condenser will always be at a
fairly low value, slight movements on it
will have no appreciable effect on the set-
ting of the aerial variometer. Of course
in the first place the reading of the uerial
variometer will be higher than when using
direct-coupled aerial owing to the removal
of the effect of the aerial capacity.

For a fuller explanation of this, you ave
again referred to the reply to G.P.K.
(April Tth issue). This method of tuned
plate reaction is very greatly used in
American  commercial receivers.  The
short-circuiting switch is for the purpose
of making a rapid change back to direct
coupling when desired.  When leaving
home for a period, however, you are
advised to remove this additional uunit
altogether,

coovt

Using a Milliameter as a Voltmeter.

[ understund that it i< possible fo wse
milliameter us o voltmeter, [ have «
moving coil milliameter yeading from
0 to 25 m.A., and should like ta adapt
it so that I could wuse it as a volt-
wmeter in conjunction with ay 120
volt 1.7, battery. Wil you please
infarne me haw to do this? PoLR.(.

Since you require to measuve the volt-
age of 'a 120 volt battery, a good maxi-
v voltage reading to aim at is 125
volts. This will mean that every division
on your dial veading 1 mA. will be used
to represent 5 volts. Now bhriefly, your
requirements are that vour milliameter
should read 1 mA when a pressure of 5
volts is applied across it, and thus 125
volts will cause the maximunm deflection
of 25 milliamperes. Now Ohm’s Law
tells ns that if an EM.F. of 5 volts
canses a cwrrent of 1 milliampere to
flow through a conductor, then the resist-
ance of that conductor is 5,000 ohms, and
similarly the vesistance will be 5,000
ohms if the voltage is raised to 125 volts,
and the current to 25 milliamperes.

The vesistance of the milliameter
windings as at present will naturally be
very considerably less than this, the
actual resistance of the windings of a
mediunt-priced instrument being about 400
ohms, and therefore we must add an
external series resistance. It is obvious
then, that if we find the actual resist-
ance of the milliameter windings, a very
simple sum in subtraction will give ns
the value of the resistance to be added.
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DARIMONT

HOME SERVICE

BATTERIES

(Paiented)

FOR
DULL EMITTER VALVES

WRITE NOW for List, with Valve Guide, to : |

DARIMONT ELECTRIC BATTERIES Ltd.

DARIMONT WORKS, ABBEY RD., PARK ROYAL, MATCHED TONE
HEADPHONES

LONDON, N.W.10. ’Phone Wembley 2807,

IF you're tond of sitting up in the wee
sma’ hours to stretch a hand across
the world, Matched Tone are extremely
' able confederates.  With radio you span
continentsand with Matched Tone it be-
comes casicr, “comfier’’ and inuch more
efficacious. Distant signals stand out
clearly ; Matched Tone grope in the
| cther with unfailing accuracy.  The
‘ specially matched receivers make them
& super-sensitive and tone perfect.  You
’ au logging a new call - sign cvery
, day with Matched Tone.
f

20/-
Table-Talker  Drandola  Audio Transfoiier

30/- 90/- 17/6

Here is a Valve giving yvou Finest Onality and Volume ‘
with Economy. It is of equally high grade as I,

Detector, L.F., or Power Amplifier.

The ldittle switeh places at your, command cach ot 3 {
Filunents separately, or any 2 in purallel for Power
Amplification.  Jia A Filament gives the Valve « New

Life.

ALL VALVES are Guaranteed.
. Brandes  Liouled, 296, Regent  Strect,
FOUY: IMPROVED 1YPE3

Obtainable a1 A. 4100 VOLTS, 0°35 AMPS. per VilLiwnt 08 .
Al London's D.E.A. 26 VOLTS, 016 AMPS. per Filanent - 15.- From a ny good Dealer
Largest  Slores. D.E2. 1'56t02 VOLTX, 0°35 AMPS. per Filamnent 15,+ ]
s D.E.06, 3 VOLTS, 0°06 AMIS. per Filiment - 16/6 |
If unable t6 obtain from your dealer, write direct ;:— |
NELSON ELECTRIC COMPANY LIMITED, AN,/
Merton Park, London, S.W.19,

‘Telegrams : Vilvenclso, Wimble. London. ‘Phune : Wimbledun 172, 3/563.8. . SERVICE AOVEariswa

Advertisements for ** The Wircless World ™" are oniy accepted from firms we belicee to be thovoughly reliable. A43
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To get pure EBONITE, ask for

Registered Trade Mark,

QUALITY
surface leakage. EBONITE

RODS, TUBES, SHEETS, PANELS,
Ask yowr dealer for * BECOL™

THE BRITISH EBONITE CO., Ltd., HANWELL, LONDON, W.

It proves its quality in
every test. Its polish

It is made from finest
rubber and sulphurand
is guaranteed free from
ask to see it.

MOULDINGS

WIRELESS VALVE
TRANSMITTERS

The Design and Operation
of Small Power Apparatus.

Obtainable from Booksellers Price 9/- net.

or dircet from the Publishers, By post, 9/9,

ILIFFE & SONS LTD., Dorset House,
Tudor Street, LONDON, E.C.4.

Wiréless COUPON |
- World for |
“HIDDEN ADVT.” COMPETITION

This coupon is available untit Monday 10 a.m., May 3, 1926

Clue
No..

1

Name of Advertiser. Page

e

[A®]

I enter the above solution
rules.

subject to the published |

Name
(Plecse write cleorln

Address

!

Aqy

will also please you— ‘

1s. 3d. post free
3

"EXPERIMENTAL
WIRELESS

APRIL ISSUE NOW ON SALE.

The WIRELESS ENGINEER

o

|

PP s

N YEW AT
ST s ssUE

EADERS who are interested
R in the more advanced

technical aspects of wireless
will find much to interest and in-
struct them in ¢ EXPERIMENTAL
WIRELESS,” a monthly maga-
zine of radio research and progress.
Its articles are contributed by men
who have made special studies in
wireless work and are acknow-
ledged leaders in the experimental
field.

