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If you have A.C. mains

in your house, you have the cheapest and most reliable supply
of current for your set, and

&
METAL RECTIFIERS

enable you to adapt this supply

in the simplest and most efficient

way.

Here are three of
the popular units—
for high tension,
low tension, and
grid bias—and there
are, of course,
several other types,
suitable for all radio
purposes.

All the leading radio
manufacturers are now
incorporating the
Westinghouse Metal
Rectifier in their elim-
inators and chargers.
You can do the same.

The Wes:tinghouse Brake & Saxby Signal Co., Ltd., °
82, York Road, King’s Cross, London, N.1.

Mention of " The Wircless World,"" when writing 1o aduvertisers, :ill ensure prompt atlention,
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Head and shoulders above all others
stands the Mullard P.M. series of
radio valves. They are beyond
comparison—gloriously isolated in
a class of their own.

As a lrade friend tells us, this is the
way he puts it to his customers:—

s« Here’s the best Mullard
valve for the job—if you
know of a better best
buy it.”

Because the best Mullard valve is
always the best possible valve, his
advice has doubled both his business
and the number of his friends.

Bear it in mind when you’re next
buying radio valves.

Mullard

THE -MASTER -VALVE

~

\ P R S “ . - R a

g~



2 ADVERTISEMENTS.

THE WIRELESS WORLD

JuLy 3rp, 1920

In the early days of Broad- ¢
casting, the coils for most of &
the well-known Low Fre-
quency Transformers were
wound by VARLEY. At that
time we were one of the very
few firms who could claim
to have any experience in
the design and preduction
of Transformer Coils, and
other manufacturers were
not slow to take advantage
of our experience and to
profit by the resources we
were able to place at their
disposal.

" The deslgn oi L.F. Transformers
has been in no way neglected by
us in the intervening years, The
fruits of the rescarch and the
experience gained duriag those
vears have been concentrated in
the design and production of the
most up-to-date Low Frequency
Transformers —two of which
are even now on the eve of being
released to the public.

Full particnlars will be pub-
lished later.

~

One of the most interesting of our new Products will
be a Constant Inductance L.F. Choke. 30 Henries

over the whole range (0-100 m'a).

Advt. of OLIVER PELL CONTROL, LTD.,

KINGSWAY HOUSE, 103, KINGSWAY, LONDON, W.C.z2.

Telephone : Holborn 5303,

HYDRA

stands up to
high pressure

Hydra Condensers are made to
stand up to high voltages and
heavy rates of discharge. You

can buy Hydra Condensers
suitable for every radio purpose,
and you can always be certain
that they will live up to their
reputation as ‘ the condenser

NEW that never breaks down under
REDUCED normal conditions.”
PRICES

Never risk d'sister—

SAFETY FIRST AND HYDRA ALWAYS.
Prices : Tosted at 300 AC. Work Volls 240
AC 1w 26,2mf34, s mf6-.
Tested at rooo V.D.C. Work Volts 300 A.C,
org50DC 1mf36,2mi4'9, tmf88

No not accept a silver grey condenser witho it
tte HYDRA label. Others are imitations
and we are not responsible in case of
Lreakdown,

LOUIS HOLZMAN

37 Newman St., LONDON, W1
Telephone: Museurn 2641.

THE MEETING PLACE
OF ALL THE
EXPERTS OF
THE WORLD

is the

GREAT GERMAN

WIRELESS
EXHIBITION
30th Aug.--8th Sept, 1929

Extended space—
enlarged contents.

' l
N

Information and printed matter to be obtained from

the ¢ Aussteilungs-, M"sse- und Fremdenverkehrsamt

der Stadt Berlin,”” Konigin-Elisabeth-Strasse 22,
Berlm-Cﬁarlottenburg, Germany.

Mention of ** The Wireless World," when writing to adverlisers, will cnsure prompt allention. A2
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The Met-Vick
Model “B”
A.C. type
El:minator.
H.T..G.B. & L.T.
£8:0:0

o
HT & G.B.MODEL
AC. TYPE 40-100 %
QE\RIODS ™

el

N —

MODEL B HT.&GB. ACTYPE
40-100 PERIQDS

LT MODEL
A.C. TYPE
40-100 PERIODS'

SPECIAL 25 CYCLE LT |
AC. TYPE FOR '
A.C.VALVES

OOEL D.C.TYPE LT MODEL DC.TYPE
100250 VOLTS

AR Advertisements lor * The Wireless World " are only accepted [rom firms we believe to be thoroughly reliable,
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Mannfactured by the TELSEN ELECTRIC CO. LTD.

=

s

RADIO-

GRAND
114,
ACE

Entirely British
meet the modern
demand for
super efficiency
and splendid vailue.

As standardized by all
Leading Set Manufacturers.

Head Offices: Aston Road. PIRMINGHAM, Addeeaft Lid,

_—

THe “WHITE SPOT"’ cone

CHASSIS IS SPECIALLY DESIGNED TO
GET THE BEST POSSIBLE RESULTS

FROM A “BilUE SPOT?’” uniIT.

BRITISH MADE.

Now made in two models:—
POPULAR, with special fabric Suspended Cone ...o.vveveueninn.ns 16/~
Fabric Suspended Coues, to fit any “ WHITE SPOT"” Frame, 3)6 each,
Fitted to cxisting frames in a few minutes ty anyone, with a small
serewdriver,
SUPFR, with rich gold fabric suspension ..... ............ 18/6 cach.
STANDS to fit either of above ... ... e 26

From any Retailer o Wholesaler, m diveet froin

WOLVERHAMPTON DIECASTING CO,,

QGreat Hampton Street, WOLVERHANMPTON

|

Reduced Price f?

Of CA
RBROT EAsrn,
\‘h PATENT TWIN %
FLE X

which reduces self-capacity
losses to a minimum and
is the best flex for loud
speaker extensions, etc.,
is now reduced in
price from 4d. to

3°
yard.
Ask your dealer for a 12 yd.

sample coil with fixing pins.
New price - - - - 3/

per

Viepletured hy
HART BROS. ELECTRICAL MANUFACTURING Co., Lid.,
QUEENSWAY, PONDERS END, MIDDLESEX,

Dealcrs, pleasz send for showeards and litcraturs,

Mention of ** The Wireless 1World,” when writing to advertisers, wiil ensure prompit atltention. A4




ADVERTISEMENIS. §

FOR RADIO

Save money and improve your reception by using a PHILIPS
High Tension Supply Unit. Made by the mancfacturers of
the famous Philips Receiving Sets and Toud-speakers.
No battery renewal problems, but a constant and powerful
current direct from the mains sufficient for any type of receiver.
Built to last!
Ask your dealer for turther particulars.

TYPE 3002 FOR A.C. MAINS.
6 diffcrent positive anode voltages.  Price complete £7 0 0.

TYPE 3003 FOR A.C. MAINS.
For H.T. and Grid Bias Supply. Similar in design to Type 3002 with the addition
of 3 diffrrent variable tappings, giving voltages between o and 40 Grid Bias.
Price complcte £8 15 0.

TYPE 3005 FOR D.C. MAINS.
2 variable poditive anode voltagss.  Fitted with isolating rondensers and safety
Tesistiances so that it can be used on all d.c. nains. Price complete £3 17, 6

- PHILIPS
Jor Radio

PHILIPS LAMPS LTD., RADIO DEPT., PHILIPS HOUSE, 145,CHARING CROSS ROAD, LONDON, W.C.2

BRI Advertisements foy ** The Wireless World'' ars only accedled from firms we helieve to be thoroughly reliable.
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SE2 S

M, A B,
Benderloch,
Scotland,
writes:—

“* A customer
states that he
teceived  2)
e tea foreign
stations with
vour fﬂm(‘lll
acrial wire.”

Write tor large Full particulars on request.

illustrated
T'irdlo Cata
lugun, Freeon aoldsrol‘
request.,
sy L uwanest 2

N M M L M X T T I K L I R RN b

SR

PO o

Everyman

32-PAGE BOOKLET

giving full Constructional Details of a
remarkably efficient «¢ Two-ontrol *
Receiver, for Long or Short Waves.

Many constructors have built the set and
have been delighted with its wonderful

( REGISTERED )

1.

Do you wish to increase the
efficiency of your receiving
set 2592 Bringin long distance
stations  hitherto  unobtainable
without the aid of extra valves?
Add volume, clarity and selectivity
to your set ? This is the experience
of users of “ NEGROLAC " Aerial.
Your set is capable of far better
results. Let us send you pamphlets
piving extracts from technical
reports, testimonials, and full
particulars with sample.
Coils of 50 ft. O/m
" 80 ft. 15/=
w 100 ft. 18/=

From all first class Radio Dealers.  Refuse
substitutes ; if any difficulty write direct.

NEGROLAC INDOOR y
3' / -

Prices :

AERIAL.. Extraordinarily

efficient.  Prices from - -

Wiréless
-~ \World

Four

By W. JAMES,

quality and range.

The “ Liveryman Four " is very sensitive

and has a high degree of sclectivity.

The Receiver is easily built and very
sitnple in operation. as it cannct oscillate

if properly set up.

An additional long-wave attaclinent for

Daventry is described in the booklet.

From the offices of *“ TH1: WIRELESS WorLD,”
Dorset HHouse, Tudor Strect, London, E.C.q.

Price 1/2 post free

-
o
R K R M R M T R M M M M N K e

Mention of ** The Wircless 1World,” when writing to

Mo L H,

Flehering,
orks t—

‘The Negroln.
Aerial ds giviug
wonderfol e
rults. I bas
tproved  my
#et hevond alt
my expecla-
Lons. Iiswithe
vut doubt the
st on  the
market, and
well worth the
httle extra v
penae,”’

LONDON
DEPOT:
5& 6, Eden Bt..
Hampstead Rd..

Phone > Muse
IRUEIEN

b e S
T

“

Pt

L A M M S e N M

W b0 Y
:

'

|

‘The transformwr illustrated is
No. 2 am.  These transformers
are of finest high-class materials
and workmanship and dexigned
for use with metal rectificrs.
Tarticulars of other modcls,
ete., upon application. Where
desired we make trans.
formers, etc., to specification.

12, 3elvoir St.,

Partridge &

GOOD TRANSFORMERS,
CHOKES AND UNITS
ARE MARKED~

Type No. 1 M. For L.T. supply.
Sceendary tapped at 9-9-13 volts
for D.C. output of 2:4-G volts
respectivelyat rap.  £1 0 0

Type No. 21, For H.T. supply.
Secondary output 250 volts 100

milliwnps. 1100

Tyre No 2 aM, For H.T. and L.T,
Sccondaries arranged to give H.T.
250 volts 100 milliamps., and L.T.
at 7-g-x3 volts r amp. £2 0 0

Type No. 2 AMR,

For 1LT., L.T.
and Grid Bias,

Arranged to. give

H."I‘. 250 volts 100 milliamps,,
L.T. 7-9-13 volts 1 amp., Grid
Bias 45 volts. £2 100

For L.T. giving 14

!l‘yfe No.2 B,
ot £1 100

s at 2-3 amps.

NOTE.—Whes ordesing stute marns voltage and periodicity.

74, New Oxford St.,
Mee le.. LONDON, W.C.1.

LEICESTER.
—
g'v’ R — R 233{!
] ' ) b
s« SECOND WIRELLS$ |EDITION .
— | ~——
s l ) ; 0er
S L O I.l g
il 2 b
SPEAKERS || %
290 A 1/4‘;
ol samind Jose iy

5‘a°§ ﬁ‘;m‘xﬁ; o §g€
;5%‘:{ ® M A dsaa ,‘,g;'!
}.?'-_: e ?g\
s foir ettt S
;9’-3 1 -}\ : %, ',épf}
% PRICE |l 4P\  Aa By O
E3 - . 4 Post S
<l / g 3 <%
e 2/6 Wreless 2/8 ¥
z;.:c net. IIEEX L poNp Les romupm ;;fg
. o b,
S5 — B
= S
e "% YLT . e T g 2. . ¢
55 WIRELESS LOUD SPEAKERS,” W
o by N. W. McLACHLAN, D Sc., now in b4
b its second edition, revised throughout Ve
o by the author, describes in a simple 5
o manner the major principles of the s
B design of modern loud-speakers and Bl
E{ﬁ some associated circuits. ;;‘2:;
%54 Clearly written and fully illustrated by 5{5
S{g nuinerous diagrams and photographic vt
b reproductions, the volime will be of ;ggg
aby use and value to all constructors and b
3‘: experiinenters desirous of investigating :g:
:?:» this vital aspect of wireless reception. "g"*
rd g
:z“ From all booksellers or direct from :g'::
Pt ERES
15 ILIFFE & SONS LIMITED, e
X Dorset House, T'udor Street, London, E.C.4 X
&2 WW. gy 3
advertisers, will ensure prompt attention. B2
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DUBILIER FOR
DURABILITY

=3

Dy, i
p:':éltn Y
N U

yizoo o VT

R.C. COUPLING
UNIT. Complete
with Dumet- 7/

ohms -

COMBINED R.C.
COUPLING UNIT
AND VALVE
HOLDER. Com-

plete with 8/6

Dumetohms

-
L

ERE itis! A wonderful new
foud speaker unit that sgets an :
entirety new standard of “
Radio reproduction. ‘Thongh it
only corts 25/, it will re create
“the living artiste in your home
as no other loud speaker unit
has ever done. But then . . .
it’s mude by J5rown! See it at
vour dealer’s soon

H.F. CHOKE. Four types
to meet all wuses. 4 6
Each

I".;

RN L NN RN AT N EENEANUARUREEREEN RN ARSE R R Y
“TOREADOR SCREEN-GRID FOUR."
This sct incorporates the Iatest
developments in Recciver design — full
constructional details free on request.

DRADIO PRODUCTS R

1 wnotainable from soir OuE'LIE‘P Dubilier Condenser Co. (1923),
dealey, write direct (o us, Y 1.td., Ducon Works, Vicloria

jvsng i SS. N. Adch London, W.3. A
e b % G, Ioé :'“/Cs Advt. S. G. Brown, Lid., Westsrn Arenue. North Acson. W.3 [@ 9115

TewEagwuEn
wesnmawus

PRICE 25/-

(Chassis : 15/-).

“AS BRITISH .
AS BRITANNIA"

-
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SECUIRE!

LOCKED!

SHOCK
PROOF!

NOISE
PROOF!

BREAK
PROOF!

Technical
Data.

Max. Anocde
Volts 150, Im-
peilance 200,000,
Amplificntion Fac.
tor 200, Grid Biaa
1:5 volts at max. anode

Volts, Price
¢either type) 22/

INTER-LOCKED !

i N ey

Lo Tie doutle tongth Bo Around the sun
Cossor filament famed for  stout grid supports 1

j the first grid,
the seonite bridge holding  electrically welded ar

it5 colossal emission. Note  woun

it rigidly in position.  twenty-five points.

Inter-locked Construction makes
Cossor the strongest and most
robust Screened Grid Valve ever
produced. Look at the illustrations
—see how each element is rigidly
locked top and bottom—everyjoint
scientifically welded—a girder_like
construction ensuring  absolute
rigidity. Individual movement of
the electrodes is impossible. Even
the hardest blow canuot disturb

Madein3types
for use with
2, 4 and 6-volt.
Accumulators. ¢

WITH

A C. Cassor Ltd  Highbury Grovs, Londen N.5.

Mentiow of ** The Wireless World,”" when writing to advertisers, will ensure prompt atlention.

i
Lﬂ‘l‘m"{ Sy
i Rttt

30 Note the strength 40 Finally, obserre the
and rigidity of thescreen.  construction of the anode.
Built on four stout sup-  Tuo rectangular nickel
ports, and anchored to  plates are wsed ribbed
Seonite insulator. for greater rigidity.

their pcrfe'ct alignment. This won.
derful new Cossor system of Inter-
locked Construction is the greatest
step forward in valve design since
theintroduction of the dull emitter
—no other make of Sercened Grid
Valve has such enormous strength,
For any Sereened Grid Recesiver
nse Cossor—there is no substitute
for the Cossor patented system of
Inter-locked Construction.

Cossor

Screened Grid

THE ONLY SCREENED GRID VALVE
INTERLOCKED (ONSTRUCTION

93Rg @

B4
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i A GOOD SPEAKER
DESERVES i
i A GOOD AMPLIFIER. i
£ TO APPRECIATE THE REAL MEANING OF £
, TRUE RADIO REPRODUCTION
it EMPLOY H
PUSH - PULL AMPLIFICATION

5~ FERRANTI 5

i best .results : _ " 1

I _wz.th a 1 tells you :

| Mol | e, osioos s | ll bt |

o o e ——————

e

PERTRIX

o=

BATTERIES WITH DUSTPROOF COVERS AS ABOVE:

i DIMENSIONS.
Vours. ) *Engr:BgdiE: 0 Hm{ln.:' pRlCE.-
= 6(!__\_'_5 . | Buin. | 3din. | Bl= |
100 | 8iin. 6lin. | 3An. REILES
vo*120 00 im. | 6iin | 34 in_ | 15/6

SPECIAL STANDARD CAPACITY BATTERIES for PORTABLE SETS
(Loase lid type. tapped every 3 volty),

Discuarce Corrent | Diminsions | Py
i _vm‘“' upto: Len i | Breazith_._ Hcig}:!_._ riee
100 12 Milliamperes 9 | 5 s EES 13/=
108 12 Milllamperes 9 5 3% 14 /=

* As specified for the " Europa Portable.”
All the above batterics can ‘be economically discharged nt rates up to
12 milliamperes, not 6 mitliamps, as is usual for this size of battery,

PERTRIX
DRY BATTERIES

The ideal battery for the portable
set—because—

It does not deteriorate whilst idle.

*It is capable of discharging at rates
higher than usually specified for the
same size of cells.

Its internal resistance FALLS during
discharge, thus de-coupling devices are
unnecessary.

It gives 60%-100% longer service ac-
cording to the rate of discharge.

It is a new, patent, no sal-ammoniac
battery.

* The great majority of portable sets have batteries tos sma!
for them in order to reduce the size and weight of tha set.

WRITE FOR FREE LIST

PERTRIX LTD.
120, Tottenham Court Road, London, W.1.

Rl Aduvertisements for

“ The Wireless World'* are only accepted from firms we believe to be thoroughly reliables.
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MISCELLANEOUS ADVERTISEMENTS,

TEE CHARGE FOR ADVERTISEMENTS in these l

eclunus is :

12 words or less. 1~ and 1id. tor every
additional word. I‘
Each paragraph is charged separately and name and
eddress must be counted.

SERIES DISCOUNTS are allowed to Trade Advertis:rs
as follows on orders for consecutive insertions, provided a
coutraet is placed in advance, and in the uhsence of fresh |
instructions the entire % copy » is repeated from the |
previous issue : 13 ccnsecutive insertions 5% ; 26 con-|
secutive, 10% ; 52 consecutive, 15%,. i

ADVERTISEMENTS for these columns are aceepted 1up
to FIRST POST on THURSDAY MORNING (previous
to dule of issae) at the Head Offices of The Wireless
World,” Dorset House, Tudor Street, London, E.C.4, or'
on WEDNESDAY MORNING at the Branch Offices
18, Hertford Street, ‘Coventry : Guildhall Buildim:s.,
Navigation Sireet, Birmingham ; 280, Deansgate, Mau.
chester ; 101, St. Vincent Street, Glasgow, C.2,

Advertisements that arrive too late for a particular
issue will auntomatically be inserted in the following isme
nrless accomnanied by instructions to the contrary, Al
adverlisements in this section must be strictly prepaid.

-Postal Orders and Cheques sent in payment for adve--
tisements should be made ——, — < — payable to ILIFFE

& SONS Ltd.. and crossed __ % C°:  Wo'tes

oo WAVE TRAP
/ fcr the new Regional Sche vie.
A highly efficient instrument. 10,6 each.

B. & J. WIRELESS CO.,
2, Athelstane Mews, N.4

@,UA\HT}E& > WAL

NOTICES. (
‘

DETQUPLING
RESISTANCES

untracesble if lost in transit soild not bs sent s For use with all S.G
remittances, | Val Non-ind .
All letters relating to advertisements stould quote the L CIHIE TS

swmnber 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 convenienae of private advertisers, letters mayte
addressed to nunibers at “ The Wireless World ™ Offiee,
When this is desired, the smm of 6d. to defray the cost of
fegistration and to caver postage on replics mnst be adde-d
to the advertisement charge, “which must inclnde the
words Box 000, cfo " The Wircless World." Only the
nuimb¢r will appear in the adv. tisement. Al replics
should e addressed No, 000, ¢fo ** The Wireless World,”
Dorset House, Tudor Street, London, E.C.4. Readers who
replv o Box No. adverlisements are warned ageinst sending
remiltance theough the post excepl in registered envelopes ;
i all sech cases the usc of the Deposit System 1s recommended,
and the envelope should be clearlyv wmarked *' Deposit
Depariment.”

ively wound and fitted
with terminals. Our
usual high class finish.

|
|

Frice ' / 6 Eaoh
REXND FOR OVR LATEST CATALYGUEN, ]
d —3-17%-1. i Rol—
i A.F. BULGIN& CO-:« ..ce*n‘y;aﬁ‘,"i‘é‘;&f“.f’ﬁfu.« -

TITATOTOvY A b AN A R A Ah s A"

*THERE IS A WHALE OF DIFFERENCV

APPLEBY"'S

THE ORIGINATORS OF RADIO
PART EXCHANGE

For Particulars ses Miscellaneong Advert sements,

/CHAPEL ST., LINDON, N.W.1

OPEN TILL 7 P.M. SAT.1PM,

LAW

COPPER & ALUMINIUM

D&~ DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safoty by availing themselves of oue
Deposit System.  If the money be deposited with ** The
Wircless World,” both parties are advised of ity receipt,

The time allowed for decision is three days, counting
from veccipt of goods, after which period, if buyer
decides not to retain goods, they must be returned” tc.
sender.  If a sale is cffected, buyer instructs us to remif
amount to seller, but if not, seller instrcts us to returs
amounl to depositor. Carriage: is paid by the buyecr,
but'in the event of no sale, and subject to there bring ne
differént arrangement between buyer and seller, each pay:.
carriage one.way. The seiler takes the risk of loss or

IR

| QECOND-HAND Sets and Speakers- Cheap.

damage in transit, for which we take no responsibility. For
all transactions up tof10,a do.rosit fee of v/ is charyed ; on SCREENS
) tions over £10 and ander £50, the fee is 20 ; over |
£50, 5/~ All deposit matters are dealt with at Dorset REGIONAL 225 Gd ]
House, Tudor Street, London, E.C.s, and cheques and . o RECEIVER . .
money orders shonld be wade payable to Iiffe & Soms ¢
Witnited! © CON_IPL!ETE WITH BASE BOARD;
THE SALE OF HOME-CONSTRUCTED UNLICENSED "Wireless World” S.G. Multiple Valve l

APPARATUS.
A Service to our Readers,

We have made an arranzement with the Patentres
whercby readers who wish to dispose of a home-constructed
recciver not licensed under the patents made use of, can |
licenise the set by means of the Depasit Systew referred to |
ahove,

‘The persan desiring to sell, in sending ns particulars for |
his advertisement, will in ©#very case make use of a Boy |
No., anl should add to the price which he requires the |
amount of royalty customarily paid by manufacturers. |

Portable box 12 6.

ANY SCREEN TO ORDER,
Trade and Wholesale enquiries invited.
LOCK.-ATKINSON WIRELESS,

95, Great Titchfield Street, W.1,
P s Fitryy by,

|

I the pnrcll)xgser is satistied with his purchase, the sum ’ T
realised will forwarded to the seller, less the amount
due in respect of royaltics, which amount will he paid by VA Lv E S
* The Wircless World " to the owners of the patents ——————
concerned, and a cerlificate will be handed on to the |
purchaser of the sot. (2, 4 and 6 volts)
SPECIAL NOTE. G.P. and R.C. - 3/9 POWER . . 4'9

SUPER-POWER 6,3 SCREEN-GRID 7;‘6
(Every walve gnarantecd)

Actual Makers: METEOR VALVES.

I
; " l
Readers who reply to advertisements and Tecelive no
answer to their enquiries are requested to regard the
silence us an indication that the goods advertised have
Rlready becn disposed of. Advertisers often receive so

many enquiries that it is quite impossible to reply to

each one by post 189, New King's Road, London, S.W.6.

‘Mention of ** The Wireless

World,” when writing to aduvertisers, will ensure prompt attention,

RECEIVERS FOR SALE.

JCOTT SESSIONS and Co., Great Britaiu's Radlo
J Doctors.~Read advertisement under Miscell tneous.

) 0264
Q-VALVE All.wave Receiver,

latest type, poweriul,
perfect; £4.—V. Taylor, 57, Btudley Rd., Stock.
well, London. fo:

274
RBAU and MORRIS, Ltd.,

FIYIE Mains Pioneers in 1924, who equipped 28 Lon.
don hospitals with sels using no batteries.
S'I‘ILL Ahead with All Mains Work.

IVIATNS Sets; £8 to £80.

EI.IMINA’FURS, H.T., A.C, or D.C.; from £3 to
4 £27 for De Luxe IL'V. and L.T. combined unit
uzing melal rectifiers and high resistance wmcters.
] OW.TENSION Eliminators:

-

IDICULOUS to use Accumulators when the Lnng‘-

ton L.T. Unit Permanently Replaces them,
Using ALC, mawms jnatead and giviu;f up to & volts
pat will; still as new after 2 years’ hard work; sup.

plied to hospitals hers and abroad; complete ano reudy
for nse, 115/. to 1337-.
ELEU’I‘ROLYTIC Condensers,

EI.ECTROLYTIC Condensers, 2,000 mid.; by
13/-; the first on the market a

strably supreme (provable by mecters),
rom A.C. or 1.C. mains simple,
OVING.COIL Speakers.

post,
d still demon-

makes L.T.

ADIO Gramophones.

R]'I.\l) and MORRIS, Ltd.,

F 31, Eastcastle St. {fncas
back of Warings), 8t, w.

Orford

one:
Muscum 7981, [5140
IRLLESS is a Fascinating Subject, but makes

heavy demands upon the purses of its devotees.
For onc who is determined to keep abreast of the
Ltimes, there are alwiuys new components 1o be bought,
and sels ana lond-speakers to be superseded,
A'l‘ the Sume Time, the wonld-be buyer ix often
deterred  from buying because he knows (hat
there will be still one nore meze of apparatus left en
nis hands, to add to those already in (he junk box.
WE Have Opportunities of Disposing of NSemi Obso.
lete Apparatus to those who are not fortunate
cnongl w be able 0 afford the latest {ype, and witl
take sueh apparatlus or componemds, providing they
are in saleable condition, in part exchange for any
new set, lond-speaker or component required.
LL We Aszk is that You should Send Along a List
of Your Old Apparatns, together with your new
requirements, or, better still, send the apparatus to
ws to imspeet, whea we will make vou a fair ulfar.
II" You Approve of this You ean Send Your Remit-
tance for the Balance, and we will forward Lbe
apparatus requoired; if you have sent your old appara-
tus and you do not approve of onr offer, wec wil
return carriage paid.
HE Principal of this Firm,
fessivnal wireless engineer 2
becu manager for the St Telephone Co,, radio
expert Lo the General Electric Co,, and Chairnan ot
the Teehnical Commitiee of the Naliounal Association
of Radio Manufacturers, will willingly give adviee (o
those who are desirous ot purchasing apparatus; wa
are cutirely unbiased and numend the best
appavatus for your particaar DUTPOsE; you ~ave money
by baving genuine expert advice.
])()N".l' Forget We Will Take Your Old Receiver
or Comsponents in Parg Exchange,
F._Will Also Build Any Sets to Specification
(Marconi royalties payable), and install anywhere
in the British Isles; sets maodernised ; send for esti.
tate. - Seientific Develupment  Co., 51, Fishergate,
Preston,  Tel.: 1364. L0
R()LLS Cuydon Portable Regional Five Mode! in.
corporating Celestion &peaker and wave-band
swilching, as new, only month old, cost 17 guineas
with ~pare accumulator, £12; also quantity parts
Burmdept pick.up AV, speaker, R.C.C. units, cone
densers, cre., list; callers after 7 p.m.—114, Worple
itd,, Wimbledon., (5
JOR  Sale.—Gecophone latest wmodel 8-valve enper
heterodyne condition as new, complete with I.T.
and L.T. pccamulators and Gecophone cone loud.
speaker; sale price £70, will accept £25 or nearest
offer.—-Hox 2005, ¢/o The Wireless Wearld. {5372
Lo Resistance Capacily Coupler A, Yormo vari-
able log  condeuser, 0.00035, P.)M.4 valve,
MaMichael 11.2 clioke (Senior); all new; 25/. lot,
Threadkell, 88, Cemetery Rd., Ipswich. [5359

URNDEPT Ethophone Five, vomplete coils, 4 Mul.
Iard valves, 120-volt Oldham JLT. Accumiulator,

2 4-volt 1T, accumnlators, Tefag cone rpeaker, in per.
feet comdition, as new, cost £48, all for £18, can
e heard by appointinent al Earl's Court; also new
Cossor Melody, £5/10,.—Box 1923, c/o The Wirstexy
World. 5356
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AMATEUR STATUS.

N the leading article in our issue of June i1gth we

drew attention to the contrast in the treatment meted

out to the amateur transmitter in Britain and in the
United States of America. Here every effort appears to
be made by the Post Office authorities to crush amateur
activitics and limit the number of amateur transmitters
to a mere handful by imposing cumbersome and, we
think, unnecessary restrictions, which even the Post
Office officials themselves seem unable to interpret.

Somcthing should be done, if only in the intcrest of
the country generally, to revive the transmitting ama-
teur and give him a reasonable place in the ether, a
place at least comparable with the status enjoyed by
American amateurs across the Atlantic.

U.S. Signal Corps Co-operation.

We pointed out in our leader that the Signal Corps
in America co-operates closely with the transmitting
radjo amateurs and, amongst other things, undertakes to
render ** such encouragement and assistance as may be
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desirable to firmly establish and perpetuate the Ameri-
can amateur.”’ ,

We do not want to lay the blame for the present posi-
tion on the amateur himself, but we must confess that
our fecling is that the amateur has permitted himseclf
to be crushed without even showing the resentment of
the proverbial worm. After the War, and for a number
of years, the Radio Society of Great Britain was a very
dominant factor in the affairs of the British amateur,
and it was through the activity of that body that facilities
for experimental work were wrested from the Post Qffice
(for nothing was given away in those days, and every
concession was fought for in¢h by inch). But to-day
the Radio Society has, as far as the evidence goes to
show, allowed the Post Office to deprive the amateur
of a great deal which had been so hardly fought for and
eventually won in the days gone by-.

" Is the Amateur Himself to Blame ?

We do not wish in any way to criticise -the work of
individuals at present responsible for directing the
destinies of the Radio Society, but we feel our suggestions’
will not be misunderstood if we say that looking into
the present conduct of the .Society as compared with
past days, we think the trouble lies in the fact that the
present executive is composed of individuals who are such
enthusiastic transmitters and cxperimeriters themselves
that they have not the time, nor perhaps even the in-
clination, to be concerned with affairs of administration
and the politics of wireless, and yet their very existence
must depend on the way in which their Society and others
connected with amateur activities handle the politics
of the situation. Although the Radio Socicty may no
doubt have gained in popularity amongst transmitting
amateurs, we feel that it has lost something of its old
reputation as a body prepared to fight to the bitter ¢nd,
if necessary, for the rights of the amateur. Letters
from readers indicate quite clearly that the necessary
enthusiasm still exists which would ensure a success
being made of the amateur transmitting movement, if it
werc not for the unrcasonable attitnde which has been
taken up by the Post Office, an attitude which has so
disheartened our best amateurs that many have
given uvp their transmitting licences. The urgent
need of the moment is for the transmitting amateurs
to prepare a strong case to justify their existence, and
proceed by every means to re-cstablish themselves with
the authorities, and particularly gain the support of those
branches of the services which are in a position not only
to justify the amateur, but to malke of the transmitting
amateurs collectively a first-class national asset.
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An Aid to Accurate
Tuning and
Distant Reception.

By H. B.

N spite of what has so often been said to the con-
trary, there is, at the present time, much pleasure
and cnjoyment to be found in listening to distant

transmissions ; indeed, modern receivers, whether they
have one or more H.F. stages, are quite capable of
picking up and reproducing at comfortable loud speaker
strength items broadcast from a source some thousand
miles or so from the receiver. Such sets are naturally
rather difficult to adjust to any desired wavelength,
since a powerful signal on a near-by wavelength will
act as a magnet to the operator, end weaker signals,
possibly of greater interest if capable of accurate tuning
in, will be overlooked or more likely swamped owing
to the difficulty of isolating them from the giants
of the ether.

Familiarity with the receiver will eventually over-
come this difficulty, but it takes time ; moreover, many
experimenters’ sets rarvely live long enough for the
owner to become really familiar with them. A good set
capable of great things is more often than not mnodified
owing to the tedium of adjustment, even though with

Theoretical circuit. C; — 1.0005 mfd. C;-- 0.01 mfd. V; and V,
are general purpose valves.
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DENT.

all circuits correctly tuned surprising results can be
obtained. A set which shows promise should not be
relegated to the background before it has been given an

opportunity to justify its existence, and if adjustment

is critical, why not help things out by means of a wave-
meter?  The instrunent \\hlch Is to be described here
should prove an invaluable accessory to all those ins
dulging in long-distance reception, and white, perhaps,
a little more ambitious than those generally used, will
be found far more satisfactory, since it possesscs a
degree of sclectivity extremely difficult to achieve—if at
all’ possible—with the popular buzzer type.  Briefly,
the arrangement consists of a heterodyne wavemcter
with a low-frequency signal superimposed on the H.F
oscillations. .

It posscsses, therefore, the selectivity of the hetero-
dyne type coupled with the advantages of the buzzer
arrangement, since an audible signal can be heard in the
loud speaker without cansing the set to oscillate. Quite
apart from the fact that -a reradiating aerial is not in
keeping with the courtesies of the ether, few modern
sets fitted with real H.F. stages incorporate a reaction
circuit.

Modulation by Additional Valve.

From the theoretical arrangement of the wavemeter,
which is given in the circuit diagram, it will be seen
that two valves are used. V, is an H.F. oscillator and
V, a low-frequency modulator. A few may look
askance at this, and regard it as somewhat extravagant,
so perhaps it wonld be as well at the outset to state that
any gencral-purpose type of valve, provided it is in
recasonably good condition, can be used. The adwvent
of the screen-grid valves must have displaced one or
more three-electrode valves of the H.F. type, and since
these are now probably decorating a shelf, herc is a
useful job for them to do before they come to an
untimely end by being swept off during the bi-unnual
clean-up of the workshop.

B 6
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Modulated Wavemeter.—

The question of H.T. and -
L.T. need not be regarded
as a serious drawback, be-
cause the spare accumula-
tor can be pressed into

service on the occasions the
wavemeter will be required,

and as for H.T., a 36-volt,
small-size battery will suffice
for the best part of a year.

o1l

Most of the components
can be salved from the
‘spare parts box, but it

would be advisable to use
a’ really good logarithmic
type variable condenser. This is the only item that
need be purchased, provided that the other suitable
‘parts can be found in the workshop. By fitting the
same type condcnser as used in the model illustrated
much time will be saved in calibrating the instrument,
since the curve given here can be redrawn on graph
paper by shifting the condenser graduations right or
left, as the case may be, after taking one or two check
téadirigs on some of the B.B.C. or'Continental stations
whose ‘wavelength can be relied on.

Aicr—core Audio Oscillator.

Now a word or two with regard to the modulator
circuit. Originally a ciscarded L.F. transformer was
tried, but subscquent tests proved this to be unsatis-
factory, and finally recourse was made to air-cored
coils. A modulating frequency of about goo cycles was

Details of the two coﬂs.. L, and L, are wound on the {wo-slot former and each has 5,000 turns

of No. 40 S.W.G. enamelled wire.

chosen, and this was found rather difficult to achieve
with a transformer, although various types were
tried.

Possibly some readers may be more fortunate than
the writer, so that, should it be decided to try out the
idea, it is suggested that the arrangement which is most
likely to be workable is that in which the primary is
used as the tuned grid coil and the secondary as the
reaction coil. o -

Modulation Method.

With a fixed condenser of o.01 mfd., the grid coil
will require an inductance of about 3 henrys to pro-
duce an audible note of the order of goo cycles. The
majority of old transformer primaries show a much
higher inductance than this, especially as there is mo
D.C. through the coil which, by virtue of its cffect on
the permeability of the iron circuit, generally causes the

primary to lose some of its henrys.

However, the construction of the slab

) g
8— 4

type inductances will be found reason-

ably simple, and probably lead to a
considerable saving of time in -the
end.

The only other matter of interest
that requires comment is the method of
mixing the low- and the high-frequency
oscillations. It was this, more than
b any other consideration, that led to the

-
Fan
-/

D

choice of two valves. A single valve
oscillating at both frequencies could be
made to work at times, but the arrange-
ment was somewhat uncertain in jts
operation. The most serious snag ‘of
all, however, was met with in the mix-
ing department, and although various

arrangements were tried, no simple

F%
AG

3l

= 4—4
R

means of controlling the amount of -

L.F. modulation could be devised. A

B S % »4——1}{—&
. 1/2"7r"

S| o o

as follows :
C = 7;32in. ;

A = 7/16in.;

-t
.
.

!
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Di i and drilling data of the panel .
and terminal battens. Sizes of holes are

D = 1/8in. countersunk for
No. 4 wood screws ; E: - 1/8in. countersuak
for No. 6 B.A. screws,

superabundance of L.F. leads to poor
" sclectivity. The envelope of the H.F. -
escillations must be very lightly modu-
lated, otherwise the wavemeter becomes
no better than one of the buzzer type.
The method chosen here offers one
solution to the problem, although others
may suggest themselves to the reader,

= 5/16in.;
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and cnables the amount of L.F. energy

2%

intrtoduced into the H.F. circuit to be

1% 3%

23"

varied within very wide limits.  The
low potential end of the modulator cir-
cuis, C., L,, is connected to a tappirg

on the coil L, of the H.F. oscillator:
this is taken out at the tenth turn from
the filainent end. The amount of L.F.
mixing with the H.F. can be made

B ; 3 . 5 R
greater or less by shifting the tapping 7 - 2 =2 1N
5 . : 2 s H
nearer to, or away from, the grid end of oo e ;--—(;\ & i
this coil. _?‘. % ! E—wj 7/;35?5\\\\;\:-' .:\7::)5;!}3._
. - . .. iy | Pine i 5 : o4
A plug-in H.F. oscillator, consisting T ) BN Ay @
1 Nk o? 2 ;
f coils 1., and L,, wound on a Colvern { ; ; ! l;ff“ii’ @;EF; Lot
A o 3 o o re————=p Nppe—fleolr o Seeend fomrem
six-pin former, 1s employed, since it : :;H o) y
w 1.

renders the wavemeter flexible, and to
extend its usefulness cither to higher or

lower bands  suitable coils can  be

12-

wound and plugged in when required.

The construction is, relatively speak-
ing, simple, and does not call for de-
tailed description.  Accordingly, this
will be dealt with in the Dricfest manner possible.  The
panel and baseboard presenting no difficultics, atten-
tion will be directed to the two coils. The modulator
coils, 1., and L,, will be taken first. As will be seen
from the illustrations and drawings, both grid and plate
coils are wound on a two-slot former built up fromn
picces of ebonite held together by a screw passing
through clearance holes in the cenire of each piece,
Square checks have been used because this is the
sitmplest form of construction and does not call for access
to a lathe, as would be the case if a bobbin turned from
a solid block of ebonite were employed.

Rear view of the wavcmeter

The right—-hand valve is the H.F. oscillator and the modu-
lator is on the left.

Baseboard layout. The modulator colls are shown on the left.

Having constructed the former in accordance with
the details given in the drawings, the next step is to
wind each slot with 3,000 turns of No. 40 S.W.G. ¢nam-
elled wire. About 6oz. will be required. Both coils
are wound in the same direction, the inners and outers
being brought out to soldering tags fixed to one end-
cheek.  Wire of this fine gauge is easily broken where
it passes through the small holes in the centre of the
former, and it is recommcnded that a few turns of a
stouter gauge wire, or preferably Litz if available, should
be put on first, and the fine wirc soldered to this. The
same precaution can be taken with the finishing ends,
although a break here is
not so scrious, since they
are readily accessible.

When connecting the coil
in the circuit it is nccessary
only to remember that if the
outcr of the grid coil goes
to the grid of the valve, the
inner of the rcaction coil
(anode coil) should be con-
nected to the anode of the
valve. )

The H.F. oscillator coils
are wound on a ribbed
former, the grid coil being
put on first and the reaction
winding supported on }in.
spacers over the low poten-
tial end.  For the grid coil
70 turns of No. 26 S.W.G.
D.C.C. will be required;
this is close wound; while
the reaction coil contains 12
turns of No. 34 S.W.G.
D.C.C. wire spaced 16 turns
to the inch. When wind-
ing I.,, a tapping should be
made at the 10oth turn from

B 8
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1 Ebonite panel, 12 x7 x % in.

2 Ebonite lerminal strips, 3 x 1}in.

2 Valve holders (Formo).

1 Variable condenser, 0.0005 mfd. Log. (Marconiphone).
1 Dial, 0-181°.

1 On and off switch (Bulgin).

1 Pair 3in. panel brackets (Canco).

the L.T. negative end: that is to say, from the bottom
of the coil in the physical sense. Both coils are wound
in the same direction. :
It was mentioncd earlier that a 36-volt battery will b
required ; actually the working H.T. voltage is slightly
less than this, and will probably vary with different

LIST OF PARTS.

- : Approximate cosi. excluding valves. £2 8s. 9

1 former, 6-pin (Colvern I'ype R.P.).

1 Base, G-pin, with terminals (Colvern).

1 Fixed condenser, 0.01 mfd. (T.C.C.).

4 Nickel-plated terminals (Belling-Lee).

6 ozs. No. 40 ena:nelled wire for modulaior coil. '

Quantity No. 26 and No. 3f D.C.C. wire, Sistoflex. ebonife,
screws. efc.

terminal and the high-tension battery, or between pins
3 and 5 on the coil base.

The calibration of the wavemeter will be a tedious
job, unless a logarithmic condenser is fitted, but it can
be achieved by making use of the measured wave-
lengths of some of the more important B.B.C.

© 0000

oy
{P. &
°
LT.
-+
T

valves. The original model was fitted with a Marconi
Osram H.L.210 as H.F. oscillator, and a Mazda G.P.210
as modulator. This arrangement worked very nicely
with 24 volts H.T. If the modulator part of the unit
is functioning correctly, it will be possible to hear the
modulating frequency by connccting a pair of tele-
phones, or a loud speaker, between the H.T. positive

B9

Wiring plan of the baseboard and panel.

and Continental stations published from time to time
in these pages.

A logarithinic condenser of the type used in the model,
however, solves all our difficulties, since it is possible
to redraw the calibration chart given by making one
check reading on a station whose wavelength can be
relied on, and engraving a short line or the panel as an
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indicator. For example, 358 metres (2LO’s wave-
.length) corresponded to the 76-degree mark on the con-

Wireless
World

- denser dial of the model.
Another check wavelength would be 482.3 metres
(5GB); this corresponds to the 118.5-degree mark on
the condenser dial.

- JULY 3rd, 1929,

A 0-180 scale is adopted.

The procedure is as follows.

Calibration chart taken from a standard wavemeter and usling
the valves and condenser mentioned in the text.

i
|

Russian Stations.

Mr. A. Lambourne has kindly sent us
a further list of Russian stations in the
first district, fromm which we give the
following, which have not yet appeared
in the Radio Amatenr Call Book :-—
EU 1AL (ex 14RB), M. Smirnovsky, Omsk.

EU 1AM (ex 27RB), M. Kotelinokov, Novosibirsk,
EU 1AN (ex 30RB), M. Pavlyucheiko, Habarovsk.
EU 1A0. (ex 72RB), M, Solomin, Biysk.

EU 1AQ (ex 20RW), M. Selezner, Tomsk,

EU 1AR (ex 60RW), M. Pivovarov, Omsk,

EU 1A8 M. Sheptunov, Novosibirsk.

0000

Belgian Transmitter.

ON4HL, M. H. Thomas, is transmit-
ting from 16 Boulevard des Martyns,
(thent, with a Mesny circunit, and an
input of 8 watts, and will welcome
reports from B.R.S. stations, which
should be sent to him direct to save

time.
0000

Nationality Prefixes.

With reference to the note on page 613
of our issue of June 12th, our correspon-
dent. in Ceylon now iuforms us that the
postal authorities have allotted amateur
stalions in that country the prefix VS,

agreement.

followed by the figure 7 to distinguish
them from stations in the Malay States,
which have the same prefix.

The foilowing nationality prefixes
should be added to the list previously
published :—

RW~—Persia (in place of RV), ZK—Cook Island
ZM—Sawmoa, ZP--Paraguay.
oooo0

Temporary South African Call:Sign,
My, I. M. Yule {ZU6C) is temporarily
in Rhodesia, and has been allotted the

call-sign VQ2ND; his address is c/o
Anglo-American  Corporation, N'dola,
Northern Rhodesia.

o000

New Call:signs and Stations Identified.

G2AW  (vx 2AHX), W. F. C. Geraghty, 5, Benson St.,
Norton, Stockton-on-Tees.

G2CI S. Townsend, Barnwood House, Gloucester,
transwuiits on 7,000 kC, band and will

. welcome reports,

G2NM  G. Marcuse, Dunedin, Caterhamn Valley,
Surrey. (Change of address.)

GSNC  H. Osborne, 77, Barrett Rd., London. E.17.

G5PO  H. [. Pollard, ¢fo 35, Beresford Ave., Bebing-
ton, Cheshire.  (Change of address.)

G58L (ex 2AZD), W. H. Slough, 46, Station Rd.,
London, N.3. -

GS8T  R. R. Morrison, Spring Grove, Kilbarchan,
Johnstone, Renfrewshire, (Returns to old
address.)

G8KA K. F. Hardie, 117, Evering Rd., London, N.18.

(Chaunge of address.)
A. M. Robertson, The Tower, 5, Burford Rd,,
Whalley Range, Manchester, .

- e e ¢ : " Calibration by Station Settings.
[TTTTTITT ju Accuratel in whichever station is th .
Clios commsen e /) ccurately tune-in whichever station 1s the most con-
MARCONI H.L. 210 ] 1] venicnt, and strictly limit the input to the set, either by
aoo: A R UACE - means of a series condenser or a ‘short indoor aerial.
7] LT2 voits i / Wait until an interval occurs in the transmission, and
— HT. 24 vOLTSs L1 A . e Vs " N
/ 44 then take a ‘‘snap '’ reading with the wavemeter.
" 1 Refer to the chart and mark a line, lightly at first, on
ul 11 ~[ L J the panel, so that this corresponds with the dial setting
5 s00l"L /| for the particular wavelength chosen ; the chart should
= y4 . be prepared beforehand, of course. The following table
z has been prepared, since it may be difficult to repro-
e L : /Z - duce the chart from the one given here, owing to the
E | AN small scale.
2 o 748 T
@ / 41 Condenser divisions on Wavelength
§ / 1 a 180° dial. (metres).
TT7T "/ 77T 171 . 20 218
] 40 264
300 7‘ 1 111 . : 60 ‘315
-+ / aofk —+ 4 80 368
1. / . O - L B GRS N S 100 425
R A B O S 120 488
ATIT 140 5515
- 4__2 a {.-__ 4 - N W, SO NS S S 4 - 160 622
200,20 0 60 s0 100 120 140 160 180 s . ===k -
ONDENSER. SGALE Before engraving the line deeply, it would be wise to
CONDENSER- e take one or more check readings on stations of known

wavelength and make certain that the wavemeter. is in

i

nals, 1929, including direction-finding
stations, land stations communicating with
ships and aiveraft, wireless beacons and
fog-signals, meteorological and time sig-
nals, with extracts from the. General
Regulations under the International Clon-
vention of Washington, in so far as they
are applicable to ships and aircraft, and
from the special regulations affecting war-
ships issued by various foreign govern-
ments. Compiled by the Hydrographic
Dept., Admiralty.  Published by H.M.
Stationery Office and sold by J. D. Potter,

The Admiralty List of Wireless Sig-

145, Minories, E.C.3. Price 6s. 6d. net.'

0000
Wireless Lchoes of Lony Delay, by
Prof. P. O Pedersen, Principal of the
Royal Technical College, Copenhagen.
Pp. 48, with 12 diagrams. Published (in

English) by A. F. Hést and Son, Copen-

hagen. Price Kr. 2.40.
cooo
On the ILichtenberg Figures, Part

III, The Positive Figures, by Prof. P. O.
Pedersen. Pp. 137, with 36 diagrams and
28 plates. Published (in English) by A.
F. Ilast and S6n, Copenhagen DPrice
Kr. 10.
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Wilh any new developmen' a Ligh standard of perfection is not expected at the onsel.

To accomplzsh the aim while . giving even i

ende resulls is an achievement that mus{ be encouraged and heralded "with appreciation. 0 H
From this slandpomt lechnical progress in the ficlld of both felevision and piclure telegraphy has been carefully recorded in these !
pages, rigidly avoiding prejudice on the one hand, yel on the other dislinguishing between extravagan! claims and well-founded

i : il

inventions that will bear scientific investigation. i

TELEVISION 4, #c Mihé}y System

"First Description- of a New Receiver

S long ago as March, 1924, there appeared in The
Wireless World a detailed description of the
research work then being conducted towards the

achievement of a practical system of television by Denes
von Mihily:  His experiments dated back to 1913, and
he claimed his first success in June, 1919. Much has
been heard from Germany during recent months con-
cerning this system of television which, it is claimed,
possesses commercial potentialities. It is through the
courtesy of the inventor that the writer has been
privileged to examine the recciving equipments of this
system and which Herr Mihaly described and dis-
cussed in every detail. We have seen that after close
investigation support has been given to the Mihily in-

ventions by the German Post Office, and by their
co-opcration “television transmissions have been taking
place from the 4 kW. broadcasting station at Witzlchen, -

Television methods, as we know them to-day, are

B II

Shortly to be Seen in this Country.

extremely simple compared with the complex conditions
which the radiv amateur is called upon to study in the
use of valve receiving sets. For the moment we are
interested only in the television receiving apparatus.

Scanning Disc and Neon Lamp.

As with other systems, this depends upon a rotating
disc with holes near its edge arranged as a single turn
of a spiral. Rcaders are familiar with the purpose and
design of such a disc. The holes are viewed through
an aperture roughly equal in width to the arc between
successive holes, the depth of the aperture being the
difference in radius between the hole nearest the circum-
ference and that nearest the centre. Immediately

The Mihaly home television receiver, a model designed

to sell at a popular price. At the front is the * phasin}
control’* which rotates the electromagnet.

behind the disc and coinciding with the outline of the
aperture is the cathode plate of a ncon tube.  This
plate is caused to glow with varying luminosity by the
changing cuirents of the output of the receiver. Thes,
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Television by the Mihaly System —
when the cathode is viewed through the holes in the
rotating disc, a picture is formed by the process of
causing the cathode to glow when the holes take up
positions representing the white portions of the image.
Without describing the precise forin of apparatus
used at the transmitter, it is obvious that the object
must be *‘ scanned *’ and analysed into small areas, the
light values of which are eventually conveyed to the
neon tube at the receiver. The exireme sensitiveness

JULY 3rd. 1929,

For television broadcast, phonic wheel synchronising
is unworkable owing to discrepancies in the frequency
of the supply. This is at oncc appreciated by con-
sidering the cftect on successive holes as they cross the
aperture in forming a single image, assuming an error
in the supply frequency as small as 2 per cent. In
this cgse where each transverse line on the object is
traversed in . J;th sccond a single hol: of a 30-hole
disc will have crossed the aperture in seconds.

10.2 x 30
A 30-hole disc sweeps an angle of 12°

between successive holes, but with the
2 per cent. error an angle of 12.24° will
be traversed at the receiver correspond-
ing to 12° at the transmitter. In the
passing of 30 holes, therefore, the 2 per
cent. error still remains and gives the
cumulative error of 367.2° rotation in
place of 360°. An image 12° in width
therefore possesses a displacement error

tion, or in the space of time yth second.
Before a single image is completed its
squarce formation becomes spread out to

of a second thc ten images have become

Constructional details of the receiver. (a) Ebonite disc with 30 holes forming a
single spiral, (b) drum carrying 10 iron segments (c), (d) elecfromagnet energised
from 5J cycie A.G. supply mainyg, (e) phasing correction control, () neon lamp
derlving current from a rectifying valve connected to the output of the radio receiver.

of the modern photoelectric cell has removed many of
the difficultics met with in the design of the transmitter,
and for the Mihdly system it is claimed that the trans-
mitting equipment functions with normal conditions of
lighting. Photocell and ncon lamp having reached a
state of perfection permitting of the conveying of the
light values from transmitter to receiver, we look with
critical intercst in any proposed system of television to
the methods employed for causing the picture analysing
apparatus of the transmitter running in close step with
the picture assembling disc at the receiver. We know
how these difficulties have been overcome in photo-
telegraphy, and it is in the merits of the synchronising
gear that tclevision succeeds or fails

Mains Synchronising Unsatisfactory.

In the apparatus before us the revolving disc must
be run at a definite speed related to the rotating parts
at the transmitter. For this purpose a cylinder has
been mounted on the shaft beneath the disc. It carries
ten iron bars which, when rotating, move before the
poles of an electromagnet which is encrgised from the
alternating current supply mains. A 50-cycle supply
would thus energise the magnet one hundred times a
second, and in attracting the bars would revolve the disc
at a definite speed, depending upon the frequency of the
supply and the number of bars, giving in this case ten
revolutions a second. This arrangement of synchronis-
ing was described in the Mihdly system of 1924 and,
known as the phonic wheel method, it has appeared
in modified form in many systems of picture tele-

gruohy,

spread out in the form of a spiral ex-
tending over nearly quarter of the rota-
tion of the disc. This point has been

explained at length to show conclusively :

that the small errors met with in supply frequencies
rule out this method, exccépting, perhaps, where trans-
mitter and receciver have mains common to them both.
Even in these circumstances a synchronising frequency
of 50 cycles is too low to be usefully employed.

*t Inter-line '’ Synchronising.

In a small booklet which is issued, describing the
Mihdly apparatus, it is stated that where supply mains
are not available a tuning fork synchroniser is pro-
vided intended for working from a 4-volt accumulator
or three primary cells. The cumulative error arising
from local synchronising prevents the adoption in home
equipment of the simple fork control, and as this pro-
posal was described by Mihdly many years ago, we
can safely assume that he is now turning his attention
to new methods.

To interpose the synchronising signal between each

The revolving disc is seen through the square aperturc and

immediately behind is the neon tube. With 30 holes in the disc,
the image is divided into 900 points of varying light valuc.
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of no less than 7.2° in a single revolu- |

a wide parallelogram, and in the course
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Television by the Mihaly System.— .
successive traverse of the object at-the transmitter is
a logical suggestion. With the 30-hole scanning disc
and 1ts 12° image, some 3° or 4° rotation between each
successive hole may be taken up with the
transmission of a wave train used to drag the
bars of the phonic motor into step. A modern
output valve with a normal anode voltage and
arranged as a rectifier is capable of delivering

an output of almost a watt, which applied inter-
mittently for 25 per cent. of the time of rotation would,
no doubt, alone serve to keep the almost frictionless
mounted disc -in rotation,

Neon Lamp Problems.

We now turn to another problem, that of the neon
lamp which is required to glow to full brilliancy with
the cnergy available in the anode circuit of an output
rectifying wvalve. * No great difficulty is experienced,
assuming the use of a L.S.5 type with its associated
high voltage anode current supply. In the Mihaly
system an important claim-is made to the production
of a new lamp capable of working when the available
anode voltage does not exceed 150 and taking a current
of only 5 mA. Attention might also be given to that
property of the neon lamp in which the potential across
the clectrodes required to produce the glow may be
appreciably higher than that at which the glow ceases.
This property has no doubt received attention in the
design of the lamp and by creating non-linear conditions
in the associated circuit.

In the television receiver machines, shown in the’

accompanying illustrations, of which there are two
B 13-
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tvpes following in detail the description given here,
magnifying lenses are fitted giving an enlarged virtual
image.  With the larger model a 30-hole disc gives an
image a little over 1in. square: This, when scen
through the magnifier and reflect-
ing 1irror from a few feet in
front of the epparatus, produces
a square picture having an
apparent size of a little more

Another and larger model. A starting handle enpgages
> on the end of the spindle in order to bring the disc into
synchronous rotation.

than 3in. x 3in. Designed to sell at 50s., the
smaller machine has a %in. to 8in. ebonite
disc and the standard 30 holes at 12°
intervals. To compensate for the image which is
formed behind a smaller aperture, greater magnification
is provided so that the image appears similar in size
to that of the larger type apparatus.

Because a phonic motor is not self-starting, a friction
drive is fitted to the cover of the larger model, while
with the smaller machine a knurled knob provides for
rotating the disc up to a speced where the motor can
drop into step with the supply trequency. Another con-
trol, acting through bevel pinions or worm wheel, swings
the magnet about the motor axis. This, the ‘* phasing
control,”” brings the disc into correct relationship with
regard to the aperture, so that the formation of each
single picture starts simultaneously with each complete
analysis of the object of the transmitter. A rheostat
to be seen on the large instrument. is for the purpose of
accommodating the magnet winding to the mains
voltage.

As it is understood that the Mihaly system is con-
sidered to be sufficiently advanced for a broadcast tele-
vision service, it will be possible to give more details
when the complete equipment makes its appearance in
this country. In the mcantime we await with interest
the results of a demonstration. F. H. H.

e

.
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LE AMPLIFIER

The Input to the Power Stage.
. : By T. R. LUPTON, M.Sc.

(of the Ferranti Radio Research Laboratories).

(Concluded from page 666 of previous issue.)

. E now come to the consideration of the input
&/ &/ of the power stage. The writer prefers trans-
former as against resistance coupling, the

main reasou for this being, theoretically, that large
transicnts including atmospherics, etc., can choke up
the grid condenser, and this may last sufficiently long
to be annoying to the critical ear. In practice,
Tesistance capacity is not quite so foolproof as trans-
former coupling for getting best results, although by
judicious design it can certainly be very excellent; for
the description of an ambitious resistance amplifier with
a good measured characteristic the reader should refer
to an article entitled the ‘* All Electric Amplifier ”’
which has recently been published in .The Wireless
" World* Let us assume, therefore, that we intend

- push-pull has been decided on, then, without doubt,
" transformer conpling is the most convenient. For this
a transformer having a centre-tapped secondary is the
- best thing to use. ’
‘An ordinary transformer can be furnished with an
artificial centre tap by placing across its secondary two
equal grid leaks in series, the centre point being taken
to the grid bias as shown in Fig. 2. This, however,
. is not advisable for the
following reason. The
sccondary of a good trans-
former has an enormously
high impedance. When one
places across it even such a

high resistance as a grid
leak, and when the
secondary has an e.m.f.

induced in it, the grid leaks
will take a small amount of
current.  This current is
certainly very minute, but
the fact that it flows through
the cnormously high  im-
pedance of the secondary
means that there is a voltage
drop, i.e., the voltage ap-
plied to the grids of the
power valves is not as high as the e.m.f. generated in
the secondary.

This in itself is not a disadvantage, but the trouble
is that the current through the grid leaks varies accord-
ing to the voltage across the transformer, so that the
voltage drop in the transformer secondary varies also.
Thus the cutput voltage becomes non-proportional to
the input voltage across the primary, setting up what

YThe Vireless World, June 19th, 1929,

Fig.2.—A mecans of obtaining

an electrical centre tap to an

untapped intervalve trans—

former. Amplitule distor-

tion may arisc from loaging
the secondary.

B I5

using transformer coupling to the power valve. If

is strictly an amplitude distortion. A practical objec-
tion to this method is that if one buys two grid leaks
of nominally the same value it is very unlikely that
they will be cxactly similar, hence one power valve
grid has much more voltage applicd to it than the other,
with the resull that full advantage is not obtained from
the use of two valves.

A Plea for Calculation of Grid Swing.

In the penultimate stage, in spite of what many
people have thought, even a small power valve is not
necessary. Assuming as before that two PX.650 valves
are being used in push-pull, which requires twice as
large a grid swing in order to overload thaun does cither
a single valve or valves in parallel, we will consider
grid swings, and by dint of ordinary multiplication

Fig. 3.—Graphical representation of the application of a signal
grid swing to two valves in push—pull.

or division prove that the power valve is not necessary
in the previous stage. With 200 volts on' the anodes
two PX.650 valves in push-pull will need a grid bias
of — 40 volts. Now it must be borne in mind that the
centre-tapped secondary transformer performs the func-
tion of splitting the signal into two halves, as shown
diagrammatically in Fig. 3, one half being applied to
one valve as at A, while the other is applied to the
other valves as ut B. Thus in order to overload the
valves a total peak swing, shown as a, in Fig. 3,
which will just overload the valves, cquals 8o volts.
Assuming a transformer ratio of 3}, then the voltage
across the primary of the input transformer will be
80 divided by 31, that is, approximately 23 volts.
Now suppose that iu the penultimate stage we place an
ordinary L.F. valve of a type with an impedance of
7,500 ohms. This valve with a good transformer will
give a very flat curve for practically the whole of the
normal audible range, so that we can say that it is
quite an orthodox type of valve for this position. Such
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a valve will have an amplification factor of 15. - Thus
in order to produce 23 volts across.the primary of the
transformer in its anode “circuit a voltage of 23-+15
would have to be applied to its grid, that is, approxi-
mately 1.7 volts. . Normal conditions for this valve
woild be 140 to'150 volts H.T., with a-grid bias of —3
volts. Thus there is ample margin of safety against
overloading this wvalve, and the desirable condition
would be reached of the output stage overloading long
before there was any such tendency with the penultimate
stage. The word '* desirable ’’ is used here advisedly
because -in a quality set it is practically imperative
to use a milllammeter in the output stage in order to

keep a check on the emission of. the power wvalves, |

and since the set has been designed so that this is the
paint where. overloading first occurs, the mi'liammeter
by the movement of its needle shows immediately when -
overloading is present. i

Choice of Detector,

Having therefore decided upon the valve which will
perform the dual function-of accepting the large available
grid swing, whilst at the same time not overloading
the transformer, or, in other words, not reducing the
primary inductance of the transformer. by virtue of
saturating magnetically the irgn core, we can proceed
te_a study of-the first valve in the low-frequency chain,

a,
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grid rectifier must have a comparatively critical valuef
of voltage applied to its grid. On the other hand, anode
bend rectification dispenses with the grid condenser and|
leak, thus saving the constraictor a matter of four or|
five shillings. It is normally styled an inefficient
method of rectification. This is- very true for small
grid swings; in fact, ‘signals which are inaudible with|
an anode bend rectifier can be made quite audible by
using grid leak rectification.

If a comparatively large signal is fed to the grid of
an anode bend rectifier, rectification becomes very good,
and there are other-advantages which can most easily
be discussed by referring ‘to the valve characteristic|
shown in Fig. 4. This is the oné usually included with,
the valve,- where -anode current is plotted vertically,
grid voltage being plotted horizontally,. the curve be-
ing taken for a-stated value of anode voltage. - In

"order to obfain'anode rectification; the grid bias
would be set at a value which would bring the initial| .

condition of the valve downto the. point X on the|
curve, Now suppose that a small signal is applied tol
the grid (as in Fig:-4. (a) ), this would, vary the.grid|
voltage” between. the limits A ‘and B. There ‘would|
thus be an increase of current from a valug G to D,
and during the negative half-cycle a- decrease from Cl
to E. The mean increase would then be of some such
value as F. It must be noted that, owing to the
curvature about X, rectification has occurred, i.e.,

there has been an increase in the mean) .

ug

' ANODE <6, ]
CURRENT

ANODE
, CURRENT

5 " 0 either more high-frequency amplifica-

current to the anode of the valve, but|
the positive half-cycles’ havé not been
very much greater than the negative:
half-cycles.

In the next place, let us assume that

“-tion has been added, or, alternatively,
a stronger station has been tuned in,|.

—

n“ﬁ/\?

; D ﬂ shown in Fig. 4 (b); where the. same
: Laflaf 7 — valve characteristic 1s repeated. . The

~ i . =— GRD vouTs E = | ~— ariD voLTs E initial point is still X, but now the|
A%B d—_f_ﬁ ______ positive half-cycles raise the anode cur-
B C— : —> rent to a point D', whereas the negative|
UL ( §) E’ (b) . half-cycles can only result in a minute|
o Dt & 5 - diminution to E'.  There is thus a
: o B Ca . very large difference betwcen the in-
4o T creases and decreases of current,-or, in

Fig. 4.—In ‘(a) the application of a wél;k signal to the bend in the anode charac—
* teristic Is shown. When a farge signal is applied to an anode bend detector, the
modulated: envelope 'is applied to the straight part of the characteristic as in (b).

that is, the detéctor valve together with its coupling
to the succeeding valve.”- The two popular methods of
rectification -are - (a)- cumulative _grid,” and (b) anode
bend. ' I B TE .

Discussions have in the past been:numerous as to
which of these two types is the ‘' better.”” Without
going deeply into the subject .the ‘‘ pros and cons *’
may be summarised thus. Cumulative grid rectifica-
tion is very sensitive, and is useful, in fact, it is almost
indispensable to the man who is building a set which
is intended for the reccption of distant- stations. =For
really goed quality of telephory reception a cumulative

- to be used in the anode circuit of the valve, but when
‘a large signal is used, as in Fig. 4 (b), the crests of the

other words, a good efficiency of rectifi
cation, resulting in a change of mean
anode current to a value F'.
not the only advantage accruing. Withl
the small input signal, the signal oscillated round the
bend, which is shown thickened. This bend is such
that the valve impedance is very much greater than that
stated on the leaflet supplied with the valve, and care
therefore is required in the choice of the coupling unit

high-frcquency positive half-cycles enclosed by the
dotted line envelope occur solely on the straight part of
the characteristic (again shown thickencd), so that the
variation due to modnlation is traversing the characteris-
tic where the valve has nearly its normal impedance.

B 16

resulting in a large input to the detector] -
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Dosigning the L.F. Amplifier.—
Iu this case one’s choice of a coupling unit is not limited
as previously.  In addition, the output, even for com-
paratively large modulations, is proportional to the
input, whereas, due to the curvature, this was not so in
the case of the small signal.

i

> “aced ?

-

L

£ g ind

The output stage of a receiver incorporating two valves
in transformer push-pull.

It is thus seen that the choice of rectifier depends upon
the magnitude of signal which can be applied to the grid
of the detector, but there is no doubt that for quality
work the anode bend method. is far more popular.

Coupling between Detector and First L.F. Valves,

The limitations of resistance coupling following anode
bend detection are such that, first, an attempt to
obtain a large fraction of the valve’s amplification when
using a so-called R.C.C. valve is usually accompanied
by serious high note loss, due to the effects of a large
working capacity.  Secondly, if the shunting of the
higher audio frequencies is minimised by reducing the
by-pass condenser, rectification efficiency falls off, and
the only palliative is a valve of lower impedance having
a low-value coupling resistance, while still retaining a
by-pass condenser of sufficient capacity to ensure good
rectification.

Unfortunately, this expedient entails a reduction of
overall amplification, a condition which is regarded by
many as a disadvantage.

Sufficient has been said to show that a really good
resistance-capacity stage is a compromise. On the
other hand, as pointed out earlier, an anode bend recti-
fier when used with a large input signal has only a little
more than its nominal impedance, so that, if the valve be
suitably chosen, it can be followed by a transformer.
The only condition to observe is that the nominal imped-
ance of the valve should be of the order of 10,000
ohms. The limits are set by the fact that if a very low
impedance is used precautions have to be adopted to

B 17
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avoid large currents flowing through the primary of the
transformer ; if a high impedance 1s used the frequency
amplification curve of the stage is spoiled because the
impedance of the transformer at very low frequencies
is nuot appreciably greater than that of the valve. The
following equation which is sufficiently accurate for
everyday use, but is not mathematically rigid, shows
the relation between amplification and frequency for
transtormer coupling 1 — g

Amplification =M x Ratio of transformer x TR, Z- 7

A +

M =Amplification factor of valve.
Z = Impcedance of transformer primary.
R,= Valve impedance.

Since the transformer primary impedance varies with
frequency, it is seen that if Z is very much greater than
R the amplification becomes M multlplwd by the ratio.
Because of this fact the transformer primary impedance
must be kept much higher than the valve impedance at
all frequencies; when this condition is satisfied an even
anmplification curve with respect to frequency is obtained.

Volume Control,

Perhaps the most commonly used method of volume
control is that of de-tuning the H.F. circuits. From a
quality point of view this could be an advantage, for,
if one condenser is de-tuned slightly downwards whilst
another is de-tuned in the opposite direction, the loss of
high frequencies due to sclective circuits is greatly
counteracted. Where sclectivity is desired this de-
tuning is a disadvantage, so some other means of volume
control has to be found. There is also the objection in
the case of anode bend rectification that with the large
input signal just described, pre-detector volume control

The detector panel of The Wireless World ‘* Schools Demonstra~

tion Receiver.. Note the milliammeter which reads the average

rectified output.
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cannot be used with a normal aerial signal as it is neces-
sary to keep up high-frequency amplification in order to
load up the detector. The simplest method of volume
control and the most satisfactory is to arrange a variable
high resistance across the primary of the transformer
in- the anode of the detector, a Tresistance having a
maximum of the order of 100,000 ohms being suitable
for this purpose. A similar method can be used in
resistance-capacity coupling where this resistance
actually becomes an anode resistance, but it is usually
difficult to obtain a variable high resistance of this order
which will carry the anode current required by the
valve. It was pointed out earlier in this article that a
resistance of any description placed across the sccondary
of a transformer is a disadvantage, but a resistance
placed across the primary has a definite advantage in

that it improves the amplification against frequency

cirye of the detector plus transformer stage.

¥
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The sequence of operations for .obtaining really good
quality with a receiver of this type is to tune in a station
at good strength, that is, until one obtains if possible a
reading on a milliammeter placed in the anode circuit of
a detector (valve impedance 8,000-10,000 ohms) of o.5-
1.0 milliamp. This ensures that the modulated part of
the high-frequency wave is actuating the valve over the
straight portion of its characteristic. This with the full
amount of low-frequency amplification will overload the
output stage, so that the next operation is to adjust the
low-frequency amplification by means of the variable
resistance just mentioned, thereby obtaining the requisite
volume without overloading and consequent distortion.
With such a set worked under the conditions of suitably
large input and optimum H.T. and the necessary grid
bias one can be confident of obtaining results entitling
one to criticise the transmission of any station-——an ambi-
tion which seems common to all wireless enthusiasts of
the present day.

SCREENING VALVE AMPLIFIERS.

Althongh the use of screen-grid
valves avoids - reaction due to capacity

energy in the diaphragm converted into
sound should be a maximum, and -(b)
this proportion or factor of performance

coupling. between the internal valve o
electrodes, it does not prevent reaction

PATENT NOVELTIES.

.1 should be the same for all the audible
frequencies. The requirement under
(a) depends upon the area of the initial

effects due to the proximity of external
connecting leads and components-in the
input and output circuits respectively.
For this additional screening means are
negessary. One  such  arrangement
recently  designed by the - British
‘Themson-Houston  Co. . (Patent . No.
385020) is illustrated .in. the figure. .

A

——

o; o,

Complete screening by two-section com-—
JORRRE . partments.

. Two H.F. valves are enclosgd in a
eommon metal casing, which is sub-
divided into four compartments, each
housing the leads and components of the
separate input and output circuits, 1,,1,,
aod . 0, 0, respectively.  The valve
holders are mounted below the transverse
partition panel in such a way that each
valve is readily accessible without dis-
turbing the existing circuit connections.

o000

EARTHING-SWITCHES.

“The best form of earthing-switch is one
in which a direct aerial-to-earih connec-
tion .can be made outside the building,
so that there is no danger of a lightning-
discharge taking place inside the house.
At the same time, it is obviously con-
venient to be able to control the earthing-

switch -from inside the room where the
receiving set is situated.

The drawing shows a
arrangement of this type (Patent No.
300780). The outside fitting consists of
a rotary drum D mounted on the ex-
ternal wall of the house and operated
by a Bowden-wire control from a lever
L located inside. The drum D is fitied
with a spiral spring 8, which normally
causes a curved contact strip C to bridge
the aerial and earth terminals A, E so
as to form a direct short-circuit. By
moving the lever L into the position
shown, this bridge contact is broken, and
the down-lead {erminal A is simultane-
ously brought into direct connection with
the end of the Bowden-wire control. The
latter then acts as a lead-in conductor
from the aerial to tle receiving set,
through a wire Al connected to the
spindle of the control handle L.

o000

EXPONENTIAL HORNS.
In a well-designed loud speaker horn
(a) the proportion of available mechanical

convenient

throat opening of the horn, whilst that
under (b) depends upon the rate of ex-
pansion of the hore and the overall length
of the horn.

In the exponeutial or logarithmic type
of horn, the area of the bore is designed
to inerease by a constant percentage per
unit length, progressively from throat to
mouth. Theoretical considerations show
that the smaller this percentage increase
is kept the more uniform is the loading
on the diaphragm for various frequencies.
Further, in order to minimise end re-
flection from the mouth of the horn, the
flare should be as Jarge as possible.
These requirements obviously involve a
long horn.

The Tgranic Co. have recently
evolved a new principle of design in
which the above-mentioned features are
secured in a horn of comparatively small
overall length. Tnstead of keeping the
percenlage increase in hore area a con-
stant  factor, as in the standard
logarithmic horn, it is made to increase
progressively per unit length from throat
to mouth.

Indeor Bowden-wire control of an outside aerial-earth switch.
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Events of the Week in

ANOTHER FLAG DAY.

A proposal fur a radio flag day for the
rovision of wireless in the local work-
ouse is under consideration at Hitchin.

0000
BRITISH LICENCE INCREASE.

The number of receiving licences in
force at the end of May was 2,760,878.
This shows an increase of 20,000 over the
figure for April. In addition, 14,830
licences have been issued without charge

to blind listeners.
ooo

OFFICIAL GRATITUDE
AMATEURS.
Amateur transmitters in France who
have made important contributions to-
wards short-wave research are to be re-
lieved of all wireless taxes, writes our
Paris correspondent,  The announcement
was made at the recent Conference of
French amateurs in Paris.
0000
PREMIER TO BROA?DCAST FROM

8.

TO FRENCH

The Prime Minister has received an in-
vitation from the Chicago Federation of
Labour to broadeast in the autummn over
the Amcrican network of stations. He
is promised an audience of 100,000 and
“ a chain hook-up that will enable radio
listeners to hear you throughont America

and Furope.”
cooow

S.A. BANS BROADCAST
ADVERTISEMENTS.

The South African Broadeasting Com-
pauy has decided to discontinue the in-
clusion of advertisements in the pro-
grammes.  Commenting on the decision,
South African. Wireless Weelkly vemarks :
“PThe abseuce of these advertisements will
not even he noticed after the first two
nights, for we have all got so used to
them that we never take the slightest

notice of them.”
0000

WHEN THIEVES FALL OUT . . .

By the use of a secret wireless station,
a gang of swindlers in Berlin are mporterl
to have defrauded hookmakers of sums
estimated ut hetween £5,000 and £10,000.
According {o the Berlin correspondent of
The Daily Tclegraph, the clandestine
receiver has been used to pick up the
results of French races before they were
generally availuble in Germany. ‘The
frand was detected when the members of
the gang quarrelled amongst themsclves.
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RADIO DIFFUSION.

The Uwmwon Intermationale de Radio-
phonie is to change its title to Union In-
ternationale de Radiodiffusion. The next
session will be held in October at Bar-
celona. Tn the spring of 1930 a meeting
will take place at Budapest.

cooo

RADIO LABORATORY FOR THE
BLIND.

“La Radio aux Avengles,” a French
organisation for the velief of the llind,
hkas mitialed a movement for providing
blind wircless cuthusiasts with a labora-
tory in which they can construet sets and
receive special instruction from qualified
radio engineers.  The scheme also pro-
vides for the distribution of a radio jour-
nal printed in Braille,

BI1.BAO, onc of the Spanish broadcasting

stations which have escaped the economy

axe. It occunies a fine site overlooking
the Bay of Biscay.

Brief Review.

NONE SO BLIND . . .

A listener fined £5 and costs at the
Belfast Police Court for oswning and oper-
ating a  wireless set without a licence
pleaded ignorance of the law. He had

been a listener since 1923,
0000

S.A. BEAM BOOM.

A Johaunesburg report states that beam
shaves are Dbooming. Applications repre.
senting upwaras of £800,000 were re-
ceived in response {o the recent issue of
£48,694 in the Wireless Teclegraph Co. of
South Africa.

0000
SHORT WAVES FROM SIBERIA,
For the benefit of trappers in Polar
regions the Soviet Government is plan-
ning the erection of a short-wave station
at Turukbansk, Siberia, on the edge of
the Arctic Ctircle. The trausmissions will

include news bulletins and weather
reports.
0000
TWIN WAVE TRANSMISSIONS IN
ITALY.

The high power Dbroadcasting station
now being coustructed by the Marconi
Jompany at Romc will broadcast on two
wavelengths simultanconsly, viz., 254 and
80 metres. The transmissions will be in-
tended primarily for the Italian colonies
in Africa.

0000
POSTMEN AND PIRATES.

Dublin postmen are reported to have
launched a sucecessful protest against a
rule requiring them to give information
concerning the whereabouts of unlicensed
wireless sets.  Through their official
unuion the postmen pointed out that they
wished to remain on friendly terms with
honseholders. The Parliamentary Sccre-
tary to the Post Office has now assured the
Union (hat postmen are ‘‘ under no com-
pulsion whatever ’ to report pirates.

0000

THE WILY OSCILLATOR.

At a couvention of the Northumberland
and Durham Group of Radio Associations,
held at the North-Kast Coast Exhibition
on Saturday last, June 29th, it was moved
“that this Conventiou considers that the
system of dealing with complaints respect-

ing oscillation is cumbrous and in-
adequate.”
Another motion on the azenda ran :

“That (his Convention considers that in
view of the fact that the B.B.C. are em-
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tirely dependent upon the licence payers
for its income, the said licence payers are
entitled to more detailed information as
to the disbursement of the funds in the

administration of the B.B.C.”
0000

BRITISH INDUSTRIES FAIR, 1930.

New quarters have been found for the
London section of the British Industries
Fair, 1930, in the specially reconstructed
Olympia at Hammersmith.” The Fair will
be held from Felruary 17th to 28th, and it
'is expected that, as in previous years, the
radio industry will be well represented.

cooo

FIELD DAY FOR ALL.

Members of auy radio society are in.
vited to take part in a Direction-finding
Field Day—the last of a series—to be held
at Elstree, Herts, on Sunday next, July
7th, by the Golders Green and Hendon
Radio Society. The requirements are a
portable set capalle of reception on 150
metres, a pair of hcadphones, frame aerial,
compass, map and means of trausport.
Several valuable prizes arc offercd.

Full particulars are obtainable from the

Hen,  Secretary, Lt.-Col. H. Ashley
Scarlett, D.S.0., 60, Pattison Road,
London, N.W.2.

cocoo

LOUD SPEAKERS AT R.A.F. PAGEANT.

Nearly  sixty  Marconiphone  loud
speakers will be employed for public
address purposes at the R.A.F. Pageant at
Hendon on Satwrday, July 13th. Five

1

FRENCH AIRCRAFT WIRELESS. The

radio equipment, fitted with Dario valves,

used on board the ¢ Yellow Bird,” shown
above.

special 32.valve power banks will comprise
the last amplifying stage, and the total
number of valves used will be nearly 180.
The total H.T. current will he 6,000
milliamperes at 350 volts, while on the
L.T. side 350 amperes will be taken.

Wireless
World

PATENT LAW: ANY COMPLAINTS?

The Patents Conmunittee, under the
chairmanship of the Rt. Hon. Sir Charles
Sargant, has beguu its iuvestigations, and
persons and associntions who wish to sub-
mit suggestions or to give evidence before
the Commitice arc invited to communicate
with the Secretary, Mr. R. W. Luce, In-
dustrial Property Department, Board of
Trade, 25, Southampton Buildings, W.C.2.

The Committee was appointed by the
Board of Trade to report whether any
amendments in the Patents and Designs
Acts or changes in the practice of the
Patent Office are desirable.
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the United States, according to a New
York message. All America Cables, a
subsidiary of the International Telephone
and Telegraph Corporation, has obtained
wireless telegraph and telephone conces-
sions in Ecuador, Peru and Columbia.
The Columbian concessivn anthovises the

* construction of a high power station at

Bogota, with two additional stations on
the Atlantic and Pacific coasts respec-
tively.
ccoo
NEW B.B.C. WAVELENGTHS. .
Certain revisions in the wavelengths of
the British broadcusting stations under

A TRANSATLANTIC VICTOR. ‘The * Yellow Bird,” on whick the French airmen,
MM. Assolant, Lefevre and Lotti made their recent crossing of the Atlantic. 'The
wireless equipment, which was in constant use throughout the journey, is seen below.

U.S. TEST PROGRAMMES FOR
BRITAIN,

A new series of transmissions specially
intended foi reception in (ireat Britain in
the early evening has been inaugurated
by WGY’s short-wave station, 2XAF, at
Bchencctady.  The  trausmissions are
carried out daily, except on Saturdays and
Wednesdays, according to the following
schedule :  Sunday, 7.20 to 10.30 p.m.,
15,340 kilocycles; Monday, 7 to 9 p.m.,
13,660 kilocycles; Tuesday, 7 to 8 p.m.,
15,340 kilocycles; Thursday, 7 to 9 p.m.,
13,660 kilocycles; Friday, 7 to 8 p.m.,
15,340 kilocycles. All time references are
B.S.T.

o000
CANADA’'S WIRELESS HOTEL.
The first complete hroadcast receiving
equipment, combined with a local public
address system, to le installed in any
hotel in Clanada, has just heen placed in
commission by the Canadian National

Railways in the Chatecau Laurier at
Ottawa. The equipment includes &

broadeasting studio occupying part of the
eighth floor, 90.* puints *’ in the public
rooms and privale suites for special micro-
phones, loud speakers and pick-up ap-
paratus, together with a portable signal-
ling system with telephone coxnmunication
for the control of progrannmes originating
in the hotel. There is also a control
board hy means of which the hotel may
be connected directly hy wire with any
one of the 11 broadeasting stations which
the Canadian National Railways operate
in Cunada between Halifax and Van-
couver,
cooo
WIRELESS WEB FOR SOUTH
AMERICA.

In the international scramble for the
development of South American com.
munications a puint has been scored by

the Prague plan were announced by the
B.B.C. shortly before the plan cume into
operation on Sunday last. The follow-
ing is a complete tuble of the British
wavelengths now in use: —

Wavelength
Frequency in  in metres
Station. . kilocyles, {approx.)
Daventry (5XX) . .- 193 1,553
Manchester oo . o0 797 377
Daventry (5GB) .. ) 00 626 479
Glasgow 00 e . 00 752 99
Lomlon (1) .. . . 50 842 56
Londen (2) .. 00 0o 90 - —
Cardiff . ao ve o 968 310
Aberdeen oo e aa a0 995 301
Bradford 08, 8a ee_ .- 1,040 288.5
Bournemouth, 'Dundee, Edin.
burgh, Hull, Liverpool,
Plymouth, Sheffleld, Stoke,
~ Swansca .. 50 a0 .. 1,040 288.5
Neweastle .. aa 0o .. 1,148 261
Belfast . . " .- 1,238 242
Leeds' . 0o . 1,500 200

.' 1,500 k.c. (200 metres) is not a British exclu.
sive wave under the Praguc Plan, but special
arrangements have been made for its use by the
Leeds transmitter,

0000
REGIONAL BROADCASTING FOR
SWITZERLAND ?

The latest scheme for improving Swiss
broadcasting calls for the erection of two
high power transmitters, one at Sursee
and the other at Moudon, iu the south-
western district of the country. The
same plan contemplates the taking over
of the existing stations at (feneva, Lau-
sanne, Berne, Basle and Zurich, and for
the construction of small relays at Sitten,
Olten, St. Gall, Chur, in addition to one
at Locarno, Bellinzona or Lugano. The
entire system would be linked np by
special telephoue cables, thus permitting
an interchange of local programmes.

As the Plan de Prague has allocated
five exclusive wavelengths to Switzerland,
it would he possible to wse some of these
as common waves on which the smgller
and weaker relays could operate without
causing any interference.
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A Review of Manufacturers’

FORMO SHORT-WAVE OUTFIT.
This  cousists of a 0.00016 mfd.
logarithmic  type variahle condenser,
mounted on a vertical aluminium screen
for fixing to a haseboard.  An ehunite

Formo short-wave outtit with T
screen and extension handle,

extensivn handle 4in. long enables the

condeuser to be mounted close to the
coils and well back from the panel,
thereby totally  eliminating all  hand

capacity effects,

The moving vanes of the condenser are
supported at both ends, the two bearings
being carried in moulded pillars wilh
brass insets. RElectrical contact to the
moving vanes is made through the back
bearing and not by means of a pigtail.
Tkis may give rise to noises on the very

B 21
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Recent

sliort wavelengths if the rubbing sur-
faces become dirty; however, during our
tests there was no trace of scratch or
other objectionable unoises due to this
method of making contact.

The screen is provided with an earth-
ing terminal, and since this will normally
be ‘‘ earthed ' it was connected to the
moving vanes when measuving the capa-
city of the condenser.  The minimum
capacity was found te bo 12 micro-
microfds. and the maximum 0000164 mfd.

The outfit is made by the Formo Co.
(Arthur Preen & Co., Ltd.), Crown
Works, Cricklewood Iane, London,
N.W.2, and the price is 10s. 6d. withont
dial.

0000

COLLETT PANEL BRACKETS.
These pancl brackets are availuble in
two kinds, fixed and adjustable.  The
fixed type are wmade in large and small
sizes, measuring 3jin. X3in. and 6in. X
6in. respectively. The prices are 1s. 3d.

Range of Collett panel brackets.

SR

and 1s. 94, per pair. The adjnstable
type measures 5iu. x5in., and enables the
panel to be set at any angle between 60°

Products.

and 90° with the basebourd. These are
offered at 3s. the pair.

The mukers are the S. H. Collett
Manufactaring Co., 60, Pentonville Road,
London, N.1.

0000

“REALISTIC ” LOUD SPEAKER.

The ringe of loud speakers made by
Messrs. W, H, 8. Vincent, 72, Penton
Street, Islington, Loundon, N.1, under
the trade name of * Realistic,”” has been
augmented by a handsomely finished
cabinet cone in polished mahogany, sell-
ing at £6 6s. The distinctively shaped
diaphragm, built up from sections of thin

* Realistic '’ cabinet cone loud speaker in
polished mahogany case.

veneer wood as described in these pages
on November 14th last, is rétained. An
adjustable movement is fitted, which.
when correctly set, gives gond sensitivily.
A practical test on a high-quality
amplifier revealed a slight tailing off in
response ut the upper aud lower cnds
of the audible scale, hut this was only
in evidence when compared with a high
class  mwoving.coil  instrument.,  The
middle register is well brought out
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M-L ROTARY TRANSFORMERS AND
MCTOR GENERATING SETS.

The snecess of the small anode con-
verters hus led to a demaud for a larger
machine capable of délivering an output
snitable to operate public address am-
plifiers, radio gramophone sets for dance
purposes, and similar requirements. The
““E” type rutary transformers ave rated
to give 100 mA. at 400 volts, but our
tests showed that the machines are
capable of a much larger ountput, the volt-
age being higher than the rated value.

M.L. ROTARY TRANSFORMER
TYPE "E”

AT AT

507...4_._,__7 Sl N
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EFFICIENGY
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QUTPUT WATTS

Efficlency curves of the Type **E " rotary
transformers,

. The models dealt with in this review
are wound for 12- and 210-volt inputs,
but muchines can be wound to suit any
input vollage hetween 12 and 250. The
12.volt model is ideal for use with mobile
amplifiers, since it can be run off the car
aczumulator. If especially required, the
muchines can be wound to give an A.C.
output which is approximately sinuscidal,
but in this case the maximum watts avail-
able will e less than for a D.C. output.

Efficiency and voltage reguliation curves
were taken for the ¢ E’ type macliines,
and these ave plotted on the accompany-
ing graph. The full line curves refer to
the 210-volt model, and the hroken line
curves to the 12-volt model. An efficiency
of 70 per cent. was obtained at 85 watts
output (670 volts, 125 mA.) from the 210-
volt model, while the maximum efliciency
was recorded with the 12-volt model when
55 watts (400 volts, 130 mA.) were drawn
from the output end. The efliciency was
found to be 52,5 per eent. ‘T'hese figures

Wireless'

L World
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are  highly

machines
The :nachines are made by the M-L

Ltd.,

satisfactory  for

Ryndicate, Victoria
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M-L rotary transformer Type “E'" and
smoothing circuit,

Works, Coventry, and the price has been
fixed at £12 5s. for either type.

A special smoothing equipment, con-
sisting of two chokes wound un o massive
core, with 4-mfds, condensers assembled
on a stout iron frame, is supplied for use
with these generators. The measured
D.C. resistance of each choke was found

to be 45.5 ohms; the voltage drop across °

these will be negligible. The smoothing
equipment is offered at £4 5s.

These machines can be obtained giving
high- and low-tension outputs and driven
by a separate motor. The motor-generat

M.L. ROTARY TRANSFORMER

TYPE"E"
w e |
o I
-
- 800 —+
0
> —
. 600}—|— - | 4]
2 B 4]
5 aoof————1 =~ -
o >——1_ —t g o — 44 -+ 4 -t —4

80 120 160 200
OUTPUT CURRENT (mA)

Voitage regulation curves of M-L rotary
transformers Type ‘ E.”*

ing set illustrated comprises a 220-v. A.C.
motor coupled to a ‘Type F pgenerator
delivering 400 volts al 200 mA. at one
end and 6 volts at 6 amps. at the other.
It includes smoothing equipment, hoth

Complete motor generating
cquipment fitted with Type “R' generator giving 400 volts and 6 voits.
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H.T. aud L.T., and automatic ** cut-out **
to guard against damage due to short-
circuit of the output. The complete equip-
ment is mounted on a substantial hed
plate made up from stout angle iron, and
the price has been fixed at £40.

©000OQO

BULGIN MULTI-COIL.

This is a dual range coil particularly
suitable for use with screen-grid valves,
since by adopting the tuned anode cir-
cuit, or tuned grid arrangement with
parallel feet wiz a choke to the plate
of the valve, simplified switching is pos-
sible. The type “ A’" is the aerial-grid
unit, and the type ** B the H.F. coil.

The device consists of a 3in. diameter
former carrying the medium-wave coil,
wound in two seetions, on the outside,
while  the long-wave portion is wound
on a slotted former mounted inside the
3in. tube and with its axis at right
angles to that of the medinm-wave enil.
The long-wave coil is centre-tapped ‘and
electrically connected hetween the two
sections of the medium-wave c¢oil.

A simple push-pull three-point switch
short-circuits the loading eoil.  Three

Bulgin multi—coil with wave change
switch incorporated.

terminals are fitted, 1 aud 2 heiug con-
nected to the outside ends of the
medium-wave coil, while the terminal
marked ““X’ is the electrieal centre
tap for both long- and medinm-wave
coils.

An ““ A’ type unit was submitted for
test, and when connected to a standard
receiving aerial, with a 0,0001 mfd. con-
denser between the aerial and the centre
tap, tuned from 215 metres to 620 metres
on the medinm waveband and  from
1,060 metres to 2.570 metres on the long
waves. A 0.0005 mifd. variable con-
denser was nsed. The makers give the
ranges as 250 to 550 and 1,000 to 2,250
metres respectively,

The price of ““A” and “B" coils
is 16s. 6d. each. Another type (“'C'")
is available also at the same price; this
ineludes a reaction winding, The makers
are Messrs, A, F. Bulgin and Co., 9, 10,
11, Cursitor Street, Chancery Lane,
London, E.C.4.
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NEWS FROM ALL

QUARTERS.

By Onr Special Correspondent.

H. G. Wells at the Microphone.—Bigger Studio Audiences ?—Western Regional.

A Talks Coup.

Mr. 1. (. Wells muaking his first ap-
pearance before the B.B.C. microphone
should bhe an interesting phenomenon to
us all, whether we be ‘* dyed-in-the-wool
radio hams,’”” set constructors, or merely
genile listeners. The famous publicist
15 definitely booked to appear at 9.15
p-m. on Wednesday next, July 10,
and 1 gather that Savoy Hill is so de-
lighted over the coup that the question
of ‘‘censorship '’ which usually arises
has uot heen discussed. It is known,
however, that Mr, Wells' talk will be
based on his recent speech in the
German  Reichstag on the subject of
world peace, .
cococo0
Tyranny of the Talks Manuscript.

In securiug a speaker of Mr. Wells
calilve the B.B.C. deserves every con-
gratulation, more especially in view of
the fuct that the creutor of Mr. Britling
is onc of the illustrious few who have
not  hitherto  disguised their unwilling-
ness to broudcast.

Perhaps we are on the eve of a new
eri in broadcast talks in which. inci-
dentudly, the manuscript will be less of
a tyrant than at present. Nowadays
broadeast. ** tulks ” are not talks at all,
but merely readings by people who, in
many cases. have hbeen endowed with
st talents except elocution. The pity
of it is that, if allowed to, they could
tall: with grace und distinction.

0000

Sunday Morning Thanksgiving.

The Thanksgiving  Service for the
King’s recovery, to be held in West-
minster Abbey next Sunday morning, is
to he broadcast from all stations of the
B.B.C., including 5SW, the Empire
short-wave siation at Chelnsford.

It is expected that broadcast receivers
will be installed in a number of
churches to enable congregations to par-
ticipate in the Abbey service.

o000
“Disclosure.”

The play for broadcasting on July 11
from 2LO and 5XX is to be ‘ Dis-
closure,” and not Cierhardi’s * Tord
Brate,” which was originally arranged.
““ Disclosure  is by O. Wyndham and
Ivor McClure.
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That Studio Audience.

It disturbs me to be told that the
B.B.C. intends to enlarge the studio
audience in the near future. The com-
plicating factor ubout the studio audi-
ence is that it is always a scratch team,
with no sense of the microphone and
no time in which to learn studio
manners. One batch of novices succeeds
another, and as each is intoxicated by
the novelty of the experience, laughter

NORWAY'S BROADCASTING CENTRE.
A new view of the Oslo station., which
transmits on 493 metres.

and applause swamwp the performance
and the listener tukes pot luck.

A friend of mine suggests that the
“studio audience’’ should consist of a
group of hirelings, in another room, who
would clap und laugh throughout the
progranune,  Their efforts  would he
“faded-in ” and *“ faded-out’’ at ap-
propriate moments.

o000
Bristol and the Western Regional Station.

Bristol, it seems, is doomed to  dis-

appointment in regard to the Western

Regionul Station. Kver since broadcast-
ing began, the citizens of Bristol have
strenuously demanded a station of their
own, aud in view of the fact that a site
for the vew Western Regional is to Dbe
chosen in the course of a few months
the plea is being renewed. The B.B.C.
has decided, however, thut the Western
Regional must be located * somewhore
in Wales,” probably near Cardiff. But
Bristol may expect that an independent
studio will be provided from which
local programmes can be relayed to the
regiomal station. It is probable that
many other importunt cities and towns
will have studios of their own.
coo0o

* Flivvers * at the Proms.

Already a  skelelon programme has
been mapped out for the B.B.C. Prom-
enade Concerts, The eight weeks’ sea-
son will open at the Queen’s Hall on
Saturday, August 10, under the con.
ductorship of Sir Henry Wood. A fea-
ture of this year's ** Proms.” will be a
number of new British works, the com-
posers  represented  including  Arnold
Bax, Arthur Bliss and Herlert. Howells.
In some cases the composers will con-
duet. Two  revolutionary  innovations
will be Honegger's ** Rnghy,” describ-
ing the game in terms of musie,
and an  American  symphony—*¢ Flivver
10,000.000,” by IKrederick 8. Converse—
described  as  ““a joyous epic for
orchiestra.”” I gather that it will be a
hymn to mass production.

cocooO

B.B.C. Takes the Hint.

I am glad to note that the B.B.C. has
acted  promptly in  removing a pro-
gramme aumnaly to which I drew atten-
tion in n recent issue. For some time
past Belfust listeners have been tanta-
lised by Mr. llavvey Grace’s Saturday
tulks from London on * Next Week’s
Music.””  'These were broadcast from
2BE in common with other B.B.C. sta-
tions despite the fact that very litile of
the music referred to was included in
Belfust's programme! -In fulure, while
Mr. Harvey Grace is giving his talk,
Me, E. Godfrey Brown, the musical
divector at  Belfast, will discourse on
music actually to be broadeast from that
station.
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The Editor does not hold himself responsible for the opinions of .his correspondents, . .
Correspondence shou'd be addressed to the Editor, “The Wre'ess Wor:d,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. -

SELECTIVITY AND QUALITY.-

Sir,—A chance remark in a letter by Mr, C. W. Carr in
an issue of some months ago, in which he speaks of ‘‘those
many wireless enthusiasts who havé plumbed the depths of
sound wireless,” reminded me of a problem in which very
little advance seems to be made.