ONE SHILLING MONTHLY

SUBSCRIPTION :  14S. per anitun
ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4

Ii telephony depends.

| ELECTRIC WAVES AND

| WIRELESS TELEPHONY
By Dr. J. A. Fleming, F.R.S.

A course of popular lectures delivered

I by the author at the Royal Institute

of Great Britain forms the basis of this
work. By mecans of simple analogics,
Dr Fleming paves the way to a
discussion of the elements of electro-
magnetism and an explanation of the
scientific laws upon which wireless

The whole book is written in a
singularly clear and fascinating manner,

| and all who are anxious to understand
' wireless cannot do better than read
, Dr  Fleming's able

work. It is an excellent
starting point for further
studies.

PRICE 7/6 NET

Post Iree 8-

A Guide to
WIRELESS
LITERATURE

This booklet, describing

all books published in

conjunction with *The

Wireless World,” includ-

ing some other volumes

by Dr. Fleming, will be
sent FREE on

Obtainable from all leading
Looksellers or divect from the

publishers : REQUEST.
ILIFFE & SONS LIMITED
Dorset House, Tudor St., London, E.C.4
W.W.r

Mention of ““ The Wireless World,” when writing 16 advertisers, will ensure prompt atiention.
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EBONITE

SHEETS
RODS &
TUBES.

Axarded Silver Mcdal for
Izbonite, Crystal Palace Electrical
Exhibition, 1892,

Exz  Shell

BRITKAM-EBONIT"E (Britannia Rubber &

amptulan Co.Ltd)

7, NEWGATE STREET, LONDON, E.C

Telephone: €y mml 2168 (2 lines),

PANELS CUT ANY
SIZE AND ANY
THICKNESS.

Matt
Surface.
LARGE STOCKS. IMMEDIATE
DELIVERY.

I?lrwﬂmn Rnln».-m, Londun.

Polished

or

FILAMENT RESISTANCES

On Bakelite Mouldings.

7 olims ~ - 23
15 ohms - - 2'6
30 ohms - - 2/6
ORTAINABLE FROM ALL DEALERS |
FINSTON MANUFACTURING €O, LTD., [
45, Horseferry Road, LONDON, $.w, ]
| \ Phone: Victoria 1044 |
Paryy 14,
* 1

| PERFECT Grid-Leak SERVICE

When you ask  your Wircless

Dealer for a

render

> 3/-

grid-leak he will
you perfect service if

you a

a Three Y

vou say vou want a reliable onc.,
He will at once hand
‘ Bretwood.”

LY Bretwond * Products carry

cars Guaranice.

W'ritc for Completz List.

Price of GRID-LEAK or ANODE RESISTANCE

(Price with Condentscr as illustrated &'
Postage oi etther 3d.

__Each, O/:'aumb[r from most Wircless Drmd.s

BR ETWOOD Ltd., 1218 London Mews, Maple St., London, W.1

The Varley Bi-Duplex Anode
Resistance.

The famous Bi-Duplex svatam of non-inductive wire
winding has placed the Varley Anode Resistance far
ahead of any other make {or silence in working,
purity of tone and absolnie constaney  under all
atmospheric conditions,

The Varley Mamiet Co’s 27 vears' cxpe ricnee in all
matters velative to intricate and aceurate wire winding
is A <ound guarantee of satisfaction,

Complte with Clips and lll\g 7/68
Without Clips and base 6 -

60,000, 80,000 and 100,000 ohms.
Write for Leaflt,

Constant always
THE VARLEY MAGNET Co., WOOLWICH,

S.E.18.

(Profrictors: Oliver Pell Control, [.1d)
Telephones : Weolwich 838, 83,

RELIAB:
AN ;‘mn MEN‘I’

0-§ Voltmeter

ONLY

3/6

Purrs Ad.

All Post Free A At Callers Prices

Izion Hand Drill

/A

v ¢

Reliubility

TAKES DRILLS
Mark up
51X

ONLY

70 51610 3/0
DRILLS . . U/~

SQUARE LAW
VAR, CONDENSER
With Knob and Dial

W00S 5'.  0vud 4/8
Vernier Blade ex.1/4

nhitier,
MeMichaels, Edison-
Bell, Llssen, Mnl-
lard (usual jnices),
New Mauslailge, 2
wfd. 38 1mnl.26

‘601 Panel type 6/8 | 20

BRITISH WIRES.
HSwg. dec.  dse,
18 .. 111 356
. %2
22 .. R, 8.
24 1

4

26
2
10
U

~1:5

28
a0

L R T
SA®D

3

-

N AR ISt
0

EBONI‘I’E PANELS

[ .

.“'nawcw
=
i

18
xGxE” 104

Any Hize Cut.
Su.in., 37 4d.; 4

COIL HOLDERS,
Reliabality Vers ¥

—
VARIABLE LEAKS
Filtron 0'7 meg. 3 -
Watmel 05 ,, 26
Lisgen Type . ...2 6
Bretwood ......3/

TRARSFORMERS,
L.F.

Radio Inat 25" 27
lgranic 21 - & 20

Eureka, No. 2 21 -
1+ Concert Grd, 25

«Baby Grand 15/~

Ferrant \ 1.4 178
AF3 25

H l (. (Empires 7 6
Formo Bhrouded10 -
McMichaelilLF. 10
44 ‘Dimic’Coll 10

H.T. BATTERIES
Wath Waniler Pluga
My, 1l ; Gy,
78;: v, 48;
15v,, 110; 44v,,
.. Battery, 4d, H
v,  Ever - ready,
126; 3tv, 74
Mivniens stocked.

7 22sAERIALWIRE
Fnam Bright 4atrd.
', 33, 23 11
1%,  Flection 1.8
Lc:\d-ln &1, yard.

RELIABILITY
WIRELESS
GUIDE, Ko. 2
Free on requeit.

denser
Saves space,

be connected

Two in One!