Whilst it is possible to obtain a very convincing repro-

duction from the local station by employing a moving coil -

loud speaker and a carefully designed low frequency amplifier,
any attempt to obtain good reproduction on a set of high
sensitivity, on the H.F. side (and consequently fairly high
solectivity) ends in disappointment. I do not mean to say
that it is impossible to obtain a station, some miles distant,
with very fair success, but it is impossiblo to do justice to the
capabilities of a modern loud speaker under such conditions.
This of course is due to the mutilation of the side-bands in
the high-frequency portion of the receiver. I should be much
interested to hear the views of any of your readers on this
subject, which is surely one of topical interest on the eve
of the introduction of the regioual scheme and the consequent
necessity of selectivity in a recriver.

This seems to be a '“ depth  which could stand considerably
miore plumbing and most recent advances in receiver design
(i.e., S.G. valves, low loss couplings, étc.), whilst doubtless
excellent in their primary ‘object tend to increase this defect.

I am quite aware that there are difficulties in the way, but
if attention is attracted to this subject and interest created
in®it, radio designers may perhaps De stimulated to increase
their activities in an attempt to solve this problem, and
selisitivity and good reproduction may be made compatible.

London, $.F.13. R. L. SOPER.

-AMATEUR STATUS.

Sir,—I must heartily congratulate you on the leading article

in your June 19th issue, regarding the amateur status in this
country. T am very glid you have taken it upon yourselves
to voice the matter, and I trust it will be of some avail.

"On several occasions your columns have proved the medium
of reform. May they be so in this case.

Antrobus, Cheshire. J. SPEAKMAN (BRS 98).

Sir,—1 wish to cougratulate you more than heartily upon
your leading article in the Junme 19th issue, and I am sure
there are many others that think the same hut will not trouble
to write saying so. Regarding your last paragraph, of course,
there is plenty of roum, and might I suggest tEut you press
fur a band of one-metre width from, say, 12 to 13 metres and,
whilst on this subject, why not press for the authorisation to
use the 80-metre band which the Washington Conference gave
to amateurs? .

Thanking vou very much indeed for your endeavours.

Burgess Hill, Sussex. ‘“ INTERESTED PARTY.”

"VALVE OUTPUT.

Sir,—The letters from Mr. Reeves und Mr. Bowsher are
very interesting, and it is to be hoped that the valve manu-
facturers will adopt a standard system of calculating the
pcwer output of their valves.

If two valves are placed in parallel, then
impedance is halved and the output is doubled.

I am. however, not clear as to the . case of two valves

the effective

arranged in the so-called ** push-pull  system. How does one.

.MORSE INTERFERENCE.

calculate the maximum undistorted power output of two

velves used in this manner? The effective impedance is

doubled, I understand. .
For comparative purposes three cases may be taken :

(1) -One

‘PX.650 valve; (2) two PX.650 valves in parallel; and (3) two

similar valves in push-pull, all with 200 volts anode voltage

and —40 volts grid bias. The listed amplification factor is

3.5 and the impedance 1,750 ohms. “ KEENTONO.”
Blackburn. ’

Sir,—I notice that several correspondents who have written-
in recent issues on the above subject have taken it for .granted
that all Morse interference on medium-wave _broadcasting
stations is due {o transmitters actually within  the medium
waveband. 2o q o8 ®a o

In my experience, however, the strong harmonics .set up hy
powerful wireless-telegraphy stations working -on- the long
waves are-responsible for a good deal of this interference.

The Air Ministry stations, GFA and GFB, seem.to be par-
ticularly bad offenders in this vespect, at any rate, as far as
the London area is concerned. The former. especially produces
a number of remarkably strong harmonics within the 200-600-
metre waveband which become painfully audible when they
happen to heterodyne the carrier-wave of a distant broadcasting
station. . )

On one evening recently, for example, 1 was able to read
the whole- of the evening shipping forecast from GFA with-my
set tuned to Radio-Belgique !

One appreciates, of course, that GFA and GFB conduct an
important “ meteo.” service of forecasts and reports of value
to shipping, etc., but steps might perhaps be taken to reduce
thé harmonic: interference without seriously impairing the
efficiency of the iransmissions on their fundamental wavelengths.
I understand that special attention was given to this matter
(apparently with some success) in the case of the new trans-
mitters installed some little time ago at Croydon Airport.

Wandsworth Common, 8. W.18. W. OLIVER.

IT'S UP TO THE B.C.L.

Sir,—~As a keen reader of The Wireless World since pre-
broadeast days—when your journal was *the only one for
the amateur—I deprecate the allocation of the * Correspondence
page to so much destructive criticism of the B.B.C. poliey
and programmes

I assume that most readers of your paper have sufficient
technical ability to bring tleir receivers up to date. The pro-
vision of a screen-grid H.F. stage would bring in most Con-
tinental stations worth having (and what could the B.C.L.
desire better than Hilversum or Kalundborg as a smtable
alternative to the occasions when the B.B.C. programme is
dull?). .

To)jog along and grumble is like putting up with an old
car and yet grousing at the limitations thus imposed. The
radio licence fee of 10s. does not limit the listener to the
B.B.C. programmes, and at all events the B.C.L. gets more
for his money than did the old enthusiast in the days of the
‘“Morse only ’' receptior: (via ** crystal ™). )

I would advis» the B.C.L. to anticipate the regional scheme
by having his receiver modernised, and thus in the meantime.
be able to select s own programmes instead of taking all,
that may be offered, to his-surfeit, of matter indigestihle.

’ ’ " THOS. A. FAWCETT.
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* The Wireless World ”” Supplies a Free Service of Technical Information,

The Service is subject to the rules of the Department, which are printed below, these

must be strictly enforced, in the

interest of readers themselves.

A selection of

queries of general interest is dealt with below, in some cases at greater length than
would be possible in a lelter.

Choosing Inductances.

I have a number of commercial plug-in in-
ductances marked with their values in
mirrohenrys, and propose to use them
in the construction of a loosely coupled
tuner for long-wave broadcosting only.
What value would be necessury to
cover the band with a 0.0005 mfd.
tuning condenser? E. T

A col of about 2,000 microhenrys
should be sutlicient to enable you to reach
the upper limit of the ‘ official "’ long-

wave broadcasting band, but by using a

value of | say, 3,000 microhenrys the lower

limit of your runge would not be unduly
high; in fact, anything between the two
values we have given would be fairly
satisfuctory.

0000

For Headphone Reception.

My set, intended solely for headphone -

reception, comprises two high-ampli-
fication I1.F. stages, followed by an
anode bend  detector. | have seen
it stated that this form. of detection
ts not the most suitable when telc-
phoncs are connected directly in the
annde circuit, but prefer thiz method,
and should like to retain it. My main
dijficulty 1s that capacity cffecls are
troublcsome; when my hand  ap-
proaches the aevial end of the set
a certoin amount of instability 18
produced, I take it that this
trouble could be overcome by taking
steps o restrict the circulution of
H.F. currents through the phones,
and showld be obliged if you would
give me a circuit diagram of a re-
commended arrangement for the de-
tector. It should pcrhaps be added
that the set is completely scrcened,
with the exception of the aerial-grid
coil, H. B.
It is ot unusual to find that * end-to-
end "’ feed-back through stray capacities
is often responsible for trouble in a high-
officiency multi-stage H.F. amplifier such
as that you describe, but there should
be nc great difficnlty in overcoming the
trouble. Wo suggest that the detector
connections should be arranged as shown

B 25

in ¥Fig. 1. An H.F. choke is inserted
directly in the detector anode circuit,
and a by-pass coundenser, C, is shunted
between plate and filunent. 'This con-
denser should be as large as you cun
convenicntly make it without impairing
the quality of reproduction, and in all
probability a value of between 0.0005 and
0.001 mfd. will be suituble. It is safest
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Fig. 1.—Bottom bend detector with phones
in its anode circult.

to mount the clioke outside the screening
box in the position showu, in order to
avoid any risk of coupling letween it
and tho detector grid coil—in this case
the sccondary of the H.F. transformer.

By counceting a  volume control re-
sistance, R, across the tclephones, you
will be able to operate the detector under
the best conditions withont producing
cxcessively loud siguals, and at the same
time quality will be improved when the
resistance is tet at a comparatively low
value.

We have shown, in addition to the
detector grid bias battery, a potentio-
meter for fine regulation of voltage ; this

21

is a refinement that will seldom be really
necessary with modern valves of the type
used for anode hend detection, but it may
be useful in a long-range set when re-
ceiving extremely weak signals.

0000
Remote Control.
Wil you please icfer me to a back

number of “1T'he Wireless World "'
giving instructions for wmalking a
reloy (for remote control purposes)
with the parts of an ordinary electric
bell? N. P. R.

T'his conversion was described in an
illustrated  article in  our issue of
July 27th, 1927. Although the relay was
for a somewhat specialised circuit
arrangement, giving control hoth  of
volumie and of filament switching, it
would be equally snitable for ordinary
purposes.

A word of warning : simple relays of
this kind are apt to give trouble if they
are called upon to interrupt a heavy
current,

ooo0o0

Transportable Short-wave Set.

For wse in West Africa, I am thinking of
huilding a short-wuve receiver in
‘“transportable’ form, complete with
its batteries in a single contuining cose.
An improvised “ open " acrinl will be
used. On acconnt of the climate, the
currant supply problem. is a difficult
one, particularly with regard to I(.T.,
and 1 have decided to uze the smallest
number of inert dry cells that awill
gire reasonable results. (‘un you give
me an idea as to the lmrest permissible
H.T. voltage, and alse say whether
the yeneral circuit arrangement of tle
original * Empire Receiver’ or of the
“ New Kmpire Receiver’ would be
the most suitable for iy pnrticular
purpose ? T. C. A,

We suggest that the cirenit of the
original “ Kmpire Receiver * described in

The Wireless World of June 29th, 1927,

would be tle hefter of the two you men-

tion. 'I'lis set should give very fair re-

sults with an H.T. voltage of about 40

(25 to 30 dry cells).

RULLS.

(1.) Only one question (which must_deal with
a gingle speeific poinl) can be unswered. Letlers
must be coneisely worded and headed * Infor-
malion Depariment.”

(2)) Queries must he wrillen on onc side of
the puger, and divgrams drawn on a separale
sheet. A seli-oddressed slamped envelope must
be cncloscd for poslal reply.

(3.) Designs or circuit diagrams for complele
receivers cannol be given ; wunder present-day
conditions juslticc eunnot be done to questions
of this Lind in the coursc of a lelter.

(4.) P’raclical wiring plans cannof be supplied
or considered.

(5.) Dc<igns for componeni{s such as L.F.
choles, power transformers, clc., cannol be
supplicd,

(6.) Qucrics arising from lhe construction or
operation of reccivers must be confined lo con-
structional sets described in “ The Wireless
World * or to standard manufaclurcrs’ recefvers,

Itcaders  desiring  informalion on mallers
beyond the scope of the Informalion Depari-
mend arc invited (o submit suggcstions regarding
subjecls lo be treated in future articles or
paragraphs.




22

Parallel-feed Trausformer Coupling.

/8 there any reason why a volwme con-
trol resistance should not he shunted
across the gprimary winding of an
L.F.  transformer connected in a
parallel-feed circuit? G. L. B.

This method of volume contral is ap-
olicable to the * parallel”” form of con-
aection, and is applied in exactly the
same manner as when the primary is
comnected in series with the valve anode.

0000

Modified Screening Box.

1 am thinking of moking up a sct on the
lines of *“ The Flat-Dwellers’ A.C.
Three' for use with an apen aerial,
but  should like to use a copper
screening  hox wmeasuring approxi-
mately 8in. cube, which I already
have.” Do you thinl: that this would
be a satisfactory substitute for the
completely screened case used for the
set as  originally described, and, if
80, will you please give me a dia-

gram  showing which componcnts
should be included in the wmetdl
case? H. D. L.

It should be possible to construct a
successful set on the lines you suggest,
but the wuse of rather less complete
screening  thav  that included in the
original will entail meticulous care in
“ decoupling ” the various circuits.

cot Wireless
Worldl

denser between plate and cathude of the
valve, and very possibly to insert an
H.F. choke in the position marked X.
As an alternative to the use of a choke
you could use a non-inductive resistance
of two or thice thousand ohms; a value
of this order would not seriously reduce
the amount of L.F. amplification obtain-
able. 0000

Waveband Switching or Interchangeable

Coils ? .
1 have seen it stated that a receiver is
considerably more senaitive when

interchangeable coils are used than
when waveband switching 18
adopted, and am  consequently in
doubit as to whether it will be wise

to proceed with my proposed scheme
for fitting wave-change switrhes to
my set. Wil you pleaze give me
your opinion on the matter? ]

= . J.B. S

We think that the statement quoted
by you is unduly strong. While it
cannot be denied that switching induces
some small loss, the falling-offl in amphi-
fication is generally so small that it is
difficult to measure, let alone to bear any
reduction in signal strength due to it.
But there is another aspect of the ques-
tion not always appreciated; a set with
plug-in coils built to a given standard of
efficiency will tend to be rather more

-

<-‘-——-'--——————(:

!
-

|

|

|

|

|

1

1

I

{

|

|

!

!

I

}

| .

HT A+

———'}—

Fig. 2.—Parallel-feed H.F. amplifier, showling scr d comp

The circuit diagram for which you
ask is given in Fig. 2. 1In view of your
proposed departure from the nriginal lay-

out we think it will probally be necessary

to take more elaborate precautions with
regard to the anode circuit of the de-
tector, and it will be advisable to con-
nect the detector anode by-pass con-

compact than wheu a switch change-over
is included. This is for the reason that
in the latter type of receiver space must
be allowed for two sets of coils, and, as
you are doubtless aware, the efliciency
of a high-freyueney inductance winding
is dependent to a great extent on its
physical dimensions.

-
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-+ H.F. Transformers, Tuned Anode,

or Paralle] Feed ?

I am at « toss to know which is the bast
form of H.F. coupling for my pro-
jected set. A large-capacity M7, ac-
cumulator i3 to be used, and so 1 tuke
1t that there is no reason why ] should
not avail myself of the simplicity of
the tuned anode method; hut will this
give as much amplification as a pro-
perly designed trunsformer?

Again, there is the parallel-feed
method with an H.F. choke in the
plate oircuit. 1Is it possible for « set
ncluding this arrangement to be as
sensitive as when either of the other
schemes are employed ? S.L. W.

It is quite impossible adequately to
compare the relative, merits of these
methods of coupling in a few words, but,
speaking generully, it is true to say that
tuned anode coupling can provide as mnch
pure H.F. amplification as any other de-
vice, although, if the valve impedauce is
on tho low side, it will be necessary to
convert the coil to an auto-transformer by
*“tapping down ' the plate connection.

The parallel-feed method cannot-give as
much amplification as either of the other
methods, because the chigke is in parallel
with the tuned circuit, and consequently
is responsible for a reduction ih its dvna--
mic resistance. i -

In muking comparisons from the point~
of view of amplification efliciency, it must
not be forgotten that the residual inter-
electrode capacity of the valve must he
taken into consideration, and in practice
it generally makes little difference from
this aspect alone whichever form of coup-
ling is chosen, as it is generally possible,

to reach the limit of amplification with
“any one of them. l

cooo

More Magnification Wanted.

Taking into consideration the fuct that I
am compelled to use a very short in-
door aerial, the performance of my,
“Ereerymun Four’' is more than satis-
factory, but there are occusions un
which [ should like to extend its
range. 13 lhere any simplc method,
wherehy its overall sensiticity may be
greatly increased ? C. D.

We fear it 15 inevitable that your range
of reception should be somewliat limited
when the set is operated with a very short
aerial. and it is not possible to improve
matters to an cxtent that is readily audible
without making sweeping alterations. We
assume, of course, that your H.F. valve is
of an efficient modern type, and that your}
detector valve is both suitably c¢hosen and
corvectly operated in the matter of grid
bias and anade voltages.

We are inclined to make the more or
less obvicus suggestion that you should
use as many uas possible of your present-
parts for the construction of o * two-
H.I"." set; but before doing so you
sbould try the effect of joining your aerial
directly to the “grid”” end of the aerial-
grid transformer, and not to the normal
aerial  terminals. When a very short
length of wire is used as a colleclor, this
alteration often makes a very decided im
provement in signal strength.
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ADVERTISEMENTS. 1II

Receivers for Sale.—Contd.
| L\Iﬁm. 8 BROS. for all the Best
™ X,

=,
SIZ\[MO.\'I):S BROS.~The New Empire receiver; £11.

JTNMONDS RBROS. for Receivery,
b any published design.
SL\[ MONDS BROS. for the Xilo-Mug Four; £18,

JIMMONDS DROS. for Best Materiuls and Guaran-
D3 tew] Workwauship,

JTMMONIIS BROS. i iona;
h RIIE ROS. for the Screened Grid Regionui;

Moden

constrncted  to

JIMOAMONDS BROS.
rJ o and aepairs.

SL\I.\J(‘;\'US BROS. for the Pentode Two; £7/2/6.

{ ]M')I()XDS BROS. for Quotations Without Obliga-
ions,

Sl..\[M()NDS NROS.—All above prices are for the set
us epecitied, in oak cabinet, exclnsive of valve.,

hatteries, and royalties; prices with pleusure for sets

14_) yoor own or any design,

SHIMONUS BROS., Shireland Rd., Smethwick.

{4841

for Modernisations, overliauls,

4! -Mulurd 8.(.P. kit, complete (no valves), reay
¢ o assemble to the last screw; snip, £4. Jrost,
a4, Ulerkenwell Rd., L.C.1. 15432

Ql'r\l.\llv‘.R Cleavance.—-Well known London mako 2-
[} and  Z-valve reccivers, brand new, perfect and
guaranteed; prices for quick disposal:—
<)-VALVYE Rcceivers, 27'6; 3.valve reccivers, 47/6;
these prices are cnefifth of the original prices.
Hmons _..\‘lvMic:haPl London Make 5-guinea
~onic Kits, brand new, puerfect and gua
hewng sacniticed at 40 -+, torsarded 1ree;
hn;ric:‘fnpl(-l\el beuk oé 1nstructions and full-sized
. Alarconi ompany's ip!
Tuner. practically new, 30/-, pany EEID SEIEED
'I. B. HUMPHREYS and Co.,
(2 Caunon 8t., l.ondon, E.C.4,

DIILIPS All Mains 3-valvo Set, perfect; £16.—
Alills, 29, Carlten Rd., Salford, {5409
"‘('In':l‘:n\'lcl‘l‘(:rid 'I‘hxi‘ce by Percy Harris, in malo-
gany  cabinet, with valves; cost £1 vgai
£6/10.--1, ]\1¢~rriva’dc Rd., Smethwick. hE bal f0s

Tl'l‘.«\;\' Tlhree Sereened Grid, complete kil, unpacked,
{r

23, College Il
(5390

with Mullard valves, cost £7, nccept #£5; AV.6
Lransformer, new, 22/-; Amplion cone spcaker, 12/-;
P.M.14. P.M.ADLX,, P.AL24, brand new valves, 38/-.—
1, Mervivale Rd., Smethwick. (5393
NATI()N./\L Portable 5.valver, £10; also 3.valve set,

VU wak cabinel, cone speakers, £6/10; gemtiue bar-

R th umder 2 months use; owner going away. -
20, alsall Rd., King's ITill, Wedueshury. (5430
\'l‘.l()NAL Portable for Sale, practically wew;
€10; wll complete,~Box 2025, ¢/o The Wirclcss
Worhl, (54

8-\'ALVE Superbeterodyne, of high quality, factory.
made  American  cgmpoueuls, with 15 perfect
valves (some unused), new Jxide trickle chal.';zcr and

20 ALl 6v. lLatlery, spare transfivmers, coils, ctc,
excellent  range and quality; £14. Box 2024, «lo
The Wireless World, {5425

URNDIPT Screened Ethophone (8.G,, Det. and
Pentle), with valves, as new; £7/10.--Box 2020,
elo The Wircless World. {5421
’,&NYTIHNG Radio.
£

P;\R'l's and (‘omplete Sets on

I,EASY Yaymeuts,

S‘li.\'l) List of Requirements for Quotations.
)

JHIEL'S RADIO
b s

4, Yreeman's Court, Cheapside, KE.C.2.
(5407

Glé(‘(lPH(lN)v} Stabilised Six, 26 guineas; Gecophoune
A JI.'t. eliminator, 9 guineas; the above cost
£70 new lasl year; ov, topether, corplete
awith Awmplic * Celestion lowd-speaker, 2 accwmmla-
tors, aml specin) mahogany eabinet  for accumunlbator
and’ climinator, 41 gnineas; please write for appoint-
ment any evening, any time.—30, St. John's Av., Mriern
Barnet, N.11. (5404

owner over

BATTERIES.

PP:NI‘(:UI-‘. Useors, wrile for details of new size self
e batlery; 7d. per volt; illustruied cati-
57, Studley
(0273

logue  gi data post free.—~U. Taylor,
1d., Stockwell, T.ondon.

ET . Replacements.—S8acs  (capped or an-
V‘ capped), liighest grade, No. 1, 10d. per doz.;
No. 2

1/9 per dez.—Sce below.
71:\' —Best quality (wired), No. 1, 8d. ner doz;
4 No. 2, 9. per doz.; orders valned 5/- carringe
paid, otherwise 6d. for postage.—British Battery Co.,
lardeudon Rd., Watford, Herts. {0258
FXI])E 1.1, Acmxmnl_ators. 100 volts, 2,500 millic
4 amps, condition fair; 10/6; London.—Box 2023,
cio The Wircless World, (b424

JXIDE 140v, 1LT., 2,500 awmp., charged, with carry-
mg cascs, 30/-; Exide 4v.x45 amp. L.T., 8/6;

also 4v.x20 amp.,, 6/6.—77, Hartland Rd., NW[56
4i3
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‘_' REPAIRS T

‘the
DOMINION’
Slow Motion Dial

A Vernier Dial at 3/6! Bring your set
up to date by fitting this ;lowy motion
dial. The mechanism is of special non~
backlash_ construction which makes very
fine tuning easy. Finished in smooth
black or beautifully grained mahogany
bakelite.

rownie
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NELSON 8T. WORKS, LONDIA
NW.1,

THE LEADING MANUFACTURERS
OF MOVING CDIL LOUDSPEAKERS

Offices: 89, SELHURST ROAD, S, NORWOOD, 5.E.25,
Warks: (Always Open 42, Cherry Orchard Road. K. Croydon.

A"K tmake of [.I'. Transformer, lLondspeaker

or headphrnes repaircd and disputched withia
48 HOURS—TWELVE MONTHS' GUARANTEE
with vach repair.  @/= Post Frec

Termslo Frade.
TRANSFORMER REPAIR CO,,
Dept. W,
kzﬂ, High Strast, Collizrs Wood, London, S.W.13, A

EXACT TUNERS

230 16 2,000 melees.
No farther coils ure vv quiced, tanin ag sineple as
A 8.0, sec “ Wireless World,”” Januars 23th. ' W
ran strongty recomimen  thio t r:." Send postear.
for particolars nnl Clresits PLEYE to

THE EXACT MANUFACTURING CO.
Croft Works, Priory Place, COVENTRY.

N\ AN

S
RURTESREXAY

~ “\'\‘\ Nyl
ELEAS ALEE S50

Batteries,—Contd.

ET ILT. Rallerivs.—Parts per dozen, jars, No. 1,
24 %1% square, 1/3; No. 2, 1/6; zincs, No. 1,
No. 2, 1lId.; eacs, No. 1, 1/2 dozen; No.

s lerminals, 8d., 10d.; dozen cells (18 volts), com-
plete with bands and clectrolyte, No. 1, 4/1; No. 2,
5/., post 9d.; high eliciency, toug life, self charging,
upkeep srosll Gd. for sample uuit; illustrated
booklet free, carviage frec orders 10/.; write for free
list wireless bargains; trade supplied.—W, Taylor, 57.
Studley Rd., Stockwell, Londoa. (0039

(018, Accumulator Hire and Maintenance Scrvice
(5 wile radius}.—98, Cherry Orchard Rd., Sanyz-
13

don.

Bl;"]"l‘l-,‘l! Accumunlator Charging.—We guaranics
precise charging and maintenance by exper{ per-
sonnel. The {:riCes are very econonlical and include
trouble-free collection and delivery; also hire and part
hire service of Oldham batleries; official Oldham ser-
vico station.--Anelcy Radio (aseociated with Aneloy
Prodncts), 36, IHindmans Rd., Mast Dulwieh, S.R.22.
T'el. : New Cross 4074, 149353

THY Continue to Employ Expensive Dry Battories?
Fven tho hoavy duty type cannot stand the gaft

long if yon have a healthy amplifier; if you have elec-
trio light wby not install” a goed eliminator? Ours is
cxpensive, but it i3 the beat, and it is designcd for
tho fellow who wants milliamperes as well as velts;
stundurd model gives ono fixed power tup 300v. open
circuit} und 3 vcurinble from 0-300 by means of our
famous ClsrOstat universal range variable resistors; send
for our new 28.page pamphlet entitled ‘Il'ower; full
instructions and scale drawing are given for the con-
strnction of ultra-efficient H.T. eliminators, both I.C.
and A.0.; the hook is yoursa for the fasking; send u

p.e. to-duy.—Clande Tycns, Ltd. 76, Otdhall St., Liver-
pool. {51

BOLISIT Labour from Your Reception with Liberal
H.T. Supply on Safety First Conservative
Methods, by our H.T. fresh battery service; 120-volt
H.T, scrvice for 2- and 3-valve receivers, 1/. per
week, nn battury Lo buy, perfect receplion; also 150-
volt H.T. service; onr se vice covers Greater London
aud new cstates,—Pearson  Bros,, 32. Cawdor 8t
Poplar, Loudon. Fast 6155. (5265

OUR Ediswan 5,000 m.a. 20v. Accumulators, 10/6
cach: 2 Oldham 20v. and 4 Exide 2,500 m.s.
20v., at 5/- cachj kxide combined H.T. and L.T.
trickle charger, praclically brand new, £4/10.—Dierco,
3, Whilcfriars Buildings, llarrow Weald, (5363

HAR’I‘ Accumulater, 6-volt, 50 amp hrs, 100 int.
cellnloid case, tenk wood crate, leatber handle,
new condition: bargain, 30/-, or nearest oHler—Write,
Smoker, 16, Lyme CGrove Urmston, .\Iam'he.sberl.5399

CHARGERS AND ELIMINATORS.

RL’NB:\K}«"\' 1LT. and L T. Chargers for A.C. and
D.C, yeu may (ry 14 days.~Ardwick, Manches-
(0222
TRI(‘.KLE C‘harger, A.C., 1, amp., 2, 4, 6 volt,
37/6; IL'L. charger, £2/12/6.—Ernest J. Baty,
Luton, Beds. {4245
ANTALUM Elcctrode Strips for H.T. Rectificrs.
guilible for A.C. mains climinators; 2d. each, or
set of 8, 1/-.—1-7. Dalton St., West Norwood, S.[%.szo'ls.‘
TAN’I‘ALUM and Lioninm jor A.C. Rectificrs; make
i sive chargers; blue prints

and LA, 17- e

- lioninm clectrodes fitted
with terminals 2-3 amps., and 5-8 amps.—Blackwell'a
Metallurgical Works, Iid. Liverpool. [4593

RANSFORMERS and Chokes for Battery Elimina-

. yd for all wirelesa purposes, receiving or
transmi 1. enquiries _invited.—Chester Bros., 244,
Dal:ton Lane, London, F.8. (4993
28 / .—Unitlex A.O. eliminator kit, 120 volts 15
/ millmmps, contams full instructicns, maina
transformer, choke, resistance for 60-volt tapping, 3
condensers (tested 500 volts), and valve lldet; the
jot, 28/-; senl c.od. on receipt of posteard {Muliard
N.U.10 val 15/- extra); bumdreds now in use, cvery
«d 6 monthg, freo from Lo, the most
w in BEngland; state your town's voltage
wso i Mullard 10.15,10 tested valve ve-
quired, partieutars froe. Liverpool Radio Sup-
plies, Unillex Works, Myvtle St., Liverpool. (5243

EI.-TMCTRIC Trickle Cbargers, A.C., for 2, 4 or
complete in steel case, valve,

¢
ter. and 39, Victeria 8t., London, 8.W.1.

6 volts 1 "mf"' L
flexible cord and adaptor: 28/-; descriptive leaflet on
request; nts for dweet sates  wapted.—LVel.Fetrie
Radio, 56. Garden $t.. Sheftisld (5242

HILII'SON'S Safety High Tension Baliery Flimina-

tars for A.0. awid D.C. Mains.—Model A.C.5 givea
an output of 150 vo ., ang m:m'ldes’ one
fixed voltage at 150 and 2 variuble tappings giving

15 to 125 volis, fuil - 1 Lification s employed,
suitable for any receiver, price, cumplete with U5
valve, £4/.7/ wodel D.C.5 gives 150 volls st 25

w.u., and 2 variable tuppings give 15 to 125 volis,
suitanle for any recciver, price £2/5; model D.C.4
gives 120 volts, al 10 m.a., and 1 variable tapping
giving 30-90 volts, price £1/17/6; all these eliminaturs
are absalubidy silent in «peralion, and are folly guar.

anfeed fur 17 year; they may he obtained on 7 days’

approval.—Write to-day for our illustrafed leklet
“Radio FPower™ to Philipson and Co., Lid.,, Radio
Engincers, Astley Bridge, Belton., ‘Grams: Salelyy

Bolton. ‘FPhone: Bolton 2038.

Est. over 50 _\-e?rs.

Advertisements for ** The Wireless World ' ave only accepled from firms we believe to be thoroughlv velichls.
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Chargers end Eliminators,.—Contd.

Cll.-\n()l‘:l{ for Accummnbaior~! I to 5 amps. vari-
able, D.C. mains; 10 6 eacli; guaranteed.—1tobin
Mfrs, Primirose Lane, Birmingham.

5314
I YONS for all Eliminaior Problems.
4

]’ Y0NS B.A.T. Eliminators are the Best, irresper‘.tjw
4 ol price; specification of A.C. includes muins
transformer and smoothing chokes hy the world-fambas
(;.R. Corporation, variable voltage control by means ul
our world-famous ClarOstal (registered trade mark),
7uriable resistances, B.A'T, (r ered trade mark),
3 amp., 250 volt powrr Loggle s h. De Luxe drawn
steel metal cabinet. T.C.'-lyons special condenser
blovk. uew improved 1923 mudel Ravtheon rectifier
(filamentless) giving 300 volts, load drop only 1.5v. |
per niilliampere, ie., somewhal over 200 volts at S0
millis mperes; enguire the prive; send for cur new 28
page irec ClarOstat bookict, giving every possible de-
tail, «cale drawings, ete.. and also prices- of kits I(gr
home coustruction; semil to-day as the edition i~
strictly ltimited.- Claude Lyons, Ltd., 76. Oldhall St.. |
Liverpoul,
YONS Make Equally Fine D.C. Flininators; voltawe |
drop per m.a. Joad of their 1).C. models is guaran-
teed not to exceed 0.75 volt per m.a., ie., on 230
volb snpply you ean. obtain uver 190 volts!! Will
wotk absolutely withoul hum on any circuit and on
any D.C. mains (excepl mains veclificd by mercury
arcs, which are an impogsible proposition); specifici-
tion substantially as for A.('. type mentioned above.
YONS are also now Muking A.G. LT, Eliminator; .
model 1A gives 2, 4, or 6 volts at up to 1 am-
rere; model 2A ditto at up to 2 amperes; these in.
corporate Westinghouse metal reetifiers. special trar
formers, and extra_heavy duty chokes. T.C.C. clecy

thaod Electrical

Iytic -condensers, B.AY ver switeh, Belling Lo
terminals, ftilioent adjn nt. by  40-watt nower
Clartstal, ete.; prices strictly reasonable; enguirics

Jdealt with as rapidly as possible pending issne of
I literature, but no waiting for delivery of thes:

YONS for High Rate A.C. Input Accumulator
Chargers; 2 models, 1 amp, and 2 amp. oulputs;
larger' outputs can bo buill, to spreial order; enquai
vur prices’ @nd compave them with our vompelilor
e usnal Instrument Finish and first quality com
ponents and workmanship guarantced. .
I YONS Will Positively CGunavantee all Their Produc-
4 “jon<, money back’if noel entively salisfled; most
of onr business iz by recummendation.
CLAL’DF‘. LYONS, 144, Radio House, 76, Oldhall
5L, Liverpool, cantracturs (o The Admiralty. the
C., Crown Ageuts, Depsartinent of Svientific and
>

Wonderfsyj ;[
J Respon‘tse! \ A WICRAFT Radio Cabinets l[oz'u

A recent advertiser sm * The :
Wireless World "' writes \— '

“1 should like to in- |
form you of the
wonderful response
to my advertisement i
in ‘The Wireless
World’ 1 have re-
ceived no less than 20
applications for the
Ferranti and Marconi
Transformers and ;
most of the other

goodshave been sold.” |

i

I
1
|

W. H. Trevett,
80, High Street,

rith, Kent

r

W.W8s.

rial Research, the .1
Lahoratory, the Royal Ajr
aml cetrical  manuoiacturers
abridged 28-page catalogue frec;

0 illustrations, art edition, t/-, nost free (p.o.
stamps).— Claude Lyons, Ltd., 76, Oldhall 8t., Liver
pool, England. {5168 |

AINTEN MANUFACTURING Co., Ltd.,

spevialists in the manwfucture of D.C. and
vliminators, supply complete
ing yonr own, H'E. unit, inclnding metal cabinet.
trunsformers, econdensers, rectitying vadve, et
tnents -guanrtecd 1or wue year, full iustraction-
el kit: prices from £1
M.\[.\’TEN MANUFACTURING  Co.,  Ltd., wil

forward by return «of post Mullard full wav
viug valves, 20/- eich; or Cossor half wave ditir,
15[ caeh; condensers testd 500 volts AC. 1 wf. 3
2w, 4/-, 4 mi. 6/9. .

AINTEN " Eliminators, complete and ready fin

nnmodinte use; prices from 30f-: send for Iew
eatiloine,
M‘.-\INTEN 'MANUFACTURING Co.,, Ltd., will
3 make von'a genérons allowunee for yonr old It
ur AL eliminator, whether in working order or ..
in pact payment for one of the lntedt Muainten nnirs.
guaranteed for 1 year: when onlering  please specin
kind of receiver, nmmber of valves and their e,
for which complete eliminator or kit of parts is re-

the Nalional Physical
c¢, and principal radio
thronghout Europe;
18B-page rcatalugne,

bein
A,
kits of parts for buill.

quired.
AINTEN MANTUFACTURING Co.,, Ltd, will
torward on reguest theiyr new catalogne illn-
tratipe: and  deseribing  their  Jatest prodnets =T hye
Maint~n Munnfacturing Co., Ttd,, 126, Portland Rl..
Hove, Sussex. 'Vhone: Hove 1519, [5157

FLI-‘.(J'I‘A Transformer Taminalions and Bakelile
4 Bobhins  for Home Constructors.
UMBER Four Size, 8/3 per gross, full length bobh.
hins (sore Tin.x1%in.) 1/3 ecach.
UM BER Fifteen Size, 5/9 per gross, bubbins (cor
amit. 2 LMinL) - 101, each.
UMBER Twenty-five Size, 11/9 per gross; bobbin.
teore 14in,x2in.), 2/6 each; postage extra.
F. Manufacture Also Cowmplete Maing Transfor
: mers and Power Chokes for Every Wirele:s
‘urp e,
l ELIABLE Apparatus at Reasonable Prices: con.
~ulb ws fivst, we specialise in wireless power frou

the maing, and ean save you money.—Savage, 146.
RBishopsgate, London, E.(C.2, ‘Phone: Bishopsgaie
998. 5342

CABINETS.

NLY the Best is Goot Fnough.—Ramsey specialises

in muking quality cabinets for any eircuit, guar
anteert  satisfuetion or money returned; Kerranti
screenced 3. oak 196, mahogany 21 /- —F. \V. Ramsey,

EGYPT
NATAL °
SCUTH AFRICA
MALTA

ﬁtg“ Va '"93

“You will be pleased

to learn that from my-
last advertisement in

‘The Wireless World,’

letters reached me from

EGYPT, NATAL,

SOUTH AFRICA,

and goods were sold to -
a person residing in

MALTA.

This undoubtedly proves

the high value of your (
paper.” |
WILLIAM WINFIELD,

4 ARTHUR ST, |
HULL ROAD, ;

63, Shdftesbury St., Lemdon, N1, Clerkenwell 7139,
fazie !

Mention of ** The Wireless World,” when wriling to advertisers,

W.W 83 YORK.

feralt Co.

haan

S ININONDS BROS.—Berelif coils.
13

;._( __

.peci:
pair; Fu
Broadc:;st coil, 8/6; "Pitan unit, 15/-; 600 obm resiste

Fonr, ote,

BERCLIF Catalogue and Latest Coil List Post Free;
I‘Sx.\moxns EROS., Shireland Rd., Smethwick.
(48

will ensure prompt attention.

Cabinets.—Contd.

RTCRAFT Radfo Cabiuets
Value.

ABINETS.—First class goods at competitive prices;
send for lists.—Gilbert Cubinet Maker, Swindon.

are Britain'ts Best
[0310

are Britain's

IGBY'S Cabinets.—-Table models in solid oak and
mahogany; from 11/6 Lo 71/~
DI(;BY'S Cabinets, fitted with Radion or Resiston
cbonite if required. .
])I(‘.BY'S Cabinets.—I’edestal model. with separate
hittery compartment; from 56/- to £12
1UBY'S Cabiucts Made to Customers’ own bDe
signs.
IGBY'S Cabinets,—Write for new 16-page art
catalegue.—F. Digby 9, The Oval, Hackuey Rd.,

I.2. ‘Plone: Bishopsgate 6458. [0128

| A RTCRAFT Rudio Cubinets; Britaiu’s best vaine;

lowest  peiees

consistent  with  highest quality;
illustrated list

free [rom actual manufacturers.—Ari-
156, Cherry Orchard Rd., Croydon. 'I‘hone :
Croydon 1981 10040

I{AY'S Cabinets, the greatest runge of pedestal
: cabinets in the kingdom; original creative de.
signs al prices 50% lower than slsewhere; quotations
for specials by relurn; delivery at short notice guar-
anteed; moving coil, portable, baffle, vignette, radio.
gramo, electric  pick-ups, welevision, ete.; illustrated
lists free.~H. Kay, Wireless Cabinet Manufacturer,
Moant. Pleasant Rd., Loundon, N.17. ‘Phoue: Wal
thamstow 1626, (5362

FH\ES’I‘ American Types, astonishing value, special
. offer vak cabinets, hinged lid, baschoard, highly
polished, take 12in.x6in, panel; sample, carriage paid,
6/6; trade diseounts for quantities.—Mag-Radio. 11
Warstone Lane, Birmingham, [266

AR'J‘(SR..-\FT Radio Cabinels .are Britazin's Best

Vilue (0313
I ()Ul)~§l'F.AKER Cabinets, extraordinar offer, oak
4 cubinets, handsotue tret front, highﬁ/ pulished
) 3in. square, Gin. decp, finisbed noulding, take al
wodinary units: sample, carringe puid, 6/6; trace dis-
erants for quantities.—Mag.Radio, 112, Warstoue Lane,
Birmingham,

»

665

(2666
AR'!'_(:R.-\FT Radio Cabincts are Britain's Best
Yilue. (0309

:\\$(JN .Rulio-'Gram Cabinets Take Sets ap to
21in.x8in.x 13in., ample room for batteries, loud-
speaker, records, etc., hand french polished oak finish,
No. 2, 371n.><24in.x19in., 72/6; crate 5/. extra. ret,;

No. 1 De Luxe model, 40x24x20in., 92/-; crate &)
exbra, reg,

DAYS!)N Muying Coil Pedestal Cabinet, baffe size,
- 1818, height 40in., oak finish, 45/6; crate 4/6

extri, ret,
DAYS_ON Lpud-speakex: Cabinet, 10in. cone size,
10,/6; 12in. cune size, 15/6; moving coil type,

22,6,
l) AYRON Spccial Pedestal Model for Cossor MM,
Mullard Master Three, cle., space for batieries,
t price, 52;-; crate 4- extra, ret.
DA\’SUN Cabinets are all lland French Polished,
L satisfaction is guaranteed; send for illustrated
YT save G0 by Luying dircet from the actual
wahutaclurers,
DAYNUN Cabinets, Dayson Works,
Croydon,

Grant

Rd.,
[5420
COILS, TRANSFORMERS, ETC.
q.C. Multi Valve Portable, coil
b able coils Padioy

21/. pair.-ltad wpl,
i paiv; Europa Ill coils,

21/16: Europa port-
i Pl

s‘.l:. Regionai Coll - 37/

> 2216 pair.—Radingraph.

T I'T7Z Wire, 9740, 1/6 per dez yards; 27/42, 2/¢6
per doz. vards,—Radiogruph,

l LEDFERNS Deep Ribbed Tube, 6d. per inch; Becol,
. 5d. per inch; slotted for winding, 1/6 extra.—

ltadivgraph, Station Rd. Corner, New Inns, Birming-

5237

ULLARD 8.G.P. Master Thirec Berelif Dual Range
Coils, specially designed, complete; 30/- pair,
(II.O-.\IAG Four Coils, completc; 63/« set.

MUL’!‘[PLE Valve Portable 11,10, Transformer; 25/-,
I?I.A'l‘ Dwellers.—A.C, Three double aerial coil; 17/,
SCIJOOI.S Demonstration Receiver, set of 4 coils;
b 7676,

SL'IH-:_I»:.\'ED Grid Regional Coils, as specified; 43/-

RNy,

A LI, " Wireless World " Coils Suppked, mostly from
1\ stock, b v

cvery coil guaranteed by the original
8 and leaders: Everymman Four coils, 33/
rnpa Three, 33/-; New Empire set of 3, 21/-3

CLIF Standard Coils for New All-Wave Jour,
Stimdard  Tour, O. Three, Itegional, Evervman
77/9 set of 4, with bases,

trade supplied all gquantities,

42
B30
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Coils, Transformers, Etc.—Contd. Loud.speakers.—Contd.

Jo Varley  Bi-Duplex  Transformer; 14/-—Wn. l Yoo . (s o
R Huuter, 12, Erskine St., Dundeo, 0 (5400 14 ”J.C.H' the grentest seigntific schievement of the

-OTIAL l)ecouplmg Resistances for * Wircless YOH.
600 Wm‘l;.l D C'rcmts,lhand u}ado acnd te:lgl in DRY BATTER'ES i EP(L
our «wn workghops: 1/- cach, post [ree. -Groves Bros., e el MMTOCH. - Matveld .
86 Varg's Dlaco shrewsbm-y [539 4| | ]‘ atvelicus new model moving coil spraker.

. [irecie.
EL'OLH .—Requires no accumulator! No muins! Ne
complications !
| 'iﬂ POCLL
]?l'()(‘l[ -Doce not require wnptern valves; a crystal
4 aud oue valvo or & portuble will work it
[“ POCIL—The culy straight liue speuker.
]‘ POCH.—Straight line reproduction from 80 te
8.000 evcles.
EL'()(‘ll -No rescuauces ! No buckground! Olear e

GRAMOPHONE PICK.UPS, ETC.

‘Wl)ODROl’FL Yick-up, perfcct; £2.—-Mills, 29,
Carlton Rd., Salford. (5411
GRANTC Phonovox Pick-up, valve :\dnpfur .-mll

volume contrel; cost 50/ unused, accept .
Liflon, 29, Roy Rd Northwood, Middlesex. [540.

LOUD-SPEAKERS.

F Yon are in London Call and Sce Goodmans'
Coil Drive und Reed Units before purchasing else

where.—Goodmans, 27, Farringden 8t., E.C.4. 10020 a bellt
CO{L Drive Speakers, (::]mdmaxw; call any du,l-e ;FPO(’H-

etween 12,30 p.m. an 1.30 p.an. durivg the ' .
City luncheon hour, and hcar any of our preducts i [{'POCH. ~Shnrv, crisp attack. No drammiung! No
demonstrated.—Goodmans, 27, Fuarringdon 8t., KE.C.4 Liysing !

1 . L00o1 | [ rociL

VIBHO SKIN Special Teather for Fixing tho Dia-

phragm of the Moving Coil low l‘ip(.-lkcl, pric

0 LlO(,l{ —A ‘goud - soprano does not sound like a
; contraito, wor as if she had a cold.

| E} POCHL

s¢ 1lin, square, ] /6 per
posl. frec, cash with order; special tecms to the trad
—The Alder Leather Co., 3, Soulhwark Bt., S
Tel.: Hop 4448.

KNOWING HOW

- inG =0 f S POCH.—A flute sounds like a flute but violi

INEST Suspension Leather. for fixing cones to l Was rcading a very intercst— ! ‘ E doesn’t. ? ut e "
moving coil or rced units, as :upphul o mmru'll . ing article the other day on | T 1roUl . -
makers; 2/ sq. {t., 1/6 10in. sanarc; i I the manufacture of Hellesen ' g roet )

12in. cone 9d. for 4; all post fr
Dilley, 8, Ashby Rd., Esscx Rd.

v ) : . g Y g ! T LOCIL—A piano does not come through like =«
! H..I‘. Batteries in which the ! 'L broken down banjo, nor iike a harpsichord or
writer stressed the need for | 'n.ﬂm-l organ.
perfect  internal insulation i ]{]POC}L

\  between the cells.

A ittt 0786,
{4392

OYING Coil Results,—Tinen loud-spcakers 22in.
square, fitted Blue Spot unit, 40/-; complele in
polished oak cabinet, fret front, 60/-; guaranteed per-

fect; approval ..g‘unsb cush.—Hammonds, 1, Stratford N A . A \ ‘I'Q(fl[.~ The onlv rnge of speakers that reproduces
St., Nuucaton. {5119 I Poor inter—cell insulation is a | E speech us well a8 musio with absolute asccuracy.
]p)\l‘n'\'.:N'l'l AT Tlorns, Racon spiral type, A.$.100. frequent cause of breakdown EPOCH.

4 air column 84in., bell 14in. diameter, prico 36/:;

| in cheap batteries, because i

1‘ (‘H.—The s&peakers that have eliminated the
however cxcellent the cells

01.B.320, air colnmn 78in., bell 20in.» 10in., price 31 dviects of ordinasy moviug coil speakers.

balanced armature. nbbxd duphragm loud~spea

anpit, designed for exponcntial  horns, 21/- carriayge lves v " cas 2 1I'OCTL
mitid. -Paton, Boyd St., Prestwick, Ayrshure, 15268 tl')lenilsen\l& ‘t t}}:f bd:te;‘gc: in— | I‘A u
AVE  You Heurd the Sunbeam Moving Coil r s (;, i "SI ti dl.’:,ef i:r Itage ELIOCH:——G"MNM ‘."ien.k (t,.:l the market to suit i
- Speaker ?--Mr. Appleby Matthews, late conductor ernal insulation 1 e voltag ! requirements and pockets.
of the Birmingham City Orchestra, writes * Tho in- between the terminals is to be Fl'()(‘)[
strument which you supplied is giviog most exccllent . maintained. i

results, and it will give me great plensure to recow-
mend it L anyone,”

S UNBREAM Senior Maoving Coil Speaker, pat wounl
) Jor auy voltage, £6/10; junior mode!, any vultage,
L4110,

LI, Sunbean Speakers are Fitted with an Outpnt
‘'ransformer, amd can be uwsed with any et which
has a4 goud super power valve 1n the last stage.

OU'I‘PU'I‘ f <furmers, 20.1 and 1-1, as fitted 1o

vhe: Sanberinn speakers; 1276 cach; any ratw

L 1'04°11.-- 20 models; price from 500 .