Ilere's a splendid little component,
the Watmel combined Grid Con-
and Fixed Grid Leak.

Built to allow the Grid Leak to

Speaker is
ring—that

tine and monev.

"
cither across the | ‘“ yolume.

‘t overload.”
resonant—that means
new magnetic system—that means

Macauray St

All fgranle, Llssen,
Burndept,  Edwsons
Bel, Atlus, & Hter-
ling gooda xupplicd

2 RADIO HOUSE.

Orders 5'6 value,
carriage paid,
Under 86, 2d. per

Hupeersrieco
Xot. 31 Grams: THOROUCH™ HUDDERSFIELD

1/- for packing.

' 7 “CAST" .“ ;9

| The diaphragm of the ** Hearthside "
die-cast
means no

into

The horn

s rattle '’
is non-
¢ tone.”” A

a solid
or

| For iroudlo-tree condenser efMciency
! always specity the famous rounl
Watmel fixed condenser.

condenser or direct to the fitaiment
of the detector valve.
Pricc 2/6 ecacl.

Send a posteard for full details of e |
varions Watmel products, !
|
|

The Watmel Wireless Co. Ltd.,
332a, Goswell Rd., London, E.C.1.

Rirpresentative for Lancashive & Choshire:

i Sizes up to "G02 - - 2,

g P , r J. B, Levea, 93, Hartley Strect, |
‘ Sizes "0025 to 006 - - - 26 Levershnime, Manchester. I
= - e —!

Advertisements for < The Wireless 1World

"oare ouly accepted Jrom pirmy e

You must hear this new Speaker—
to-day !

Send now for your FREE copy of our new catalos:ee.
General Radio Co Ltd., 235, Regent St., W.{

bohicve to be thoroughly v liable.



12 ADVERTISEMENTS.

THE WIRELESS WORLD

ApriL 28TH, 1626.

MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
columns ijs :

12 words or less, 1/~ and 1d. for every
additional word, e.g., 18 words 1/6; 24 words, 2/-

Name and address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, 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, §% ; 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 at the Branch Offices,
19, Hertford Street, Coventry; Guildhall Buildings,
N:v;g:tmn Street, Birminghem; 199, Deansgate, Man-
chester.

. Advertisements that arrive too Iate for a particalar
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary.
advertisements in this section must be strictly prepaid.

Postal Orders and Cheques sent in payment for adver-
tisements should be made —.—=5  payable to ILIFFE

For Sale.—Contd.

SCILLATING Zincite and Contact, 2s. 6d. ;

simple, original circuit, 1s.; excellent
results ; other parts stocked.—Ledsham’'s, 297,
King Strcet, Hammersmith. (1888)
$)-VALVE Loud-speaker Receiver with auto-

matic switching bHuilt with best compon-
nts, price, including royalties, £6 355 3-
valve set, £7 17s. 0d.; Leclanché high-ten-
sion batteries, require no charging; head-
shones, 125, (. pair. All patts stocked.  List
m application.  Trade supplicd.-—G. Small,
161, Greenway Road, Taunton, Somerset.

SVOLT Wet T Bateries, in

(1979
6 wood

case, no recharging, practically ever-
lasting, Leclanché principle; 19s. od., cash on
felivery, lists free.—Tennaat’s Wireless, Hyl-
‘on Road, Sunderland. (1983)

& SONS Ltd,, and crossed & C°~ — Treasury Notes,
being untr

ble if lost in transit, should not be sent as
remitfances. |

ATl Jetters relating 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.

For the convenience of advertisers, letters may be
addressed to numbers at ‘‘ The Wireless World " Office.
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, ¢/o * The Wireless World.” Onuly the
number will appear in the advertisement. Ali replies
should be addressed No. ooo, c/o * The Wireless World,”
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. advertisements are warned against sending
vemitlance through the post except in registered envelopes ;
in all such cases the use of the Deposit System s recommended,

and the envelope should be clearly marked ** Deposit
Departiment.”
met~ DEPOSIT SYSTEM,

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. If the money be deposited with *' The
Wireless World,” both parties are advised of its receipt.

‘The time allowed for decision is three days, during which
time, if the buyer decides not to retain the goods, they
must be returned to the sender. 1f a sale is effected we
remit the amount to the seller, but, if not, we return the
amount to the 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 fee is 2/6 ; over
£50, 5/~ All deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to Ilitfe & Sons
Limited.

THE SALE OF HOME-CONSTRUCTED UNLICENSED
APPARATUS.
A New Service to our Readers.

We have made an arrangement with the Patentees
whereby readers who wish to dispose of a home-constructed
receiver not licensed under the patents made use of, can
o so by means of the Deposit System referred to above.

‘The person desiring to sell, in sending us particulars for
Lis advertisement, will in every case make use of a Box
No., and should add to the price which be requires the
amount of rovalty ¢ rily paid by facturers, vis. l
in the case of Marconi Patents the amount should be
calculated at 12/6 per valve holder.

1f the purchaser is satistied with his purchase, the sum
realised will be forwarded to the seller, less the amount
due in respect of royaltics, which amount will be paid by
“The Wireless \World " to the owners of the patents|
concerned, and a certificate will be handed on to the
purchaser of the set.

FOR SALE.

OOD Horns for all speakers and gramo-
phone attachments.  There’s one for
Amplion Junior, ditto goosc-neck bases, Lis-
senola, cte. There's only one best; it's the
“ Aflwoodorn.—Manufacturer : 11, Maddison,
24, Ronald’s Road, Highbury, N.5. List free,

“]l- RN Llectric £8 Loud-speaker, used
few months ; what offers?—35, Belmont
Road, St. Andrews, Bristol. (2011)
EW Apporatus, guaranteed, g-valve set,
1Y complete ; 120v. Hart accumulator ; ov. Ro
Hart; Polar loud-speaker ; detail on request;

£30: cost £50.—220, Warwick Road, Greet, |

Birmingham. (2013)
HREFE  McMichael, tuned,  Intermediate
Supersonic Transformers and tuned filter ;
L2—Box 7707, WikkLiss Wortn Oftice.
(2014)
HREE .ooo23 Sterling S.I.. Condensers,
without dials, 1es, cach; Igranic 3-1
transformer, 1os. 3 Polar R.C.C. unit, 7s. 6d.;
Burndept  3-way coil-holder, 105, Amplion
Junior loud-speaker, 2,000 ohms, 33s. 1 2 Peto-
Seott H.F. low-loss transformers, 230-330,
155.; 2 MeMichael H.F. transformers, 300-
€00, 1,100-3,000, 75 6d.: all in new condition
and guarantecd perfect.—Box 7708, WIRELESS
WorLn Office. (2015)
URNDEPT Ethophone Grand 3-valve Re-
ceiver, cabinet by Broadwood, cost £120,
receive all British, Continental stations on
speaker, perfect condition, receiver, valves,
batterics, speaker, and special enclosed table ;

Lar: will  sell separately.—* Dalmeny,”’
Wouwdberry  Grove, North  Finchley, N.12.
‘Phone : Finchley 0084. (2010)

qli'l' 5 ILT. Trunsformers; 10s. ¢ .0.D.—
KLY Whitehead, 13, Kitchener Road, Tpswich.

(2017)-

ARGAIN.—Fuda, Latest model, long-short,

s-valve Neutrodyne receiver, us new, com-
plete with valves, gets almost anything with
perfect reproduction, heard any evening 3 £30,
ne offers.—Edwards, 111, Leeside Crescent.
Golders Green.  ’Phone : Speedwell 3305,

(2010)
1\_1(‘.\”(‘11:\15[, ILF. Detector and 2 L.I%
in 2 mabogany cabinets and C.AV,

aceumulator, trinl against deposit, guaranteed

perfeet; £z 1os.—Baker, 8, The Hythe,
Staines. (2020)
ISSEN  Regenerative  Reactance,  unused,

20s. ; also complete set of Vellows coils
(15), 308.-—20, Coloianade, Russell Square, Lon-
don, W.C.1. (2021)
NPERIMENTER'S Annual Clearance.—
4 Only best British components for sale, ex-
cellent condition.  Send stamped addressed en-
velope for list.—Box 7737, WireLess Worrn
Oftice. (2023)
OR Sale.—Marconi Straight Eight, abso-
lutely new.  Will take £3o0 cash, includ-
ing I1.T. batteries and valves.—\ult, Ashley,

(1914)
ng46

Church 11, Purley, Surrey. (2036)

For Sale.—Contd.

OMPLETE Burndept’ Recciving Station,
wavelength range 150 to 6,000 metres, in-
cluding Burndept Ultra IV. recciver, Mark 1V,
tuning panel, 8 Burndept coils, S.1 to 300, 2
pairs Sterling headphones, 2 accumulators (ov.
goamp.), [thovox loud-speaker, aerial com-
plete with switeh, 4 Marconi R, valves, 11..S.3
and 11..8.5 power valves, any reasonable price
accepted ; what offers ?—The Secretary, Read-
ing Rooms, Rawcliffe, Yorks. (2023)
E XCEPTIONAL  Offer t—Complete  set
M.H. Tuned Supersonic Units (130-2,000
metres), Autodvnes o, 1 and 2 reactors, etc.,
qos. ; Weston fAlush panel type amp. meter (1-

10), 4os.; ‘* Primax ' loud speaker, o3.—
BMM BSKE, Loadon, W.C.1. (2041)
N Absolut  Bargain !—Complete  Short-

wave Transmitter and Receiver and Acces-
sorics, cost £58, for sale. Would accept £33
or sell separately.  Also broadeasting appara-
tus. Al perfect condition and first-class work-
manship.—Box WIRELESS WoRLDL Olhce.

ETERODYNIL Wavemeter,

(2042)
} 114-220

metres, calibrated at N.DPUL., complete
with valve and original calibration chart, hear-
gain, £3 tos.; g-valve receiving set, 1.F.
det., 2 1..F., requires one I.1F. transformer,
mahogany cabinet, G.E.C. slow-motion aerial
condenser, £9; R.I. tuner, as new, 25s.1
Polar precision condenser, .0003, 8s. O0l.; 2
intervalve transformers, 10s. each.—6ALU,

11D

Eastcliffe, East Bank Road, Shefticld.  (2040)
2 800-\'0[,’1‘ Generator, Amplion
’ Radiolux  loud-speaker,  new,

large oak model; 2 THart 6o-volt accumulators,
new; i2in. spark coil; 3 ILLF. Igranic trans-
formers ; broadcast range, new; Atlas vario-
meter ; Silvertown transformer, etc. Best
offers. \lso choke control aircraft telephony
transmitter.—Aspden, 6, Southport  Road,
Chorley. (2039
IVE-VALVE (2 ILF.) Unit Set, Peto
Scott, given away at £4 135.; 1-valve
Flewelling, £1 15s5.; Wates' 2-valve ampli-
fier, £3. Numerous components. Stamp list.
—Clark, 47, Daisy Bank Road, Manchester.
(2038)
T.EARANCE  Bargains.—rt20-ohm  head-
phones, 4s. td. pair ; microphones, 1. 6d. ;
small rransformers, 2s. 6d.; Jack plug, oft.
cord, 2s.; 4-pin plug, sft. cord, 1s. od.; fan
motors, any voltage, 10s.; Marconi variable
condensers, gs. 6d.; Morse transmitting sets,
ex R.AE., 7s. od.; hand telephones, 3s.;
L hop. eleetric motors, with blowers, oo volts
D.C., zo0s.; car phones, L.R., 15, 6.5 G.I.O.
hand phones, 2s.; + mfd, mica condensers.
11.T., 3¢ 2 hop. motor, 100 volts D.C., £6;
ditto, 3 h.p., qos.; .025 Mansbridge conden-

sers, Od. cach; 1,000-ohm chokes, 1s. 6d.
modulation transformers, gs.; large horse
shoe magnets, 15. each. Post extra eact

item.—Galpin, 16, Loampit TIill, Lewisham
f.ondon, S.E.13. (2037
ONG-RANGI Marconiphone, V.2 receive
for sale. Latest long-range model wit
rotary tuning. Al B.B.C. and Continenta
wavelengths, including Daventry and Radi
Paris, perfect condition, £7 or near offer.—
Peter, 19, Meadow Way, Wembley. (2031
RANSMIT wireless from one room t
another vin vour bell wires. No extr
wiring necessary. New system. Condenser
plaque, etc., and full instructions, 6s.—Bo
7748, WirELESS WoRLD Oftice, (203