‘There uare many points such | =]
14‘1 OCLL

as this which bring home to
' one the wisdom of buying | JE IOCH ~Testimiouials by evers post.
H.T. Batteries made by a X POCH.
firm like Hellesen. E

You remember the watch-

maker whose repair bill ran
“* To mending watch 2/6, to

IPOCH.—One of the greatest authorities in  this
N4 country, after u comparative test with many other
well known makes, Lus pronounccd lSpoch as inflnitely
~uperior to the best of the others.

wound n order,
Oli'l‘PUT Chokes, 20 henries 50 milliamps; 10°6

eacl; trade supplied.—Magnamara's, 116, Snoring 5 D 6 " 5 JI'0CH.
Hill, Birmingham. Tel: Fdgbasion 686. 15277 ; knowing how 10/6. ; E
YNAMIC Speakers {Moving Coil) by Peter Gras. . The Hellesen pe_ople have :' r.’f“} )..(‘).Fs:-h((‘;{dfh‘:otr)g“u‘;fgwﬁn‘;’;ge;?hdz?aﬁ r:':ll:nﬁ
i low v01tuxe 1lield[ excitation ull(;del.il‘itl/y/u. | «“wknown how ' since 1887, witative tests, has just bought one for his private nae
carviage 2/6; pol works from 4-10 volis an raws . 0 .
0.1 ampere per colt applied; casily beals any other + und theix batteries cost very lﬂl’O(:”.

moving  coil  speaker on this market, fully licensed, | 1ittle more.
good stocks; demonstrated daily at our new salou,

EPOCII is Made for Quality; the low price being
200.250 volt model, samo price; A.(0, model,

only possible by gquantity production and smal

1929 Prices.

any speeitied  veltage from 100 volts Lo 250 volt: i rrojity.
(voltage and periodicity Lo be stated when orderiug), | Standard ('ﬂl“‘ﬂt)’- EI'OCIL
only £97/10; why oy from £11 to £16/16 as reaquirad . .

by our uvlllpttltul:’ Immediate dcliv we posi-
tively guarantce the A.C. models entirely free from
objectionable hum, which 1)o.smvely 15 associated with
every other A.C. operated moving coil speaker; ¢
quiries answered us prompily as possible pending p
duetion of special pamphiets, Sec also under Batlerx

S

i

|

|

’ " (o voit HT, Type ) POCH.—Dealers often push substitutes because of
i "wmlp"‘}gwnﬂ'r 1‘[;'(, L Ligger profits; insist upon getting Epoch.

|

“Wisol" 108 volt H.T. Type . .. 20'= F 1OCIL

M&* Flo(H—If your desler will not take your ordw.

and Chargers, Yliminators, ete.—Clande Lyons, Ltd., * Kolin"! 6o volt H.T. Ty oo, 19ia tie manufacturers will supply you direct.
Radio lonse, 76, Oldhall St., Liverpool. (5169 “ Kolup ' go volt FLT.Typee ... 3216 EPOCH'
1Y is the Webson B.8.7 Moviug Coil Loud-speaker | Your Dealer Stocks them, IPOCH Speakers are Fully Guaranteed.
used as a standard in the principal laboratoric: 1 ]y

of Lhe wiroless trade?
HY is the Webson B.8.7 Moving Coil Loud-speaker
used by manufacturers of high grade radio-gramwe »
phone sets?

i SUPREME ! Froc.
for 27 years. H ']?JI'OCII.—7 days' approval with plearure.
~ . &

] LCAUSE the Webson RB.B.7, is designed and masice
for the nse of musical critice to whom only the

EPU(}IL
TPOCH.—8end for booklet.

finest possiblec reproductioo is good cnongh.
AVE you heard a Wchson Mosing Coil Speaker ! S 1'OCIL
1i uot, o do so will be a revelation. _]44
END for Particulars to Stor Fnginecring, Didsbury, ]? 1OCH. ~8end tor bouklet.
A Manchester. ‘I’hone: Didsbury 1785, or, if in V]
London, ask Alexander Black, the Wircless Doctor, I'OCH.
2a, Woodville Grove, London, N.16, to give you a o .
dewonstratioun. (5395 MELLESEN DRY BATTERIES, E[‘OCYI,—BHN;M thronghount.
1/_ Sq. FL.—Tinsel, in several colours, for specaker :‘&e:‘:"‘m?w'm ::;:‘l’::":: A]“l'OCII.
/= cabincts; send for free patlcms—-Frost 54, anh:” TORCMES, ETC.
Ulerkenwell R, B.C.1. [5431 ‘ J ' > hpm IT RADIO MM\UI-ACT%UNG dC% Ltd.stge
o MAT IS8 aph ) . e the manufacturers. City_Offico_an erviue -
A- “s\qlri;lt?nk‘e\ru\i’:tl}‘x’ Hctle nL::‘uexxt‘. I\:Itl‘r::l;l}ﬁxln mi[ct, ., A HUNT, LTD, CROYDON, SURRLEY, tion, 25, Lanrenve Pountney Lane, E.O.4 (off Canoon
35 - 77 larlang Rd, N-W.6. 418 §t.). "Thone: Mansion Hrme G683, [5350

B3t Advertisements for "' The Wireless World '* are only accepted from firms we believe to be thoroughly reliable.
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A Loud-speakers.—Contd.
BAKER’S SELHURST RADIO.

A
K
E "
R

SELHURST RADIO Morving- Coil Bpeakers are of
b Proved efficiency and recognised as the best
abtainable. .

qorﬂn Direct from Address Below, or through dealers
A in 10 countries; 14 days’ approval.

VERY Wireless Enthusiast will be Interested in
onr latest booklet; 36 puges of inforination.
LOVERS of Music the World Over are using a Bakel =
Moving Coil Speaker. K
HO\V to Obtain Perfect Radio Reproduction is told

in our new free booklet; send for your copy to-day.
NLESS You Have Heard a Baker's Moving Coil
8peuker you have not heard the best.
EALISTIO Reproduction and How to Obtain It;
this is explained in our new free 36 page bqoklet.
SUITS Practically all “ Wireless World  Receivers; ree
b our new booklet for suitable circnit diagrans.
HE “ Wireless World ” Reader Prefers a Baker's
Electro Muaguet, because the highly efticient unit
used is correctly designed, and by the use of special
steol a high degree oi magnetisation is obtained result-
ing in louaer signals without the necessity of an elaborate
awplifier requiring high voltages. .
RADIO Lnthusiasts from all parts have seut their
unsolicited and written testimony of the high
efficioncy and magnificent performance achieved by
Buker’s 8elhurst Radio speakers.
LI Baker's Selhurst Radio speakers arc matched to
suit particular outputs, thus eusuring the best
possible results, K
DIRECTLY you hear a Baker’s spéaker you are im-
pressed by the brilliance of reproduction and the
natural tone.
NCOMPARABLL Results are_the Reward of every
radio enthusiast who uses & Buker’s Selhurst Radio
Moving Coil Loud-speaker.
OUR Moving Coil Speakers can be supplied with- 6in.
to 7in. or B8in. to 9in. diuphragms, completely
asscmbled as required. ., . .
ILL up a Posteard To-day, and eend for particuldrs
of how you can obtain realistic roproduction.
OUR Free 36 page Booklet (new edition) is yours for
the asking; 8 postcard will do. . .
RELY upon Baker’s Selhurst Radio to advise you flrst
and supply you afterwards. ®
OVING Coil Speakers, manufactured - by Baker's
Selhurst Radio,” ure being wused for Talkies in
leading restaurants and hotels, and for purposes where

O‘N Receipt of a Postcurd, our new 36 page booklet

will be sent at once. X

VOLUM.E, with natural reproduction of both speech
and music, obtained from Baker’s wmoving coil

tpeakers,

IN all Cases we are Happy to Advise You
poiat concerning loud speaker reproduction.

NEW Centreing Devices are Availuble whivh overcome
all dithiculties o centreiug, avd give the right

amount of texibility.

IVES Pleasure to all Music Lovers, Baker’s moving

coil speakers.

CALL at our Works at Croydon and Examine all
Models; you will be convinced of their superiority.

OUR Moving Coil Speakers, with floating dinphragm,
were the ftirst made in this country.

DEAL for use with the Megavox Three or the Mullard

8.G. I’ master Three, with pentode coil.

LOW or High Notes are Reproduced with a tone
quality of an entirely new order, aud with a range

covering the entire musical scale. |

LISTEN in with a DBaker's Moving Coil Speuker.

on uny

RIGINAI DYioneers of Moving Coil Loud-speakers,
Ilaker’s.
USEU by True Lovers of Music the World Over

IFFERENT Instruments and Voices have delicite

tone differences which may be called quality, colour,
or timbre, and are caused by hurmonics of higher pitches
which are added to the fundumental notes; Baker’s
moving coil speakers are designed to reproduce these
different shudes of tone, that is why they are preferred
to all other makes.

Coils the

SELECO Moving
obtainable.
PERMANEN:J;‘ Magnet Speakers, made hy Baker’s,
retain their magnetism,
E\'ERY Model can be Supplied as a Complete Bpeaker,
ready to connect to receiver if desired.
ALL Baker's Moving Coil Speakers are manutactured
A throughout at Croydou, and cun therefore be sup-
plied without delay.
Y to Realistic Rreproduction, Baker's moving coil

speakers.
'EVERY Model in the Top of it’s Ciass.
READ Our Free 36 Page Booklet To-day

SEND to }}nker's Selhurst Radio, 89, Sclburst Rd.,

South Norwood, 8.F.25 (Tcl: Croydon 1618, or
call at our Works {always opew), 42, Cherry Orchard Rd,,
East Croyd_on (15 minntes non stop trom Victoria or
London Bridge).

are recognised as best

Mention of ** The Wireless

Vo

yolume.

World,"”

Lound-:speakers.—Contd,

ABSOLUTELY Unsolicited Appreciations Testify to
the Definite Superiority of Goodman’s Products!!
F the P.G.2 Double Acting 4-pole Balanced Reed
Unit_(25/- type), W.B., Old Trafford, Manchester,
writes: You certainly merit congratulations on
placing the P.G.3 on the market. At the last Man-
chester Exhibition it came under the notice of my
friends and self, and there was nothing at that Ex-
hibition which excelled the P.G.3.
S., Lewisham, writes: Upon test this is a very
fine unit. Although I have tried several, for
purity of tonc and faithful reproduction over the
whole musical range, it is better than them all. I
congratulate you upon the production of a unit which
marks a definite advance in the efficicncy of the conc
speaker unit.
.D.C,, Doncaster, writes: They are without equal.

OODMAN'S Cone Chassis Assemblies, the cone
fitted to which are unique, by reason of Gogd-
man's exclusive doping processes, can be fitted with
any cone unit in 2 minutes; new model, 12/6; en-
thusiastic_nsers write:—
M.P., Plumstead. writes; The cone chassis is work-
ing splendidly. It is quite capable of handling
the iulf output of my Everyman Four, and its response
to faint signals and purity of reproduction are far
in advance of anything in cone speakers I have pre-
viously obtained. .
T.\V.I.., Wendover, writes: It may interest you to
know that I am using a Goodman's chassis, and
everyone marvels at the reproduction.
LLUSTRATED Lists Post I'ree from Goodman's, 27,
IFarringdon St., London, E.C.4. [0066

EPOC’H for Results.

POCH.—I! resulte count, read the following testi-
monials: From the Northampton Radio Society,
June 25th, 1929 (after testing the new model no mains
no accumulator type moving coil speaker): The
quality of reproduction is what is expected for the
high standard reached by the previous sneak_er.s of
your manufacture, which we have had the privilege
of testing. The sensitivity of the speaker was the
outstanding feature, especially when it is realised that
this is attained without the use of a dangerously
small gap, It was quite unnnecessary to bear in mind
the fact that this was a permanert mapnet model:
the output was, in fact, greater than that given by
a standard speaker working with an energising current
of 6v. 0.750. All members who heard the speaker ex-
pressed themselves as astounded bv its efficiency, and
we hope that you will accept our congratulations on
being the manufacturers of the first practicable per-
manent magnet moving coil speaker.
EPOCH for Results.

EPOCH.——U results count, read the following testi-

monial : From the Royal Naval College, Greenwich,
June 26th, 1929: May I take this onportunity of ex-
pressing my admiration “of your loud-speakers? I re-
cently installed 8 of your type 66G. (fed off A.C, mains)
for relaying a band in a dance attended by 800 people.
The output stage consumed 320 milliamps. at 400
volts. TUniversal appreciation was expressed by every-
body, It was unanimously decided that the arrange-
ment was far and away superior to. he realism
was so great that it was impossible in any part of
the room (except just under each speaker) to discern
that the music was coming from any loud-speaker at
all. You had to get right up to each speaker to see
if it was working and yct the whole hall was filled
with music—entirely free from distortion—of ample
This is the effect which I set out to obtain.
I know no other speaker with which I could have

done it. . [5438
MPLION Lion Chassis; first £4.—Mills, 29, Carl-
ton Rd., Salford. [5410

YOUR Old Loud-speaker Taken in Part Payment
for the Latest Type; see our advert. under column
Co., 51,

{0227

Receivers for Sale.—Scientific Development
Fishergate, Preston.

PICTURE RECEIVER APPARATUS.

ICTURE Receiver Components.—Magnetic clutches,
£4/4; triggers, 37/6; relays, 39/6; clutch nnd
cam contaets, 7/- sct; spindles, with brackets, 18/.;
100 ohm resistances, 1/6:; pint bottles starch iodide
solution, 4/9. post free; 100 sheets special paper, 9d.;
all above in stock; carriers complete, 27/6; cylinders,
10/-; write for lists—F. J. A. Hall, 91, Fore St.
Edmonton, N.18. [0275
UST Secll, special demonstration picture recceiver,
beautiful walnut mottled cabinet, all metal
parls Jacquered, R.I. multi ratio transformer for in-
creasing sensitivity when required, given away at £12,
reason for selling at ridiculous price, very long illness;

also 120-volt IH.T. accumulator, 10/-.—Jefts, 186,
Cowley Rd., Oxford. [5383
TRANSMITTERS.

GzOG 8elling Up.—One crystal controlled trans.
mitter, with valves, crystal, 80 metres, frequency
doubled, and complete rectifier panel for use with
200-220-volt 50 cycle A.C. mains, separate filament
transformer for amplifier valves, total power 12 to
25 watts, could bc adapted for power amplifier for
moving coil loud-speaker; also Edi ystone Short Wave
2 valves, range 5-65 metres, complete with valves,
accumulator, and .T. batteries; transmitter £17,
recciver £4, or £20 the lot; will gell components
separately.—Send for list to G206, Devonshirc Hall.
Headingley Lane, Leeds. (5355

wken wrrting to advertisers, will ensure prompt attention,

Transmitters.—Contd.

2XV, reducing power, has following for sale::Zenith
transformer, 200-220v., gives output 1,500-0-1,500
volts 0.5 amp. and two 10v. 5 amp. windings, also
2 Ul Osram rectifying valves, rated 150 watds, 12v,
4 amp, filaments, also filament transformer for these
valves (home mad’e), also T.C.C. 1,500v. (working) con.
denser, 4 mfd., also Mullard V050 transmitting valve,
above gear at present in use and has worked almosf
every country in world; will take £16/10 the lot,
or offers considered; may separate.—Jeapes, 117, Vic-
toria Rd., Cambridge. {5354

G.P.O. Morse Inker and Tapping Key (Siemen’s);
#£3.—34, Birstwith Rd., Harrogate. (5435

VALVES. |
VALVES.— Rectifying balf.wave valves, 4v. 53 amps.,
§ Oéltpllt 3Q ma., do same work as a 15/- valve
at under J

quarter the cost.—Braidwood, 1, High St.,
Try onel [5315

COMPONENTS, ETC.,, FOR SALE. ,

BELLING-LEE Panel Fittings are designed to give
an expert finish to any home-constructed set;
catalogue post free.—Belling and Lee, Ltd.,, Queensway
Works, Ponders End, Middlesex. [0018

COPPER Screening Boxes for Kilo-Mag Four, 27/6
each, cash with order; also copper ‘screening
boxes of all sizes made to order, prices on application.
—Rigby and Woolfenden, Sheet Metal Workers, Roch
ale, (4684

Barnet,

S ¢

Y®
BIG Output Means Fresh Goods; fresh goods are
better; vou can rely on fresh 1nateriak froin
Appleby’s, retail radio distributors with & wide inarket.
-.BRIEFLY-~here ie our service, siwmple,. straightfor-
ward, fair. A not-too-dull. brochure, more fully
descr;xptlve, will be scnt to you, immedintely, on re-
quest. : .
WE Supply Practically all the Leading Lines of
p Radio apparatus at current list prices, and make
no carriage charges, except on accdumulators
batteries and exceptionally bulky articles.
IF You Wish we will take in part exchange any
. branded receiver, component or loud-speaker for
which you have no further mse, providing such is
reasonably modern and in workable condition.
O Make Fair Offers we must see the material;
on receipt of a parcel, whiech must contain g list
of contents and name of sender, we will send our
offer, which is as an _allowance from an order for
Dew reqnirements totalliug not less than twice the
allowance—but it jy fair. In the unlikely event of
no agreement being reuched, we will return your
material carriage paid; vom need have little fear, for
our returns in this respect have always heen helow
one per cent. We cannot execute part exchange
orders of less than 10/- net cash value—that fs, after
part exchange allowance hae been deducted.
HE Above Terms FExist that fair offers may bhe an
__economical possibility, and 8 sound standard
maintained; vparticnlar points of question are eluci-
dated in a8 little folder, * The Ins and Outs of the
Onts and Ins ¥; a copy post free on request.
PPLEBY'’S, specialists in _distribution by mail
-and the originators of radio part exchange, No.
Forty-four in Chapel 8t., Marylehone, London, N.W.1
(station opposite, KEdgware Rd., Metropolitam Rail-
way). [o2v4

PPLEBY'S
TRIPLE
INSTALMENT
PURCHA SE System,

and

AS 2 Separate Service from Part Exchange, we have
A instituted a new and convenient innovation, pro-
viding a modified system of purchase by deferred pay-
ments, without the need for references, agreements or
interest chargces.

IT is Essentiall{) Simple, practical., and dignified; it
is financed by ourselves, and must not be con-
fused with hire purchase; upon receipt (he gooda
become your property; orders under this heading are

handled ‘as ordinary sales.
T E Bystem has been well tried, and has been much
appreciated; you also will find it interesting and
useful; "a deseriptive brochure of this vew gystem
will be sent to you upon request., b
PPLEBY'S,” Dcpt. D, Number Forty-Four in
Chapel 8t., Marylebone, London, N.W.1. 0314
0-0.5 amp,,

HOT Wire Ammeters, 0-1 amp., 4/-3

3/.; 3-range instruments in oak case, 5in. scale,
0.5 milliamps and 0-12-230 volts, 200 ohms per volt,
and alterations of every

45/-;_ instrument repairs
deseription; any item 7 days” approval againgt cash.
Co., 47, High St., Battersea,

—~The Victa Electrical
£.W.11. Established 1910, {5180
| B32
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Components, Etc., for Sale.—Contd.

PO'H- T AT, Dividers, 10,000, 15,000, 20.000, 25,000,
awl 30,000 cohms, & \-lll.lblL t.ll‘l'lllga, 2'- gach.

~—Below.

PO’!‘I'\'TI&L Dividera, heavy dnt\', wire wound,
15,000 ohms, 7 tappings; 6/6.—)eclow.

CO;\IH".\‘SI-IH, 2 wifd, 2/6: 4 mil, 4'6; guaran-

teed; lested 500 voits.—Below.
HOKES (1.1%).—Choke coila,
ing, up to 20 milliamps, PR ; special heavy duty
chokes for 100 amd 200 witliamps at 8'6 and 13- re-
spoctively; any article ou approval against cusb. —}Imb
gins, 1udio Lnginecer, Chicton-ou-Sea, 15030

YONS New 188.page Specialty ('nt.nlognr- * Getting
tho \Lmt Ont of Radio,” i an indispensable gaid:

to really worth while apparatuz; contains 400 iliustra
tions, numerous circuits, invalnablo aviicles, ete, 11
post free {stamps of p.oj; 1/- may ba deducted on first
order, 5/- or over; see the enthusinetio teview accorded
this publiention in Vol. VI, No. 3, Mairh, 1929 issne
of *Jourual of Keientific Instruments " fpreduced by
the Institute of I'h in  conjunction  with the
National  I'hysieal L:lhor.nor)), 1°. post free: abtain
mble only trom Clande Lyons, Ltd, Radio House,
England. (517

excellent for smooth.

76, Ollhall Kt., Liverpool,

60

tinera

Ohms
umlee

ree advert,
{Mannface-
15142

and arpmeters, re-
«ted and shants provided, voltmeter. fitted
resistinees  for bLigher rmanges, send meters fo

Chester Bros, 244, Dalston Lune, London.
(524U

m(-uuhm
L

Decoupling Resistances;
Coils,—~Uroves Brothers

Meters.—Milliamp,

50,000 Wirc Wound and 2
<, Clydon 0.0005 Bebe, 2 'T.L
1 mil., aml 1 0.0002 condensers, Varley ELI. lllul\‘c'.
J.B. 0.0005 variable conden-er, Wvarite Titan il
Parax sereen, Marconi output. transiormer,
P.ML ML, all as now; cost 70 3, take 447 -; single
jtem half pmkers’ price. J. Wilkinson, 18, Coruna-
tion lerrace, Ardsley, Barnsley, (5360

DARICHION mednlation
tansformer; Notts,

(5361
Set, new with vilves
cost £28, bargain
tosel, P, det.,
('mrienl, hakgain
cosl. 507 -, affered

ftesisan

UBILIKR
L

with
Selston,

Hand Microphone,
M 15/-.—C. Won,
4-V.\LVJ~‘ Rees Mice Portuble
anmd cell  haltery  comple
£12: 4evalve Poster Bnrney cabirn
2 |4I~.. d-rell batlery complete, ve
£5: Amplion (l)mg«mi Jondespreaker,
al L1
wew short wave Govermment
€50, offeved al £4; 4 horn (yywe speaker
feet, 10/-: 2'new RULL viahle (ransforny
emcli: 2 pi type A Bruwn earp fiered M
el /\mllw 490, Higlt 1d., Teyion, b
ULLARD R.C.C. Unpir,
what  offers7—Walker,
horne,

RYS'TAL  Reveplion.- I get
sulta  with  Donble Srystal  Combination.”-

1. A. S, (Oldham).  Prov. pat., priee 176, with valn.
able  hints,  from stal, 2, Sydney  'Terrave,
Lancaster,  Dealer ('nq\m es inviled, L5371
HEBAP. Lissen N.W,
coils, 2 variables, with slow motion, issen
spenkcr unit, Oldham a.v.d.,, unused, 120v. 1.7,
Particnlars amd offers, Button, 47, Mercers Rd., N.19.
1537

Parillion {as new) cabinet cone speaker, £32:
cont

Mark [II* tuner,

{5366

cheap,
Kher.
(5367

most. excellent  re-

new  this

monih;
School

1louse,

transformer, set  Igranic

=

OUR Tranxformers, £1; 100,000 obm W.W. Dubi.
v dier n-*utmwr-. 2/6 3 (4)l\eru ronnd copper serecns
amd bhases, § alts, 1, Elton Rd, (entrance Elm-
dale), Tyla'l's I'm’k, Bristol. 15377

VOIT 30 mill. Marconi Hand Generador, in
pectable ease, with 4 extra brashe: and
£2;15, General  Rawdio LLF, transformer,

NVarley T choke, Lissen lond-speaker unit with

5;- ewchi: Lissen R.C. unit, 2/-.-C. .lnyuiu-

5

»
60(
nprings,
R..
reed,

Campbell St.,

IQSRV
Jis

. 9
Paddinglon, W.2, 378

Fieddless  Coils, 2 B.B,C., 2 Darentry,
H47. with bases, 27/6; Brown A L.R
fvan ditte, with Brown lmndormor, .,0/
nentralising  comdenser, 3/
; ILMLE. 5/6.—1lauson, Verwood,

the

OR  Sale,

v valve, 2/
N.S.1 tuner,
eacly; Niratone
microphone implif
(no“) £15 sab of (ul\em -I
15/ oll e above as new,
Riv ds, Rey St ll'e\umr.

stock : —1". M. 3
.£2.
2.6

following
Brown
Lotns

surplns
No.
coil .
M.5B, §/-; ”lu\\u'-
< had microphon:

ave coils with stani,
any trial against cash.—
Notts, (5384

OODMANM 5P.G. TLoud-speaker D.A. Reed Unit

and  Aluminiwm  Spider  Chassis  with  Doped
Cone, cost 49,., aceept 25/-; Varley LI, choke,
duplex wourd, 3/6; Marconi [deal transformer, 2.7
ratio, 12/6.--42, lluntingdon Rd., York, (5381

OTOR Genevator, 600v., B.1VIL, £8; Web<on M.C,
speaker, .4:.4£ :\mnlu novtable speaker, £1:; Mag.

nick-ap,
3.way

navox spea N on Geny,, 30/-; =lamn,
{ull 1.1n|(~nlu¢—lloll 46 ‘I'ne Rquare, St. Aunes,
FLancs. 15207
ERVECT: A.F.5, 15/.; Marconi 2.7:1, 12/6; 3
Yormo, 1.0005, 3/-; J.B, 0.0005, 3'-; Alden pick.
up, 7.6; kdiswan 4v. S.G. valve, 12°6: hundrods of
rompoucnle valves, ete.; write wants.—77, Haitiand
Rd., N.W. 7 {5414
A5
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FOR LOUD SPEAKERS.

TRACING CLOTH

3/~ per yard 30" wide, 4 -—40"

PARCHMENT PAPER
9d. per Sheet.

GRAPH PAPERS
All Rulings,
4d. and 6d. per Sheet.

BLUE PRINTS
from  Tracings

DOUGLAS & WALLS LTD.

Draw'ng Material Specialists,

14, Tithebarn St., LIVERPOOL.

i Centralab volume control.

i densers,

B

Components, Etc., for Sale.—Contd.

AL3A. PM4A 57 each: Phonovox pickap. 12 6
R.I. retroactive tuner, with comdenser, 20;-;
100.000 and 80,060 Muilard resistances an:d holdar.,
2'6 each.—31, Cliit Ril.. Ashton, Bristol. 15383

MNELOY, S H.F., power, 21°-; Rritish CGeneral
iuner, Britimax, 8 -; 50,0 resistanee, 2, -,
iil. Vine Norton, Ma'ton, Yorkshire, 15357
HE Willis World Time I[ndicator, shows instantiy.
auromatically. everywhere, at what time to tunc
in locally any programme or cvent being anv\\herc
le; in the workl
O ine imadyle valy
is going to want it son

w

s,

—OFf dealers, or i

Jo 1L Willis and Co., Ipswich R, Norwieh,
Priee 176, postage 2. 18358
17'0L'R Old Components Taken in Part Payvment

for Latest Type: see our advert..in column
Receivers lor Sale.—Scientific Development Co., 51,
Fishiergate, Preston. {0223
AVING  Replenished our Stocks of Componcnta
we are now in a position to olfer once mo.e
25 - pa < of British maae Wiirless Componeni~ @i

th: Iiidiculonsly Low Price of 6 6. puest free,

X-GOVERNMENT 6-volt Power Valves, British
made; 3 sent, post free, jor 5°6
X-GOVERNMENT Helerwivne Wavemelers, cubi-
nets,  slightly  damaged,  bor clectrically 0K,
with tuning canls: clearanee price, 8/6.
J. B. HUMPHREYS awl Co., 23, College Hill,
Cannon 8St., London, E.C.4. (5391
SPF.CIAL R.K., all voltage, D.C. mains, cosl over
£9°10, #¢ll £6 10; one Cumco pedestil cabiurct
i list over £4. take £3: Y mahogany
d,  fitted  Cohnabia all-nai
Yy cuteofl  arm, B

W
switches, (-lo, cosg nearly

£16, sell £8: one Ekeo F.V.120 jor £6/15.~Cave-
dish, 48, Upper Berkeley Nt., Londoeu. (5437
“() Cessor H.F.610 | [.E.610, 1 Wearite m¢t
ivnser, Wearite variable coil hobler, Ferrani
F(’~l$('llltf's. 2.000 andl 60.000 with stands: Ceniralab
volume  contrel.  Armehur . models Leweos  eentre

iv
tapped coils, 50, 75. 100, 250. 300: Watmel
arm; 3-way Loriastat; 2 Igranic spcakm plugs;
—RBox 2029, cf/o The Wircless TWorld.

FEI’RA\T 0. P.M.1 Variable Ralio

, 1:2,7, nemrly new,
Bl (lmlu: 145-: gnarauteed.—11, Belgrave §

up
offer s,
1£436
’I‘mxhtcu mew

3 Ferauti

—

-V \L\'E Portabie, in eroceslile case, less 1T, £7;
Marconi Ideal transfosmer. 18/-: Junit mull»p!u
switeh, 7/-; all-wave tuner, 8/6; 5-point switehes, 2 6
Exeelsior mmtmg mmhmc, 28/~' Brownie 2 camera
and case, 11/; all new condit on—6, Grove St., Wel-
lin;hnrungh. 15413

ATISCHT 3-vange Milliammeter, 0-5, 0-50, 0-5C0.
beautilul  Jaburatery  instrament, worth  £12,
perfect, £4; Perranti 0.1%.4¢, 15/-; A.F.4, 8/6; I nud
B. mains transiormer. 200v., centrc tap. 15‘ v R
| Varlay pick-up, 30/-; pancl asscmbly  Jor Mullaed
| S.G.P., 35/-; special linen speaker with Dlue Spot
66 K.. 35/-; ball-hearing }mkup arm, S5f-: BN
P.X.650, nuused, 15/-; dnal range coil with boilt-in
switch, 7/6; l-valve sel complete, £1.--Pcavce, 335,
London Itd., Croydsm, 16417
OUNTERS, second-hand, eminently suitable fot
those \\mdmg theie »wn maine transformers, per-

fect wechanism, new conditton; 2/- each, post hee,
Amalgamatel  Manufacturers, Aston I, Birwing
JEYITH {Adle

:E‘EIHIA.\TT[ 0.P.2 251 Ouiput Transformer, 10/-;
Marconi Idea), &-1, 12/-; Dimic 2A eoil, 5/
Climax folding frame a.enal 10/-; set 4 McMichael
L. tuned transformnsrs, witle oseillator conplers for
wmedinm aud long  waves, 35/-; 2 vern  Selector
0.0005 condencers, 11/. each; G, slow molion con-
%, 0.0005, 10/-; 0.0003, 9/-.--Mills, 29, Carlum
Salford. 15412
TCROPIIONE, walch type, very semsitive, now,
made on latest principle, far supevior tuv old and
outl-of-date Government surpins, will pick up whispered
words from a distance of soveral yards, splenlid insura.
ments for mak détectaphone, deat: aid, lomd.speaking
telephune, announccments throng hlond-speaker, amplii
fier for srystal vv valve set, electric sound (Iclerlur,
cxperiments.—Below,
. IICROI'}IONES, highly scnsitive,
each fitted with long

Rd.,

as ahove: 6’8,
flexible connecting cor«;
[nll directions for nse of microphone for many pur-
poses and diagram ol connections free. Fredk. MAvhedph,
maker o) sensitive wmicrophones, 27, Fitzroy St.. Lan-
don, WL 1'hone: Museum 8329. 5406

IGHTNING Arrestevs are Uscless, unless they pro-

vide for a =trmgllt aerial to earth  Qischarge;
make sure your property is fully proterted, purchase a
direct line aulomatic arrvester. water and weather

prouf,

near and easily fitted; price 276 post frec.—3t,
Burtenshaw,

13, Ilillsburongh Terrace, Hiracomne,
54

EW Unused Components.~TFervanti choke type. BI,
12/6; pair Lewcos 6-pin (8.P.) aerial and TLF
coils, 250-550 imetres, with shielding boxes aml bas
166 (hst price 35/-); 2 mahoganite panels,
7in. 6'-, 26in.x8in. 7, 6.—A. Lindsay, 105, Byves Ril..
l’al‘(ick, ( Insgow. [5 403
Spot 66K, 16/.: Liszen Super tranzformer,
Westinghonse rectlifier, A3, 16,/-; 5 2 n [,
0°.: Lissen R.C.C, umit, 2°-; or £2.10
384, Kilbowic Rd., Clydel= ik,
{3197

condensers,
the lot.—Monaghan,
Glasgow.

Advertisements for ** The Wireless World ™ ave only accepted from firms we believe to be thoroughly reliable.
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Componen:s, Etc., for Sale.—Contd.
qP\L\l ISR Rale of Sarplus, shop seiled and second-
L hand goods.

ULLARD L.T. Charger, for A.C., £4 model; clear,

£1; shop soiled.

HTLTII'S Charger, as ahove; £1, usual price 4;
shop sodled,

ULLARD IlT. Unit,
second-hand, 50, -,
Jf.l.‘. K.0. H.T. Unit, second-hand; 9. 6. |

I_4

MARCONIPHONE
18 6, our price
wenthes,

"l'u;\'x'or\‘n Amplifiers; 10,- each,

NI.\RCO.\’IPI{O.\'E Horn Speakers;
g for 27,-; new and guaranteed,
HF. Famous Hcliance H,T. Battevies, 105 volts;
speeial price, 11,6; new awsd gnaranleed,
OLLS Caydon Regional Portable, 5v., Jatest maodel,
case damaged when being used for demonstrainn
félil‘sp'lxgs, new batteries fitted; u woenderlul bargain,

for A.C.,, vcost £6,10;

Tdeal Transformers, as sold Ier
11 6; good, guaranteed 1z |

£210 models

Mlﬂ.LARD Portable, 5v., with mnew Datterics;
£7/10.

.8, Acrial-earth Switches; 1/3 each, usual price
3:9; in Bakclite case, walerpronf,
T\\'U Quly, serond-hand speakers: Magnarox moving
roil, £8 model for £5 10; Awmplion Puwer Lion, !
£5.15. !

2-\'()LT Valves; 1/6 each i
AI.L—\VAVE Tuners; 6/8. |
Al's Slow Motion Variable Condensers; 1/- cach. I
FA.\'S for A.C.; 10,6 each.

LL the Above Goods are in Derfect Ovdr; money | <

velunded if not salistied.
S"l'/\.\'LEY RADIO Ce.,, King's Stauley. Gloncester.
L. 5434

YNAMOS, all shunt wound. for charging or lighting
20v. 5 amp., ball bearing, 40/-; 50v. 4 amp., ring
oiler bearings, 35'-; 110v. 25 amp., ball bearing, 50/-; |

259v. 15 amp.. ball bearing. 707 .- Below,
(rrORS, !hap, 110v. DL, hall bearing, 307.:
Tap., 110v., Dball bearing shant wound 50/

motoe geperitors on cash iron bedplate L10v.s motor,
D.C., direct coupled to 250v. 1'3 amp., shunt wouwnd
dynamo, in new condition and perfect vrder, £7.—Below.
L h.p. to gh.p. Fan Motors, 110v. and 220v. DN.C..
AT silent running, practically new condition, 10/-:
with overheated windings, rewoumnsd, make goml
nwos fov charging TL1. aceamulainrs, 6/-: niotor
-r regulators make first class sbunt regulators for
yua:nos Lo carry up to 2 amp. 7,6; up to 5 amp,,
10/-; up to 10 amp.., 12/6.—Below,
ORTABLE Telephones, complete, Magneto ringing.
wew condition, in polished mahogany case, 176,
11T, generalors, hand c}rivcn, gov. 10 ., 6.-; large
earpl ones, 1°3; G.P.0O,, 4in. long carphones, 3 °.:
G.P.O. relays, 2.000 ohms, fine adjusting, very scnsi
tive, 7.6.--Bclow,
Mu'mn’uo.\'ns, wateh type, very sensitive, splendid
amplifiers, 2 6; pust office microphone butions,
rophone transformers, high ratie. 2/6; hand
¢s, earphone and mcrephone, complete, 4:6:
% microphones, 5.-; 1,000 ol clivkes, jor il
1/-. ~Below,
spark Coils, complete with large comlenser nd
vigh eed trembler, heavy (ll.-«'harge‘, 12/6; lin.
<park coils, complete and perfect, 6/-; Ford ignition
voils, in good working order, in. spark, 4/-; post office
palvanometers, magnetic, 7/6; Dewar switches, 1/-.—
Below. .
‘VJRELESS Transmitling  Sets, (-on.nfxleh: and in
perfect. working order, vaunge 5 miles on 4 to 6
volls, wavelength 75 (o 350 mietres, spark sets for
or remole coutrol by wireless of models, ete.,
.—Below.
anl 12 Volts Electric Maotors, for car starters, 10/-;
quotalions given for new molors and
. or 1LC., any voltage: all ahove gowls gu
e ‘ith order or coul.; all letwers answered.
Binfield 1leath. uncar Ienley-ou-T e,

NE Large Amplion, 25°-: 1 Awmnplion Junior, 10 -;
O L.IF. transformers—1 Super Straight ollog g
15 to1 RL, 7°6; 2 Ormsby R(‘ﬂ(-: 4 o
1 A8, LF. choke. 7,6; 2 Ormond S.M. dials,
1 variable condenser, Bretwowd, 0.00015, 5/’-; ‘l
Leatherctte cabinet, 16x8, 5/-; every article O.K.—E.

IN.

Powell, 71, Old Woolwich Rd.. 8.E.10. L5389
MISCELLANEOLUS.

LEXANDER BLACK, the original wireless doator,
will call (Lowdon and Howme Connlics) and cure
; sets installed, maintained, and brought up
to da. complete salislaction or no charge; grame
phonc pick-ups, H.T. eliminators, aud Webson wmoving

coil 3peakers demonstrated Ly appointment; purity
reproduction  specialist.—2a, Woodville Grove, %21';37

Slvave 5105 or Clissold 3687,

M TSRS, Meters.— Milliamp. and ampmeters, re.
calibrated and shunts provided, voltmetlcrs fitted
witlt resistances for higher ranges, send meters for
rstimates.—Chester Bros.,, 244. Dalston Lane, Landon,
E.8. [5290

Mention of ** The Wireless World,” when wriling to aduveitisers, will ensure prompt atiention.

A MONEY SAVER
THE ELECTRADIX NEW SALE LIST

contains some wonderful Bargains in
Gramo-Motors and Panatrope Ampli-
fiers, Scratch Filters, Mains Trans-
formers, Motor Generators, 500 mfd.
Condensers. New Headphones, light-
weight, 3/6, Accumulators 6.-, House
Telephone Sets,  Galves, Bridges,
Telegraph Sets, Micropbones, Testing
Sets, Cheap Meters, Chokes. Moving
Coil Loud Speakers, 35/-. Wave Traps,
15/-. 3 v. Receivers, 27/6. 0dd Port-
ables, Cabinet Speakers. W.D. and
Liquidator’s stock all at under cost.

Send addressed envelope and we
mail you an illustrated list.

ELECTRADIX RADIGS

218, Upper Thames Street, E.C.4.
CITY V9,

POLAR
DOINTS

Place ‘“Polex'’ Condensers
behind youxr panel _nnd
bring in evasive stations,

4
®
SN

Assembled,
£4-17-9,
With: Oak Cabinet £2-2-0
extrs,  With Mahogaay
Cabinet £2-7-6 extra.
Home Conrlructor Parta £4-7.3.
BRITANNIA REPRODUCERS Ltd.
Furnival Rnad, SHEFFIELD,
NN NN
NN NN

Write ror the Dolar Cutelngue (W),
WINGROVE & ROGERS LTO,
18e-189, STRAND, London, W.C.2

WONDERFUL
PURITY

Moving Coil Results
LISTENER THREE DOUBLE
LINEN DIAPHRAGM

“ Amateur Wireless ”
24~ Cabinets for same. DBluespos, Triotron
W.B, Units, Factors and Trade civ)uiries only
Manufacturers, PERSEUS RADIO MF3. CO.
W.W. BURTON-ON-TREMNT

1AW IR
SAVE YOUR ACCUMUL ATORS 5

Double the life of your cells! Avoid being let
down by a run-ont accumulator. Sinquers tel'
vou the exact state of your batli*ry and warn you
when it needs rechacging, Just drop them in and
leae them to it

he AMATEUR
HOTOGRAPHER

& CINEMATOGRAPHER

*~The Journal lor brciybady with o Caindrs ~=

EVERY WEDNESDAY 3d. w.w.3

1/~ per carton from most dealers or 13 post free
from actunl makers '
FIDDIAY¥ BAWTREE & CO.. Cakhill Rd., Sutton

Miscellaneous —Contd.

JCOTT SESSIONS and Co.,
doctors, officiaily approved

Great Britain's radin
as wireless repairers

by Radio Society of Great Britain and  Wireless
Leuzue; old sets of every type repaived, rchuilt,
modernised; send set fur immediate quotation,

QCUT.’J‘ SESSIONS and Co. New sels constructed
Ik- with your componculs or parls supplied by us;
suarauteed finest workmanship; we specialise in ** The
!\\'irelvﬁs World”  eireuits, hLigh grade radicgramo-
{ phone apparitus, ete.; let it mean something to you
that we have salisfied customers throughom the
British Isles! smdon service; experienced crgincers
sent to all parls; portable pels demonstrated.-'Tel. :
Tudor 5326, Halliwick Parade, Muswell 11511, London,
N.10. {0286

ASY Payments.—We supply., hy easy payments,
i components, accessories and sects, any make; 10%
down, balance sprcad over 10 months.—Send list of
i requirements to Jondon Radio Supply Co., 11, Oat
Lane, lLondon, E.C.2, {oog7

Il" Your set i not just as it ought to be, send for
Allun Martin, the rudie doctor; moderate charges
with sutisfaction: sets rebuilt and modernised if de-
sired; Greater London only.—82, Finchley Park l}z'"l‘;é

' IMBFER. 3 ply, %in. American oak, 4d. ft.; 3in.
mahoxany, 4d. and 6d. ft.; 2 and 1 oak, 1d. ft.
—Write for bargain list 12 to N. 10. Mare
| 8t.. Hackney, E.8 [5070
‘

- NGINEERING Opportunities.”—This is a beok
yOu must not miss; jt contains brilliant ariicles
i by Prof. A, M. Low, our cmployment superintendent,
etc.. shows hoew to pass A M. MechF., ANLCE
AMLEFKR. ANLAE, datric.. G and G.. G.P.O.
exams., gnd outlines over 60 home study courses in
alt branches of engineering; send for free cepy i
lday {state snbject or cxam.); we alone. guarantce
! No Pass, No I‘ee.~British Instilute of Engineering
| Technotogy, 87, Shakespcare House. 29-31, Oafcrd Sto
| London, W 1. (5069

Cl,.\RUS'l‘A'l‘. ClarOstat. ClarOstat.

I I AVE You Received Our New, free, 28-page ClarO-
stat Booklet? Many circuits, unique informa-

|linn; detailed drawings of our B.AT., A.C. and D.C.

H.T. eliminatury, ete., ete,; send a pe today to
' Lyons.,

Gerver,

{7 OLUME Cuulrol ClarQOstat, 8/6 (all good dealers
have them); this is the logical solution of your

volume control troubles; for paunel or baseboard

mounting.

T:\BLE Type ClarOstat; this i& a volume control
Clart)stat, mounted on statuary bronze base;

nickel  plated  hottom, felt covered, complete with

phonedip o jack  connector and gencrous lenglh

cords, volume control from a distance;
| goud dealers.
,Cl.AR()ST.‘\T, ClarOstat; for eliminalors use the
Stondard  {universu]l range), yprice 106 ‘stripped
model, 97¢); safie on ecliminators, having outputs up
te 300 vells; on oulpuls 300 and up to 550 use a
prower ClarOstat, 15/. (stripped model, 12/86); many
ranges; we will advise if you will enquire, or send
for free 28-puge booklet from Lyons.
TPLEX ClatOstat, 2 in 1; a complete voltuge
divider (adjustable) for a low powered climina-
toy. giving minute adjustment of H.T. voltages; 13/6;
at all good dealer
RID Leak ClarOstat, 100,000 ohus to 7 megoluus;
essential for short wave receivers, 8/6; for panel
or basebourd  mounting; get it at your dealer's; if
he hasn't got it, make him wise to the ClarOstat line,
and insist upon him sending for a bulk supply of our
28-puge rciatalogues on ClarOstats, ete,
Cl._\R()S'l‘:\'l‘.-—()thcr interesting lypes are c¢nming
som,
C:..\ROS’I‘.-\’I‘ Products are Distributed Thronghout
1 Briti: Territory solely by Claude Lyons, Ltd.,
Radio 76, Old Hall 8t., Liverpool. England;
trade enqv o3 dnvitedd; manufacturers of eliminators;
large jequirements dealt with ex stock.
NLAROSTA
/o of

.—Buy them at your dealer’s; in case

diflicully, send  us your dealer's nwume and
adiiess; it no loeal dewler, s nd uy your cush, and we
will send post free wl list price per return mail
guarunteed: 50,0060 ClarOstats in stock in Liverpool,
although it's summertime.—Claude Lyons, Ltd., 76,
Old Tlall St., Liverpool. (5173

\ HEN in Troable with Your Rcceiver, consnlt me
and 1 will call and cure any faults.—Il. E. Gill,
53, Grove Park Rd., South Tottewham, N.15. {5376

YONs' D.C. and A.C. Amplified Gramophones Will
4 he Out Soon; work is well advanced at their new
Aunfiedd factory; yon will be wise to defer yonr wvur-

13/6; at all

chase: our cxperimental work is over, and we are
satisfled we hive produced a saperbitive instrawment;
prices  will t be unressonable: electrical experts,

radio techuiciaus, aud musical critics have all nassed
vur outfits O.K.: remember, we have been in radio
since 1918, and we have Lhe best equinped elestrical
| and radio laboratory in this country: semd us a post-
ceard requesting to Le put on our wailing list for firsy
mailing of detailed information.—Claude Lvons. Itd.,

| Radio llonse, 76, Ol Iall St Liverpool. 15171

; 7OUR Old Apparatus Tuken in Part Dayment

jor Latest ‘Type; see our udvert. jn eolwnn

IRecei\'ers for Sale.—Scientific Development Co., 51,

Fishergate, Prestoa. {0229
AO
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PATENT AGENTS.

ATENTS and Trade Marks,
Gee awl Co. (1. T. P. Gee, Member R.S.G.B.

and ADNLLR.F.,), 51-52, Chancery XLane, Loudon,
W.C.2. ‘Phone: Holborn 1525. o001

British and foreign.—

REPAIRS.

SCOTT SESSTIONS and_ Co.,
doctors;
colnnm.

3 Grent Britain's radio
tead advertiservent under Miscellaneous
(0263

\\'I‘ZT.V[-} Months’ Guarantee Accompanies All Onr
Repairs: any maoke of 1,1, transformer, houd-
nhones, or lond-spenker repaired und despatehed withiu
48 hours; 4/- pust free; don’t discard if burnt out;
terms to ‘trade.—Transformer Repair Co. (Dept. W,
214, High St.. Colliers Wood, S.W.19. (oo11

INGSTON-ON-TITAMES.—Loud-speakers, phoues,
tha wiers, repaired;  4i- post  free.—Minter,

156, Cumbridge Rd. 'I'hone: Kingston 4665. (4832
OVER.—Radio

Z rwransformer repaas  4/-; veceivers repaincd, re-
conztrocted: machine shop for cxperimental work.—
Gordon lent, Electrical EFngiucer, 24, London Rd.

[s087

RT«:I'AI.RS Returned Post Free, and to ensure satis-

facticn send remiltance after upproval of same.—
Tegds Wireless Repair Service,

I‘ OlT'D-S)'F..\Kl‘IRS. headphenes, rewound to any re.
<4 sistance and remagoetised, 3. transformers re-
wound, 47.; Blue Spots, Trintrons, and 4-pole units,
4 6; work puaranteed.—Leeds Wireless Repair Scrviee,
5, Buston Place, Green Rd., faeds. [4930

AUARANTE
x

repair dept,, Loud-speaker, phone,

ET) Repairs by Experts.—Loud-speakers,
headphones, cone units, pick-ups, any make or

|

\i COXPARATIVE
CAPACITIES ILLUSTRATED

Proved best on facts

type, vewonnd, remagnetised and adjusted, post free,
3 L transformers and chokes, rewoumd from 4;.
post free, -llowedl, 42, Lotheringham Rd., KEnficld,
Middiveex, 5408 ‘
. | Permanent H.T. Battery ‘
WANTED. DRY BATTERIES ]
'“7.-\ NP C.8,  polentiomeler, multi rotary WHEN RUN DOWN
\ 'h‘. (‘:l;u'()s(u(l. L.k, nm‘ivs {'h(rk(-, Luppeil ARE SCRAPPED
priuar, o pu tranglormer,  ** Wireless  Workds, ™ q R
192627, Awcrican papers, 1928:29: sell Maguavox Pt o i pnst it er
M.C. s;:e;mqr,.b-vnll. £4/10; Met-Vick 4.valve set, -m{iva thyn:o'ughly reliable
230 D.C. eliminator; 6-66 valve, 2-volt, 6/-; new or and ilw-n up  to  voltags i
purls of same cheap.—Wallave, 119, Chorlion Rd.,
Maunchester, . 15369 ‘
! '
1% Mi”i_nmpurvmyter, large sceale, accurate; stute re- } 3
< sistunce if possible. —Granger, 6, Park Nq.. ]
Foets, . [5364 STANDARD RUNS
“7:\.\1’1‘1}1”, H.T. accuinulalors. 120 volts, Vi) DOV NIVE RS L O
milliamps.  excellent  condition;  cheap. -Box LY, AND CAN BE
2022, ;o The Wircless World, 5423 REFILLED AT LOW

.C.G., A.C.R., Pye 3211 choke wanied. HBox 2028,
c o The Wireless World, [5429
¢ IRELESS " for August 21st and 28th, 1926,
dewails of Neutvodaptor LI amplifier. ilolden,

130, Broadwall, lomlon, S.E..

“L\N'l‘}'ll), one copy of cach of the fssuex of ™ The
Wireless World,” dated October 24th and 3i1st,

1928.—Offers to J. Farrell, Moynalty Kells, Co. ! assembled complete in Unibloc Containers. Cash £3 16 10,
Menth, (5387 or 13 8 down and five equal monthly paynients of 13 6,
| Augy voltage or capacity battery supplied in Nos, 1.2.3.

AGENCIES.
\UENTS Wanfed, whole or spave time, to scll high
£ grade 4-valve porlable sets al eompetitive prices.—
Wrile: 24, Tremuadoe Rd.,, S.W.4. [5380

A(:E.\"I‘S Wanfed, spare time, wirelcss experience, te
demonstrate and sell the world's best and cheapest
3.valve set.—Mug-Radio, 112, Warstune f.ane, Birming.
ham. 12667

IRELESS. —~Agents wanted throughout Norih of
Eogland for installation of wireless seis, ete.;

expenses, fees, commission; experienced technicians,—
Apply Merritone, Ltd.,, Cromwell House, Survey Si..
London, W.C.2. 388

EXCHANGE.

AIR Everyman Your Coils and Gambrell Neutro-
vernia; wanted, gramophone pick-up.—~Winlow, 9,
Owen 8t.,, Murton, Durhan. [5375

XNXCITANGE  Ensign  Folding Posteard Camera,

2 D). slides, cost £5, 3x2 cameri or good horn
loud.spraker.—AcPhee, Blackburn, Bathgale, (5365
OUR Old Apparatus Taken in DPart Payment
for Yatest 'P'ype; see onr advert. in _rcolumn
Receivers for RMale.—deientific Development Co, 51,
I*ishergute, ['reston. {0230
1'AL Range Moving Coil Milliammetler, 0-25.

0.250, test L.T. and H.I' conzumption: waniesi,

Blue Spot unit, 66K.—Frost, 54, Clerkenwcell Rudl..
EB.C.1. 15433
A7

(5398 |

COST AND 1S AGAIN
READY FOR USE.
H The facts : Scientific teils have proved that tae Standard

Wet H.T. No. 4 Cell hus ten times zreater capacity than
the average dry cell. i

This means that ten dry cells would
he required to equal one Standard cell, so that the taitial
incrensed oatlay on a Standard Battery ix. in the long rmu,
A vast economy |
No. 4size Cell, 10d. each. 86-volt Super No, 4 Battery,

and 4 size Cells on cash or deferred terms from 7 8 down.

Obtainable from Halford’s and Curry’s Stores, and most

denlers, If any dificulty write direct.

THE STARDARD WET BATTERY CO. Dept. W.W.*
184-188, Shaftesbury Avenue, London, W.C.L

ELECTRADIX

| Bux 2027, ¢ o The Wircless Vorld.

For every Radio User this is
the great success,

DIX-ONEMETER

Highest Possible Grade. Used
in Admiralty, L.C.C., G.P.O.,
and the ’Varsities.

Price: "DIX-ONEMETER,”
in case, reading 0-2 ma,
microamps. per div., BB =

Send Stamped Addcessed Envelope for large sale list.
ELECTRADIX RADIOS,
218, Upper Thames Street, London, E.C.4.
Telephone: City 0191,

SITUATIONS VACANT.
SI.’CCESS in Radiotelegraphy,

HE CALEDONIAN WIRELESS COLLEGFE is the
L first training  establislonent to ubtain the new
ist Class  PM.G. Certificate; it maintaing the
Liighest  pereentage of passes al the smallest averige:
cost in time and aoney; appointments are assured
slter qualifteation.—Apply for free prospectns to 24,
india St., Glusgow, C.2, (4837

WAN'I'I-}D, an assistant wircless instructor,
1 of dynamic machinery and A.C. wuark
csaential, pplication, stating  qualifications, experi-
ciece, mpl mrininngn calary requaired to Box 1793, ¢ o
The Wircless World. 15269

IRELESS Engincer., with expert knowledge of
power and mains {ransformer und climinutors,
capahle ol taking charge of department.—Apply by
Jetter only. stating full experience, age. salary required,
and  whelher aiscugaget at present, Pelsen Electric
Co., 1td, Aalon Rd., Birndngham, 15370

JIRFLESS  Operating  Appointments  Assured
shiort gualifying course, day, evening; fees pay-

able after appointment for boarding students; Morse
classes.—Munager, Wireless School, 21, Mauor Gardens,
London, N.7.  Archway 3694. [5363

OT'I'HNS, aged 16-19, required for conducting elee-
trical dests on telephone apparalog, i theoretionl
kuowledge of 1he Wheatstone Bridge csaentiab—Write
cr call, Fmployment Dept., Standard Telephone and
Cables, Litd., Acredrome Ril., Colimudale, N.W.9, {5385

know-

SITUATIONS WANTED.

SN Opers

any capicity,

‘NT { Rji D

. ¢ 27, 11 year ite, stoclass PoMLG
evrdificate, good Llechnieal and  practical knowledg.,
well - acquainted  with  modern  broadeast practice,

capable worker.—Bux 2006, ¢/o The Wircless World.
537

TRELESS Production Enginecr (34), 8 years' as
works foreman, development, design, planning.
svout, expevienced transport, belt methmis of produe.
tien, 1ate fixing, ete.; any district..-Box 2026, c¢/n
The Wircless Wourld. (5427

CQ—A student, 18, first class passes City and Guilds
Rudio I, electricity and P.M.G. exams., high
sehool  eiucalion, requives post connccted with wire
less o ladkies, ele, home or abroad.--Any offers (o
[5428

TOUNG Man, 24, 6 ycars' experience, consiruclion.
mainlenance, portables, elc., desires situalican,

any capacity.—Box 2021, c/o The Wireless World.
[5422

BOOKS, INSTRUCTION, ETC.

JTED Ly Slep Witeless
3 theory of electricity relation lo the practivud
design of ‘wireless apparmtus, eliminators, cirenits, e
with extracts from a designer’s notel . Biving up
date pract application; issued weekly, send /. pa.
for fiest 4 weeks,—Cliftord Presslund, AM.LE.B., Xnug.,
Dept. WA Foaompton-onThaimes, [0i95

1Y [T, Batteries are now a proved success:
write for new illnstrated !1001{!6}. giving cost
and methol of building and omaintaining  free: men-

o
in

complete course of the

tion paper.—Tavlor, 57. Studley Rd., Stockwell, Lun-
Jon, [oo77
Flllﬁl’u‘.Jnvcnmr'n Guide on Patents. T, A. A,
253 (W), Gray's fun Rd., Londun. W.C.1.
[4127
]’ YONS for Sound Techuical lnformation.
4
B.C. of the Superhet, 88 pages, 17 diagrams,
reits o dllnsteations,  including balf  scole

drawings of Ui world Luneus Evening Chronicle 8.
vaulve stuperheterodyne; culy 8(1.,'posl. Irec; bhas been
most favourably rveviewed by * Wireless World,”
THE Super of Supers, complete data on 2 De

Luxe 200.600 metres superhertevodyne, reprinted
from Jitizens' Radio Call-book,” and (l(mp 80 ut
onr specinl request; all parts stocked Jor this record
breaking sct; all che dope, 6d., post free.

CALE Inawing of our B.AJIL D.C. Eliminator (see
A under Chuvgers and Eliminators), 6d., post free
{starups o 1,0.); diawings of A.C. model (fixed power
tap, 3 variuble O/max.), 7d., post frce; these blue
prinis are quile noigue,

‘IMPR()\'I'}D Universal Four Receiver, world famons

circuit, from Amerieun **Radio Broadeast,” all
pussible in‘arnudion; 6d., post Jree.
YONS De Luxe Push-pull Output 2-stage Gramo-
Radio Amplifier, will cater for severzl moving
coil speakers and recently pleased an audicnce of 700,
ccst only £7/10 to Dbuild (£10/10 with 2 Ferranti
meters); large blue priut 1/-, post free,
.T. from A,C., large Llue 1print’., all information;
1/-, rost frec; this supply nnit delivers up to
7.5 watls «f humless L.I' supply.
LI, the Above only from Clande Lyons, Ltd.,
4\ Radio House, 76, Old Hall St, ILiverpool. Over-
seas friends kindly send appropriate exira amount for
additional mail costs, (5172

f R.\DIO Amateur Callbook, call signs of amaleure

in all parts of the world, short wave stations,

also other information nseful to wumateurs; price
4°6, post paid anywhere.—~¥. T. Carter, Fh]é A,
Gleneaglc Mansions, Streathani, Lgndon. 396

Advertisements for ** The Wircless World ** are only accepted from firms we believe to be thoroughly reliable.
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REDFERNS

WL W, type
DEEP RIBBED
COIL FORMER

lANNO

MAINS SUPPLY UNITS

£2.7.6

N

D\

/// /77

A really efficient and low-loss former,
specially designed to the specification
of “The Wireless World” and used

in the “‘Flat Dwellers’ A.C.3,” the / \
"Scuene'i' Grh‘! Regional Receiver'’ 3 Diameter. ’ /'}/ Send for catalogie, \
rsns nonn wonks-syes, cusshine | 7, THEEENEG N\
-— B 0] s y DLy
REDFERNS RUBBER WORKS Hyde, CHESHlRE g ﬂ://////" a) n'pl,;?,; s;ars‘.“‘h::\:vgt;s[. ‘\\&\\\s\\

N |

The Finishing The
Touch to your “ ”
: our RAYTRAK

Wireless

fow you have finished buildinz PI‘{NK, l P
(hat sct and are proud of it why [

not carey your pride a step further
e ertlosr itin a "KABILOK * cabinet P

Itere isa * KABILOK * cabinet {o suit every receiver, also CA RRIER

fone and moviog coil Joud speaker cabinets in oak or

neahogany, beautifully flgished in an extensive range of
desuzns to suit vour particular needs.

"KARILOK ™’ cabinets are specified for the Mullard Master
Three and Master Five Portable.
ARECOGRITION OF EFFICIENCY
Nlustrated list sent free on reguest.

W. & T. LOCK, Ltd.,
St. Peter’s Works,
BATH.

London Showrooms: 11, Rel
Lion Square, High Holborn, W.C.I.

\l
i

“Describes a true radius from the centre 1o the

circumference ©  (vide " Wireless World "),
Adaptable to all pick-ups.

Fuli particulars on application to the Makers :—
Robinson & Hands Electric Co., Ltd.

! Barwick Street, Bltmlngham

Q

e
Mention of ** The Wireless World,"" when writing to advertisers, will ensure prompt attention. a8

XD 0"00’00’00’00’00:0 EXDTDR o Q:Q DX o450 430 43 XTRT o ege ale o0 XD
0? e ’:’
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/)
| o:o <
k ’:’ oo
ANELS av» FORMERS 3
AND FOR | oo <
_ _ i ] [otor Poaling Journal %
< exrfect insulation & better appearance 2 @
) PANELS: Mahogany, Natural Brown, or Biack finish, b4 The Leadlng British YaChtlng Journal o
17 thick, id. per sq. inch. ” thick, jd. per sq. inch. .:' o ST To1OTNEf S . ) . <
COlL FORMERS: Prives on wphmmm & “THE YACHTING WORILD deals with B
‘EMPIRE” VARNISHED INSULATING TUBING in all o yachts and boats of all types and tonnages, o
diameters. Distributors : 3 whether on the sca or inland waters. Every o<
y‘\‘lon L (I;.l'-‘ﬁ;! og‘d V\!I'Et‘t‘eln l:Em L'1N'I1)1., D aspect of yachting and motor boating is covered oo
I,hogw M‘ }"n”m,'m 817 0 08 . | 0? in an attractive and interesting manner. <
rs 4
) K> LTHE MIc ANTE & CTuletaners:, co., LTD., .3 Every Friday 6°- °
l > ,,“,.\\“‘ FEmpire Works, Blackhorse Lane, \\'althamstnw K, 17 .:, ILIFFE & SONS Ltd., Dorset House, Tudor St., London, E.C.4 :::
PETXTRY X 0‘00‘00:0 ‘00‘0a:00‘00‘00.¢0.00‘00 o o 00’00’00:00‘00‘00‘00:00:00‘00:00‘00:0
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THE WIRELESS WORLD

/" THE MOST AMAZING \
INVENTION FOR

ECT REPRODUCT;,

The EXPONENTIAL

LouD SPEAKER
With Soft Core Dumping.

The introduction by *“ TRUVOX **
of the perfect Exponential Horn
with soft core damping has
astounded the experts and set a
new standard of excellence for
LOUD SPEAKERS. Demonstra-
tion conclusively proves that

SIXTY-SIX ' LOUD SPEAKER. “TRUVOX' does actually re—
A handsotue cabinet loud speaker incor- produce with perfect sincerity
porating the * Truvox™ Exponential and without loss of either tome
Horn with 66 inch air  column.
Dimensions 14-3/16" x 13" « 104" or volume.
\ mcas o.k £440; H-houny Write for Illustrated Boohklet
0: Walnut. £5 5 (W.W.3), Post Free on Request.

TRUVOX

LOUD SPEAKERS

UNIVERSAL GRAMOPHONE & RADIO CO,, LTD,
RYLAND ROAD. KENTISH TOWN, N.W.s.

Telephone : Hampstead 0226-7. Telegrams : ** Unigramrad, Haver, London."
West End Showrooms: I40-¢51, Regent Street, W.x

THE HIGH FREQUENCY CHOKE

FIT your receiver with a Watmel

choke and obtain greater
stablllty, range, selectivity and purity
of tone. It makes an all round
improvement to the performance of
your set, and has been fitted with
outstanding success to the Cossor

Melody Maker.
Of all good Radlo Dealers 5 ,

or direct from us in case of

difficulty - - -

Have you had your copy of this blue
print and assembly chart? It tells
you both how to build a really
modern. inexpensive three valve rc-
ceiver (1929 Impenial 3) and also how
you can bring many old- fashioned
sets up to date by incorporating a
few Watmel components.

@atlllel

WATMEL WIRELESS CO. LTD.,

Imperial Worh, High St.. Edgware
esex.

Eduwnre 0323

Tclcphone

'\DVERI‘ISEMENTS iii_.

On the short waves you can
pick up America—even on
your one- or two-valve set.

But remember that short-
wave success depends upon
the coil-——make it certain—

SWCOS

REGD.

SHORT-WAVE COILS

LEWCOS

RADIO
COMPONENTS
are available at
7,PlayhouseYd.,
Golden Lane,
London, E.C.1.

Lewcos Coils are
available for the
MULLARD S.G.P.
MASTER 3
235/ 550 metres.
Ref. AM.5 - 10/=
1000,2000 metres,
Ref. A.M.20 - 10/~
Six Pin Bases. Ref.
SP.B.~ - - 2/9

THE LONDON ELECTRIC WIRE COMPANY
AND SMITHS LIMITED

| Church Road

‘Leyton, London, E.10

Advertisements for ** T'he Wireless World ** are only accepied from firms we believe to be thoroughly reliable.
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Creater H F amPlnflcatloh 50 G

with stal)ility and ease of control

Discm'mz’nmfing wireless owners

r Marconi S.215 Screen Grid Valve

Filament volts ....... wse. 2.0 max.
Filament current .. veee. 0.15 amp.
Anode volts «ccvceeireiennnreennns. 100 to 150

Screen grid volts...c.ooveveeennni.ee. 60 to 90
Amplification factor....... ..170
Impedance........ccccccuu.e .. 200 000 ohms

insist on these modern valves

OW~——you can get the maximum effect from

each of your H.F. stages, without the bother
of a neutrodyne circuit, and with greater freedom
from oscillation.

These specially designed valves, with their
screening grid, prevent any feed-back from the
plate. However much reaction you use, you can
be certain that your set is causing no annoyance
to your neighbours.

You can search for distant stations with greater
frcedom. These Marconi screen grid valves
give astonishing volume and render Continental
reception certain and enjoyable, bringing in pro-
grammes you have never heard before.

Designed by Marconi experts, made by Marconi
craftsmen, every Marconi screen grid valve is per-
fectly dependable in use. Ask for S.215 at any
wireless shop —it costs 22/6.

Write for catalogue No. 520 to The Marconi-
phone Company, Ltd., 210-212 Tottenham Court
Road, London, W.1, mentioning ¢ Wireless
World.”

MARCONI
SCREEN GRID V A LVE S

Showrooms : 210-212 Tottenbham Court Road, W.1, and
Marconi House, Strand, W.C.2.

Uit S1acka—=The International News Co,, 131, Varick Btreet, New York. Fravew
INpIA A, H, Whe

BrLorcu~W, H, Smith & Sen, 78, Marche aux Herbew, Brusseln,

Print.d for the Pubiishers, 1Lirre & Soss L., Dorset House, Tudor Street, l.ondon, E.C.4, by ‘1 he Cornwall ress Ltd., aris Garden, Stamford Street, London, $.E.1.

Colonixl awi Fureign Age its
w, H Smh & Son, 248, Rue Rivali, Parie:  liachette et Cie, Rue Réaumur, I'ars,
Bumbay, Allaahad and Caleutta,  Bovra Avxw,;—(’rntral News Agency, Ltd.

T &
AUsTRAMA—Gurdon & Qoteh, Jtd,, Melbowrne (Victoria), Sydney (N.8.W.), nnnh.mr (uue-nnlnml) A lelaide (H.A.), Perth (W,A.), and Launceston (Tarmuinia),
Cakana~"The American Newn Co, 1dd,, Turonlu Winnipeg, Vancouver, Montieal, Ottawa, 8, John, Halifax, (damilton; dordon & Goteh, lid,, Toronto; lmperial Newa Ca,

Toronto, Muntreal, Winnuw;, Vancouver, Vietoria,

Nxw ZealA¥D—UGonion & Goteh, Ltd., Wt-umgmn Anekland, (,hnnuhmch and Dunedm.
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METAL CABINET DESIGN

d RADIO RE\(lE\Y

\
\ 7] lte Paper/br Every Wzreless’ Ama?eur

o
i \ We&nesday, Jhy 10th, 1‘29~-- S

Sk € o from £1-17-6.
’ A.C. Models
from £3-17-6.

A
MANUFACTURED BY 2y PROGRESS WORKS

C. F. &H. BurTon %] &y WALSALL, ENG.

{ H. CLARKE |{.
1] % CO «M CR)LTD [

1 0Old Trafford.
MANCHESTER

We Supply on Easy Terms 'J
Complete Kits of Parts for all *“ Wiretess World ™ I
Sets. Moving Coil and All Types of Loud i
Speakers, Mains Units, Batteries, Chargers. ‘]
All Leading Manufacturers’ Products Stocked.
Write, call, or phone. Let us know your requirements.

Send for our Lists.

=2
PETO-SCOTT Co., Ltd. i
Free Demonstrations and Advice by Qualified Engineers at our sheps: [l
77, CITY ROAD, LONDON, E.C.1. A
62, HIGH HOLBORN, LONDON, W.C.1. ] ‘
4. MANCHESTER ST LIVERPOOL |

33. WHITELOW RD., CHORLTON-CUM-

HARDY, MANCHESTER i ]

— 4

¢ WAl = imm S 2 = — N i e e S = R

No. 515 Vol. XXV No 2 Copyrignt. Registercd_as o Newspaper

for transmission in the United Iu ulrm
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Some batteries may bc good, others may be
better, but the best is undoubtedly “ Beam.”
Not only batteries but the whole range of
“Beam"” components and accessories are of
first-class technical design & workmanship.

ERY

THE BEAM” HIGH TENSION BATT

£ED
UARANTEET

gaCH BATTERY EU°

The composition of " Beam " batteries consists of thoroughly
reliable elements which combine to give a perfectly steady
flow of current over long periods, thereby enabling you to
background noises

If your dealer cannot supply, order direct.

NN RN RN Y

-~
==

“BEAM” CONE UNIT. The new and

improved Core Unit which reproduces without loss of
tonal quality and with extra purity ot volume, all that your

set receives. Every **Beam " Unit carries
‘ a |2 monihs' guarantee and is obtainable 2 1 ,-
| at the moderate price of
| ¢ Beam’’ components range from fixed con-
‘ densers to cabinet loudspeakers. Write for

full list and details.

A i KE l 35, Farringdon Road,
l%lw_ QAN LU J. London, E.C.1.

i listen 10 distant stations without the disturbing effects of |

Telephone : Holborn 7048.

|
|

(RAVE SILEN(E!

¢ Among those present” in a very

responcible though perhaps not a
prominent place there is almost sure
to be the: Exide Battery. Trans milting !
On these big broadcasting nights it is
the Exide Battery whieh transmits.
And if you yourself value pure and
unfluctuating will be
little-brother Exide

in your own

reception it

set
which will receive.
EXIDE L.T. BATTERY

Type CZ 4.
One of the famous Exide

“C”* series.

Prices of Exide Trickic Chargers:

For H.T.—£3 :7:6. For ILT. & L.1. combined—&£5 : 0 : 0.

Obtainable from: Exide Service Agents and all reputable dealers.
Sce the RAALE. Display, Iendon, July 13th.

EXIDE BATTERI:S, CLIFTON JUNCTION, NR. MANCHESTER.

| ondon Sales ard Service Denot : 213.229 Shafteshury Avenue, W.C.2

GI4

Mention of ** The Wirveless World,” when writing to advertisers, will ensure prompt attention.
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Perfect coupling at low cost—

Similar to those embodied in the Coupling and
Detector Units, ' Mcet=Vick ’ Moulded resistances are

available as separate components. They are chemi- S

cally inert, the entire material being the actual resistance Y

element. They 1. Carry heavy currents 5-10 milliamps

without becoming noisy. 2. Retain their values. 3. Are

non-inductive. They are ideal and inexpensive.

Anode Eliminator Grid

Resistances. Resistances. Leaks.
Clips for Mounting, 1/3.

The use of moulded resistances in * Met-Vick’ Skeleton
Detector Units ensures freedom from ¢rushing’ noises
often experienced with surface deposit leaks. Both the
condenser and the grid leak components retain their
original values, quite unaffected by climatic or other
variable conditions.
For Mains or Battery operation all one price
Extra for moulded base, 1/3

The results obtained from ‘Met-Vick’ Skeleton Resistance
Units cannot be improved upon. even by using expensive
wire—wound resistances. The values of the components
have been carefully calculated to give maximum amplifica-
tion per stage, and as moulded resistances and leaks are
used, their values are retained indefinitely and they are
‘noiseless in operation.

For Mains or Battery operation all one price.
Extra for Moulded Base, 1/3.

) . The ¢ Met-Vick ® Elastic Aerial Unit enables you, in effect,
A.,\ d to vary your aerial backwards and forwards to any re-
quired length from maximum to zero. It is as though
you had a thousand aerials at your command and gives
utmost selectivity combined with signal strength for any
station. Prices from 12 6 to 17/- according to type of set.
Ask your dealer for Section ‘D’ of Radio Catalogue
which fully describes these components.

MET-VICK Sz
»
Valves and Sets
Metro-Vick Supplies, 155 Charing Cross Road, London, W.C.2
(Pioprieiors : clssociated Electrical Industries L) R P1j2

e
Al Advertisesments for ** Ties Wireless TWorld ' are only accepted from fiuns iz belicve to be thoroughly reliable.
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ERY soonyourWire-
[eas Dealer will have
storhs of thesensatipnal
new JBLOWIN “Vee”
Unit. It is the biggest
Radio development of
r eent yrars,  For only
£2 (the Unit costs 25-
and the Chassis 15/-)
anvone can assemble,
in two minutes, a loud
speaker that gives fine
mellow tone and better
volaume than vou have
ever heavd before, Itre-
¢ catesthe livingartiste.
Unit - - Price 25/«
Chassis - Price 15/

N. Acton, Londun,

S%e Wornderful ]
e NEW ;21
| : )

Advt. S. G. Brown, Ltd,, Western Avenue,
N. 4 W5,

G 9436.

Mention of * The Wireless World," when wniling lo arivertisers, will ensure prompt atlention.

7

FLYERS

(On left)- The wireless
receiving and trans-
mitting sct on the air—
plane ‘¢ Yellow Bird "’
shewing the ** Dario
Valves

HE Yellow Bird's, and its heroic occupants’,

flight from New York to Santander, Spain,

is already well known. All the time on
this journey wireless communication was main—
tained with Dario Valves. Why not use Dario
Valves yourself—they've proved themselves in a
matter of life and death-—they will improve your set
beyond all nxpectations—Dario prices are little
short of marvellous. They are due to one of the
biggest and most modern valve outputs in the
World. Ask your dealer or write direct for

tull particulars.
FDUR VOLTS 7 6
o

5,(; TNO VOLTS

General Purpose, 05 amp. 5'6 Ganeral Purpose, ‘05 amp. 5
RCC.08amp. .. .. .. 58 R.C.C., "07 amp. ce oo &
Super Power, “1Banp. .. 78 Super-Power. ‘1 amp. .. 716
Super H.F. & R.C.C, Super H.F. & R.C.C,
‘18amp. .. .. .. .. 7/6 ‘1amp. . a0 ao oo (A
Pentodion ‘3 amp. .. .. 21/« Peatodioa. *15 amp. .. .. 21'-

DARIO

i, VALVES

DARIO FOLDER !

IMPEX ELECTRICAL, LTD.,
DEPT. C. 538, H!GH ROAD, LEYTONSTONE, LONDON, N.9

A2

WiITH bARIG
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/ 4 / W % % yZ
»%%// %/ Wy o %

‘—~ E.M.F. volis Go Pricc 13,6. LEALF. volts 64 Price 14 6.
: : / EALY. volts g9 Pricc 22/~. EALF. volts 105 Price 24,-.

POPULAR POWER
/ EALY. volts 120 Price 27/-.

H.T. BATTERIES

A BRTAI N ’S BE. v T BATTERIES
Ay R P ST st 2P e s P et e I

— e P e P TN

YOU WILL OBTAIN from either A.C. or D.C.
Mains an adequate and permanent supply of H.T. and
L.T. for large power amplifiers only by the use of a
Motor Driven Set.

The M-L Generator with its permanent magnet field is
free from field losses, and is therefore the most efficient
equipment for T z\LI\ING PICTURE ,BAND REPEATER,
and GRAMOPHONE AMPLIFIERS.

Send for particulars
of the M-L Anode
Converters, Rolary
Transformers and
Motor  Generator

I

~ M-L MAGNETO SYND. LTD.,
Radio Dept.,, COVENTRY.

A3 Advertisements for '* The Wireless World ' are only accepied [rom firms we believe to be thorcughly reliable.
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THE

%m @@& FAMOUS FORMO COMPONENTS as used in this

Bui?ﬁﬂ};@“’m Set & in ALL NOTABLE PUBLISHED CIRCUITS

——ONE EVENING?*—-

’ l"ﬂq'—

$ ;,,‘. mn
: l':“m.

J u Lo

*§0n5 £0035 *01025

i FORMO-DENSOR 2/- }
e In four variabl: capacities

G CONDENSER 5~

oA wAvE  Koanl Ih

— i ‘De Luxe Mndel 6= whd )

BRITISH Ll TRANSFORMER-OUTPUT €005 *09035 COILS SGI and . 1
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Emitter. luterlocked electrodes-—
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other Screened Grid Valve has
such strength or rigidity. For
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and ost dependable  Screened
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Only Cossor Screened
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locked Electrodes
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AMATEUR STATUS.

T a time when the United States of America is
offering congratulations to its radio amateur
organisations on the prosperity and strength of

the movement a very different state of affairs prevails
in this country and one which merits no congratulations.
We understand that at the present time there are
just cver nine hundred amateurs in Britain with {rans-
mitting permits.  This figure shiows a very definite
reduction on former totals, for the number of amateurs
licensed by the Post Office has stood as high as fifteen
hundred only a short while back.  The Post Office
would no doubt say that the falling off in numbers
is due to lack of interest on the part of the amateur,
but we believe that whilst the interest and desire to
participate in experimental transmission is slill as keen
as ever, the Post Office regulations have made it so
difficult to conform to the conditions imposcd on a
licensee that the majority of amateurs are giving up
their interest in disgust. We fail to see why the Post
Office regulations in vegard to the operation of amateur
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transmitting stations should be so exacting.  If the
amateurs were given a band within which to operate,
then their cwn organisation would see to it that the
individual amateurs would ** play fair "’ amongst them-
selves, and, for the Post Office, it would be time enough
to interfere when any amateur was detected working
outside the band allocated for amateur use. The British
amatcur has alwavs held a high reputation in the

European ether.
0ccoo

“OLD LAMPS FOR NEW.”

INCE the publication of correspondence under the
S above heading in The Wircless World we have

received a large number of letters from readers
expressing their satisfaction at the very generous attitude
adopted by British valve manufacturers generally in
the maticr of replacements of faulty or doubtful valves.
It is very pleasing to have this definite evidence of the
advantage wlich the purchase of valves manufactured
in this country offers, where the purchaser can get into
direct touch with the actual manufacturer if any fault
in construction should impair the life or the performance
of the valve.

We do not think, however, that this attitude adopted
by the manufacturer entirely disposes of the situation
which prompted the correspondence already published
on this subject. I{ will be remembered that the com-
plaint was made that as valves were sold at present
the purchaser had absolutely no guarantee that the
valve had not already been in use, say, by the retailer,
for demonstration purposes. Then along came another
correspondent who admitted that he was able to borrow
valves regularly from his local wireless dcaler and
return them after he had tried their performance in his
experimental sets.

Sealed Valve Cartons.

We consider that it ouglit not to be possible for suctt
a position tc exist. It may be argued that no special
precaution is taken i the casc of electric lamps to
prevent them from being used; but surcly this is a
rather different matter, since the valve is so much more
fragile and much damage could be done to a valve
without preventing the filament from lighting. It would
seem very desirable that the valve manufacturers should
devise some means of protecting the customer from
the risk that the valve he purchases has been tampered
with, and scme special design of carton would easily
give the necessary protection. Or the carton need
merely be sealed in some snitable manner to prevent
opening by anyone other than the purchaser.
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Parallel Choke Feed Circuit in H.F. Amplifiers.

By A. L. M. SOWERBY, MSc.

N the majority of cases where a radio-choke is

employed in a receiver it is used in the plate cir-

cuit of the detector valve, when its function is to
deflect some of the radio-frequency component in the
plate circuit through the reaction control circuit. Such
an arrangement is shown in Fig. 1, which shows a
single-valve receiver in which the choke is placed on
point-duty in this manner.

of the coniponents connected in the plate circuit of
the valve. We must thercfore have some idea of the
impedance of a typical choke at various wavelengths

-before we can make any very confident statements

about the clegree of amplification to be expected from
such an arrangement. The impedance curve of a
typical choke is reproduced in Fig. 4, from which

it will be seen at a glance that over

Figures that have been given for
typical commercial chokes in the
section cntitled ** Laboratory Tests *'
show that the impedance offered by
a choke, when shunted by the
various stray capacities present in
the circuit, amounts to something
like ten to forty thousand ohms on
the broadcast band, rising as the

The tuned grid H.F. coupling has been
rather neglected in receiver design. Is
this method of H.F. amplification in-
Jerior in its results to the more usuclly
adopted luned anode or {ransformcr?
In this article the circuil conditions
are carefully analysed and the merils
of the arrangenient explained.

the lower broadcast band of wave-
lengths from 200 to 600 metres the
impedance is low. We can, there-
fore, state with perfect certainty
that the amplification that can be
extracted from the circuit of Fig. 2
is also low, being only a fraction
of the amplification factor of the
valve.

wavelength is increased to a maxi-
mum of perhaps 300,000 ohms at the frequency of
resonance. It has been pointed out' that the low
impedance offered by the clioke to currents of the
frequencies used for the broadcast band is ot of
moment when the choke is employed in the manner
suggested in Fig. 1, for the reaction condenser also
offers a low impedance at these frequencies, so that a
current adequate for the provision of proper reaction
effects flows through the coil and condenser shunted
across the choke. ‘
Apart from this use, and from applications in high-
frequency filter-circuits of various kinds, the radio-
choke has also found employment in the coupling

If we compare the circuit ot
Fig. 3 with that which we have just been discussing,
we see that the only change is that now a tuned circuit
replaces the grid leak.

Choke Coupling v. Tuned Crid.

Since there is no objection to using a grid leak of
five megohms if we so desire, while the dynamic re-
sistance of a tuned circuit can only with difficulty
be raised as high as one-tenth of this value, it would
appear reascnable to suppose that the total impedance
between plate of V, and earth in Fig. 3 would be even
lower still, ¢nd that the amplification of this arrange-
ment would be even less than in the precedinig case.

between successive stages This mode of viewing the
of high-frequency amplifi- circuit is really based on the
cation, or between the last \V/4 DI well-known fact that if two
of such stages and the de- v CHOK: resistances are placed in
tector valve.  Sometimes H— mm parallel more current flows

the choke constitutes the
whole of the coupling, as

through the two than would
flow through cither alone,

F

in Fig. 2, while in cir-
cuits on the lines of Fig. 3
it is supported by the
presence of a tuned circuit.
The present note is intended

N
4

to emphasise the radical
difference between these two
apparently similar circuits,
and to show the behaviour

.L so that the combination has

— a lower resistance than

' either of its component

= ! parts. It is not safe,
? —.}7 however, to apply these
y dircct-current  notions - to

alternating - current  prob-

lems, and in the present
instance the result of so

of a coupling in which both
a choke and a tuned circuit
are included.
The amplification attained in a circuit such as that
of Fig. 2 will be higher the high-r the impedance,
1“ H.F. Chokes,”” Wirelcss Worid, Sept. 26th, 1928, page 372.

Fig. 1.—A single-valve receiver in which a radio-choke 1s
employed to deflect high~frequency currents inte the reaction
circuit.

doing has been to lead us
to an uttetly crroneous con-
clusion. A slightly more
detailed examination of both circuits will bring to light
the fallacy in our reasoning. .

When the choke stands alone, as in Fig. 2, the

B 4
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impedance in the anode circuit of the valve is simply
that of the choke in parallel with a selection of stray
capacities. The grid leak and coupling condenser, if
their values are properly chosen, make so trifling a
contribution to the total impedance between the anode
of V, and earth that they may be neglected altogether.
Remerbering also that if the high-tension supply is
‘shunted by by-pass condensers, as is usual, *“ HT. +”
will have the same high-frequency potential as the
, filament of the wvalve,
Fig. 2 may be simplified
down to the skeleton
diagram of Fig. 5. In
this simplified diagram the
H.T. battery is omitted, and
C and » have been inserted
to represent respectively the
total stray capacities and
the high-frequency resist-
ance of the radio-choke, the
inductance of which is indi-
cated by L.
The stray capacities,
which include the stray
- capacity of the choke itself,
Fig, 2o ML, sage In which & amount _altogether to a
between the valves. Compare Very respectable number of
Figs. 3 and 5. . P
micromicrofarads — perhaps
20 to 25—while the inductance of the choke is usually
iIn the neighbourhood of one or two hundred milli-
henrys. Since the resonant frequency of an average
choke, even outside the set, is found to correspond
with a wavelength of two or three thousand metres, one
might expect that on the broadcast band it would
behave chiefly as a condenser.

Low Impedance of Choke Coupling

If we now consider the impedance value to
300-metre signals of the capacity suggested as

typical we obtain a figure of 7,000 ohms, while the

impedance offered by the inductance

Wireless
Worrld

25

tuned stage, and to bear very carefully in mind
the fact that on the broadcast wave-band the
choke behaves exactly as though it were a small
condenser,

Following the same method that we have already used
in analysing the circuit of Fig. 2, we can reduce that
of Fig. 3 to the schenic shown in Fig. .6.  This, as
might be _expected, is simply Fig. 5 with the tuning
coil of inductance L, and resistance r,, and the tuning
condenser C, connected in parallel with the choke.
The full analysis of the behaviour of such a circuit
would lead to mathematical
complications of the most
alarming description, with-
out yielding, so far as one L
can see, the smallest scrap c"
of useful information. We
will, therefore, content our-
selves with a commonsense
qualitative discussion of it,
which will be equally use-
ful, and will be very much
less like hard work.

In the first place, we have
already seen, while in-
vestigating Fig. 5, that
the branch L, 7, represent-
ing the inductance and resist- -
ance of the choke, amounts pis. 3 Circuit difiering from
to an impedance of about a "({ggm:;e'éﬁi‘:“cfepﬁ;ggpg
megohm. In comparison grid leak. Nevertheless, the~
with the much lower im- &'V, e L gl HY
pedance of C, the stray LTOR3 HEEh
capacities, we can therefore proceed to forget this
branch completely. Imagining it removed, we .are left
with nothing but the stray capacities C of which the
stray capacity of the choke itself is but a small part, in
parallel with a perfectly ordinary tuned circuit of the
familiar ‘‘ tuned anode ”’ type. These stray capacities
will have no other. effect cn the tuned circuit than that
of compelling us to use a lower setting of the tuning

HT.

is nearly a megohm. Clearly.

practcally the whole of the high-

ey ] g

frequency, plate-current of the valve

[T

will fow through the stray capacity,

{ 2R Ead

BULGIN €.G. !
H.F. CHOKE et

and the inductance will play prac- —

tically no part in determining the

behaviour of the circuit at wave-

(oHm)

lengths within the lower broadcast

band. From the high-frequency

200,000

point of view we may therefore

ignore the L, # branch in Fig. 5,

IMPEDANCE

and consider the plate circuit as con-

taining only the capacily C.

100.000

It is not necessary, for our present

purpose, to go into the figures for

amplification that will be obtained

for such a circuit. It is enough to LT

i |

point out that 7,000 ohms is far too
low an impcdance to provide ampli-

S00

1,000 1500 2,000 2500 3,000 3560

WAVELENGTH  (METRES)

fication anywhere approaching that
obtainable from even the wors

r s

Fig. 4.~Impedance curve of H.F, choke (Buigin), Exterual ca;:acny, 8 micromicrofarads,
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The Tuned Grid Circuit.—

condenser C, than would have been required, for the
same wavclength, if they had been abscnt, for the
total tuning capacity in the circuit is made up of C,
and C in parallel. The whole complex circuit lying
between the points X, X is thus cquivalent to a
simple tuned circuit of the most cveryday kind,
so that we may regard the circuit of Fig. 3
as being nothing more than a variant of
the simple tuned anode arrangement.

The fallacy in the argu-
ment that by putting a tuned
erio of | Circuit in parallel with the
Vv, choke the maximum total

3 impedance could not be
made to excecd that of the
choke alonc now stands re-
vealed. - Any tuned circuit
consists of two impedances
(coil and. condenser), both
quite low in value, but
opposite in sign. At the
wavelength to which the
circuit is tuned, they are in
addition equal in magnitude,
so that their effects cancel
(lagra out almost completely, leav-

i represents the total of strav . o a
capacities in the plate circuit 10g 4 hlgh 1mp(tdance for

of Vi. the combination of the
two. The choke, when used alone on the broadcast
band. provides, as we have seen, only one of these
impedances ; by the addition of the other (the inductance
L)) this can be cancelled out for any one wavelength,
while the introduction of the condenser C, provides
the finishing touch by making it possible to obtain
the balance at any frequency within the tuning range.

¥ig. 5.—Simplified ¢ skeleton *'
«<{agram of the circuit of Fig. 2.

Losses Arising in the Choke.

Although the introduction of the choke does not
affect the gemeral behaviour of the.tuned circuit, we
must not too hastily jump to the conclusion that the
tuned circuit of Fig. 3 is completely unaffected by its
presence.” If the inductance of the choke were in-
finitely high, its resistance zero, and its stray capacity
entircly free from losses, this would indeed be the case.
The fact that none of these impossible conditions is
fulfilled in any choke results, like any other deviation
from perfection, in increasing the effective resistance v,
of the tuned circuit L,C,, and so flattening the tuning
a littlc and decreasing slightly the amplification attain-
able.

JULY 10th, 1929.

The magnitude of the resistance introduced by the
choke is not very great, though it is enough to diminish
quite perceptibly the performance of a receiver in which
all other losses have been kept to the lowest possible
value.  Mevasurements that the writer has made at
various times indicate that the best of the commercial
chokes are. equivalent on the lower broadcast band to
resistances of the order of one megohm connected in
parallel with the tuned circuit. This figure, however,
is subject to quite wide variations, the lowest and highest
of which records are to hand being respectively 350,000
ohms and 4 megohms for the same choke on diffcrent
but neighbouring wavelengths.

‘* Back—coupling '’ Avoided.

It is at Jeast safc to conclude that the circuit of
Fig. 3 will give a little less amplification than the
corresponding tuned anode circuit, so that when it is
desired to cxtract the utmost amplification from a
screen-grid valve the simple tuned anode is preferable.
As this is inclined to lead to difficulties unless high-
tension accwnulators arc used to supply the anode cur-
rent, onc is generally compelled to employ either a
high-frequency transformer or choke-feed, as in Fig. 3,

_either of which will help towards ‘‘ de-coupling *’ the

GRID OF

x

Flg. 6.—Skeleton diagram of the circuit of Fig. 3. The connection
between the two can be traced by the lettering, which is arranged
to correspond.

various anode circuits of the receiver, and. both of
which tend to lessen amplification a little.

Whether choke-feed or transformer coupling is the
better alternaiive it is at present hard to say, but there
can at least be no doubt that the use of a radio-choke
in this connection is a matter which calls for more
detailed investigation than it has yet received.

A.c. SCREEN'

AINS operated valves mounted ou standurd Luses but with
M the addition of a fifth centre pin were described in
recent issue. Apart from the convenience derived by the
substitution of mains in place of the L.T. acenmulator, other
important advantages are worthy of attention. Owing to the
absence of a polential drop such us exists across the flament
of the bLaltery operated valve, the electron strean: becomes less
restricted. This effect is, of course, due to the abseuce of i
magnetic field near the emitting surface. In consequence greatly
improved characteristics are possessed by the new screen-grid

GRID VALVES.

indirectly heatod valves apart from those advantuges due Lo a
more generous source of current supply. .

Readers will have already uppreciated lhe enormous H.F,
stage amplificalion which can be obtained from the AC./8
valve, and it is thevefore interesting to note that there is shortly
Lo appear on the market an extensive servies of A.C. screen-grid
valves having amplification factors from 400 to 1.000 combined
with lLigh impedance. With such characleristics it is possihle
to attain a stage amplification of over 200. H.F. amplificalion
should now enler upon a new era of prosperity.

B6H
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Advantages of Combined Containers and

IYECEIVERS with screen-grid H.F. amplifying valves
j& call for more extensive screening than those in
which neutralised triodes are used. This is one
of those sweeping gencralities that are so dangerous when
applied to technical wireless matters, but in this case,
and speaking from a strictly practical point of view, the
statement may be allowed to stand without qualifications.
Every serious wireless worker, after having made initial
tests of his first eagerly awaited S.G. valves, must have
come to the conclusion that, in order to get an amplifica-
tion equal to, not to say in excess of, that afforded by
ordinary triodes with good interstage couplings and com-
paratively simple screening, it was essential to take meti-
culous care to minimise interaction between circuits.

If our experimenter was in any way concerned with
the design of sets for home construction, his findings in
this matter probably gave rise to some regrets, as the
need for claborate screening obviously tended to offset
the advantages of the new valve in the way of its capa-
bility to provide good amplification with small, simple
and inexpensive coils. There can be no question that
screened sets on more or less conventional lines are
none too easy to build, as compared with their compara-
tively simple prototypes of a few years ago; not only
does the average amateur find that mectal is a difficult
material in which to work, but he also learns that com-
ponents inside a screening box are always more or less
maccessible, and consequently difficult to wire.

Five Hundred Times Amplification.

" This ‘trouble of inaccessibility can be overcome by
tnaking the box in sections, and so arranging matters that
the sides and back are secured in position after all, or
at any rate most, of the wiring is done. But again we
come up against a drawback: present-day practice in-
clines always towards higher and higher amplification—
both per stage and overall— and in a highly cfficient
amplifier screcning is often found to be inadequate unless
all joints are well and truly '‘closed’” in such a way
that an electrical seal is formed. This condition can
hardly be realised if the box is built up of sheets bolted
together, although a fairly satisfactory screen of this
kind can be devised for a single H.F. stage of which
the amplification does not exceed some 50 or 60 times,
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Screening Boxes.

provided some care is taken in the disposition of com-
ponents.

It seems probable that in the near future we shall
expect—and get—an amplification of something like
500 times from a single stage, helped, of course, by
neutralisation and the usc of the most modern high-
efficiency valves. Preliminary experiments with this
kind of high-frequency amplifier would indicate the need
for mounting the valve insuch a way that it is not affected
by the ficld of the coils, and in any case this precaution
must almost always be observed when building a two-
stage amplifier designed for a reasonably high degree of
sensitivity,  Consequently, it becomes necessary to
devise some form of ‘‘ outboard *’ mounting, which tends
considerably to increase the bulk of the set and also to
mar its workmanlike appearance,. ‘

The Demand for Better Screening Boxes.

But enough of this jeremiad ; let us close our tale ot
woe on the economic note. A three-compartment screen-
ing box, to be more or less self-supporting and capable
of performing its functions in a ‘" high-gain’’ sct, must
of necessity be fairly rigidly built, and in consequence
will not be cheap. Adopting a conventional method ot
construction, we find that the majority of the surface
arca of the insulating panel will be completely wasted,
and that a large and comparatively costly cabinct will be
necessary to house the whole set, of which the bulk has
perhaps been increased by excrescences in the form of
projecting valves.

The remedy for all this scems to be fairly obvious:
What is nceded is an inexpensive all-metal, or a wood-
and-metal case combining the functions of screen and
container. It should be designed to give reasonably good
access o the components, must be cfficient electrically,
and should be at least sufficiently inoffensive to the eye
to merit a place in a living room, even if it cannot hope
for the enmtrée into more formal surroundings. Those
whose wircless sets must look like something other than
what they are may be satisfied by the addition of erna-
mental woodwork camouflage, at, of course, an in-
creascd price.

As far as the present writer is aware, thought has not
been extensively devoted to the design of containers to
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Metal Cabinets.—

comply with these requirements, although the matter
has had the attention of the technical staff of The Wire-
less World, to whom the present-day constructional diffi-
culties in the way of the set builder arc a matter of very
real concern. It is probably easier than ever it was to
make a good set, jndged by ordinary standards; only
when we come to consider reccivers with outstanding
performance as distance-getters does the necessity arise
for exceptional care in screening.

The experimental metal cabinets of which illustrations
accompany this article were intended to accommodate
(1) a four- or five-valve set with two H.F. stages ; (2) a
four-valve set with a single highly efficient H.F. stage
and a separately-tuned aevial circuit; or (3) a three-valve
A.C. mains set with a similar acrial tuncr, its H.T. elim-
inator, and with a single neutralised H.F. stage giving

Interjor view of the cabinet
shown in the title illustration.

the maximum possible amplification. The first container,
shown on the next page, had four separate compartments
in its upper section, while the base (extended to give
stability and weight) was open, and was intended to
accomniodate H.F. valves, all low-tension wiring, and
such components that do not nced special screening. Its
upper section was divided diagonally, and the part form-
ing a lid was hinged along its lower rcar edge. This
form of construction gave good accessibility ; anticipat-
ing unfavourable criticism of the appearance, it should
be said that it was improved in this respcct by replacing
the engine-turned finish by a coating of matt-surface
cnamel.  Even with this improvement the cabinet did
not prove a success ; it was by no means cheap to build,
and it was a difficult mechanical problem to arrange a
good electrical contact along the diagonal cdges of the
transverse partitions, while the mounting of components
involved the drilling of a number of holes {some in
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awkward positions) through the metal base and par-
titions. '

This desin was finally abandoned in favour of that
shown in the remaining illustration, and at the head of
this article. The base is a shallow box of oak, 3in. thick,
open at the sottom, and with a top of Lin. plywood, over
which is placed a sheet of metal carrying separate trays
for each compartment. Strips of metal bent at right
angles are soldered to the metal sheet so as to form
chanriels round the edges of the trays; into these chan-
nels are inscrted the edges of the metal cover and also
of its partitions.

Preventing Circuit Interaction.