Mention of ** The Wireless World,”” when writing to advertisers, will ensure prompt attention.
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WO unused Brown's amplifiers, 42 each;
once double Brown's relay, £§; unused
V24 and QX valves, 135, 6d. each; .ooa23
Sterling squarc-law condensers, 10s. cach,—
Bushcll, 50, Shaftesbury  Road,  Hammer-
smith, W.o. (2032)
IGH-TENSION Accumulators.—l.ess than
half cost of dry batterics. Simple build-

ing and charging instructions, plus onc fully-| .

assembled sample cell, 2s.--Box 5747, WiRe-
LESs WorLp Oflice. (2029)
M:\RK HI. Tuncr, 300-3.000 mectres, con-

tains  two  .oo13 variable condensers,
tapped Litzendraht coils, crystals, cte., per-
fect condition, §3.; also G.I.O. polarised re-
lay, rewound, 2,000 ohms, 235, Can be scen
~evening after so—Tlolman, 41, York Street,
Baker Street, W, (2034)

EXCHANGE.
S'I‘HRI.I.\'(; Mellovox, exchange for Volt-
mecter or anything useful--C. E. Moore,
St. Neots, Hunts. (2033

FINANCIAL PARTNERSHIPS.
ARTNERSHIP.-—Radio Engincer in Paris
sceles active partner with some capital to
extend business.—Write: Radio BV, 41, Rue
de Lidge, Paris, 8¢, (2027)

MISCELLANEOUS.

WIRELESS Doactor.—If your sct is giv-

X ing trouble or you want advice a com-
petent expert will call (anywherr in Greater
London) and put you right. No result, no
charge.—Alexander  Black, 2a, \Woodville
Grove, N.16. Clissold 3687. (2002)]
HARGE Your Own Accumulator.—Send 3d.
stamp to-day for lists of our small gas
and petrol engines and dynamos, and complete
charging scts, from 20 to' 160 watts.—Tom
Senior, Cleckheaton, Yorks. (0013)

PATENT AGENTS.

W BRYSON, B.Sc., Chartercd DPatent
¢ Agent, 20, Southampton  Buildings,
W.C.2. 'Phone: Holborn 672. (1207)
ATENTS and Trade Marks Obtained.—
1. T. P. Gee, Patent Agent, Member
R.S.G.B., AM.1.R.E., 51-52, Chancery Lane,

l.ondon, W.C.2. ’Phonc: Holborn 1525.
{ooo1)

REPAIRS.

RANSFORMERS rewound to guaranteed
eflicicncy for 12 months, 4s., or exchanged
for another, any ratio, §s.; iron corc wire-

wound chokes for L., amplifiers, 6s.—115,
Links Road, Tooling. (o0o11)

TUITION.

ORSE ILearnt Easily in One Hour, anyone,
any age, anywhere, with * Simplete ™

apparatus.  Cannot fail.  Post free 2s. 6d.—

Simplete Co., 44, Bedford Row, W.C.1.

(2028)

WANTED.
ANTED.—Special Five or Anglo-American
Six Sct.—A. Davey, Moorland Road, St.
Austell, Cornwall, (1996)
GENTS.— Laker " Steel Masts; liberal
LA commission ; exclusive territory.—laker,
Fagincers, Beckenham, Kent. (2024)
OODS ideas and patents required by re-
sponsible  London  Wireless  Accessory
Manufacturer who will purchase outright or
manufacture utder licence. Now preparing

-

for coming scuason.—Box 7736, WikkLess
Worep Oflice. (2018)
ANTED.—High-tension  Dynamo  for

Bul-
(2035)

To-watt transmitter.—ILlcewellyn,
doclt Road, Letchworth.

Advertisements for ** The Wireless

Wanted.—Contl.
ANTED.—Magnavox ILoud-speaker, any
condition, horn not necessary.—Radio
Idectrie, 57, Holdenhurst Road, Bournemouth.

(2020) |

BUSINESSES & PROPERTY FOR
SALE, TO BE LET, OR WANTED.
OR Sale.-—Little goldmine ; thriving town ;
Essex ; smart shop, workroom over ; smart
man could make o weekly.—Underwood,
57, Panton Strect, Cambridge. (2022)

SITUATION VACANT.
qUD.\N Government,.—Vacancies exist for
k) Telegraph and Wireless Inspectors in the
Engincering Branch of the Posts and Tele-
graphs Department, Sudan Government ; pay
LE.z00 to £.324 on 2 years® probation, after
which permancent service may be offered ; age
23 vears upward ; single men preferred.—Full
particulars on application in writing to Con-
troller, Sudim  Government Jondon Office,
Wellington House, Buckingham Gate, S.\W.1,
marking envelope ** Telegraph Inspector ™ or
“ Wircless Inspector.”’

(2012)
AUCTION SALES.

Owner Giving Up Business. Without Reserve,
To  Erecrrical,  WIRELESS  GooDs,  AND
MacHINERY DEALERS.
3+ 5 AND 7 SOUTHVILLE, WANDSWORTIL
ROAD, S.W.

(Short tram ride from Vauxhall Station.)