There are several methods of ensuring a good elec-
trical seal at the junctions between cover and base, It
is possible to turn over the lower edges of the former,
making saw cuts at fre-
quent intervals so as to
increase  t h e natural
springiness of the mectal,
or to adopt a similar pro-
cedure with respect to the
cdges of the trays and

angle pieces.  Alterna-
tively, strips of braided
metal  tape, prefcrably

bent to a U-section, may
be laid along each of the
channels, to serve as a
form of flexible gasket.

Tinned shcet stcel was
used in the construction
of the cabinet illustrated,
and there seems to be no
valid reason why this
checap and convenient
material should not serve
the purpose, provided that
steps are taken to allow
reasonable  spacing  be-
tween inductance coils and
metal work.

It is intended that the
removable cover should be
entirely free trom components, all apparatus requiring
thorough scresning being mounted on the upper trays,
while cther gear is secured cither to the inner surfaces
of the woodcr. plinth or to the lower surface of its ply-
wood top. A in the case of the earlier cabinet, screen-
grid high-freq 1ency valves are also housed in this space,
which will also accommodate a number of subsidiary
parts for which room cannot be conveniently found in
the screening boxes.

All controls are fitted to the front panel of the plinth
base, and her: we come to the one disadvantage of the
scheme; as . matter of fact, this disadvantage is
probably mor: apparent than real, and most of the
seeming difficalties disappear if conventional methods
are ibandonec. Tuning condensers are fitted with their
spindles vertical and passing through the metal trays
and plywood sub-basc : unfortunately standard dials
are unsuitable, but edgewise dials of large diameter can
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Metal Cabinets.—
be used, and will provide more than sufficiently accurate
control for any tuning circuit likely to form part of a
modern sct.

"Waveband switches present another minor problen
which is easily solved; these com- :
ponents can be fitted with their
levers projecting through the bottom
of thé screening compartmernt so
that thev can be controlled by a -
push rod. Where several switches
are used, their levers are
coupled to a single long rod
terminating in a knob pro-
jecting through the side of
the plinth.

A neutralising condenser
is secured in a similar
mauner, but, frequent ad-
justment not being re-
quired, it is sufficient if

obtained by tilting the entire
recciver backwards.

A screen-grid valve itself
provides an interstage con-
nection, but where neu-
tralised couplings arc used,
and for any ‘‘danger” : A
leads between compartments, it is convenient to make
one or two small tunnels for wiring by cutting a slot
through the sides of the trays, at the same time making
a corresponding depression in the edge of the cover.

Manufacturers’ Help Needed,

There is a wide scope for finishing the large exposed
metal surface: this detail can safely be lcft to those
interested, and it will be enough to say that a set
built on the lines suggested can be both neat and
workmanlike ; having decided upon the general
principles of construction, it should not be a diffi-
cult matter to improve the appearance of the
cabinet. .

The metal cover and base shown are wcll within the
capabilitics of ‘a tinsmith, and, complete with a suitable
wooden base, should compare more than favourably
in cost with the conventional cabinet, panel, screening
boxes, and bascboard which they displace.

As already indicated, a cabinet as shown should have
a wide range of application in the building of sensitive

An all-metal cabinet with diagonally divided internal screens.
9
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and comparatively ambitious reccivers; in order that its
uscfulness may not be restricted, it is suggested that the
inside dimensions of “cach of the four compartments
shouid not be appreciably less than 7in. wide, 7in. high,
and g or 10in. deep.  The space inside the base should
have a height of 33in.

It is realised that the con-
struction of a screcned con-
tainer of this kind is hardly
within the scope of the

A three-compartment
contuiner of the same
design.

average amateur, but it is reasonable to hope that manu-
facturers will turn their attention to the commercial pro-
duction of somcthing on the lines suggested—modified,
perlaps, to fall in with their own methods.  Made in
fair quantitics, the price should be well below that
charged by a sheet metal-working firm for making a
single specimen to order. If suitable drum dials also
become  available, our remaining difficulty should
disappear.

While these cases are, as already stated, of greatest
value for accommodating the highly sensitive type of
receiver, it must not be thought that they are without
their uses when simpler sets arc in question. TFor a
three-valve *“ H.F.”" set of fairly conventional design
a container with overall dimensions (excluding hase) of
some 18 to 20in. wide, 7in. high, and 8in. deep should
prove suitable; the H.F. stage could easily be made
sufficiently ** good *’ to enable the constructor to ob-
tain practically the theoretical maximum obtainable
magnification, which is seldom approached when con-
ventional methods of screening are adopted.  This
cabinet would be divided into two compartments, that
at the input end of the set measuring some 7in. in width.
An intermediate size, with tlirce separate compartments,
would also Le useful; one or other of these suggested
cases should be adaptable for any of the high-cfficiency -
scts made possible by improved valve designs.
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CHOOSING CONDENSER VALUES

How Incorrect Values Adversely Affect Receiver Performance.
By N. P. VINCER-MINTER.

number of condensers, all of "which have certain

vital duties to perform.  In no case, however, can
one assign a definite valuc, except, perhaps, for the
grid condenser of a leaky grid detector, which on the
broadcast wavelength is usually specified as 0.0003 mfd.
and advisedly so. If one takes an average set, which
is probably a four-valve instrument consisting of one
H.F. stage, be it triode or tetrode, detector, one R.C.
stage, and onc transformer-coupled stage, the total
number of condensers used will average almost a dozen
in number.

The first of these is the one usually placed in the
acrial-lead in.  The value usually assigned to this, if
oue Le used, is 0.000r mfd., although this is purely
an arbitrary value. Using this value, one loses quite
an appreciable amount of signal strength on long wave-
lengths in return for the selectivity gained, and it is
advantageous to use in this position one of the small
solid-dielectric variable condensers now on the market
ror this purpose.  No losses need be feared as the result
of the solid-diclectric, since the aerial circuit will in
any case possess considerable damping.

I[N a’ wireless set there are usually a considerable

0.00025 or 0.0005 ?

The condenser C, (Fig. 1) used for tuning the grid
circuit of the H.F. valve should have a maximum value
of 0.0005 mfd. for best all-round results on the riormal
broadcasting wavelengths. When choosing a condenser
for this position it is imperative to choose one having
as low a minimum as possible. If rather more voltage
build-up is desired, together with a rather less crowded
tuning scale, a 0.00025 mfd., 0.0003 mid., or a
0.00035 mfd. condenser should be used. It must be
remenbered that in such a case sclectivity will be rather
less, and the frequency range covered by the tuning
circuit will be curtailed.

C,, which serves to by-pass cnergy across the grid
battery, should be sufficiently large to by-pass all H.F.
encrgy direct to filament negative. In other words,

its reactance to the lowést radio frequencies with which
the set is d:signed to deal must be very low. A
0.1 mfd. condenser is fully large enough here, but if
the home coastructor happens to have a spare con-
denser of larger value * by him ™ it may be used. If
the set is properly laid out aund the grid cell mounted
so that all Iezds are as short as possible, it may have
a lower value, such as o.or mfd., but it is inadvisable
to attempt to dispense with it altogether in the casc of
a modern recciver, even if only one H.F. stage is used.

A Wasted Condenser.

Now matters are quitc different when we come to the
question of condenser C,, (Fig. 2). This is only shown
in the circuit secause so many people insert one in this
position, thus wasting a condenser which could serve a
usctul purpose clsewhere. It will be realised that in
this position the condenser is merely acting as a by-
pass to a certain portion of the potentiometer which
shunts the deector valve filament. Now we are not
considering the case of a grid return lead which passes
to the samce g¢rid battery as do similar connections
from other valves, in which case it might be necessary
to " decouple "’ all grid bias leads. Here we are merely
considering a - straightforward resistance which to all
inteuts and parposes is non-inductive and which is
associated with the grid circuit of one valve only. C
therefore, is tctally unnecessary'.

The value o7 C; is of very great importance, and on
it hangs to a large extent the ultimate quality given
at the output -crminals of the receiver. The value of
this condenser depends from the quality point of view
upon, inter al'a, the A.C. resistance of the detector
valve. If we 1dopted the custom so rampant in 1926
of using a valve of very high A.C. resistance and
amplification factor, as detector in conjunction with a
vety high anode resistance, the presence of this con-
denser even if snly of o.000tr mfd. value would result
in serious attenaation of the upper musical frequencies,
which itself gives rise to dull and lifeless reproduction in
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Choosing Condenser Values.—
general, coupled with- ‘‘ woolliness > in speech.
In this circuit the H.F. choke is supposed to deflect
most of the H.F. energy in the plate circuit via C,,
whilst R, deflects the L.F. energy via C,. Now if C,
(which at any given frequency acts as a resistance, the
rule being the higher the frequency, the lower the
cffective resistance) is comparable in resistance value
at the upper cnd of the musical scale to the complicated
network formed by R,, C, and R,, then obviously
many of the upper musical frequencies are by-passed
by C, and never reach the L.F. amplifier. It will
probably be clearer if we ignore the H.F. choke and
simply consider what we will call the R, network and
C, as being two resistances in parallel at a certain
given frequency. It will be obvious that the energy
at any given frequency in the plate circuit of the
detector valve will divide itself equally in proportion
to these resistances; as we want as much of the cnergy
associated with the upper speech frequencies as possible

smaller capacity. 1t may well be asked at this juncture,
why not dispense with C, altogether? What useful
purpose does it serve? This exact functioning of C,
is far too vast a subject to be dwclt upon here, and
must be left to a later date. Suffice to say that if
C, is too small the detrimental effect on signal strength
will be serious. If we are out for signal strength
regardless of quality it will pay us to increase the value
of C, to 0.0005 mfd. on the normal broadcasting wave-
length, although a higher value than this will result
in no further improvements except on longer wave-
lengths.

Coupling Condenser Complications.

With regard to condenser C, the value of this depends
on the value of R;. We have ncither time nor space
to dwell on the factors which determine the value of
R, itself, but it is quite easy from our arguments in
connection with C, to indicate in what manner C, and
R, are interdependent. It is necessary to consider C,

Fig. 1.—A modern four-valve set with decoupling arrangements,

to take the alternative path, it behoves us to keep the
resistance of C, at any given frequency as high as
possible. This means that the capacity of C, must
be kept as low as possible.

Now, it will occur to us that if we cannot, for other
reasons, use too low a capacity (i.e., too high an
effective resistance) at C, we can accomplish the same
thing by lowering the resistance of the alternative path.
This is precisely what we actually do in practice, and
it will be found that if the value of the anode resistance
R, is not grcater than 250,000 ohms, a value of 0.0001
mfd. is permissible at C,, although it will be far better
to use only 100,000 ohms at R,, which from our pre-
ceding arguments we know now to give the same bene-
ficial effect in quality as if C, had been made of much

B 1I o

as being merely a resistance in series with R,. We
thus have two resistances in series. Care is taken to
so arrange the value of C, that at the lowest musical
frequency with which it is intended to deal, its resistance
is small compared to that of R,. Now, small resistance
means large capacity, and it would secm, therefore,

.as though it were best to use as large a condenser

as possible at C,.  Actually, the electrical size or
capacity of C, is limited by the fact that it will un-
avoidably tecome charged up occasionally by a strong
atmospheric or signal, and if it is too large it will
not become discharged before the next impulse comes
along.

It will be seen, thereforc, that although we are in
this casc dealing with resistances in series our argu-
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ments in the case of C,, where we were dealing with
resistances in parallel, have greatly helped us. In
practice, if a valuc of 2 or 3 megohms is used at R,,
C, should be about 0.01 mfd. in value in order to pre-
serve the correct relationship between R, and C,, and
these values are the most commonly used. Many
people, however, prefer to use 0.1 mfd. and o.5 mfd.,
although they gain nothing thereby, assuming the grid-
leak resistance 1s of the value given here. :

With regard to C,, it is said by some schools o

thought that it is only nccessary that its value be such
that it offers a very low impedance to the lowest note
to bLe reproduced in comparison with the impedance-
offcred by the loud speaker, and so a value of 4 mfd.

or 6 mid. is usually assigned to it. In practice, how-

JULY 1o0th, 1929,

connected in shunt with the primary. The instrument
has in many cases a highly beneficial effect on the lower
musical frejquencies, and in such cases C, should be
left out, and a decoupling condenser and resistance
used in the plate circuit of the valve between the
transformer primary and the H.T. + connection to pre-
vent A.C. entering the H.T. battery. This should not be
taken to mean that such an arrangement is not desirable
when the transformer has no built-in condenser. If the
transformer is of a type not incorporating one of these
instruments, it becomes highly desirable to use a con-
denser at C,. Its value depends on the inductance and
self-capacity of the primary. It is very unsafe to dog-
matise on the value of any condenser used in this
position, fully as dangerous, in fact, as it is to do so
on the value of the grid condenser, and one can only

say that, as a result of much experimen-

tal work, if a condenser of 0.0003 mfd.
to 0.0005 mfd. is chosen it will be found
to be a very effective compromise.

** Decoupling ” Condensers.

With regard to condensers C;, C, and
C,, these are, of course, part of the de-
coupling arrangements, and not con-
cerned with the sct proper. It is quite
a.8. beyond the scope of this article to cuter
into the question of the values of these,

POTR

except to state, in a purely arbitrary
manner, that in the majority of cases
L a value of 2 mfd. is ample. The reader
==Cy who has had the paticnce to read thus
far, however, will readily grasp the fact
that again we have to consider two
resistances in parallel, as in the original

case of C, and the network associated
with R,. It is solely a question of kecp-
ing the resistance due to the condenser

Fig. 2,—~The same circuit as in Fig. 1, employving a neutralised triode H,F.

amplifier and a leaky grid detector.

ever, owing to the importance of correctly reproducing
transients in crder to give pleasing overall reproduction
to the ear (which, after all, is the thing we are trying
to please) a 2 mfd. condenser is usually to be preferred.

Importance of By-pass Condenser.

If we substitute a neutralised triode in place of an
S.G. valve and use a leaky grid detcctor in place of
anode bend. as in Fig. 2, no change will result in any
condenser value except that of C,, while the neutralising
condenser, the grid condenser, and the condenser shown

.in dotted lines at C,, are newcomers. The: necutralising
condenser can be speedily dismissed from our minds
as experience has taught us that it should have a
maximum capacity of about 40 micro-microfarads, and
be fairly accurately adjustable.  The grid condenser
has been referred to earlicr in this article, and so it
only remains to discuss C,.

Now, in the first place, it should be said that there
are some transformers on the market which have built
into them a fixed condenser of 0.0003 mfd., which is

at very low frequencics, small compared
- with the decoupling resistance, which,

of course, is virtually in parallel with it.

The fact that values of 20,000 ohms and 2z mfd. are
usually given for these two components respectively, will
however, have undoubtedly been observed by readers.
It is simple t> find out the resistance of any condenser
at any given frequency by using the well-worn con-
denser reactance formula. At fifty cycles, for instance,
we find that the condenser is equal to a resistance of
approximately 1,600 ohms. We thus have two paralleled
paths for our fifty-cycle energy, one of 20,000 ohms and
one of 1,600 >hms, and this energy will divide itsclf in
inverse propo:tion to these resistances. It is now clear
that a rclatively small proportion of the A.C. energy
passes through the H.T. battery or other source of H.T.
supply. It will be arithmetically obvious that at higher
frequencies th2 proportion is much smaller, so much so
that in H.F. circuits where we are dealing with very
high frequencies indeed, there is no need to use an anode
feed resistance greater than 600 ohms. No harm, but
rather a beneit, will result by using condensers larger
than necessary, but using a high value of feed resistance
will cause the dropping of vital volts.
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BreaRTE | 0UD SPEAKER DIAPHRAGMS

An Ana]ygis ‘of the Modes of Vibration of the Diaphragm.

By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P,

was much talk about ‘‘ piston-action.”” The
diaphragm, freely mounted at its periphery
and driven by a member without constraint, was likened
to a piston, the whole contraption moving bodily to
and fro in a cylinder, so to speak. Such notions are

17O

Fig. 1.—The bending of a disc of paper when acted on by a force
at its centre.

.WHEN the coil-drive loud speaker arrived there

very nice when endeavouring to explain matters in an
elementary way, but the precise state of affairs is vastly
different. Doubtless this pristine belief in piston action
has led many people astray, and it is about time the
illusion was shattered. For those who have studied
Chapters IV and VIII in ** Loud Speakers *’ the illusion
probably never existed.

Let us take some simple examples by way of initia-
tion into the mystery. A conical diaphragm is made
from a thin sheet of paper. Imagine we have the
original circular disc before the sectorial portion is re-
moved to form a cone. Mount the circle on a compass
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Fig. 2.—Showing steel disc freely mounted and acted upon by an
axial force F, The dotted rectangles indicate the positions cor-
responding to A and B of Fig. 3.
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needle as shown in Fig. 1—it may be mounted men-
tally with good results—and move the compass to and
fro axially. The circle bends at its edge, and is loth
to follow the motion of the centre. When the centre is
pushed forward the edge follows reluctantly after a
while. In other words, the disc does not move bodily,
and there is a time interval between the central push
and the peripheral motion corresponding thereto. If,
on the other hand, the disc had been steel or brass, the
peripheral motion would have appeared to occur at
the same time as the central push, i.e., there would
have been no lag visible to the naked eye.

The steel disc is very rigid, whereas the paper disc
is very flabby. It is the much greater rigidity or degree
of consolidation which enables the steel disc to move
bodily, i.e., as a whole. To attain a certain degree

NN\
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FORCE

Fig. 3.—~Illustrating the axial force F at any time,
wave force.

It is a sine

of rigidity the circular disc is transformed into a cone.
Wlhen this is moved to and fro with the compass we
cannot see any lag of the outer edge behind the centre.
But the naked eye is easily deceived, because there is a
definite lag which can be demonstrated optically in a
simple manner, which will be described later,

Lag Between Centre and Periphery.

Coming back to the case of the steel disc, assume this
to be freely mounted as illustrated in Fig. 2, and that
we can apply an axial force to it when desired. Let
the axial force be due to an alternating current passing
through a coil situated in a strong magnetic field. The
force is to be applied at the centre and not to a ring, as
is customary in the coil-drive loud speaker. This is,
of course, merely a matter of mechanical design. The
relationship between force and time is illustrated in
Fig. 3. When the central force F commences to act
at A it is not felt instantaneously at the periphery P,
because the velocity of energy propagation in steel is
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not indefinitely large. If we see a flash of lightning
the thunder does not immediately follow. There is a
lapse of time whilst the sound travels from the location
of the flash to the listener. The velocity of the sound
is from 1,100 to 1,200 feet per second according to the
slate (temperature and pressure) of the atmosphere,
Suppose the air could by some magical transformation
process be replaced by steel, there would still be a time
interval between spark and sound. In this case it would

FORCE

Fig. 4-—The motion of the centre is shown by X whilst the motion
of the periphery, a quarter-cycle behind the centre, is shown by Y.

he smaller than for air, since the velocity of sound in
steel is much higher than it is in air.” The greatet
velocity exists by virtue of the greater rigidity of the
metal steel.

The time taken for energy to travel from the centre
to the circumference of the steel disc depends upon the
diameter and thickness of the disc. The larger the dia-
meter the longer the time taken, since there is a greater
distance to be covered from®the centre to the ontside.
Owing to this finite velocity of propagation of energy
down the disc, it clearly cannot move as a whole, but
there is a well-defined realm within which it can, fo
practical purposes, be regarded to move as a whole,
i:e., to act like a piston.

Reduction of Output.

We postulated an alternating force which would make
the disc oscillate about its central or equilibrium position.
If the time taken for energy to travel to the circum-
ference is small compared
with the time taken by the
disc to move outwards to
the dotted position shown
in Fig. 2, it can be re-
garded as being rigid, i.e.,
moving as a whole. As
the frequency of the ap-
plied force increases, a
point is reached when' the
time taken to travel a dis-
tance equal to the radius
of the disc is comparable
with that occupied by one-
quarter of a cycle (see
Fig. 4). When this occurs
the disc cannot be con-

Fig. 5.——The motion of a vibrat-

ing disc at its first resonance

frequency. There are two nodal

radli (nodal ¢iameter) about

which the disc vibrates in oppo—
site directions.

- the opposite direction.
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sidered to act like a piston, and the whole of it is fiot
moving in the same direction at once. To take a cx
crete instance: Imagine the motion at the periphery
to be one-quarter of a cycle behind the force at_the
centre. The relative state of affairs is illustrated graphic-
ally in Fig. 4. At the point P the centre of the disc
is moving to the left whilst the periphery is moving ito
the right.  Pausing for a moment to consider what this
means, it is clear that the disc radiates sound from
either side simultaneously in two dircctions. If the
radiation near the circumference is considercd to be
positive, that near the centre can be taken as negative.
Obviously the result is a reduction in acoustic output
compared with that obtained if the disc moved as‘a
‘whole in the same direction.

|

Effect of Disc Resonances.
|
At a certain frequency the disc is unusually activﬁ.
t

This is its first natural or resonance frequency.
occurs when the energy which is reflected or diverted
back from the free edge enhances that supplied by t&e
force at the centre to the maximum extent. When this
occurs the disc executes a peculiar motion. One-half
moves in one direction, whilst the other half moves in
This is illustrated in Fig. §.
Under such a condition the action of the disc is seg-
mental (semi-circular segment in this case), and the
radiation therefrom com- '
plex.  The disc can be
constdered—so to speak—
to ““break up’ into
vibrating segments. This
breaking-up phenomenon,
which occurs at a fre-
quency above that where
the disc ceased for prac-
tical purposes to move as
a whole, was studied over
a century ago by Chladni.
He invented a simple ex-
perimental  process to
ascertain what happened
when a dise got thoroughly excited. Now, in Chladni’
time there were no valve oscillators, nor other form
of sinc wave generator, so that simpler and less direc
means had to be adopted to inebriate the disc. Th
disc was usually excited by drawing a violin bow across
its edge. By sprinkling fine sand on the disc the
portion in motion made the grains jump until they finallyt
took refuge on a nodal line. On each side of this lind
the disc moves in opposite directions, so that the radia
tion from the two halves will interfere with a generai
net reduction in output. When the. disc is excited byl
a central sinusoidal force, as illustrated in Fig. 2, wq
know very well that, despite the interference due to the
two halves, the sound at resonance is much louder than|
that at higher or lower frequencies. To enhance the
sound the proper procedure is to make use of a baftle
By increasing the frequency beyond the first or funda-|
mental resonance, it is possible fo get additional modes
of vibration, each being concomitant with a so-called
““mode "’ or natural frequency. Another mode or
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Fig. 6.—Diagram showing reso~
nance of flat disc corresponding
to one nodal circle, The inner
portion is moving to the left and
the other to the right at the
instant under consideration.
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The ‘Breaking Up” of Loud Speaker Disphragms.—

“resonance is accompanied by a nodal circle, -as shown
in Fig. 6. Here the inside and outside of the circle
are moving in opposite dircctions. Other frequencies
give four or more radial lines instead of two, and there
are also combinations of radial lines and nodal circles.
On the whole the vibration and the acoustic output pro-

World

pertics of the disc are characterised by complexity.

Radial lines and eircles are also found in chime bells.

They are—in that counnection—known respectively as

nodal meridians and nodal circles. Such markings on a

bell are found by striking it and searching with a form

of stethoscope for points of minimum or zero sound.
(To be concluded.)

French Transmitters.

The first Congress of the Réseau des
Emetteurs frangais, held on June 1lst and
Ynd, was attended by delegutes from
Belgium, Germany, and Hungary. The
recogmition by public authorities of the
usefulness of amateur work. wis empha-

TRANSMITTERS'

NOTES
QUERIES

ception s usually very relinble, lnci-
dentally, we lecrn that stations in South
Africa seem to prefer *“ Aerial A,” and
it may prove interesting to learn which
aerinl is gencrally considered the better
at various distances.

Our correspondent also reports that

sised. The French Post Office has de- Cairo, stating that the relay of the Em- PCJ comes in_fairly strongly, but not
cided, as a mark of appreciation, to pire Day festival in Hyde Park came quite up to the standard of 58W in
exonerate from wireless receiver taxes through without any fading. every word purity wnd power; 71O (Nuirobi), fairly

all those who bave collaborated in the being distinet, and

the running com-  strong but varies at times; Baudoeng,

short and ultra-short wave researches of mentary of tle Derby was also unusually  very strong, with no © background ' ;
the official laboratories. clear, the ch~>rs of the crowd und even Dinmmondville, when working with

The chief subjeets of discussion in- scraps of conversation between people Loudon, is almost too strong in the early
cluded the application of the super- mnear the microphone lieing heard. He morning, and he has also heard Com-
heterodyne method {o short waves and  states that when ** Aerial B is used re- mander Byrd speaking to the American

the piezo-electric prouperties of quartz.

stations. The receiver used was a Det.

A resolution was adopted asking that the
amatecur wave-bands allotted by the
Washington Convention should not be
used by official stalions.

At the general meeting of the R.E.F.
fullowing the Congress, M. J. Reyt
(8FD) was elected President, Messrs. R.
Desgrouas (8I11) and J. Bastide (8JD)
Vice-presidents, and Messrs. R. Audurean
(8CA) and R. Martin (8DI) Joint Secre-
taries.

Lol NNl
Short Waves in Austria,

With reference to the note on page 613
of our issue of Junc 12th., we hew that
the Vienna station COXY had, up to the
end of Jast month, received four reports
of reception from England and one from
Holland. Signal strength on 10.6 metres
wis stated to be lietween R4 and R8.

o000

A German Amateur,

Herr Telmnt Burkle, Lindeuallee 59.
Berlin Weissensce, a young short-wave
enthusiast, would like to get into corre-
spondence with an English amateur of
about the same age (17), presumably one
who can speak German fluently.

0000

Short-wave Working in Great Britain.
My, E. T. Somerset (G2DT) picked
up at Burgess ILill, Sussex, ou Suanday.
June 16th. signals on 5 metres from
GSWE and GEQB at West ITampstead.

with two L.F. stages, the last having
power valves in parallel; only 50 volts
H.T. is used, as more than this is found
to produce distortion.

coo0o0

General Notes. )

My, H. Osborne, 77, Barrett Road,
Wialthamstow, K.17, asks us to stale that
he is carrying out tests daily and nightly
until 0100 (. M.T. at his station GENC
on 21, 42 (c.w. only), and 160 metres
(c.w. and telephony). Reports, . especi-
ally of transmissions on 42 and 160
metres, will be welcomed and acknow-
ledged Ly card.

0000
New Call Signs and Stations ldentified.
G2DT (cx BRS 125) E.'l. Somerset, Inholmes Park,
Burgess Hill, Sussex.
G5DF 1. D. Pinchbeck, Summerfield, Wadsworth,
Hebden Bridge, Yorks.
G5FC  (ex BRS 152), F. Donal¢ Cawley, 83, Hale
Road, Hale, Cheshire.
9BFL  }. Batchelor, 5], Arcadia Gardens, Bowes
Park, N. 22,
oBXM F. (. Mason, 37, Abbey Road, Bush Hill
Park, Enficld. (Change of address).
[eloRe o]

European Stations Heard in Australia.
My, G AL Jeapes (G2XV) sends us ths

folluwing Jist of stations heard by Mr.

R.- Roberts at Box Hill, Victoria, Aus-

tralia 1 —

British : G5BY., GiVX, G3BZ, G3WK, G&M7Q
GEXV, GBXN, GOWY, GBWI, GaQV.

French : FRJIT. F8FD, F8YPZ, F8HZ.

Finnish : OH2NM,

thz experimental stations owncd respec- cooo
tively by Mr. W. F. Floyd and Mr. E. J. SPANISH BROADCASTING. The well- Unlicensed Stations.
i known San Schastian station on Mount 143 - all-sigy iven
Reid. ocoo Taueldo, by the shores of the Bay of In addition to the two call-signs ‘g ved
Biscay. ‘The station operates with a m our note of Juue 12th, we understan
G58SW Received in Cairo. power of 1.5 kKW. and on a wavelengjth that GBAB( (Wales) and EISF (8. Ire:

An  Egyptian correspondent epeaks afjsosmret res s

common with the
Seville transmitier. Programmes include

land) are also heing misused by un-

highly of the reception of G5SW in frequent relays from the Madrid Studio. licensed transmitters.

B I5



Wﬁr@ﬂ@gg
World

2
%

‘QXA N

Events of the Week in

PRISON FOR THE UNLICENSED,

No mercy is to he shown to unlicensed
transmitters in Australia,  According to
the latest regulations issued hy tle
Commouwealth  Postmaster-General, the
penalty for conducting illicit transmis-
sion will he a fine of five hundred pounds,
or imprisonment, with or without hard
labour, for a term not exceeding five
vears. -

< o000
POLICE WIRELESS IN PARIS.

A new wiveless police force is to he
instituted in Paris,  HExperiments will
shortly be made in communicating from
the Eiffel Tower with the police of
Londen and Berlin,

It is stated that the * air” police will
be recruited from the ranks of ex-Army
telegraphists.

cooo )
FRENCH SHORT-WAVE TESTS.

The Eiffel Tower transmitter is now
regularly carrying out tests on short wave
telepliony.  The wavelength varies be-
tween 49 and 51 metres. Experiments are
usually carried out between 1130-1145,
1815-1820 and 2215-2245 B.8. T,

0000
GERMANY'S “ WORLD"” SHORT-
WAVER.

From Berlin comes the report thut work
on the new CGerman ““ world ** short-wave
hroadeasting  station  is nearing  com-
pletion, and that experimental transmis-
sions are 1o he made at an early date.
Although no definite information has
been given out officially regardiug  the
wavelength (o be adopted, it is probable
that the initial tests may bhe carried out
on either 31.381 metres or 25.105 metres.
The transmitting plant has heen installed
in close proximily to the Zeesen high-
power station,

o000
BRITISH WIN IN FRENCH
*RADIO RALLY."

The Parisian **radio yally * on June
Z0th, referred to in a receut issue, re-
sulted in a trivmph for Captain Leonard
Phlugge, who won the first prize for the
wost perfectly wireless-equipped touring
car with his Standard saloon, * Aether
ITL" in which au eight-valve set and loud
speaker ure incorpurated as part of the
sfructure,

The rally was staged betweeu Paris
aund Fontainebleau, and was attended by a
great. number of spectators.  The com-
pelition was organised by the Aulomobile
Club de France and the Automobile Club
de 'lle de I'rance.

/

NN

ANOTHER FRENCH WIRELESS SIIOW.

The town of Lille will hold & w reless
exhibition from Septeniber 28t1 to
October Tth.

229090

SHORT WAVES FROM AUSTRA.

UOR2. the short-wave experimental
station  installed by the Vienna Ravap
Broadvasting Compauy, now  broadeasts
a  short  progrumme  of  gramophone
records on Tuesdays and Thursdays at
1300 B.S.T. and on Wednesdays and
Naturdays at the end of the Viemma even-
ing programme,

THE NATIONAL: R
CEXHIBITION
- OLYMPIAL
- SEPT25-0CT 3. 1AM 10}
g AL oy i

A MAGNETIC POSTER. The winniig
design in the competition organised »y
the Radio Manufacturers’ Association for
a poster proclaiming the Olympia Sho-v.
‘The artist is Mr. . Irwin Brown.

WIRELESS APPRENTICES FOR R.A.F,

Vacaucies in the Royval Air Force for
six hundred aircraft apprentices between
the ages af 15 and 17 are announced by
the Air Ministry.  The principal trades
open inclnde those of wireless opera: or-
mechanic and electrician, fitter (aero
engine. driver and «rmourer), and vopj er-
smith. — Full information regarding ex-
aminations and methods of encry can be
oblained on application to the Rayal Air
Force. Gwydyr House, Whitehall, L.
don, S.W.1.
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Brief Review.,

WIRELESS BETWEEN LIGHTSHIPS.

Plans ure understond to be in prepara-
tion for wireless communication betwoan
certuin Hghtships an the East Coast of
Britain and CGerman lightships in the
North Sea in order that fog warnings
may he exchanged.

coon

41.5-METRE RELAYS FROM
SWITZERLAND.

A small short-wave transmitter has
been erected by the Zurich Radio Club
which, by arrangement with the Swiss
authorities, broadeasts the local wireless
entertainments every Saturday night be-
tween 2000 and 2200 B.S.T. on a wave-
length of 41.5 metres.

3000
MARCHESE MARCONI AND
VATICAN WIRELESS.

The order for the wireless station
which is to be erected in the Vatican Civy
for the use of His Holiness the Pope and
the Vutican State has been placed with
Marconi’s Wireless Telegraph Company,
Limited.

The station will embody the latest im-
provements in wireless design and con
struetion. and it is receiving the personal
supervision” of the Mwrchese Marconi,
Comnmnunication will be carried out both
by telegraphy and by short-wave teie
phony, and it is stated that the range
of the station will be * world.wide.”’

2000
WAR ON BROADCAST PROPAGANDA

A reported proposal of the Soviel
Government. to crect a super-power
broadeasting station cither at Petrograd
or Moscow to transmit programmes for
European consumption in German, French
and Esperanto las atoused acute discus.
sion_in certain French papers (writes our
Paris correspondent). The station, it
appears, will be intended to  educate ™
Europe in the principles of Comniunism.

The French Press declares that this
project  raises  ““a  most important
problem of international law—the right
of a nation to broadeast in a language
other than that spoken Ly its subjects.”
It is urged that the matter should be
studied by Euwropean Goveruments and
the League of Nations.

cocoo
“GRAF ZEPPELIN'S" NEXT FLIGHT.

Repairs to the German  airship G'raf
Zeppelin are nearing completion, and the
date approaches when a further attempt
will be made to cross the Atlantic to New
York. Tt is understood that the arrange-
ments madza for the previous unsuccess-
ful trip hold good for the next flight,,

B 10
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and it is stated that a special radio
reporter sent across from the United
States will join the airship from the

starl, and so far as possible will send
verbal reports daily on a  short wave
length to 2XE (Rocky Point, New York)
which, in its turn, will pass on the mes:
sages to WABC (New York) for broad
cast to American listeners, It is ex
pected that if favourable conditions pre
vail - two-way communication may be
established. and that the Graf Zeppelin,
“during the course of the trip, will be in
a posttion to give . its passengers the
latest, news bulletins.
o000

GERMANY’'S WIRELESS SHOW.
The annual  Ciermau  Wireless Ex-
. hibition will ba held this year at Berlin
from August Z0th to September 8th.  As
in previous years, the venue will be the
famous Kaiserdamm grounds.
oo

POLISH RELAY ON SHORT WAVES.
Nightly from 23.00 to 24.00 B.8.T. the
- Posen short-wave station relays the local
programme for rebroadcast on 20 metres
with a power of some 200 watts in the
aerial,  All calls and announcements are
giveu out in Polish, German, ¥rench, and
Ttaliun, and on some occasions in English.
The interval signal consists of a nietro
nome beating 240 stvokes to the minute,
o]

TRANSMITTING TO THE ANTARCTIC.
Known as the Byrd antenna, a special
aerial system has been crected at the
South Schenectady transmitting labora-
tory of the American General Electric
Company for commmnication with Com-
mander Richard Byrd's expedition now
exploring the Antarctic. The aerial,
which is highly divectional, has heen

“» AETHER IIT1,” Captain Plugge's wire-
tess—cqulpped car. which woun the first
prize in its class at the Paris ‘ Radio
Rally."” .
designed by Dro K0 Fo W, Alexanderson,
and is very similar to the other short-
wave antennax crected on the same site.
At regular intervals the programmes of

WGY are relayed specially  for  the
henefit of the Byrd expedition, and.
although it is  considercd  doubtful

whether every transmission will penetrale
the heavy atmospherics abounding in the
Autarctic regions, it is expected that
Comuwmnder Byrd and his men will gel
much hetter signals than have hitherto
been possible.

B 17
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TELEVISION IN COLOUR.

The introduction of colour into tele-
viston trausmissions was curried out
suceessfully on June 27th by the American
Telephone and  Telegraph  Company,
according to a  correspondent  of  The
T'imes. It is claimed that it is now
possible ta add colowr without complica-
tion, and, while the pictures are still
iestricted to the size of a postase stamp,
it is stated that it would not Le difficult,
although more expensive. to reproduace
colonred pictures on a larger screen.

The colour transmission did not eutail
exteusive alterations to the original
equipment, the only changes being in the
types and arrangement of the photo-
electric cells at the sending end and of the
neon and argon laups at the receiver.

0000

A NEW APPOINTMENT.
Mr. H. Francis White, well kuown in

shipping circles.  has  beeu appointed
manager of the Radio Communication
Co., Ltd.

2000

AUTOMATIC TRANSMISSION FROM
THE AIR.

A small captive balloon fitted with a
self-acting short-wave transmitter is the
subject of a paper submitted to the
French Academy of Science by the mili-

tary wireless service.  The apparatus
transwits barometer and thermometer
readings.

coo0o0

SAFETY AT SEA.

KExtensive revisions in marvitime wire
less procedure are recounnended in the
text of the Iuternational Convention for
the Safety of Life at Sea, published
by H.M. Stationery Office.  The Con-
vention was signed in London on May
3lst lasl. and now awaits ratification by
the Governments concerned.  “Lhe chapter
on radio-telegraphy, which relates to all
ships engaged on international voyages
except cavgo ships of less than 1,600
tons gross, vefers to the fitling of radio
tustallations, including their techuical re
quirements, and to the watches to be kept
for sufety purposes on various categories
of ships.

Copies of the text of the Cunvention
wre  obtainable trom  H.M. Stationery
Office, either directly or through any
hookseller, price four shillings each.

0000

NEW EVENTS IN R.AF. DISPLAY.

Many radio enthusiasts will find their
way to Hendon on Saturday next, July
13th, to witness the Royal Air Force
Display, in which wireless will play an
important part.

The main event of the afternoon will
consist of a great air battle aund an
attack on a fortified port which is occu-
pied by a troop transport and other
shipping.  Six  squadrons,  comprising
uearly 50 airvcraft, wiil take part, includ-
ing Army co-operation aircvaft, single-
seater ‘ighters, and day and night
bombers.  During the battle an obser-
vation kite balloon will be shot down in
flames, but the ohserver, Squadron-
Leader ‘‘Sundbags,”” will he saved by
parachnte.

37

For the first time a squadron of
Southampton flying bhouts will figure in
the programme, These aircraft.  are
similar 1o those used by the Royal Air
Force for the Far East flight which con-
cluded a 27,000 miles cruise to Iudia,
Australia, Hong Kong, and Singapore a
vear ago, They will leave their hase at
Calshot, near Southmupton, and after
flying over land part of the way will give

A »# WORM'S-EYE VIEW?"” of a new

Admiralty 500-ft. wircless mast  at

Ricasoll, Maltua, constructed of wood and

supported by thirty-six strands of 4lin.
cable to withstand squalls.

a fiving demonstration at Hendon duting
the afternoon,

A new feature will be the wuse of
coloured smoke to enable spectators to
follow closely the varions evolutions,
such as spinning, looping, volling, and
hait-inverted loops, to be carried out by
two piots of the Aeroplane and Arma-
meut Experimental Kstablishment.

0000

POLICE WIRELESS DEVELOPMENTS.

Extensive developments in the use of
wireless by Scotland Yard and the County
Police throughout the country weve fore-
cast by Major T. H. Vitly, engineer to
the Metropolitan Police, in a lecture be-
fore the Chiel Counstables' Association at
Brighton, on Wednesday last.

Major Vitty said that the wireless trans-
mitter at presevt in use at Scotland Yard
bad a radius of belween 50 and 100 miles,
but there was no fechuical reason why
this range might not be considerably ex-
tended to permit of inter-communication
between l.ondon and provincial head-
quarters.

The lecturer explained that the prin.
cipal nse {o which wireless was put to-
day was in maintaining fouclh with the
Flying Squad ears. Otlier uses had been
experimented  with lately, mnotahbly the
wireless transmission of photographs and
finger prints. Tests had been couducted
with the ¢ Fultograph ' aund Marconi-
Wright picture transmission systems
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The Mullard S.G.P. Master Three.

N view of our increasingly exacting needs in the
I[ matter of selectivity it is strange that producers of
““kit"" sets have practically ignored the possibilities
of ' bottom bend ’’ detection. The attitude of com-
mercial set builders towards this question is quite under-
standable, as they clearly have good reasons for avoid-
ing another adjustment——of detector grid bias—that will
require periodical, albeit infrcquent, attention, but it is
reasonable to assume that anyonce who can assemble and
wire a set is capable of carrying out this simple
operation.

While anode detection is by no means a complete solu-
tion in itself of all interference problems, it is a readily
demonstrable fact that a receiver with circuits of reason-
ably low H.F. resistance will be more selective when this
system of rectification is used, as compared, of course,
with the rival leaky grid condenser method. The rela-
tive merits of both systems are familiar to most readers ;
but perhaps there is a tendency to lay undue stress upon

the lack of sensitivity of the anode bend detector and to
forget that it is included in some of the best long-distance
receivers—as, for example, the ‘‘Everyman Four.’
Speaking from a strictly practical point of view, it is not
misleading to go so far as to say that there is little to
choose, from the point of view of range, between the two
systems. The accuracy of this statement is easily
checked by censtructors of the Mullard ““ S.G.P. Master
Three *’ receiver, which, though primarily intended for
anode bend cetection, is readily convertible in a few
moments for & comparative test.

‘Tuned Anode H.F. Coupling

In its general circuit arrangement (shown dia-
grammatically in Fig. 1) the set does not include any
radically new features. Aerial coupling is through an
“aperiodic ”’ transformer, with alternative tappings on
its primary winding for adjusting selectivity ; as pointed
out in the descriptive booklet, conditions may arise—as,
for instance, when the local

station is not operating—

— s e e e e e e d

0-0005 mfd
‘=l

0-0003 mfd

/ HT1% | when it is desirable to take
‘ ' ‘{——TQ advantage of the increased
| [ ———i|- —n7 | sensitivity generally afforded
"% | by a “tight”  aerial
coupling.
025 mt A simple tuned anode cir-

cuit is used to couple the
screen-grid H.F. valve to
the detector, and conse-
quently a blocking con-
denser, with its associated
leak, is of necessity included
in the grid circuit of the latter
valve. This addition is not
accompanicd by any observ-
able ill effects, and the possi-

HT. ~

bility of running into grid
currents is almost precluded

LT+ by the use of a *“D” type
detector valve.
Volume is controlled by

¥Fig. 1.—Complete circuit diagram, showing screcning of grid circu;

v it components and protective
condenser in series with anode tuning condenser.

operation of the S.G. valve
rheostat, which is connected
P @
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Kit Constructors’ Notes.—

in the negative filament lead, with the consequence that
an increase in its resistance will cause a decrease in emis-
sion, and, at the same time, will impress a negative bias
on the grid.

Reverting to the intervalve coupling, it will be seen
that one side of the anode tuning condenser is at carth
potential, and that the oscillatory circuit is completed
through a fixed condenser of o.or mfd. Another fixed
capacily of the same value is connected in series with
the tuning condenser ; this serves no other purpose than
that of a protective device in the event of a short-cirenit
between the fixed and moving vanes. In justice to the
makers of the J.B. variable condensers, one should
hasten to add that such a fault is unlikely to arise, as the
components are accurately and strongly built.  This
series condenser is an addition to the original design, its
connections being described in a leaflet accompanying
the descriptive literature.

Danger to Valve Filaments.

An important point emerges with relation to this ques-
tion of protective devices. It will be seen that negative
sides of both H.T. and IL.T. batteries are connccted
together and to one side of the on-off switch; if this
switch is at ‘“off”” a high-tension short-circuit such as
that described above, or, indeed, an accidental short-
circuit to earth between any point connected either
directly or through a low resistance to an H.T. positive
termina!, will have the effect of burning ont all the valves
—provided, of course, that )
the scurce of H.T. supply is @ a )
of comparatively low in-
ternal resistance. It is ad-
nittedly a fact that the fila-
ment crrcuits of most kit ™’
sets arc arranged on similar
lines, but the present writer
admits his complete inability
to sce any justification for a
scheme that increases the
risk of damage due to acci-
dental short-circuits.

A negative voltage for the
detector grid is applied from
a bias battery which™ also
supplics pressure for the pen-
tode outpat valve.  These
two wvalves arc linked by a
Mullard ‘*Permacore’"
transformer, which is
capable of {ulfilling the
rather exacting task of func-
tioning in the plate circuit of an anode bend rectifier.
Capacity-controlled reaction on normal lines is provided.
one side of the feed-back condenser being earthed to the
metal pancl, i

Turming to practical details of construction, the H.F.
valve grid circuit is completely screened in a copper box.
This plan is much more convenient than the alternative
of erclosing the plate circuit components, and its adop-
tion makes for a more compact set. The S.G. high-

Plan view.

frequency amplifying valve is mounted harizontally, and
B Iy )
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its anode section projects through the metal screening
case, which is supplied in sections ready for assembly :
it is intended that wiring shonld be completed before its
vertical members and lid are fixed in position. By these
means the difficulty of working in a restricted space is
avoided.

Colvern or Tangent coils are specified for the set ; those
included in the specimen receiver submitted for test were
of the latter make. High-frequency inductances are of
vital importance in any set, and the windings in the
present instance scem to have been exceptionally well
chosen, particularly in the case of the medium-wave coils,
which are as near as makes no matter to the ideal speci-
fication for their diameter.

Performance on Test.

The use of special J.B. tuning condensers contributes
materially to the good appearance of the set ; these com-
ponents are fitted with cdgewise drum dials, and are
driven by a friction disc (controlled by a panel knob)
which is operated through a reduction gear. In other
matters conventional practice is followed, a wooden base-
board marked with component positions and wiring
being used in conjunction with a metal panel that is
supplied ready drilled.

When making initial tests on the medium wavebaud
the set was found to lack complete stability at certain
points of its tuning scale. Self-oscillation conld be easily
checked either by dimming the H.F. valve filament or by
setting screening grid voltage at something other than

1id of screening box removed and grid coil In position.

the optimum value, but these expedicnts cannot be con-
sidered as being good practice or even fair to the set.
and attention was turned towards the screening case, of
which some of the joints were imperfectly closed, par-
ticularly those between box and panel.  Insertion ot
strips of copper gauze—an invaluable aid te the experi-
menter in these days of isolated circuits—proved to be an
effective and complete cure.  Tuning was found to be
comfortably sharp, and overall selectivity, as was to be
expected, of an exceptionally high order. Sensitivity

Loewe adjustable reed type cone loud
speaker movement,

This unit is being offered at.13s. 6d.
by the Loewe Radio Ca., Ltd., 4, Foun-
tayne Road, Tottenham, London, N.15.

00J30

«SUPER > MOVING COIL LOUD
SPEAKER.

The todel submitted for test was for
D.C. mains excitation, and found to cou-
sume 0.14 amp. al 220 volts, vepresenting
30 watts approximately. A low-resist-
ance coil is filled and acenrately centred
in a gap of small cross section. The
centering device assures that the coil has
a parallel motion, an important feature
in view of the small gap employed. More-
aver, examination showed that consider-
able force would be required to displace
the cnil and cause it to touch the sides of
the gap. A Ferranti input transformer
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fittec. for the purpose of jwdgmng the per-
formance. High and low notes were well
in cvidence, and the response to the mid-
dle rvegister appears to be well balanced.
The diaphragm is 9in. in diameter, light
but reasonably rigid, and a leather sur-
rouid is employed. The frame supporting
the diaphragm is bolted to the face of the
ot.

‘I'he sole agents ave Messrs. W. Pearson
and Co., 41, Great Charles Street, Birn.
hygham, and the price is £6 10s. A 6-volt
model for accumulator excitation of the
pot is available at the same price, but
either model cun be supplied without the
trausformer at £5 10s,

0000

WATMEL TWO-RANGE AERIJAL
TUNER.

Tt is a lruiam {bal events niove m
eycles, and this uppears equally true in
the case of cerfain wireless eomponents.
Before broadcasting begun, all-wave tuners
were the rage. but these were subsequently
displaced by interchangeable coils,  Onee
again they are enjoying u measure of
popularity, but in a modified form.

The Watmel version of the modern

Watmel two-range aeria! tuncr with panel
mounting wave-change switch.

nected in Lhis manuner te an average-sized
receiving aerial and used with a 0.0005
mid. variable condenser wore found to be
214 to 600 metres and 840 to 1,800 metres.
A panel switeh is included, and the price
is 12s. 6d. ‘The makers are the Watmel
Wireless Co.. Ltd., Tmperial Works, High
Street, Edgware, Middliesex.
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Kit Constructors’ Notes.—
was well above the average standard; that this was
largely duc to pure H.F. amplification was proved by the
fact that reaction was by no means nccessary for long-
distance work. Indeed, it would be a good plan to make
provision for optional direct connection of the reaction
condenser between detector anode and carth, thus dis-
pensing with intentional feed back and at the sanie time

-improving detection

found to be some
instability,
matters were, again,
improved by paying
attention to screen-
ing-box joints,
some settings it was

Wireless
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ance was inserted between the grid of the pentode and

desired results.

efficiency. should be scraped

On the long waves,  bright, and ‘hat par-
as on the medium ticular care should be
band, there was taken in. fiting to-

but  forgetting the lid.

cover

At

- obscrved that self- tion is desc-ibed
Medium-~ and long-wave interchange~ acrillntian  sme —— A Lol
42 Wireless
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“WATES ” METER CASE. The ordinary ‘ Indigraph ” lis a

The Standard Wet Battery Cn., 184-188,
Shaftesbury Avenue, Londou, W.C.2, have
recently placed on the market a small
case, covered in imitation leather, for the
© Wates Volt amp.” meter. At a price of

¢ Wates Volt-amp.” meter in case.