I{ EXNRY J. Sll.\\\"

Is Instructed to Sell by Auction,
premises, on
TUESDAY, MAY 47vu, AT 12.30 PROMDPT,
The \Whole of the Stock, Plant, Machinery,
and Fixtures, including a New Drummond gin.
Centre S.S. & S.C. Lathe, Capstan Lathe,
Saw Bench, Power Drilling Machine, 3 h.p.
220-volt D.C. Motor, Avery 1o-cwt. Platform
Scales, ‘T'ools, Belting, cte.
\Wircless Material includes 500 pairs Head-
phones, Crystal, -, 2-, 3-, iand g-valve Scts,
400 Coil-holders, 1,000 Cabinets, 1,000 Aecrial
Winders, Loud-speakers, 300 Coils Single
Flex, Aerial Wire, Ebonite Sheet Sound-hoxes,
Tuncrs, Galvanometers, ectc.
Eleetrical Material includes Cable, Distribu-
tion Boards, Accumulators, 200 Car Accumula-
tor Cases, Jars, all kinds of Accessories and
Fittings.
1,000 Lenses, 10,000 Rubber Grips, Counters,
Counter Cases, Office Furniture, ecte.
On View Day Previous and Morning of Sale,
Catalogues from Tir Avcrionker, 85, New-
iINgrox Cavseway, S. 1.1, "Phone : HTop 3802,

CAN TAKEIT
FROM MEY

That our Summer
Catalogue  contains
the finest Radio Bar-
gains ever offered.
600 1llustrations of a
wonderful selection of
unique apparatus.

on the

YO

Send 4d. stamps.
ELECTRADIX
RADIOS,

£18,Uprer Thames St.,
Loadon, E.C.4,

Auction Sales.—Contd.

To Wireiess axp Ernecrricart Goens Exror-
1EiRs,  Manveactrrers, Faciors, Reraniks,
ETC. Wirnovr REsERvVE,

13, THGH TTOLBORN, LONDON, W.C.1.

HIL\'R\' J. SIL\\\'

Is Tnsirueted to Sell by Auction on THURS-
DAY, MAY 61, AND FOLLOWING DAY,
AT 130 EACHE DAY

Various Stocks, including Polar Blok Crystal
and 1- to 8-valve Sets, 1,500 Polar Precision
Condensers, immense quantities of B, Coil-
holders, Holderstats, Rheostivs, Anode Resist-
ance-hobders, Peanut Valve-holders and Lissen-
stat, ditto :aind Rheoswat, Gambrell, Shrouded,
and ITntervalve Transformers, Terminal Panels,
Variomerers, Valve-holders, Labels, Terminal
Boards, 23,500 O.B.\. Knobs, Multiple Ter-
minals, Crystal  Detectors,  Loud-speakers,
Mullard  Condensers, Dubilier Resistinces,
Igranic Transformers and Variometers, Jacks,
Polar Coils, Switches, 22,000 Fuses, Fuse-
holders, e,

C.\.C. Valve and Crystal Sers, Marconi Sets,

Buzzers, IHeadphones, Ormond  Condensers,

cte

200 Magnavox Loud-spealkers, 300 Crystal and

1-valve Amplifiers, 2,000 sM.IF. Fixed Con-
densers, go New  6-volt go-amp. Accumu-
lators, Micophone 1-valve Sets, Ehonite
Panels, Formers Vualve Legs, Dubilier Grid-
leaks, Knife Switches, General Radio Co.'s
1-, 2-, 3-, and g-valve Sets, Amplifiers, cte.
Polar Blok Sets in Adams, Chippendale, and
Jacohean Cabinets, 1,000 Reels Tinned Copper
Wire, Coils and Drums of D.C.C. Wire, 2,000
Coils Tinned Copper -Acrial, 240 Coils Maroon
FFlex, 150 Coils Rubber-covered Ilex, 150 Coils

Acrial Wire, 50 Coils 1/20 Twin-twisted V.I.R.
Wire, 250 Fuller’s Sparta Crystal QOutfits with

Phones, complete, 400 .10-12-amp. Ironclad
Switches, Fuses, ctc (Pinnacle), 214 dozen 5-
amp. Switches (also by the Pinnacle Co.), Dis-
tribution Boards, Bell Pushes, 700 New Fuller
Plate Type Accumulators (2, 4, and 6 volts
up to 200 amps.), and farge quantities of Elec-
trical Goods and Material.

On View Day Previous and Mornings of Sale,

Catalogues upon Application to Tne Avctios-
NEER,

Newincroy Cavseway, S.E.i.

'Thone : Hop 3862.

83,

H.T. Accumulators 3'7/6

60 Volts.

3 Actual Amp.-hour

.

557-
Go-volt, 3-amp.-hour, vil submerged.
lifetime.

Will last a
Write for descriptive Folder.
MONEY RETURNED IF NOT SATISFIED, 0liainable onlyfrom
ACCUMULATORS ELITE, 31, Waterhouse St., Halitax.

arrs (4

World "' are only accepted from firms we believe to be thoroughly veliable.