2s. 6d.. this container should find a ready

demand, since il affords a measure of pro-

tection against dnst and accidental knocks.
©~320

IGRANIC “INDIGRAPH” DIALS.

The latest type of Jgranic - Indi-
graph™  vernier dial incorporites a
number of new features, and in addition
is a sound workmanlike job. The shell
consists of a handsome moulding with a
window through which the graduations
on the diul appear as the kuob is rotated.
A 0-100 scale is favoured.

Igranic “ Indigraph®’ dials. 1'he two-speed
dial is idcul for short-wave sets,

The dial consists of a  translucent
material, and by fitting a small lamp
behind the panel with an opening in
hne with the dial window it is possible
to illuminate the scale and thus facili-
tate reading in dark or shaded corners.

reduction ratio of approximately 8 .o 1,
and is entirely free from backlash. This
is offered at 6s. A pair of spanner. for
fixing the dial is Included in each ca ton.

A new t{wo-speed model with a micro-
meter adjustment is now available, and
should be particularly useful for use on
short-wave sets. The micro adjustient
has been redesigned, and the new 1 odel
Is, in every respect, superior to its pre-
decessor.  The ratios are 8: 1 and 50 : 1
approximately. The price of this nadel
is 9s, 6d.. and the makers are the
Tgranic Electric Co.. Ltd., 149, Queen
Victoria Street, London, E.C.4,

cov o

PERTRIX H.T. BATTERY.

The model dealt, with in this review
has a nominal voltage of 60 and is pro-
vided with tappings a$ l)-volt intervals
from the negative end up to 104 volts +

gether the sec:ions, not

Plug-in interchange-
able coils are used to
the two wave-
bands in the standard
model, but a modifica-

the “*G”’ terminal of the L.F. transformer, with the
These experiments are described with
a view to helping those who may encounter similar
effects ; in ma1y cases no troubles are to be anticipated,
as H.F. instaoility is largely dependent on the charac-
teristics of the particular S.G. valve used. To be on the
safe side, it is recommended that the contiguous flanges
of the screening box

in
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economy, to keep a battery in commis-
sivn until the volts per cell fall ta 0.75,

Pertrix 60-volt battery with tappings for
grid bias.

the useful life of this model muy be
taken as 470 working hours.

PERTRIX DRY GELL ] |
H.T. BATTERY i | |
NOMINAL VOLTAGE 60 [ | |
80 — - !
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) i
[ 47
b‘e | | | 3
8 6o\ —1- 6
> N 1 Y
=y s
50 S ! «
~ ™~ 15 3
[ L || ! i o}
w i i T ] 3
o 40 Ll L _ { 2
e 1 | T4
] - ! 4
[ | =
30 \*L—\ T
| ! | T3 [N
L — : z
20 = +2 &
\ g
[&]
10 ™ 11
J [ 1
50 100 150 200 250 300 350 400 450 500 550 600
TIME (WORKING HOURS)

Discharge curve of Pertrix 60-volt dry cell H.T. battery,

and thence at intervals of 10 volts. The
object of this is to enable grid bias m
to —-104 volts to be drawn from the H. I,
battery.

Loe discharge test was connuenced at
approximately 8 mA.; the terminal vo:-
age at the leginning reading 76. Tlis
fell rapidly during the first few hours
and eventually setiled down to a steady
value just over 50 volis. After 1)0
hours, actual working time. the voltage
commenced to full steadily until the bet-
tery was exhansted. There was no
natural ““cut-off 7 unless the shigat
change in the slope of the curve after
400 hours’ work can be taken as the
“cut-off ’  point. Incidentally, this
corresponds approximately to a state of
the battery where the voltage hus
dropped to 0.9 volt per cell. Since it
is often desirable, in the interests of

This model is offered at 8s., and is
supplied by Pertrix, Ltd.. 120, Totten-
ham Court Road, London. W.1.

cca?
Catalogues Received.

Lissen. Ltd.. Friars Lane, Richmond,

Surrey. 1lllustrated broadsheet of Lissen
conmponents,
cooo0
Messrs. Wilkins and Wright, Ltd.,
Utility Works, Holyhead Road, Bir-
mingham, — Illnstrated folder of
‘“ Utility "' switches, condensers, and
drum controls,
eoCco
London Electric Wire Co. and Smiths,
Ltd., Charch Road, Leyton, London,

E.10.—Descriptive leatlets of *“ Leweos '’
dual range coils, and 48-page catalogue of
“ Lewcos ' radio products,
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Kit Constructors’ Notes.—

in the negative filament lead, with the consequence that
an increase in its resistance will cause a decrcase in emis-
sion, and, at the same time, will impress a negative bias
on the grid.

Reverting to the intervalve coupling, it will be seen
that one side of the anode tuning condenser is at carth
potential, and that the oscillatory circnit is completed
through a fixed condenser of 0.01 mfd. Another fixed
capacily of the same value is connceted in scries with
the tuning condenser ; this serves no other purpose than
that of a protective device in the event of a short-circnit
between the fixed and moving vanes. In justice to the
makers of the J.B. variable condensers, one should
hasten to add that such a fault is unlikely to arise, as the
components are accurately and strongly bmilt.  This
series condenser is an addition to the original design, its
connections being described in a leaflet accompanying
the deseriptive literature.

Danger to Valve Filaments.

An important point cmerges with relation to this ques-
tion of protective devices. It will be seen that negative
sides of both H.T. and L.T. batterics are connected
together and to one side of the on-off switch; if this
switch is at ““off ’ a high-tension short-circnit such as
that described above, or, indeed, an accidental short-
circuit to earth between any point connected either
directly or through a low resistance to an H.T. positive
terminal, will have the cffect of burning ont all the valves
—provided, of course, that
the sotrce of H.T. supply is
of comparatively low in-
ternal resistance. It is ad-
mittedly a fact that the fila-
ment circuits of most ' kit "’
sets are arranged on similar
lines, but the present writer
admits his complcte inability
to sce any justification for a
scheme that increases the
risk of damage due to acci-
dental short-circuits.

A ncgative voltage for the
detector grid is applied from
a bias battery which also
supplics pressure for the pen-
tode output valve. These
two valves are linked by a
Mullard * Permacore’"
transformer, which is
capable of {ulfilling the
rather exacting task of func-
tiening in the plate circuit of an anode bend rectifier.
Capacity-controlled reaction on normal lines is provided.
one side of the feed-back condenser being carthed to the
metal panel. .

Turning to practical details of construction, the H.F.
valve erid cireuit is completely screened in a copper box.
This plan is much more convenient than the alternative
of enclosing tlie plate circuit components, and its adop-
tion makes for a more compact set. The S.G. high-
frequency amplifying valve is mounted horizontally, and
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Plan view.
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its anode section projects through the metal screening
case, which is supplied in sections ready for assembly :
it is intended that wiring should be completed before its
vertical members and lid are fixed in position. By these
means the difficulty of working in a restricted space is
avoided.

Colvern or Tangent coils are specified for the set ; those
included in the specimen receiver submitted for test were
of the latter make. High-frequency inductances are of
vital importance in any set, and the windings in the
present instance scem {o have been cxceptionally well
chosen, particularly in the case of the medium-wave coils,
which are as near as makes no matter to the ideal speci-
fication for their diameter.

Performance on Test.

The use of special J.B. tuning condensers contributes
materially to the good appearance of the set ; these com-
potents are fitted with edgewise drum dials, and are
driven by a friction disc (controlled by a panel knob)
which is operated through a rednction gear. In othet
natters conventional practice is followed, a wooden base-
board marked with component positions and wiring
being used in conjunction with a metal panel that is
supplied ready drilled.

When making initial tests on the medium wavebaod
the set was found to lack complete stability at certain
points of its tuning scale.  Self-oscillation could be casily
checked cither by dimming the H.F. valvc filament or by
setting screening grid voltage at something other than

1id of screening box removed and grid coll in position.

the optimum value, but these expedients cannot be con-
sidered as being good practice or even fair to the set.
and attention was turned towards the screening case, of
which some of the joints were imperfectly closed, par-
ticularly those between box and panel. Inscrtion of
strips of copper gauze—an invaluable aid te the experi-
menter in these days of isolated circuits—-proved to be an
effective and complete cure.  Tuning was found to be
comfortably sharp, and overall selectivity, as was to be
expected, of an exceptionally high order. Sensitivity
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Kit Constructors’ Notes.—

was well above the average standard; that this was
largely due to pure H.F. amplification was proved by the
fact that reaction was by no means necessary for long-
distance work. Indeed, it would be a good plan to make
provision for optional direct connection of the reaction
condenser between detector anode and carth, thus dis-
pensing with intentional feed back and at the same time
-improving detection
efficiency.

On the long waves,
as on the medium
band, there was
found to be some
instability, but
matters were, again,
improved by paying
attention to screen-
ing-box joints, At
some settings it was
observed that self-
oscillation was pro-
duced when a station

was tuned in, but not when the two circuits were brought
into resonance at an adjacent wavclength on which there
were no incoming signals. This is always a fairly sure
indication that H.F. encrgy is finding its way into the
L:F. amplifier, and accordingly a 0.25 megohm resist-

ﬁddlum- and long-wave interchange-
Ba : able colils.

KIT CONSTRUCTORS' PROBLEMS.

The Information Department Service hus been extended 1o dea’ with
problems encountered by builders of *kit™ scls discussed in these pages.
Receivers already (realed are the ©* New Cossor Melody Muker,” Osram
“ Music Magnel,” Mullard ** Masier Three Star,” Siv-Siaty, ** Mystery
Receiver,”” Ferranti * Scvecned G#id Three.” Formo * Screened Grid
Three,” Dubillier ** Toreador Screened Grid Four,” and the McMichael
“Screened Three.” The scrvice is subject to the rules printed. in the
Readers’ Problems’ section,

An ldle Terminal.
For use with my ‘1929 Cossor Meludy Maker' I have ob-
tained an eliminator which has two output terminals marked
60 volts ond a third marked 120 volts. One of the former
18 intended for feeding the screening grid and the 120-volt
connection will be for the wain supply; to what Jroint
should the other terminal be joined ?

The anodes of the valves in this set are fed with a common
H.T. voltage, a lower pressure, of course, being applied to the
screen of the 8.G. valve. This being so, the extra conunection
would appear to be nnnecessary, so the terminal may be left
“free.”” Possibly it might be an advantage to use it for
feeding the detector anode circuit, but a voltage of 60 is rather
too low for a_high-impedance valve. It may be, however, that
on the very light load imposed by this valve the actual voltage
will rise to a sufficiently high value; it must be realised that
the voltuges indicated on an eliminator are seldom more thay
a rough approximation, an average current consumption being

assumed by the makers.
oocoQn

Wood or Metal?
Wil you please tell me whether it is best to use a wood or
a mctal cabinet for my ** Osram Music Alaynet”? C. S,

It is injudicious to take any liberties with a set mcluding
ginged tuning controls, aud on the whole we think vou will
he wise to use a wooden vabinet. It will be realised that the
inductance of tuning coils is reduced when a mass of metal
i5 brought into proximity with them, ‘and, as it is unlikely
that both plate and grid coils will be equally affected, the use
of a metal container introduces an element of risk.

We should add, however, that in any case this effect cannot
he very serious, and if you are specially inclined towards the

JULY 10th, 1929.

ance was inser'ed between the grid of the pentode and
the “G” terninal of the L.F. transformer, with the
desired results. These experiments are described with
a view to helying those who may encounter similar
effects ; in man, cases no troubles are to be anticipated,
as H.F. instability is largely dependent on the charac-
teristics of the particular S.G. valve used. To be on the
safe side, it is 1ccommended that the contiguous flanges
of the screcning box : :
should be  scraped
bright, and tlat par-
ticular care should be
taken in.. fittng = to-
gether the sections, not
forgetting the id.
Plug-in interchange-
able coils are used to
cover the two wave-
bands in the standard
model, but a modifica-
tion is described ‘in
which two coil assem-
blies, complete  with
built-in wave-changing switches, may be used in an
otherwise similar circuit arrangement. Due to the neces-
sarily reduced cimensions of the coils, the receiver in
whicli they are used will have a somewhat less extended

Tabgent dual-range coll with
switch in base.

Tange, and its selectivity is bound to be slightly impaired.

use of metal it would be worth while going to the trouble of

making an initinl test Ly placing sheets of the material you

propose to use iu the positions that will be occupied by the

top, sides and back of the case, aml noticing if there is any

obvious falling off in the performance due to these additions. .
cooco

Two-stage L.F. Amplifier.

Do you think that it would be possible to make up a set on
the lines of the Fervanti «* A.(". Three,” but with two high-
frequency stayes coupled by R.F.2 transformers (as at
present used in the vingle staye)? 1f possible, 1 should
like to wse a simple vertical screen between each stage,
in<tead of enclosing the various components associuted with
each circuit in metal Loxes. G. R. B.

It is difficult to give a definite answer to Your query without
carrylng out some practical experimental work, but on the
whole wo doubt very mmch it yYour proposed receiver would
be completely stable over the normal tuning ranges. The
long-wave winding: are astatically wound, so on this band it
is quite probable tiat you would be successful, hut for short-
wave reception it is more than likely that stability would be
lacking : tlis in sp te of the extensive decoupling devices that
are included. It would certainly be safer completely to screen

the individual cive its.
Cooo

Adding L.F. Amplification,
ds you will see fiom the heading of wy letter, I live in a
dixtrict remate from browdcasting stations, and am accord-
ingly compelled to consider the addition of another L.F.
stage to my Cossor ** Uelody Maker.”” Would you advyise
resistance or transformer coupling? S. L. L.
Giood results can ‘be obtained hy adding an extra stage,
coupled by either 1ethod; hut on the whole we are inclined
to recommend that you should interpose a resistance coupling
between the detecto: valve and the extra L., amplifier. The
overall amplificatior ordinarily obtainable from two moder
trausfornier-coupled stages is likely to be excessive for ordinary
roguirements, and so, if vou prefer to adopt it, we suggest
that a volume contiol resistunce should be shunted across the
primary of the first transformer.
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A Review of Manufacturers’ Recent

LOEWE LOUD SPEAKER UNIT.

This cone loud speaker movement is
assembled in a neat moulded container,
and consists of a generous-sized horse-
shoe magnet fitted with a single pole-
piece and a reed armature arranged
crosswise with respect (o the arms of
the magunet. The single pole-piece is not
fixed to one end of the lLiorseshoe magnet,
but located approximately half-way along
one of the arms. Oune eud of the arma-
ture is fixed to the extreme end of the
magnet on the opposite arm to that
carrying the hobbin. The armature,
thercfore, completes the magnetic cirenit.
A small fixed condenser of the Loewe
vacuum type is connected across the
bobbin. The distunce between the reed
and the pole-piece is adjustable.

Loewe adjustable reed type cone loud
speaker movement,

This unit is heing offered at 13s. 6d.
by the lwewe Radio Co., Ltd., 4, Foun-
tayne Road, Tottenham, London, N.15.

0000

»SUPER ’ MOVING COIL LOUD
SPEAKER.

The model suomitted for test was for
D.C. mains excitation, and found to con-
sume 0.14 amp. al 220 volts, vepresenting
30 watls approximately. A low-resist-
anee coil is fitled and accurately ceutred
in & gap of small cross section. The
centering device assures that the coil lias
a parallel molion, an imporlant feature
in view of the small gap employed. More-
over, examivation showed that consider-
able force would be required to displace
the coil and cause it to touch the sides of
the gap. A Ferranti input transformer

B 21

is used and is accommodated in the base.
Tested on a high quality amplifier, it
showed that the performance was well up

s Super ** moving coil loud speaker for
220-volt D.C. mains with input trans—
former mounted in the hase.

to that of the standard Jaboratory instru-
ment. A baffle hoard 3ft. square was
fitter. for the prrpose of judging the per.
formunce. High and low notes were well
in evidence, and the response to the mid-
dle register appeirs to be well balanced.
The diapliragm is 9in. in diameler, light
but reasonably rigid, wand a leather sur
veund is employed. The franie sujporting
the diaphragm is bolted to the face of the
ot

P The sole agents are Messrs. W. Pearson
and Co., 41, Great Charles Streel, Birm.
ingham, and the price is £6 10s. A 6-volt
model for accamulator excitation of the
pot is available at the sawe price, huot
either model can be supplied without the
transformer at €3 10s.

c000
WATMEL TWO-RANGE AERIAL
TUNER.

Tt is a (ruism (hal evenls move in
cycles, and this appears equally {rue in
the case of certain wireless components,
Before broadcasting begun, all-wave tuners
were the rage. but these were subsequently
displaced by interchangeable coils.  Onee
again they are enjoying u measure of
popularity, but in a modified form.

The Watmel version of the modern

41

Products.

.
two-range tuner tukes the form of a
cylindrical tube 5in. longx2jin. in dia-
meter, on which 1s wound four coils; a
medinm-wave coil with a reaction wind-
ing close coupled and a loading coil also
with u veaction coil. The two reaction
windings are conunccted permanently in
series; su also are the tined coils, but a
switelr is provided which short-cirenits the
loading coil when receiving on the 250- to
600-1ietre band.

The wmedinm-wave coil is tapped for
attachment of the aerial, Lunt tests show
that selectivity can be improved, especially
on the long waves, by connecting a 0.0001
mfd. condenser between the aerial and
the tapping. .

The wavelengths covered when con-

Watmel two—range aerial tuner with panet
mounting wave—change switch.

nected in this manuer to an average-sized
receiving aerial and nsed with « 0.0005
mfd. variable condenser were found to be
214 1o 600 melres and 840 to 1,800 metres.
A panel switeh is included, and the price
is 12s. 6d. The makers ara the Watmel
Wireless Co.. Ltd., Tuperial Works, Tigh
Street, Edgware, Middlesex.
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“WATES ”” METER CASE.

The Standard Wet Battery (n., 184.188,
Shaftesbury Avenue, Lundon, W.(.2, have
recently placed on the market a small
vase, covered in imitation leather, for the
* Wates Volt-amp.” meter. At a price of

“Wates Volt-amp.’ meter in case.

2s. 64, this container should find a ready

demand, since it affords a measure of pro-

tection against dust and accidental knocks.
~-200Q

IGRANIC "“INDIGRAPH ** DIALS,

The latest type of Tgranic ™ Indi-
graph”  vernier dial incorporates a
number of new features, and in addition
is a sound workmanlike job. The shell
consists of a handsome moulding with a
window through which the graduations
on the dial appear as the knob is rotated,
A 0-100 scale is favoured.

Igranic * Indigraph' dials. ‘The two-speed
dial is ideal for short-wave sets.

The dial consists of a translucent
material, and by fitting a small lamp
hehind the panel with an opening in
line with the dial window it is possible
to illmminate the scale and thus facili-
tate reading in dark or shaded corners.

Wireless
o World

The ordinary **Indigraph” has a
reduction ratio of approximately 8 to 1.
and is entirely free from backlash. This
is offered at 6s. A pair of spanners for
fixing the dial is included in eich carion.

A new iwo-speed model with a micro-
meter adjustment is now available, and
should be particularly useful for use on
short-wave sets. The wmicra adjustment
has heen redesigned, and the new madel
is, in every respect, superior to its “re-
decessor. The ratios are 8:1 and 50( : 1
approximately. The price of this mi-del
is 9%, 6d.. and the wmakers are the
Igranic Electric Co.. Ltd.. 149, Queen
Victoria Street, London, E.('.4.

coovo

PERTRIX H.T. BATTERY.

The model dealt with in this review
has a nominal voltage of 60 and 1s pro-
vided with tappings at 14-volt intervals
from the negalive end up to 104 volts -+
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economy, to keep a battery in commis-
sion ontil the volts per cell fall to 0.75,

Pertrix 60-volt battery with tappings for
grid bias.

the mnseful life of this model
taken as 470 working hours.

may be
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Discharge curve of Pertrix: 60-voit dry cell H.T. battery,

and thence at intervals of 10 volts, Tha
object of this is to enable grid bias up
to — 10} volts to be drawn from the IL'T
battery. 3

The discharge test was commenced ar
approximately 8 mA.; the terminal volt
age at the beginuing reading 76. 'Thi:
fell rapidly during the first few hours
and eventually scttled down to a steady
value just over 50 volts. After 10C
hours, actual working time, the voltage
commenced to fall steadily until the bat-
tery was exhansted. There was no
natural “*cut-off ”  unless  the slight
change in the slope of the cnrve after
400 hours’ work can be taken as the
*“cut-oft”’  point. Incidentally, this
corresponds approximately to a state of
the battery where the voltage has
dropped to 0.9 volt per cell. Since it
is often desirable, in the interests of

This model is offeved at 8s., and is
supplied by Pertrix, Ltd., 120, Totten-
ham Court Road, London. W1,

cCcCoo
Catalogues Received.

Lissen. Ltd., Friars Lane, Richmond,
Surrey. Illustrated broadsheet of lissen

components.,

cooo
Messrs.  Wilkins and Wright, Ltd.,
Utility Works, Holrhead Road, Bir-
mingham, — Illnstrated folder of
** Utility ”  switches, condensers, and

drum controls.

cooo
London Electric Wire Co. and Sniiths,
Ltd., Church Road, Leyton, London,

E.10.—Descriptive leatlets of ** Leweos”’
dual range coils, and 48-page catalogue of
* Lewcos ”’ radio products.
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CORRESPONDENCE.

The Editor does not hold himself responsible for the opinions of his correspondents.

Corresponde 1ce should be addressed to the Editor, ** The Wireless World,** Dorset House, Tudor Strect, E.C.4, and must be accompanied Ly the wr.ter’s name and address.

SHORT-WAVE RECEPTION.

Sir,—With reference to the letter from Mr. A. G. Failhfull
in the issue of 7he Wircless World for June 12th, the recep-
tion of short wave beam stations jn direclions other than that
of the main beam is common experience, and with high-
power transmitlers and seusitive receivers is quile to be expected.

I think Mr. Fuithfuil is under some misapprehension regarding
the nctual nature of the {ransmission from beam stations. The
maiu objects of the beam system ave (1) to economise power by
direcling the greater part of the energy radiated from the aerial
in the direction of the 1eceiving station and (2) to miniise
the fading which inevitably occurs on short waves. It is ulso
true that iuterference wilh other services nol in the line of
the main beam is reduced, but the idea that it is impossible
for a receiver not in the line of the beam to ‘“tap” the {rans-
mission is quite fallacions, thongh, of course, in the case of
the beam telegraph services reasonable privacy is ensured by
high speed transmission.

A beam transmitting aerial is usually arranged to confine
most of the radiated energy to a sector of a few degrees, and
the greater the exient of the aerial the sharper the heam.
Although tlie concentration of energy in this main beam inay
be such as to effect a saving of power of hundreds of times
compared wilh a non-directional or, more correctly, an omni-
directional aerial, smaller subsidiary beams are also radiated
in alher directions, not intentionally, but as an inevitable result
of the use of beam uerials of the only type at present availible
for practical commercial use. The number, sizes and directions
of these subsidiary beams depend on the type and dimensions
of the aerial, and the narrower the wmain Leam the smaller and
more numerous the subsidiary beams. Although the amouut of
energy radiated in the *‘ subsidiary " directions is only a small
fraction of the total, it is sufficient, except under very had
couditions, to produce a signal in a sensitive receiver. It has
been frequently indicated by the feats of amateur transmitters
that a radiated energy of a few watts on short waves is capable.
under favourahle cunditions, of producing signals practically
all over Lthe world. There are certain direclions, at least accord-
ing to approximate {heory, in which no energy is radiated from
a beam aerial, but at distances greater than a hundred miles
or so the scattering and bending effects of the upper atmosphere
play an important part, and signal strength tends {o become
equal in all directions except that of the main beam aud, per-
haps, that directly behind the reflector. One might, how-
ever, expect fading to be worse in the theoretical *‘zero
directions than elsewhere.

Considering everything, it would be rather remarkable if
the stations referred to Ly Mr. Faithfull were not audible iv
West Africa, hut the case of Huizen's Fast and West trans-
mission appears to be exceptional. T do not know the type
of aerial in use at this station. ERIC MEGAW.

Tmperial College Union,

Sonth Keusington, SSW.7.

RADIO EXPORTS.

Sir,—When I was in England in July last there was an in-
structive lecture giver, by a high official concerning Empire
marketing, and in his lecture he dwelt very emphatically con-
cerning odd parts and manvfacturers helping the importer by
sending some odd spares in small essentials. At the time T
remarked ‘‘ how true,” and this little experience on my return
to India will illustrate how essential it is to add or enclose
in the carton everylhing necessary to fix the unit, whatever
it may be, to the lLasehoard, panel, etc. For instance, on the
outside of ooe carton of the many little gadgets 1 ordered it
says, ‘* Three spring clips are supplied.”” No sach clips were
in the carton, and in every case ail screws to pin the unit
down to the baselioard were missing, and various nuts und
screws were non est. The Customs had certainly made
an cextensive hunt right through to discover ** hidden pearls.”
Every wrapping had been undone—contents pushed in any-
how, and I cannot say whether the manufacturer does or does
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not include such wood and other screws necessary, for none
was found. Now what does this mean in a country where it
is not possible to walk 200 yards and obtain what you want?
It may be 200 miles, and then meet with disappointinent.
Now all this is destructive, and no remedy has heen suggested.
I therefore ask all British manufacturers to close their cartons
with a slip to say that it contains all nuts and screws to finish
the job. We have no redress agaiust the Customs, but the
wildest of dreams may obtain somewhat of a hearing if genuine
British goods said to contain so and so are missing.

The British manufacturer shonld also consider the Wireless
Act in Iudia, by which, without an jimmportation licence, no more
than onn receiving set « year may be imported, or component
or parts equivalent to such, including spares. What is one
receiving set? No one seems to know, with the result that a
few terminals and odd wire and aerial insulators are held up
for weoks as constituting ome receiving set! It is uot the
Customs duty, but the holding up that one objects to.  The
India market wmnay not at present be a potential proposition,
but it will be. 'There are 320,000,000 people in this country,
a population not to be despised where radio is concerned.
May I suggest that the Radio Manufacturers’ Association
takes some uotice of the difficulties of importing British goods
into thixz country? “ RADIOX.”

Roorkee, U.P,

«“WIPE-OUT" AREA AND THE ETHER SEARCHER.

Sir, May I be permitted to say a few words regarding
a paragraph on the * 'I'yranny of a too-powerful local station
and the ether searcher ’’ in your issue of June 12th?

When the. *“Brookman’s Twins’ come into operation [
venture to think that the future trend of hroadcast receiver
design  will be lo a greater wavelund extension by the
incorporation of short-wave reception in all but ‘“local ™ sets.

That ‘ nation shall speak peace wmnto nation’ wia short
waves, aud that the present * broadcast’ bands will be used
for “local™ work on the lines of our regional service, seems
probable internationally in the near future.

An efficient double duty veceiver incorporating a tuned
S.G H.F. stage has recently been designed and developed
in the 1i.8.A., which by means of interchangeable coils tunes
from 14 to 500 metres, and on this side of the Atlanlic several
commercial firms have warkeled apparatus on similar lines,
and have been meutioned in your recent issues. When once
the art of ¢ pulling-in” short wavers has lLeen mastered it
affords splendid opportunities for alternative progriummes even
with a good O-v-2, althongl anyone with S.W. experience
knows how ‘‘cranky ” these waves are at times, but with
modern tendency towards further efficiency on the H.F. side
great possibilities await us on these lines. (Possibly even a
simple anti-fading device.)

A knowledge that these irregularilies—the ¢ skip-distance '
of the wave—is dependent upon the particular wavelength,
time of day, atmospheric conditicns, location, ete., will make
reception of these transmissions just as popular as many
“Lroadeast band ” foreign receptions are to-day, which, as
we all know. also have irregularities. Witness the reports on
our own 5GB, which, by the way., I have received constantly
at full stremgth over one thousand miles distant, but depending
upon atmospheric conditions, location, etc.

Antrim, Ireland. W E. M. CROOK.

B.B.C. PROGRAMMES. .

Sir,—No doubt the indifference of the programmes of the
B.B.C. during the last year or so is accounted for by the
nnhappy atmosphere which scems to pervade Savoy Hill.

Government control and red tape having proved a failure,
why not put programmes in charge of those who wuaderstand
the entertainment business? S. SLADE

Nayland, Colchester,



these unights for a few hours after
“‘close-down " 5XX relayed telephonic
instructions from the Keéstou receiving
station addressed to varivus broadcasting
stations in Western Europe which were
found to be straying from the new fre.
quencies ailotted to them under the
Prague Plan,
o000COo .

M2asurements at Brussels and Keston,

The inmovation was the onteome of an
arrangement between the B.B.C. and the
wavelength checking centve at Brussels.
Measurenients were taken both at Brussels
ana Kestorn, and, after notes had been

compared #in a private line, the results

were passed on to 5XX. At vearly all
the broadeasting stations west of Frank-
furt official listeners were tuned-in on
Daventry’s wavelength in readiness for
any insiructions sent out. A similar
arrangement  operated  successfully in
Eastern  Europe, meuasurements being
compared by Prague and Koenigswuster-
hausen and the results transmitted from
the latter station.
o000

Is the Prague Plan a Success P

Now that the Pragne Plan has held
sway for a week the prevailing impres-
sion is that it represents the best solu-
tion of the wavelength problem since
1926, when the Geneva scheme was first
fashioned.

For a few weeks before the change on
June 30th the Brussels scheme had been
giving satisfaction in its own sphere,
but we must remember that it omitted
countries like Russia, I'rance and Spain
which are now included in the happy
family,

cocoo
Hasty Judgment,

At the time of writing it is still too
early to pass judgment on the scheme as
a whole. In my own case I was
tempted to do so on July 1st when my
reception from London was ruined by
an  outrageous  whistle. The noise
stopped, however, when the man
opposite, owner of a o-v-2 swinging coil
set (1926 vintage), retired to rest.

o000
Progress at Brookman’s Park.

Two of the four masts at the Brook-

man's Park regional station are now

By Our Special Correspondent. )
Prague Plon in Action.—London Regional’s Aerial.—Anniversary of the Surprise Item.
§XX Controis the Ether.

How mabny listeners heard Daventry,
5XX, filling the rdle of ether policeman
on June Z0th and July 1st? On both

supporting a  twin.wire aerinl, but.
according to Savoy Hill, this is no indi-
cation that tests are to begin imme-
diately, A considerable amount of
apparatus has still to be delivered, :nd
it is improbable thut the first transmis.
sions will go out before the end of this

month,
cocoo

B.B.C. as Pamphleteers.

To save nmiembers of the Technical
Correspondence Departiment from nervous
breakdown when London Regional 1
supersedes 2LO, nearly a quarter of a
FUTURE FEATURES.

) London and Daventry.
Jury 1STH.- - Vursailles,™ £

French
Feature Programme,
JuLy 16TH—The Northern Command

Scarchlight. Tattoo, 8.3, from Leeds.
JUny 1510 —~Alhmmbra Ballet Musie,
JULY 201H.—Running Commentary on the

Final of King’s Prize, relayed from

Bisley.

Daventry Experimental (5CGB).

JuLy 18TH.—Launching of H.M.8,
* Exeter.,” HM. Dockyard, Devon-
port, 8.B. from Plymouth,

Juny 19— Followers,” by Harold
Brighouse.

5 Cardiff.
JuLy 161H.—A Penillion Recital.
Manchester.
Jury I5TH.—A Concert from Morecambe.
Newcastle.

JeLY 19TIL—Orchestral Concert from the
North-East Coust Exhibition.
Glasgow.
JrLy 16TH.—Scottish Concert.
Aberdeen,
JULY 16TH.—'‘ Scots l3lend.”
Belfast.
JULY 19TH.—" Carmen,” by Bizet.

million copies are being printed of a
new ‘‘ Selectivity ’ pamphlet, which will
shortly be distributed gratuitously to all
who apply for it. A second pamphlet is
being prepared to assist listencrs in areas
of poor signal strength. I can imagine
trouble if the latter booklet were sent
in error to a resident at Brookman’s
Park !
o000

Fifty-two Surprises.

The * Surprise Item * remains one of
the brightest spots in the programmes,
and. although the anniversary of the
first of the series was celebrated last
week, the B.B.C. still contrives to invest
the item wilh the stunt flavour which
was so welcome in the old days.

Among the fifty-two surprises of the
past year, probably the most original

"
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was the refuy from the signal box at
King’s Cross. Other outstanding iters
were the ‘“‘red hot” dramatic criticism
by two well-known authovities imme-
diately following a broadeast play; the
relay from film studios at Elstree;
Tommny Handley’s *“ General Election.
and the playing of gramophone records—

backwards !
ccco

Grid Leak in Song and Story P

While on this subject it oceurs to me
that the Surprise Item might provide a
fitting opportunity to do humage to the
grid leak, the patent of which expives
in October. On the duy that the patent
dies what would be more appropriate
than a reverently prepared progranne
entitled, say, '“ Apotheosis of the Leaky
Grid,” in which this valuable component
would be honoured in song and story?
It is difficult at the moment to recall
what the poets have sung about the grid
leak, but I have no doubt that by
October the B.B.C. programme depart-
ment  could ferret out some noble
tributes, And on the musical side,
what has Honegger to say?

Talks on Flying, =

A new  chapter in  the history of
didactic broadcasting opens in Septem-
ber next, when the B.B.C. begius the
first programme issued under the auspices
of the Central Council for School Broad-
casting, a body whicl is entirely inde-
vendent of the B.B.GC.

The syllabus appearing in the new
B.B.C. booklet “ Broadcasts to Schools,”
extends from September 23rd to Decem-
ber 13th, but a valuable feature to school
teachers, T imagine, is the inclusion of
the broad outline of the programme ex-
tending to June 30th, 1920,

A new veuture is u series of fort.
nightly talks on Flying by Squadron-
Leader W, Helmore. M.Sc.. R.AF.,, of
the Royal Aiveraft Establishment, Farn-
borough. .

cooo
By Special Request.

A disgusted listener telephoned to the
offices of the American National Broad-
casting Company during a musical per-
formance.

“Do you ever play anything by re-
quest.?”’ he asked.

*“ Sometimes,” was the reply.

‘““ Then,”’ said the listener, * I'd he
glad if you’d play draughts,”
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“ The Wireless World ” Supplies a Free Service of Technical Information.

The Service is subject to the rules of the Department, whic
in the interest of readers themselves.

be strictly enforced,

inferest is dealt with below, i

Neutralising the 8.G. Valve.
I have tricd to put into cffect the plan
snggested in your recent article
v More Amplification from Screen-
Grid Valves,” but have so far been

unable to obtuin satisfactory neu-
tralisation over the awhole of the
medium broadcast waveband. The

set is partially stable, but only when
the neutralising condenscr 1s set at
minimum; from this it wmight be
assumed ‘that ** balancing " is un-
necessary in my particular case, but
this is not so, us complete disconnec-
tion of the condenser makes matlers
very much worse. The performance
of ‘the sct is alrendy so promising
that I mean to persist in my efforts.
Can you give me any hints as (o
steps to be taken? An H.F. trans-
former is used a3 a coupling.
C. C. D.

Before making any allervations we think
you would he well advised to assure your-
self (hat your neutralising condenser has
not got an excessively Ligh minimum
capacity, although there is no reason why
the majority of standard components
shonld not be used in this particular cir-
cuit arrangement.

Tf the condenser is normal it can be
assumed with some confidence that your
tronble is due to a balancing winding
with too mauny turns; this is particularly
likcly to be the case if it is tightly
coupled to the primary, and we suggest
von should try amn experimental reduc-
tion. In many cases a single twm, or
even less than a twen, will be found to be
ample, particularly when the capacities to
be halanced out (those in the valve and
incrdental) are extrvemely small.

0000

Sense of Reaction Winding.
1t secms to me that there should be a
method of dctermining the correct
connections of a reaction coil, and
that it should mnot be necessary to
find this out by trial ond error. ls
there any simple rule? W. T, P.
Provided that the convolutions of the
coils are exposed and can he traced out
to their terminals, it is an easy matter
to determine the correct comnection for
the geaction coil.
The imple rule is that if we imagine
oscillatory current to originate respee-
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-tively on grid and plate of the valve,
they should flow outwards through the
coupled coils in opposite directions. This
will be made clear by a consideration of
Fig. 1, in which diagram (a) shows the
correct connections.

e

(a) (b)

Fig. 1.—Illustrating an casily~remembered
rule for determining reaction coil con=
nections.

This rule holds good in any form of
reaction circuit, whether feed-back is
controlled by moving the relative posi-
tion of the coils, or hy varying the capa-
city of a feed condenser, as in the
majority of modern circuits.

RULES.

(1.) Only onc question (which must deal with
a gingle specific poinl) can be answered. Lellers
must be concisely vorded and headed ** Infor-
mation Department.”

(2.) Querics must be wrillen on one sule of
the puper, and diugrams drawn on a separate
gheel. .1 self-uddressed stamped envelope must
be enclosed for postal reply.

(3.) Designs or circuit diagrams for complete
recetvers cannol be given : under present-day
conditinns justice cannol be done lo yucstions
of thig kind in the course of « letter.

(4.) Praciical wiring plans cannot be supplied
or consiticred.

(5.) Designs for componenls such us L.F,
chokes, power transformers, efo., cannol be
supplicd.

(8.) Queries arising from the construetion or
operation of receicers must be confined lo con-
srurtional sets described in *° The Wireless
World *' or to standard manufacturcrs® reecivers.

Jteaders  desiring  informalion  on  maltcra
beyond the scope of the. Inlormntion Depart-
menl are Tneiled to submil suggestions regurding
subjects to be treated in fulurc arficles or
paragraphs.

h are printed below; these must
A selection of queries of general
n some cases al grealer length than would be possible in a letler.

Measuring Eliminator Output.

It is rcalised thot an ordinary voltmeter
connceted across the oulput ter-
minals of an eliminator will not give
a true reading of the wvoltage existing
under working conditions, but i3 1t
not a fact thet it will show a true
reading as long as it is connected in
position?

In my particular case a simple
A.C. climinator, with a single voltage
output, is used in conjunction with a
three-valve receiver, and the meter
(0-150 wolts, 200 ohms per volt) shows
a reading of 140 volts. The set seems
to work cxtremely well, but can it be
assumed that the wvoltage shown on
the meter is that actually delivered to

the sct? V. 8. C.
Yes, as long as the meter is counected
it will show u true reading, but, as you
apparently realise, there will be a rise
in voltage when it is removed. It may
be pointed out that if the meter were
replaced by a fixed resistance having the
same value as that of the instrument

(30,000 ohms in your case), the voltage

reading as indicated would be main-

tained.
0000

Scope of Volume Control.

Is there any serious objection to using a
pentode in the output position of a
zet  embodying the gencral circuit
arrangement of the “S.G. Regional
Receiver? ™’

In order to obtain the best possible
quality, it i8 realised that, when 7e-
ceiving strong siynals from mear-by
stutions, a good dral of the magnifi-
cation afforded by the combination
of detector and L.F. transformer
coupling miust of necessity be aban-
doned. [ aw uncertain as to whether
a wvarinble resistance shunted across
the transformer primury will enable
me to make a sufficient reduction in
the L.I. voltage applicd to the pen-
tode when the detcctor s fully
loaded. J. V. R

You need lhave no doubts on these
grounds ; by selting the volume control
resistance at a suitably low value, it is
possible to bring about a very consider-
able reduction in the signal voltage passed
on to the next valve. Actually, the regu-
lation range of this form of control is
greater than is normally required.
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Comparative H.F, Measurements. milliammeter” or a micronmmeter (the Y/40 Litz on a 3in. former. Indeed. |a
I am cngaged in rebuilding my * Bvery- latter if your coupling resistance is of a  transformer with this coil will probably
L} man Four * receiver : it is beiny con- . high value) in series” with the detector be responsible for more amplificatién
verted for use with a screen-grid  grid. ] than can easily be handled in a twp.
H.P. valve, and at the same time a We would emphasise the point that stage set, but by choosing windings ff

separately tuned aeridd circuit ig  the oscillator should be placed at some perhaps unnecessarily low resistance jit
being added in order to provide the  distance from the set, and that the leads is fairly easy to adjust primaries till
extra selectivity which it is expected  between the pick up coil and the grid of maximum amplification combined wi

will shortly be necessary in this dis- the H.F. valve should be non-inductive stability is attained. i

N

- trict. It seemed to me that there —1.e., they should be run parallel and cocoo
was a good opportunity of compar. Cclose together, . L
ing the relative merits, from the 0000 Atmospherics or Power Circuit
point of view of H.F. amplification, Interference ?

{ of the original and of the new cir- Input Volume Control. i Lately 1 have been troubled by * frying ¥

cuit arrangement, and 1 have en- I am thinking of buldding the * Flat and crackling noises in my loull
° deavoured to mulke meusurements in Iheellers’ A.C. Three,” modified for speaker; these are particularly annoy-

- the manner suggested in your issue use with an open acrial in the manner tng when the set (a three-valve H.F.»

3 of June 12th under the fieading of suggested in your veply to “D. F. B.” det.-L.F. combination) is tuned to dis

L “The Design of H.F. Trans i your issue of May 22nd, but with tant transmissions.  The trouble i

formers.””  Unfortunately, I have the addition of a separately tuned seldom evident when listening to my
been unsuccessful, and ol veadings aerigl circwrt. I should like to in- tiwy nearest stations, and in any cas
, obtained are guite indefinite. (an - clude a predetection volume control, the interference is weakened by de
you suggest a likely cause of Will you suggest a simple device? tuning; 1t is completely obviated b
failure? E. L. M, T. B. disconnecting the aerial.
It seems that the most probable reason It is probably true to say that the sim- First-class components were used i
for your inability to obtam definite com- plest method of making this addition is building the set, und the terminals 0’
parative readings is that the voltages: by connecting a high-resistance potentio- my H.T. and L.T. accumulator batt
applied from your oscillator to the grid meter (of 0.5 to 1 megohm) across the teries ave kept clean. It seems tha
of the H.F. valve are either excessively ‘tuned grid .circuit; instead of joining the the interference must be due to qxj
ternal causes; i8 my assiinption cory
) rect? L. D. M.

L +H.T. +80V. . From the fact that the noises disappear
when the zerial is disconnected, it can
safely be assumed that the set and its ac-

g cessories are free from blame, and, from
OSCILLATOR your description of the symptoms, we,

think it almost certain that your trouble
is due to atmosplierics, which have been!
prevalent during the last few weeks. Of
course, it is possible that some of the
interference comes from neighbouring
power -circuits, but noises due to this
cause are generally recognisable by their
comparative regularity.

'_— 4
# S |

T, R

b 0000
~-LT. Preparing for the Regional ,
. Transmissions.
¥ . .
Fig. 2.—The detector as a valve voltmeter: a simple method of comparing H.F. Do you consider that a set with four |
couplings. separate tuning controls is impossibly.
- difficult to operate? In this locdlity
small or perhaps even excessively large, H.F. valve grid directly to the high poten- - (within a few miles of Brookmans
% but there should be little difficulty in so  tial end of the circuit, 1t will be connected Parl:) it is to be expected that inter-
arranging matters that a suitable im- to the potentiometer slider. ference will be a serious prohlem,
pressed voltage is obtained. and I am wondering whether it
Your first step should be to try the cooco would be advisable to odd a
effect of wvarying the output of the separately tuned werial circuit to my .
p oscillator ; assuming this to be of the Too Good. “2-HF.” receiver, which already
il pavallel-feed, single-coil type described With a view to using the * Kilo-Mag has three dials. 8. J. 8.
by our contributor and shown in Fig. § Four™ cxclusicely for frame uerial If you have thoroughly mastered the
of the article to which you have re- reception, I propose to wind special operation of vour set in its présent form
ferred; this may convenientlv be done medivm-wave H F. transformers of there is little reason to fear that the-
| by altering the applied H.T. voltage. 27/42 Litz wire. My aim, of course, addition of an extra control will make
! Again, a similar effect may be obtained is to increase amplification in order much difference.
¢ 1 by altering the coupling ~ Between the to compensate for the absence of an There is sometimes a tendency unduly
oscillator coil and the two-tnrn pick-up outside aerial.  Is the plan work- to stress the difficulties of maunipulating’. |
e coil; you might possibly find it an im- able? M. M. & multiplicity of tuning dials; in point ‘
3 provement to use a single-turn coil for It is hardly possible greatly to in- of fact, when the number of controls is
the transfer of energy. crease amplification in the way you sug-  increased beyond one. or, perhaps more

It is possible that your connections gest, as the use of secondary cuils of a  correctly, beyond two, any further addi-
are not correct, and, as a guide, we show goodness ' considerably exceeding that tions, within reason, have very little
a suitable arrangement wn Fig, 2. From  of those specified will probably result in-  effect in complicating operation. This
this you will see that the existing com- instability,  provided  the optimum  is because a multi-control set must,
ponents in the H.F. grid circuit of the number of turns are provided for the either be calibrated, or else it must be
set itself should be disconnected and  primaries. tuned by rotating each dial in turn |
replaced by the coupling coil and a bias Generally ‘speaking, there is no point  through a few degrees in such a way that
cell. No other alteration is necessary in using a “ better '’ secondary winding  all circuits are maintained more or less
boyend the insertion of a low-reading than one with, say, sixty-five turns of in a state of resonance.
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3 PEOPLE -
| SPEAKER

The enthusiastic musician chooses the
Blue Spot 101 loudspeaker because it
does not disappoint his critical ear.
Every note is heard, every nuance is
felt. The 101 gives him realism !

The lover of good design also chooses
the 101 for the same reason and for the
fact that it is a model of original and
pleasing merit.

The man in the street who wants ‘“a jolly
good speaker at a moderate price '’ chooses

the 101 because its performance and appear-
ance please him and it will only cost him 73 6.

You can hear the Blue Spot 101 at your wire-
less dealers and decide for yourself,

ol

On and after August 1st the price of the Blue
Spot 101 will be £4.4.0. So get it now!

F. A. HUGHES & CO., LIMITED
204-6 Gt. Portland St., London, W.1

Distributors for Northern Eungland, Scotland, and

North Wales : H. C. Rawson (Sheffield and London).,

Ltd., 100 London Road, Sheffield, and 185 Princess
Street, Manchester.

66 %9
Ekco

All-Electric
Radio for

"«EKCO-LECTRIC" | One

ISTRAIGHT THREE " -

|

o DC.£16.10. 0 complete F al’thmg
per hour

‘ A.C. %18.10.0 complet:

HIZAP to run—15,- per 1,000 hotrs 01 A.C.—which

works out at under a farthing an hour, and 30/-
per 1,000 hours on D.C., with electricity at 6d. per
unit.  NO BATTERIES. NO ACCUMULATORS.
No mess. Just plug the Adaptor into the nearest
electric light or power socket and then switch-on—
that's all! No coils to change—pressure of switch
from low to high wavebands, sufficient power to
operate a Moving CGoil Loud-speaker, and, because it
has sockets for a gramophone pick-up. you can also
amplify your records with all the purity of the
original. The modern set—*¢* Ekco-Lectric ™
Straight Three. Call at your dealers and hear one
demonstrated—or may we send you full particulars ?

You can clectrify your prescnt set with one of the New
< EKCO " All-Power Units (eliminating all batteries and
accumulators), D.C. from £5 . 17 . 6 complete, 4.C. from
£10 .17 . 6 complete; or partly clectrify it with an
CEKCO” H.T.Unit D.C. from17[6complete, A.C. from
52/6 complete. "EKCO"” L.T.Unit, 4.C. £8 .15 .0 com-
plete. No alterations, whatsoevey, to set, valves oy wiving.

All “Ekco” products are obtainable on
Easy Payments.

€6 )

E.X. COLE, LTD.. DEPT, W,, ¢ EKCO " WORKS, LEIGH-ON-SEA.

Advertisements for ** The Wireless World ™ are only accepted from firiis we belicve to be thoroughly relhwable.
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it
s HYDRA

CONDEMSERS

\ On the value of a fixed (
condenser  sometimes
the whole cfficiency of

. your set may depend—
then you need a Hydra
condenser whose cap-
acity is unchanging

NEW &
PRICES ¥

Tested at 500 A.C, Work
Volts 240 A.C. 1 mf2'6,
z2mi 3 4, 3 mf 6'~.,

|

| : inchangir
| Tested s your tuning circurls,
\

at rovo V.D.C. .
Work Volts 300 A.C. o across your HT in
V ! o . L
450 D".'(_(j :xll.x} :2’ 2 m! smoothing  circuits—
. . .
wherever and  when-

ever you need a con-
denser upon which
you can rely—

FIT HYDRA
FOR SAFETY!