Trade Bupplied, Telephone: 1304,

A47
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Accumulators Elite .. o1 Puhilier Condenser Co. (1925, Lid, Metro- Vlck Supplies, Ltd.
AJS. & Coo (1D, LLL . Finston Manf. Co., Ltd, . . . .. n \tiller, J. W, . 14
Audion Radio Co. .. . A P Iunpnhnk H. D., & Co . \Iullmd W nelus Serviee Co., 1td, The ... 7
Autoveyors, Ltd, . Cover il Garnett, W lnulov n\. (o, 1id. Nelson Electric Co., Ltd. . - 9
Bowyer-Lowe Co., Ltd, . General Radio Co., Lid. . . .o n Ormond Engineering Co., Ltd. . o 3
Lrandes, Ltd. . ] Gaswell )nwmconnor Cu., Ltd, Paragon Rubber Manf, Co., Ttd, . .
Bretwood, Ltd . . 11 Grafton IIN Co. ... . o 14 Pugh Bros. . 14
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British ..M. FEricsson Manf, Cn 1ad., . M Hildiek o« ILildi k . B Shaw, ]T. J. . o 13
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Cahill & Co.. Ltd, . Taranie Electric Co., Ltad, ... 5  Taylor, J. H,, & Co.
Caxton Waod lurnm\ Co. Cover ii. Jones & Stowart a Telegraph ('ondon:or Co.. 1itd. ... . . f
Charlesworth, W, ) Ligsen, Ttd. Telephone Manf. Co., Ttd. . Cover ii.
(‘Wloride Eleetrical Stmngg Co.. Ltd. .. London Ilee. Wire Co & Smiths, Ltd. Cover iv. Yarley Magnet Co., Ltd. .o 11
Crompton & Co., Ltd. Cover iv. Lustrolux, TLtd. 14 Watmel Wireless Co., Ltd., The . .1
Darimont Electric Rutterice, Lt ! ]\l\oom])honc Co., Ltd, The .. o0 1 Wilking & Wright, Ltd, ...
Pixon, Leslie & Co, . C 43 MeMichael, L., Ttd. . 5w o Withers, J. 8., & Spooner

Our Valves are udmitted to be the best
British made valves on the market. 3 Voit
06 LI or H.F. only 10/6 2 Volt ‘34 only
10/6. Power Valves trom 12/6. Write at once for
our FREE ROOK and get fult_particulars, If
your dealer is "tied” we supply
direct. RADIONS I,TD, Radion
Works, BOLLINGTON,
Macclesfie'd

Enrland

WIRELESS MASTS.

GALVANIZED TUBULAR TELESGOPIC.

Complc(e with base plate, ground pegs, stay
wires, straining screws, pulley and cleat.

35ft, High £32 6 soft High £6 15 0
HILDICK & HILDICK, Pleck Road, Walsall.

S SEETEE NP ENES NG E NN NSNS INGEENEENANN SRS NGNS,

TIME
&

WEATHER
BY WIRELESS

By W. G. . Mitchell,
B.Sc., F.R.A.S,, F.R.Mct.S.

to explain how time signals are

sent and how they may be
received with the utmost accuracy.
Accuracy is, in fact, the key-note of
the time-signal section. The latter
part, which is devoted to the weather,
will enable the amateur to distinguish
the different weather telegrams, and
{for this he must acquire a knowledge
of slow Morse, (Our book, Perry Morse System,
7d. post free, is ideal for this purpose.) Simple
diagrams and illustrations show clearly how the .

THE first half of the book sets out

apparatus works and how you can fit up similar
mechanism for home use. Crown 8vo. 125 pages.

06 diagrams and illustrations.
Price 3/6 net, By post, 3/9.

Obtainadle from the Publishers of ** The Wirrless World "
1LIFFE & SONS LTD.

Dorset Housz, Tudor Street, Lonaon, EC.y

w.aw.16
(s aeENEENNANANEINNSEASRRUEENEISSsdatONSEEaRaENS o

A48 Mention of *“ The Wireless

EARTH FAULTS ENJEw

Entircly new method of Esrth.svstem efficiency. 20%,
10 200, increase guaranteed, Vastly superior to all
metal sulphates. Idesl for all outdoor Earths,
2/6 camplete, pust 6d. Cash on delivery ii desired.
Particulars free.
J. W. Miller, 68, Farringdon Street, E.C.4.
'Phone: Cent. 1950,
Approved by Radio Association.

LOEWE AUDION D.E. VALVES
FOR BENT RESULTS
AT LOWER COST!
Will give better results th many at
pearly double the price : specially suitable
for Snper-het. 8ets,
LLATS 15 amip, 2 valt, 10, 6}" wour dealer

L.A.74°06 amp, 3 volt, 11;6 lenunot  rup-
L.A.16]1, Power valve, ply send p.o.

03 amnp, 4 volt, 21° direct to
AUDION RADIO CO.,
52, Dorset Street, LONDON, W 1.

H.T. Accumulators. 10 voLT &- o«

T

WIRELESS VALVES.

THE ECONOMICAL COMBINATION
2v. ‘06 H.F.& L.F. 9/- 2v. "34P.V. 1Y+
Gbtainabdle from Lewis's Lid., Lmrpoolmul

Manchester, and
LUSTROLUX LTD
West Bollingtor, Near Macelessielt,

reproduction
—volume
—clarity

You get. 2!} thes:
in Lricason Suner
Tone Loul
speakers.

Made by a firm
with a geneia-
tion's expuri

in telephone ro-
aearch. Nodistors
tion. Narattle—
Just. crystal-clear
reproduction.

Put one to follow
your pet power
valve and you'll
be amazed.

18* high on wood
hbase.  Very mel-
low anl pure,
2400 obwns, 63,-.
Junior Fuper
‘Tone  for small
rooms, 32/6.

Wrils for Tists

The BRITISH
L.M. FRICSSON
Mtg. Co., Ltd,
87173, Klnn\vay,
w.C.2

London, SUPER TONE

TROLITE PANELS

Mahogany Grain . 3/6tb

Black Engraved wavy 3/9 1b.

Black plain polished 3/« 1b.

Machine cut

to vour own Teetes to

measurements, 5000 Voits.
Free Samples on Lequert,

PUGH’S WIRELESS, 95-101, 3&{3{
Holioway Road, London, N.7. accmm =

World,”

LOUDSPEAKER .

20 12/- Ol
2, 000’ Milliamp. Hr.

Moulded Maono Plock
Units o thick gluss.
No Intereell Leaks.
FREE. 100 VOLTS S8ENT FULLY
CHARSED WITH 1P

ACID
REQUIRED.
See [Nustrated Catalogue.

GRAFTON ELECTRIC Co., 54, Grafion Street, W.1.

The

Home
Constructor’s

Wireless Guide

by W. Jd4 MIES
HIS book forms a most convenient little
T encyclopzdia of wireless technology : the
kind of volume to refer to when in diffi-

ul ties. It solves them for you.

A few of the main fealures:

Outdoor, Indoor and Frame Aerials ; Earths,
Variometers lor Broadcast Wavelengths'
Basket Coils, Plug-in Coils, etc. ; Coupled
Circuits ; Common Faults. in Tuners ; Re-
action and Self-Oscillation ; Special Chapter
on Sensitive Single-Valve Recelvers Double
Magnification : Points on Dry Cells and
Accumulators, etc., etc.

PRICE 3/6 NETT.
| By post, 3/10.
Oblainoble from Booksell:ra or dircct /rom the
Dublishers of ' The ll’m:ltss World,"”
ILIFFE & SONS LTD,
| Dorset House, Tudor Street, London, E.C4.

wW.W.10

Your First Steps

in Wireless
By HUGH S. POCOCK

Editor of * The Wireless World"
A most helpful little book for those who are
Deginning to study wireless, 1t explains
technical difficuities by simple analogics.
Price 9d By Post 11d
From ILIFFE & SONS LIMITED
Dorset House, Tudor Street, London, E.C.g
and leading booksellers. WAV, 14

when writing to advertisers, will ensure prompt attention.
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The EZI-WIRING Series

will be appreciated by all amateurs who are
anxious to make trouble-free sets this winter.
Each volume gives complete working instruc-
tions, detailed measurements and explanations
of the components necessary for building highly
efficient sets at moderate cost. A four-colour

A ]
“The Jov of the Genuine
Experimenter’’—

is to be found in design-
ing and building a set

PRICE 3/6 NET to his own particular

per volume. requirements. wiring diagram enables you to build the set
uz :’(«;st . without any possibility of incorrect wiring.
AP ‘The Radio Experi- w.w.6 B N
s y _— = 0. 1.
O e Bwp EZIFWIRING Ser- Nal 8|~ A Threo-valve
I — == Philip R. Cour y G o e Portable Receiver
p RX. LOoursey, ¥ By Hugh S. Pocock

B.Sc., furnishes all the
information necessary.
They explain the p1'n-
ciples of wireless te

graphy and constitute
reliable guide to workin
practice. Get your copy
to-day! Second edition,
revised and brought
right up to date, now
on sale.

No. 2
A Three-Valve
Receiver
By F. H. Haynes.

THE RADIO
EXPERIMENTERS

I A Two-Vr:l‘:ea.& Crystal
Reflex Receiver
l By W. James.
No. 4.
A Four-Valve
i Combination Set

THE RADIO
EXPERIMENTERS

Zi= (Y

Obtainable from the Publishers
of *“ The Wireless World."

Containing
COMPLETE INSTRUCTIONS
& WORKING DRAWINGS.

o BYNNTSTETG Part One deals with the
H/:jj”[').BOOK Fomeral _principles. underlying By HUGH S. POCOCK By W. James.
the design of radio receiving . A THREE VALVE. PRICE 2/- NET
[wuces | equipment. A B each volume.
o ive Part Two is devoted todata f PORT LE Obtainablcuy PO;:':I‘:‘?::“ hers
B wIALUS e i v 3
S =T and actual quantitative design. i RECEIVER of “The Wircless World,"

ILIFFE & SONS LTD.,
Dorset House, Tudor Street,
LONDON, E.Cu.

A
F

1
THE WIRELESS PRLS, LD
12 8 1), MENRIETTA STREET, WC.3 ‘

IHE L S

W.W.5

ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.¢ S0l Wiring Diag
4-Colour rin lagram

A Service that gives Security!

a sale is effected we remit the amount to
the seller: but, if not, we return it to the
depositor.

Full particulars may be found on the
Miscellaneous advertisement page at the
end of the book.

Use this service for your wireless
requirements and avoid all risk! Sell
the apparatus you no longer require!

ANY readers naturally hesitate to

send money to unknown persons.
We have ther:fore adopted a Deposit
System which gives complete security
both to buyer and seller.
If the money be deposited with *The
Wireless World ”* both parties are advised
of its receipt. The time allowed for
decision is three days, after which time, if
the buyer decides not to retain the goads, Write out your advertisement to-day
they must be returned to the sender. If | and send to—

PREPAID ADVT. DEPT , “THE WIRELESS WORLD,” DORSET HOUSE, TUDOR ST., LONDON, E.C.4.

Advertiser's name and address must be counted. If a box number is roquired 6d. cxtra must be sent for postage on replies. w.ow.39

Advertisements for * The Wireless World ' are only accepted from firms we belicve to be thoroughly reliable.
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EVERY D.C. TEST CAN BE MADE WITH

THE

“ALLTEST”

1)

. qr—ﬁtg' 4a7B

Registered Design. { Full Size. Accurate within 19

SCALE: 2§ LONG. WEIGHT 12 OZ8.

CAN BE USED AS A: -

MILLI-AMMETER,
MILLI-VOLTMETER,
AMMETER,
VOLTMETER,

CELL TESTER.

RANGE OF READINGS:

0:00026 TO 30 AMPS.
0:001 TO 600 VOLTS.

PRICES: Ampere Attachments 5/~ Each.
IND&::;OR Volit Attachments. . .. 9/6 Each.

0/75 M/V & 0/15 M/A (Subject)

Write for Descriptive Booklet.

CROMPTON & Co., Ltd.,
CHELMSFORD, enc.

| T

AZITE

BRITISH MADE Jide)s)

COLOURED CONNECTING WIRE?Y»

Red, Yellow, Green,
White, Blue and Black

10 foot
COILS

2 foot
LENGTHS

| Be sure to Four assorted
see the colours in
- LEW seal anenvelope

’ re ] /2 coi po 1 /a in
Obtainable from all dealers

Write for interesting descriptive leaflet
THE LONDON ELECTRIC WIRE C0. AND SMITHS LTD.

(Makers of Electric Wire Jor over 40 year. L)
[ Playhouse Yard, Golden Lane4, l}ro;ndon, E.C.1

guaranlees quality.
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