Do not accept 8 silver grey
condenser without the
HYDRA 1abel. Others are
imitationy and we are not
respoosible in case of break-
lown.

LOUIS HOLZMAN,

87, Newman 5t., London, W.1
Pelophan : Muscum 241,

= ¥

HEAVY DUTY
SMOOTHING CHOKES

20 henries 100 M.A. Max, 700 M.A,
4] 100 M.A. ., 150 M.A.

Pricc 3B '~ Eacn

Also {from 15/~

When enquiting phece siate voltage and
TTUpUE Y it anegely

For higher voltage orlpnts, with Multi
Low Tension Wiadings. rrices on applica
tion, stating exact outpits required.

Obtainable from y wir retailer or
{rem the noalers.

William Bayliss Ltd.
Sheepcote Street,
BIRMINGHAM.

Makers also ot Prass ;nd Copper Tubes
aca Wire, Contracto:s ta British and

Colonial Goveruments, Railways, etc.

INPUTS AND OUTPUTS,

SUPERIOR

POWER

TRANSFORMERS

and CHOKES

for WIRELESS

ALTERNATING CURRENT
TRANSFORMERS FOR ALL
includ ng:

6 Volts up to 7 amps.

9 Volts up to 7 amps,

12 Volts up 10 7 amps.

14 Volts up to 7 amps

20 Yoits up to 7 amps.
200 Volts up to 259 M.A,
230 Volts up to 250 M.A,
250 Volts up to 250 M. A,

Price 35,— Each

Also {from 15'~

AE/A\R@/TII

Ci OMPO)\/E NIT- S

EURCPA PORTABLE

Coil Formers complete - - - per pair 14/~
| Coils complete wound - . each 10/-
On and Off Switch G22 - o - each 1,-
| 6 Pole Change Over Switch 1.26 - each 7 -
Grid Leak Holders - - each 6d.
De-coupling Resistances 600 nhm; - each 16

FLAT DWELLER'S 3
Special Cam Switch complete - -
HF. Ch ke - . . -
€00 ohm De-coupling Re‘lstance - o

SCREENED GRID PORTABLE

Sereen - . 96
Coil and Base - - . . - 22/9
Valve Holders, Anti-microphonic - each 2;6
De-couplmg Resxstances 500 ohms - 1/6

i« WATCH FOR THE NEW WEARITE
; A.C. VALVE HOLDER.”

WRIGHT & WEAIRE. LTD.

740 High Rd., Tottenham, N.17
Telephones : Tottenham 3847 &

Mentwe of *° 1The Wacless World.”!

when writing to adverlisers, wiil ensure drom bt Aiention. 8

H rite for the Hulon Free Rooklel,

‘ Radio Coatrol” whick expluing

- the neeessity fur arcurate eIeclnral

control of your Radio Jrecciver, and
gives pieeh helpful advice.
Address uonr uppdications 19 :—

WOI/MS

'standard

Model 500, Pin Jack Voltimeter
complete with high range
standard testing cables.

Price £2. 10. 0.

‘To obtain the very best resulls from
your receiver, you must be quite sure
that the Hu.,h Tension, Lo“ Tension
and Grid Bias voltages are regulated
correctly.

For exact measurements of these
variabJe voltages be sure you use a
Woeston Pin Jack Voltmeter.

It is scld by all Radio Dealers as the
finest instrument for accuracy and
reliability.

WESTON

ELECTRICAL INSTRUMENT
CO., LTD.
15, Great Sa?‘fron Hill, London, E.C.1

4.2,
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- MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
oolumns is :

12 words or less, 1/~ and 1d. for every
additional word.

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

SERIES DISCOUNTS are allowed to Trade Advertisers
ay 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 iusertions 5% ; 26 cou-
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 ot ** 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 ; 260, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, C.2.

. Advertisements 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 striotly prepaid.
. Postal Orders and Cheques sent in payment for adver-
tisements should be made payable to ILIFFE

& SONS Ltd., and crossed __ % ©%*_ Wotes being
untraceable i§ lost in transit s“o1d not b: sent as

remittances.

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

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

NUMBERED ADDRESSES.

Tor the convenience of private advertisers, (etters may be
addressed to numbers at “ The Wircless World " Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replics must be added
to the advertiscinent charge, which must include the
words Box ooo, ¢/o ' The Wireless World." Only the
number will appear in the advertisewnent. All replies
should be addressed No. oan, e/o ' The Wireless World,”
Dorset House, Tudor Street, Loudon, 1.C.4.  Readers who
reply fo Box No. adverfisements are warned against sending
remillance thmugh the post except in registered envelopes ;
i1 all such cases the use of the Deposit System is recommended,
and the envelope should be clearly marked * Deposit
Department.”’

DeF~ DEPOSIT SYSTEM.

Readers who besitate to send money to nnknown persons
may deal in perfect safety by availing themselves of our
Deposit System.  [f the money be deposited with * The
Wireless World.” both parcties are advised of its reccipt.

The timne allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain gonds, they must be returned to
sender.  If a sale is cffected, buyer instructs us to remit

amount to seller, but if not, seller instructs us to return

amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between huyer and seller, each pays
carriagge one way. The sciler takes the risk of loss or
damage in transit, for which we tale no responsibility, I'or
all trausactions up to £10, a deposit fee of xrv 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
moncy orders should be made payable to Iliffe & Sons
Limited.

THE SALE OF HOME-CONSTRUCTED UNLICENSED
APPARATUS.
A 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
license the set by tneans of the Deposit Systemn referred to
above.

‘T'he person desiring to sell, in sending us particulars for
his advertiseinent, will in every case make use of a Box
No., and should add to the price which he requires the
amount of royalty customarily paid by manufacturers.

If the purchaser is satisfied with his purchase, the sum
realised will be forwarded to the seller, less the amount
due in respect of roy:
*The Wircless World " to the owncrs of the patents
concerned, and a certificate will be handed on to the
purchaser ot the set.

SPECIAL NOTE.

Readers who reply to advertisements and receive no
answer to their enquiries are requested to regard the
gilence as an indication that the goods advertised have
already been disposed of., Advertisers often receive so
many enguiries that it is gunite impossible to reply to
each one by post.

®2Q

.3, which amount will be paid by

WAVE TRAP

ter the new Regional Scheme,

/
A highly efficient instrument. 10/6 each.

| B. & J. WIRELESS CO.,
2, Athelstano Mews, N.4.

rchway 1695

DRAWING PAPERS,
TRACING PAPERS
and CLOTHS.
GRAPH PAPERS.

All Rulings,
4d. and 6d. per Sheet.

BLUE PRINTS.
TRACINGS from Rough Sketches.
DOUGLAS & WALLS LTD.

Drawing Materia! Specialists,

14, Tithebarn St., LIVERPOOL. I

“THERE IS A WHALE OF DIFFERENCE /

APPLEBY'S

THE ORIGINATORS OF RADIO ,riom:
PART EXCHANGE Rt

For Particulars see Miscellaneous Advertisements.

/CHAPEL ST, LONDON, N.W.1

OPEN TILL 7 P.M. SAT.1P.M.

Fraaa e X ——Iet -
Cut your mount trox

Lhome

D.M. SQUARE SKINS ||

i
-|i the best dinphragm mounts for

COIL DRIVEN LOUD SPEAKERS |

|

| Sclected skin specially dressed — thin, uniterm |, [
textured, supple and cvenly elasticc. Non-resonan:

and non-perishable, .
Specially recommended by ' The Wireless World ™ in
their article on Coil DrivenLoud Speakers, Sent. 2814,

9 ins. square. 2/6 post frce. ii
I

‘ GEORGE & CO.
| ———.

Mukers of teather for all wireleey prrposes,

21A. NOEL ST., LONDON W.1

e

BERCLIF
“ EVERYMAN FOUR” CONVERSION

(Approved by ‘‘ THE WIRELESS WORLD.")
The Cost . .. 82-12-9
Particulars and detail prices post tres. TRADE SUPPLIED.
SIMMONDS BROS,,
SHIRELAND ROAD, SMETHWICK.

RECEIVERS FOR SALE.

wCOTT SESSIONS and Co., Great Britain’s Radle
Doctors.—Read advertisement under Miscellancous,

-VATLVE All-wave Receiver, latest type, powerful,
perfect; £4.—V. Taylor, 57, Studley Rd., Stock.
well, London. (0274

UMMER Clearance.--Well known Toudon make 2-
K and 3.valve reccivers, Iwand new, perfect and
guaranteed; prices for quick disposali—
SVALVE Receivers, 27:6: 3.valve reccivers, 47/8;
these prices arc one.fifth of the original prices.
oY Famons McMichael Iondon Make 5-guinea
Supersonic Kils, brand new, perfeet and guarao-
tecd, are bewng sacnfived st 40/-, jorswarded ree; eacl
set has complcle book of instructions and fnll-sized
.b'lue print. ~ Marconi Company’s famous Multiple
Tuner. practically new, 30/-.
J. B. HUMPHREYS and Co. 23, College Hili,
Cannon St,, London, E.C.4. {5390 .

AN\'TIUNG Radio.

l).\l!'l'.\‘ and Complele Seta om

EASY Payments.

SENI) List of Reguirements for Quotations,
LTIFLS ADI

b S RADIO,

4. Freeman's Conrt, Cheapeide, E.(C.2.
(5407
TRIX Portable, latest type, with 5 new valvez, works

pericetly, listed at £19/19/6, royalties paid; will
aecept hest offer over £13/13.—~Tom Sniith,
1ill, Birmingham,

S‘OLODYNE 3.valve Ret, including 3 valves, IL'T,,
b2 LS., and Celestinn speaker, and set of 4 Law
coila; lot cost £15715, accept £10, or would scparate;
an  be heard.—Woolgar, 35, Hazcldon Rd., Crofton
Park, S.1.4. 15470

\R(‘-AL\'S:-Onm-ah-o selz, 30‘-: (L.E.C. portablo,
£20; Victor ‘Tuiree, £5; 3-valve tablo models,
£14; Jx: Luxe oak 3-valve cabinet, £24: loud-speaker,
30/-; eliminalors, £4/10; Marconi B2 amplifier, £3:
send for details,—W. R. Bottomley and Co., Ltd., Mud-
dersfield. 15464

B/ ULLARD DMaster Three Star Wircless Set, De
Luxe cabinet, perfect, complele; 6 guineas, cost
double. =25, Princess St., Shrewsbury. [5463

-VALVE Set and 2-valve Set for Sale; best offer
aceepted.—Mr, Natt, 423, ITigh Rd., Willesder.
(5457
IRELESS is a Fasecloating Subjeet, but makes
heary demands upon the purses of its devolres.
For ono whon is determined to keep abreast of tho
times, there are always new components to be bought,
and setz and louwd-zpeakers to be superseded.
T the Same Time, the would-be buyer is often
deterre¢ from buying becausc he knows that
there will be still ene more piwese of apparatus left oo
his bands, to add to thuso alrcady in the junk box.
WE Ilave Opportunities of Disposing of Semi Obso-
lete Apparatus to those who are not fortunate
enough to bhe able to afford the latest type, and wull
take such apparatus or components, providing they
arc in saleable condition, in part exchange for any
new set, lond-speaker or componcnt required.
LL Wo Ask is that You should Send Alung a Last
of Your Old Apparatus, together with your new
requirements, or, hetter still, seml the apparatus to
na to inspect, when we will wake you a fair ofter,
IF‘ You Approve of th:s You can Send Your Remit-
tanco for the Balance, and wc will forward the
appavatus requirved; if you have sent your old appara-
tus and you do not approve of our offer, wo will
return carriage paid.
IIE Principal o! this Firm,
fessional wireless enginecr since 1910, and has
been manager for the St-rling 'Telephone Co., radio
cxpert to the (ieneral FElectric Co., and Chairman of
the Technical (‘ommittec of the National Association
of Radin Manufacturers, will willingly give advice to
theso who are desirnns o1 purchasing wpparatus; we
are entirely unbiased and will recommend the hest
apparatus for your particular pnrpose; you save mouey
hy having genuine expert advice.
DON'T Forget We Will Take Your Old Recciver
or Components in Part Exchange,
. Will Also Ruild Any Sets to Specification
(Marconi rogaltics payable}, and install anywhere
in tho British Isles; sets modcrnited: send for esti-
mate.~Scientific Deselopment Co., 51, Fishergate,
Preston. Tel.: 1364. (0226,

T ITS of Parts for All Modern Receivers, Mullard

&.G.1.3, Cossor S.G.3, and others, at rock hottomn
vour opportunity; send for lists now.—1. C,
1, Ahbey St.. Tower Bridge, S.E. 1, {5480

ORTABLE 4-valve C.A.V, 21 Guinen 3-valver, with
H.F. valve added, new condition; £8/10 or near
offer.—~Savers, 32, Larnach Rd., fammersmith, [.":Aus%

230, Saho
(5473

who has been a pro-

Advertisements for ** The Wireless World "' are only accepted from firms we believe to be thoroughly reliable.
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Receivers for Sale.—Contd.

TMMONDS  BROS. for all the Best
Receivers,
SI.\I.\IONDS' BROS.—The New Emmpire receiver; £11.

Modern

S‘[.\I-\I()NDS RROUS. for Rcceivers,
) any  published design.
SI.\[.\IONI'S BROS. for the Kilo-Mag Four; £18.

IMMOXNDS T'ROS. for Beet Materials and Guaran-
teed Workmanship.
l"I.\lt\ill(.].\'l)S BROS. for the Scrcened Grid Regional:
- i 2.
JIMMONDS IROS.
L and repairs

STMMONDS BROS. for the Pentodo Two; £7/2/6. |
QIMMONDS BROS. for Quotations Withont Obliga. ]

tions,
qh\L\I()‘\'I)S RROS.—All ahbove prices ara for the sct |
N ceified, in onk cabinet, exclusive of valves,
batt. and royalties; prives with pleasure for scts
~to your own or any d sign,

SI.\L\IU.\‘DS BLOS., Shireland R4, Smethwlckli
841

constructed to

for Modernisations, overhauls,

ESTERN ELE(IRIC Co.'s 2.valve Recciver and
N 3-valve Amplitier, boil complete with valves,
in wkdiogany cases, never used; L£7/10 the 2. Box
2131, ¢/o The Wircless World, {5510

RI*‘.AD and MORRIS, Ltd.,

I}, Mains Pioncers in 1924, who equipped 28 Lou-
don hospitals with sets, using no batteries,
S'l'll.L Ahead with All Mains Work,

MAINS Sets; £8 to £80.

FI".IMINATORS. ILT.. A.C, or D.C.; from £3, to
4 £27 tor De Luxe 11T, and L.T. combined unit
using metal rectifiers and high resistance nicters,

I OW-TENSIUN  Eliminators.
|4

RH)ICUT.OUS Lo use Accumulators when the Lnng-

ton LY. Unit Pcrmanently Replares Them,
usiug  A.C. mains iastead and giving up to 6 volts
at wiil; still as new alter 2 years' hand work; sup-
pliml to hospitals here and abroad; comiplete and
rouly for use, 115/ to 135/-.

]4‘ LECTROLYTIC Condensers.
M

LECTROLYTIC Condensers, 2,000 mid.; by post,
4 13/-; the first on the market and still domon.
strably supreme (provable by meters), makes L.1.
trom A.C. or 1.C. mains simple.
OVING.CO1L Speakers,

l{Al)[O Gramcphones,
Sl-:COND-]IAND Scts and Speakers Cheap.

I EAD and MORRIS, Ltd., 31, Eastcastle St. (faces
back of Warings), Oxford 8L, W, 'Phonc
Museum 7981, [5508

ARCONIPIONFE 3.valye Bhort Wave Set, el
34, 10-100 melres, as new; what oHers? Hox
2132, c/o The Wireless World, (5506

ARGAIN.—Ferranti sercen grid 4-valve set, with
extra LF. stage alled, large oak pedestal cabi-
net, adl main drive A.C., 200 volts 50 P. output ralve,
L.S.5A, best components, a sacrifice, seen any Limc;
£25 or nearest olfer.—Itedways, Clieam Common R,
Worcester Park, (5497

FAR.ADEX 5-valve Portable, new condition, usadl
twice; £7/10; seen after 6 p.m.-8, College I1t.l..
Totlenham, N.17, (5495

ANGIUIAM 4.valve Portable, real leather suit case,

4 2-ramge  tuaer, modified cireuit, case slightly
damaged, otherwise perfectly complete anid in working
order except for valves and balleries; L6, first cheque
securcs.—Player, lligh llouse, near Brumsgrove.[ o
549

ULLARD S8.G.P. Three, full kit, with valves,
brand new: rost £9/15, bargain £8.-—Jennings,
1/136, Great Colmore St,, Edgbaston, Blrmin;,vhf'tsnan.7
6

BATTERIES.

PE,\TODE Users, write for details of new sfze self-
charging battery; 7d. per voll; illnstrated eala-
logue giving “data post free. -U. Taylor, 57, Studley
Rd., Stockwell, London. [0273
WE'!‘ H.T. Replacements,.—Sacs (capped or un-
capped), highest grade, No. 1, 10d. per doz.;

No. 2. 1/9 per dvz.—Sce Lelow.
YINCS.—Bcst quality (wered), No. 1. 8d. ner doz;
4 No. 2, 94 per o orders valned 5/- carringe

ai, othervise Bil. for sage.—~DBritish Battery o,
lardcudon Rd., Wutford, lietts, (0258

Wli'l‘ ILT. Batteries.—Parts per dozen, jars, No. 1,
21 %1%, sqnare, 1/3; No, 2, 1/6; zines, No. 1.
10d.; No. 2, 11d.; saecs, No. 1, 1/2 dozen: No. 2.
1/9; terminals, 8d., 10d.; dozen cells (18 wvolts), com.
plete with bamds and electralyte, No, 1 4/1; No. 2.
5/, post 9d.: bizh efMiciency, long life, self charging,
upkeep small; send 61 for sawmple unit; illustrated
bouklet free, carriage frce orders 10/-; write for froe
list wireless bargains; trade supplied.—W. Taylor, 57.
Studley Rd., Stockwell, Louwdon. (0033 '

EASY TERMS

We SPECIALISE in the suppls
of all Good Quality Radio Sets, |
Components and Accessories on
Easy Terms. We will give you
efficient service, no references
required. No postage or packing
charges. Send us your list of
requirements and a quotation will
be sent by return.

London Radio Supply Company

11, OAT LANE, NOBLE STREET, LONDON, E.C 2.
NATION AL 1977,

e
MAEE A GRAMOPHONI! OR
BUY CABINETS FOR WIR JLESS

b

" table,
Swan Arm, Meta) Soundbox, wnpli-
sier, needle cups, for £1-18 - 8 p.p.
#nd build your gwn Cabinct  Ma.

nob contadn netier i
from 8/8, Lepajr 2%
64 pp, Catalogue,; d
How Lo Make Gramos, 3d.
PORTABLE GRAMOPHONES REGENT FITTINGS CO. ( ¥0),

from 21/-, Post 1/6. 120, Old Street, London, :2.C.1.

R oF

P S gD
\(ﬁ ““,q\d” % With Onk C_lbln:t zz-;.'o

®’$ 0\3 oxira. With Mat ogany
\®

Cubinet £2-7-6 e :tra.
Home Constrnctor Parts 44-7-8,

BRITANNIA REPRODUCEN S 143,
Furpival Road, SHEFFIE ,D,

gAVE YOUR ACCUMULATORS &

Double tho life of your cells! Avoid being et
down by a run-out aceumulator. Singuers lel'
you tho exact state of your battery and warn you
when it needs recharsing.  Jnst drop them in aud
leave them to it.

1/- per ¢arton from most dealers or 1/3 post  ee

from actual makers.

FIDDIAN BAWTREE & CO.. Onkhill Rd., Sutton

WIRELESS CABINET
THE OSBORN WAY.

No, 281, Jaeohean Witeless Cidined,
with fall front amd 2 e B nelled
doors nnd ends, a Jarge space it (he
bottom for accumulators. 3 fi. high,
21t wide and 1 ft, 4 ins. deep.  Open-
ing front and Lop. To take a panel
21" ¥ 77 or 8%, A wouden frame is
sopplied free shonld the size ol your
panel be amaller.
Maved 41 reasly to assemble,
in Oak . . e
Assernbled rendy to Polish,
in O

in Oak . . oe
Assembled and Polished, in

Oak . 0o .. 8 0
Call and sec the actual articla
Fend postage 3, for Hlpeteated Cidabosine,

CHAS. A. OSBORM,
The Regent Works, Arlington Street, London, N.1.
Pelephanr = Clerkemeell 5095, Cpen to 7.30 p . Saturdays, 4.3t p.m.
And at 21, ESSEX ROAD. ISLINGTON. N.1, Open unlit & N
WEEKDAYS 9 p.m. BATURDAYS,  “Phone: Clerkenwell &

he AMATEUR
HOTOGR APHER

INEMATOGRAPHEJX
*-The Journal for Lverybndy with o CAINGFS ww

EVERY WEDNESDAY 3d. w.w.y ||

Mention of ' The Wivaless World,” when wnting 10 advertisers. will ensure prompt attention.

appointment.—U., 9, Cromartie Rd., N,19. (

Battcries.—Contd.

Y.D.E.8. Accumulator Hire and Maintenance Service
(5 mile radius).—98, Cherry Orchard Rd.,. Croy-
don. {4062

l; FTTER  Accumnlator Charging.—We guarantee
precise charsing and maintenance by expert per-
connel.  ‘Phe prices are very cconomical amd include
mhle-froe cu{l(u-t-mn and delivery; also hirc and part
hire service of Oldham batteries; official Oldham ser-
vice station.—Anele i Aneloy

Radio (associated with
Products), 36, Hindmans Rd., East Dnlwich, S.E.22.
Tel.: New Cross 4074. {4953

WllY Continne to Employ Expensive Nry Batteries?
Fiven the heavy duly type cannot stand the gaff
Lmg if you have a healthy amplifier; if you have elec.
tric light why not install a good eliminator?  Owrs is
expensive, but it is the best, and it is designed for
the fellow who wants milliamperes ag well as volis;
standard maoiel gives one fixed power tap (300v. open
cwil) and 3 varfable from 0-300 by means of our
wous ClarOstat unj ange  variable resistors;
semd Jor our new 28-page pamphlet entitled ** Power ™3
full instructions and scale drawing are given for the
construction of ultra-cfficient H.Y. eliminators, both
D.C. and A.C.; the book is yeaus for the asking; send
a pe. do-day.--Claude Lyons, Ltd.,, 76, Oldhall St..
Tiverpool. (5167

BOLISH Labour from Your Recepticmn with Liberal
T, Sapply on  Safety First Conservative
Mcthods, by our H.UT. fresh battery servicz; 120-volt
ILI. servico for 2- and 3.valve rcceivers, 1/. per
weck, no battery tn buy, perfect reception: also 150.
volt TL'F. service; onr sc-vice covers Grealer London
and  new  estates.—Pearson  Bros., 32. Cawdor St.,
Poplar, London, East 6155. [5265

15 Volts Exide ILT. W.J. Units, ood order;
aceept low price quick sale; §een evemngssb%
1

CHARGERS AND ELIMINATORS.

RICKT.F, Charger, A.C., 14 amp, 2, 4, 6 volt,
37/6; 110, charger, £2/12/6.—-LErnest J. Baty,
T.uton, Beds. {4245

ANTALUM Electrode Strips for FLT. Rectifiers,

snitable for A.C. mains eliminators; 2d. each, or

set of 8, 1/-.—~1-7, Dalton 8t., West Norwood, 8.F.27.

(0308

TANTALUM and Lionium for A.C. Rectificrs; make

up your own inexpensive chargers; blue prints

for T’ and T1.T., 1/« each; Lioninm electrodes fitted

with terminals 2-3 amps., and 5.8 amps.—Blackwell's
Mectallurgical Works, Ltd., Liverpool.

RANSFORMERS and Uhokes for Battery Elimina.

tors, and for all wireless purposes, recciving or

(ransmilting; enquiries _invited.~Chester Bros., 244,

Dalston Lanc, London, L.8. (4993

28/_.—Uniﬂ(~x A.C. climinator kit, 120 volts 15

milliamps, contains full instructions, mains

re for 60.volt tapping, 3

transformer, choke, resisla
condensers  (tested 500 . and v holder; the
lot, 28/-; sent co.d. on pt of posteard (Mullard
D.U.30 vitlve, 15/- extra); hundreds now in use, every
part gnuaranlerd 6 months, free from hum, the most
wonderful value in Engl;md; state your lown’'s voltage
amd cycle, also if Mullard D.U.10 tested valve re-
quired, {full particulars fIree.—Tiverpool Radio Sup-
plies, Unitlex Works, Myrtle 8t., Liverpool, (5299

JELECTRIC Trickle Chargers, A.C.. for 2, 4 or

6 volts | amp, complete in steel case, valve,
flexible cord and adaptor; 28/.; descriptive leafiet on
request; agents for direct sales wanted.—Fel-Eetrie
Radio, 56, Garden St., Sheilfeld. (5242

HILIPSON'S Sufety Tligh Tension Bittery Elimina-
tors for ALC.oand D.C. Mains.—Madel A.C.5 gives
an ouvtpat of 150 volls at 25 m and provides one
fixed voltage at 150 and 2 variable luppings giving
15 to 125 volts, Iull wave rectification is employed,
suitable for any receiver, price, complete with U5
valve, £4/17/6; model D.C.5 gives 150 volis at 25
m.a., and 2 variable tappings give 15 to 125 velts,
«ble for any rcceiver, price £2/5; model D.C.4
gives 120 voltg, at 10 m.a, and 1 variable tapping
giving 30-90 volls, price £1/17/6; all these eliminators
are_absolutely silent in operation, and are fully guar-
anleed for 1 year; they may be obtained on 7 days'
approval. —Write to.day for’ our illustrated booklet
“ Radio Power " to Dhilipson and Co.. Ltd., Radio
Inginecrs, Astley Bridge, Bollon. 'Grams: Satetly,
Bolton. ‘I'hone: Boltun 2038. Est. over 50 years.
{5386
IIARGER for Accumulators! 1 to 5 amps. vari-
able, D.C. mains; 10/6 each; guaranleed.—Robhin
Hood KElectrical Mirs. Primrose Lane, Birmingham.
(5314
NME FEI-ECTRIC RADIO are Now Making De.
liveries of Compoucnts ouly of Their No. AC3
Maode) TLT. Fliminaior, components are complnle as
fullows : Mains tranzlormer, choke, variable Tesislance
for deteetor from 1,000 1o 50,000 ohms, whirh enables
you Lo get any fractional voltage from zero to slightly
under maximum, 3 condensers, 2 mids. each, 500 volts
test, valve holder, 3 insulated terminals, and rectifying
valve; the pure 1.C. oulput is 120 volls at 14 ma., or
150 volls at 10 m.a. {] Joacls the wnit is operal-
ing well within its capibi 3 price £2/18, carriags
paid.—The M'el-Ectric Radio, 56, Garden St., Shef-
finld, {5443

EARLY New, 2 6-volt 40, Exide, in crates: 20/.
cach; sell London only,—~Newlth, 57, Berners 8t.,
London, W.1. (5454

B30
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Chargers and Eliminators,—Contd.

AINTEN MANUFACTURING Co., Ltd., beink
spacialists in the wanufacture of DC and_ A.C.

climinators, supply completo kite of parts for Dbuild-

jug vour own H.'T. unit, inecluding netal cabinet,

chokos, transfonwers, coudensers, rectifying valve, ete.,
all components guaranteed for oue year, full instructions

with cuch kit; prices from £1.

AINTEN MANUFACTURING  Co, Itd, will
forward by return of post Mullard full wave
tectifyving valves, 20/- caeh; or Cossor hwlf wave difto,

15/- cach; condensers testwd 500 volts AC. 1 mf. 3/
2 mf., 4/-, 4 mi. 6/9.

AINTIN Fliroinators, complete and reandy for
immedinte uso; prices from 30/-; send for uew

catalogue.

AINTEN

wake you a generous allowunce for your old D.C
ur A.G. climinator, whether in working order or not
in part puyment for one of the latest Mainion uunit-
guarinteed for 1 year; when ordering please  speci
kind of reeeiver, nnmber of valves amd their typ
for which comnpleto eliminator or kit of parts is re
quired.

ATNTEN MANUFACTURING Co, Tid, wiil
toerward  on request their new catalogne  illus-
rding and  deseribing  their  latest  preducts,—The
Mainten Alinufacluring On,, Ltd., 126, .l'uﬁluud[sllg.?.

Hove, Bussex, ’Plone: Jlove 1519,

ITOKES.—30 henry 50 1n.a.,
2ihin., 8/8 posi free; con(]enbers from 0.0001 mfd.
to 8 mid.; wrim for lm.-JM Supplicz, 570, Wool-

wich Rd., $.E.7. (5450

D ARG Y\I A.C.2 Eliminator, az new,
trickk:  charger, perfect; Regentone  trickl
charger, perfect; all guaranteml; what offers?-—G

sop, 33, Parkbead Crescent, Sheffield. {5460
PLECTA  Transformer Laminations and Bakelite

Bobbins  for Home Consiructors.

UMBER Fur Size, 8/3 per gross, full length bob-

bLing {voro Tin,x
NU\TIH W Ilifteon 8
fgin.y 1%in.) 114,

n.) 1/3 each.

YN

UMBE(# ’I‘went,y fivo s.ze 11/9 per gross; bobbins

{core 114 n.x2in,), 2/6 ecach; postage extra.

E M;umhcturo Also Complcte Mains Transfor-

mers and Yower Chokes for Mverys Wirole
Purpose,
FHLIARLE Apparains at Rmsunable Prices; con-

sull us fiest, wo specialiso in wireless power fromn

the mains, and cam sav0 you money.—Savage, 146.
Bishopsgule, London, E.C.2, 'Phone :
6998.

] .I\O‘I Mctal Rectifier and  Transformer,  gives

00v. (:0 ma.; 45/-—Bentley, 38, ]«lmxdsh Rd

Waest bldt'
F)uRR ANTI ‘Irickle Charger,
8.F.1

perfeet.; 30/-

CABINETS.

NLY the Eest is Good Enongh.—Ramsey spreialises

in making quality cabinets Ior auy cirenit, guar-
anteed salisiaction or money returned; Ferrant)
scrcened 3. oak 19/6, mnhogany 21/-.—F. W Ramsey.
63, Shaltesbu'y St., London, N.1. Clerkenwcl! 74]3’69

RTCRAFL Radio Cabinets are DBritain’s [(;?’;iil

Valuo.

ABINFI'S, —=First class goods at competitlive prices
send for .ists,—Gilbert Cabinet Maker, Swmdol

33
RTCRAFT Radio Cubinets are Britain's [Bc]s;,

Value.

IGRY'S (abinets.— Tabte models in solid oak aui |

mahogary; from 11/6 to 71/-.

IGBY'S (abinets, fitted with Radion or Resiston}

c¢bonile if required.

I)IGBY'S (‘abincts.—Pedestal modcl,£v;i2th separatc

Lattery ccmpartment: from 56/- to
IGRY'S -Zabinets Made to Customers’ own De
31""9

JGBY'S Calinets.--\Write for new 16-page art
D (':a!.ah gue. —,l~ Dighy 9, The Oval, Hackneyﬂ)ﬁuM

E.2. 'Phone: Bishopszule 6458.

RTORANY Radio Cabinets; Britain’s bost walue;

fowost, rices consislenl with highest quality:
illustraled list free from actus) manufacturers.—Art
erafl Cto, 156, Cherry Ovehard Rd,, Croydon. l’ligxé("

Croydon 1981 40

7 AY'S C:bincts, the greatest range of pedeslal
cabinets in the kingdom; original creative de-
signs at pric:s 50% lower than clsewhere; quotations

for specials vy return; delivery at short notice guar-
anteed; moving coil, pmlnl)lt haffle, \'Igm‘IIr‘ radio-
gramo, clectric pick-ups, Lelevision, cte.;

lists [ree.~-T1, ay,

Mount Lleasant Rd.,

London, N.17. 'Phone: Wal

thumstow 1626, (6362
RTCRAFI Radio Cabinets are Britain's Best
(0313

Value

INEST' American Types, astonishing value, special
offer oak cabinets, bhinged lid, bascboard, highly
polished, take 12in.x6in. panel; sample. carriage paid.
6/6; trade discounts for quantitics.—Mag-Radio, 112,
Warstone Lane, Birmingham. (2665

Valee.

RTCRAFT Radio Cabinets are Britain's Bost
{0309

MANUFACTORING Co., Ltd, will

size 3V%in, > 27%in.x

Ferranti

579 per gross, bobbins (eorc

Bishopsgate

‘I-npham Common, London, S W.11. [539¢

n
n ers; after 7.30.—Alisopp, 29, Beul [&l'}!‘.

illustrated
Wircless Uabinet Aunutuetvrer,

NAME .

\-gg THERE RUSTS
BE A REASON

Why the tens of
thousands who listen-
in praise Celestion.

INCOMPARABLY
SUPERIOR

British Materials.,

rank as ‘‘ Incomparably Sun(‘.rior.""

CELESTION

Ghe “Very Soul of Music

LOUD-SPEAKERS

The only M‘-‘L o/ our State-

ment is to hear Celestion uourtelf

You can do so without obligation ion af

any good Wireless Dealer’s or at our

>y hott:rvoms. Models range from

5.10,0 in oak or mahogany.
Made under Licence.

The new Celestion Booklet is free and

gives you briefly and interestingly

particulars.  Mail the coupon below
for your copy now!

CELESTIONLTD. (DEPT.C)
KINGSTON - ON - THAMES,

Shewrooms :
108, VICTORIA STREET,
LONDON

S.W. 1,

WHEN A BETTER LOUD-
SPEAKER IS VMADE —
CELESTION WILL MAKE IT

FREE!

British Craftsmen.
British Throughout, Thorough testing.
Such a combination is essential to pro-
duce an instrument which can definitety

Plegse send me a copy of the New
Celestion Bookiet | Dostto Celestion
Lid. Dept. C, Kingston-on-Thames,

Cabinets.—Contd.

LOUD~$PEAKE1& Cabinets, extraordinary olfer, oak
4 cabincts, handsome iret front, highly pohshed
13in. square, 6in. deep, finished mouldmg take nf
ordinary units; sample, carriage paid, 6/6; trado dis.
counls for quantities.—Mag-Radio, 112, Warstone Lanc,
Birmingiio, [2666

ADIO Furniture..-Yon can make your own with
/our machinod sets; we quute for customer$ own
bsigns by return of pust; send stamp for frec cata
lm ml_saml price list..- uodwor}. 199, High Rd,, Lee.

15491

D\\ \O\I Radio-Gram Cabincts Tahe Scis up to
8 N , dmple room for batteries, loud-

ecords, cle,, hand Freneh polished oak finish,
2, 37m x24m xioin. 727 §; crate, 5/- extra, ret.;
1 De Luxe wmodel, 40x24..20in., 92/-; crate, 5/-
| extra, ret.
DAY.sON Moving Coil Pedistal Cahinet, bafflo size,
18 218, height 40iu., cak finish, 45/6; cratc 4’6
cxtra, ret.
AYSON Lowl-speaker  Cabinet, 10in, conc size,
22 610/6; 12in. cono size, 15/6; moving coil type,
i

AYSON Special Pedestas Model for Cossor M.M,,
\h\ll,ud Master Three, ete., space for ba!.terl(s
special price. 52/-; erate 4/- oxtra, rot.
AYSON Cabmcts are all Mand Freneh Polished
satislaction is guaranteed: send for lllnstrnled
li+t now; save 50% by buying Jirect from the actual
i manufacturers.
l AYSON Cubinets, Dayson Works, Grant !21..
' Croydo, (5487

COILS, TRANSFORMERS, ETC.

S‘.(J Multi Valve Portible, enil, 21/6; Europa port-

L able coils, 21/- p1|r—RMlmgmph

G chwnnl Cois  37/6 pair; Europa III coils,

) 22/6 pair,.—Radingraph,

LI IZ Wire, 9/40, 1/6 per .dcn yards; 27/42, 2/6

er doz. yards. —Rudiograph.

I{JJ)JJ ERNS Deep Ribbed Tube, 6d. per inch; Becol
per ineh: slotted for \\mdmg 1/6 excra—-

Ladiograph, Stalicn Rd. Cerner, New Inns, Birming-

ham 15237

bOO-OI[M 1)(‘Cu“[ﬂln" Resislances for " Wircless
World = Ciére hand made and tested in
oot own worksbops; /- (d(‘]l posy free.—Groves Rros,,
S Mary's Place, Shrnﬁbur;‘ (539

sl\‘lM()NI)b BROS.~RBerclif coils.

I\{[‘IJ ARD 8.G.P. Muster Three Berclif Dual Range
A Coils, npecmllv designed, complete; 30/- pair.
([LO-MA(: Four Coils, complete; 637- set.

MULTH'I.E Valve Portable ILF. Transformer; 28/-.
FLAT Dwcllers,—A.C. T'hree dcuble aerial coil; 17/-.
sCIIOOIb Demonstration Rceciver, set of 4 coils;
s(\nblu.\'l s Grid Regional Coils, as specified; 43/-

pmr
LL " Wireless World * Cuils Sapplied, mostly from
£ stock, cvery coil pguaraniced by the original
specmlnv and leaders: Everyman Four coils, 33/-
Eurepa Three, 33[ New ]"m[nu set of 3, 21/-;
deast. ceoil, 8/6; Titan unit, 15/-; 600 ohm resist-
hhers, 27,
j;l'RCIH- Standard Coil: for Ncw All-Wave Four,
Stamdord  Lour, A.O. Three, Regional, )verymnan
T'our, ete.: 77/9 set ol 4, with bases,
R(‘Lllv Catalogue and Latest Ceil List Post Free;
> trade supplied all quantities.
‘\q\nm\ns BHOS., Shireland Rd., Smethwick.
(4

842

14‘1 ltlt\\'l’[ A.l"5, 1776: )u‘rnnn meter, 0-7.5v,,
Ov., O-15 ma,, cont 50/-, take 35/-; bhoth

new, -vn.u'ulv,cul Loewe pick-np, hﬂx-lly used, 8/6,

\haup. Knderby, near Leicester. (5493

q. PUILSIORD, ('amrormen multiple valve
) puu.nhlo 1/6; Karepa poriable

E mers, . QG Regional coils, 37/6
i ; Scleetive 'I'wo” cuil, 15/-; flat. dwellers' A.C.3
coil, 16/6: KilaMag Four coils, 60/- set; modulated
wavemeter coils, 1LY, osciltator, 10/6; odulator
cuils, 10/6.--135, ilhckley Hill, Bummgham {5513

DYNAMOS, ETC.

EW B.T.1L. Generater, 1,000v., 100 ma., and 14v.,
5a., £4/10; 25/- I.I. Andio transformers, 14'-
; eliminator transformers and chokes; Atamp fur
--83, Kingsion Rd., Wiwmbledon, 8.W.19. {5501

GRAMOPHONE PICK-.UPS, ETC.

E‘-—I W0 GRC Taiversal Voliage Gramophone Motors,
witlh 12in, turntable, 50;- cach; R.L picknp, 35/.;
@2 | L. auwtomatie arna, 20/-; Woaodrofie pick-up, 40/-;
Iyvanic pick-up, 20/-, pick-ups a3 new, only used few
|lumrs, accept £9/10 for lot.- BM/'NGR, Loud(;:gtm'4

i

LOUD -SPEAKERS.

| OIL Drive Speakers, Coodmans; call any date
between 12,30 p.m. and 130 p.m. during Lhe
‘ié (iity luncheen hour. and hear any of our prndu(\(s

b demonstrited.—Goodmans, 27, Farringdon 8t,, E. [((‘)gs
1

B3 Advertisements for ** The Wireless World ** are only accepled from firms we believe to be thoroughly reliable.
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Loud-speakers.—Contd.
EPOCH, the greatest scientific achievement of the
5 :

ear.
EPOCH..—Marvellous new model moving coil speaker.
POCH.—Requires no accumulator! No mains! No

c%xﬁplicauons !
EPO ~—Does not require umpteen valves; a crystal
and one valve or a portable will work jt.
EPOCH.—The cnly straight line speaker.
EPOCII.—Straight line
P

reproduction from 50 to

8,000 cycles.

OC{;I.]T'NO resonance! No background! Clear as

a bell!

P?CH_.—S'ha\'p, crisp attack. No drumming! No
tissing !

POCH.—A good soprano does not sound like a
coLtralte, nor as if she had a cold.
POCH.—A flute sounds like a flute but a violin
-4 doesn’t.
POCH.—A piano does not come through like a
broken down banjo, nor like a harpsichord or
barrel organ.
POCH.—The only range of speakers that reproduces
speach as well as music with absolute accuracy.
POCH.—The speakers that have eliminated the
defects cf ordinary moving coil speakers.
POCH.—Greatest variety on the market to suit all
requirements and pockets.
EPOCH.—ZO models; price from 50/-.

POCH.—1It results count, read the following testi-
monials : From the Northampton Radio Society,
June 25th, 1929 (after testing the new model no mains
no accumulator type moving coil speaker): The
quality of reproduction is what is expected for the
high standard reached by the previous speakers of
your manufactu.e, which we have had the privilege
of testing. ‘The sensitivity of the speaker was the
outstanding feature, especially when it is realised that
ibis is attained without the wuse of e dangerously
small gap. It was quite unnecessary to bear in mind_
the fect that this was a permanent magnet model’
the output was, in fact, greater than that given by
s standard speaker working with an energising current
of 6v. 0.75a. All members who heard the speaker ex-
pressed themselves as astounded by its efficiency, and
we bope that you will accept our congratulations on
being the manufacturers of the first practicable per-
manent magnet moving coil speaker.

EPOCH:—II results count, read the following testi-

monial : From the Royal Naval College, Greenwich,
June 26th, 1929 : May I take this opportunity of ex-
pressing my admiration of your loud-speaker? I re-
cently installed 8 of your type 66G (fed off A.C. mains)
for relaying a band in a dance attended by 800 people.

The on%put stage consumed 320 milliamps at 400
volts. niversal appreciation was expressed by every-
body. It was unanimously decided that the arrange-

ment was far and away supetior to. . , . The realism
was 30 great that it was impossible in any part of
the room (exrept just under each speaker) to discern
that the music was coming from any loud-speaker at
all.  xou had to get right up to each speaker to see
i it was working and yet the whole hall was filled
with music—entirely frce from distortion—of ample
volume. This is the effect which I set out to obtain.
3’ kno'}‘v no other speaker with which I conld have
one it.

EPOCH.—Testimonials by every post.
E POCH. )

POCH.—One of the greatest authorities in this

country, after a comparative test with many other

well known makes, has pronounced Epoeh as infinitely
superior to the best of thie others.

E POCH.

EP(_)CH.—One of thn best known experts, whose name
is a household word, after most exhaustive com.
varative tects, has just bought one for bis private use.

E POCH.

EPOCH is Made for Quality; the low price being
ﬁtonly possible by quantity production and small
profits,

EPO(_)H.—Dealers often push substitutes becaumse of
bigger profits; insist upon getting Epoch.
EPOCI—I.

POCH.—1f your dealer will not take your order,

the manufacturers will supply you direct.

POCH Speakers are Fully Guaranteed,
EPOCH.
EPOCH.—7 days” approval with pleasure.
EPOCH.

POCH.—Bend for booklet.

PPOCH.—8end for booklet.

N PCGCH.

EPOCH.—British throughout.

E POCH.

EI’O(‘H, RADIO MANUFACTURING Co., Ltd., are
the manufacturers. City Office and Service Sta-
tion, 25, Laurence Pouniney Lane, E.C.4 (off Cannon

Rt.). ‘Phone: Mansion Housc 4683, [5517

Mention of ' The Wireless World," when wriling to adverlisers, wili ensure proinpt attemiron

Loud-speakers.—Contd.

F Yon are in London Call and See Goodmans'
Coil Drive and Reed Units before purchasing else-
where.—Goodmans, 27, Farringdon 8t., E.C.4. (0090

VIBRO-SKIN Bpecial Leather for Fixing the Dia-

phragm of the Moving Coil Lou_d-spea:ker; price
3/- per piece 1lin. square, 1/6 per piece 9in. square,
post free, cash with order; special terms to the trade.
—The Alder Leather Co., 3, Southwark St., S.E.1.
Tel.: Hop 4448. [0224

INEST Suspension Leather, for fixing coues to
moving coll or reed units, as supplied Lo principal
makers; 2/- sq. ft., 1/6 10in. square; segments up to
12in, cone 9d. for 4; all post Irce, cash with order.—
Dilley, 8, Ashby Rd., Essex Rd., N.1. Clissold OEB(Sé
- 4392

EXPONENTIAL Horns, Racon spiral type, A.S.100,
air column 84in., bell 14in. diameter, price 36/-;
0.B.320, air column 78in., bell 20in.x 10in. price 31/-;
balanced armature, ribbed diaphragm, ioud-spee_xker
anit, designed for exponential horns, 21/- carriage
paill. —Paton, Boyd St., Prestwick, Agyrshire, 15268

AVE  You_ Heard the Sunbeam Moving Coil
Speaker 7—Mr. Appleby Matthews, late conductor
of the Birmingham City Orchestra, writes '* The in-
strument which you supplied is giving most excellent
results, and it will give me great pleasure to recom-
mend it to anyone.”
SUNBEA\I Benior Moving Coil Speaker, pot wound
for any voltage, £6/10; junior model, any voltage,
£4/10.
ALL Sunbeam ﬁpeakers are Fitted with an Oatput
Transformer, and can be used with any set which
has a good super power valve in the last stage.
OUTPUT Transformers, 20-1 and 1-1, as fitted to
the Bunbeam speakers; 12/6 each; eny ratio
wound to order.
OUTPUT Chokes, 20 henries 50 milliamps; 10/6
each; trade supplied. —Macnamara's, 116, Snring
Hill. Birmingham. Tel.: Edgbaston 686. 15277

E roclt
EPOCH
EPOCH.
POCIIS hy Deferred Payments.

E POCIL

POCH.—Any responsio e householder can ohtain
any, type Epoch moving coil. speaker by easy
terms; no references, no interest.—Particulars from
Mr. Laserson, 110, Cannon Bt., E.C.4. [5518

DYNAMIC Speakers (Moving Coil) by Peter Grass-
man; low voltage field excitation model, £4/17/6,
carriage 2/6; pot works from 4-10 volts and draws
0.1 ampere pcr volt applied; easily beats any other
moving coil speaker on this market, fully licensed,
good stocks: demonstrated daily at our new salon;
200-250 volt D.C. model, same price; A.C. model,
any specified voltage from 100 volts to 250 volts
(voltage and periodicity to be stated when ordering),
only £9/10; why pay from £11 to £16/16 as required
by our competitors? Immediate deliveries; we posi-
tively guarantee the A.C. models entirely free irom
objectionable hum, which positively is associated with
every other A.C. operated moving. coil speaker; en-
uiries answered as promptly as possible pending pro-
Huntion of special pamphlets. Sec also under Batteries
and Chargers, Eliminators, ete.—Claude Lyons, Ltd.,
Radio ITouse, 76, Oldhall 8t., Liverpool. (5169

HY is the Webson B.S.7 Moving Coil Loud-speaker
used as a standard in the principal laboratories
of the wireless trade?
HY is the Webson B.8.7 Moving Coil Loud-speaker
uscd by manufacturers of high grade radio-gramo-
phone sets?
ECAUSE the Webson B.8.7. is designed and made
for the use of musical critics to whom only the
finest possible reproduction is good enongh.
HAVE you heard a Webson Moving Coil Speaker?
II not, to do so will be a revelation.
END for Particulars to Star Engineering. Didsbury,
Manchester, 'Phone: Didsbury 1785, or, if in
London, ask. Alexander Black, the Wireless Doclor,
2a, Woodville Grove, London, N.16, to give you a
demonstration. [5385

LION New Power Clareis; ofiers wanted (list £8);
list for comporents.-~F. Caddick, 15, Stanley Park
Rd., Wallington. [5504

ZAM{’A Moving Coil Unit, 200-250v. D.C., unused;
£4/15, or nearest offer.—A. Lindsay, 105, Byres
Rd., Partick, Glasgow. [5503

AGNAVOX M C. Spraker, 6 volt ficld, perfect,
buying mains model, £5; also Celestion €12
speaker (ebony), £4/10.—Angel, 28, Fossgate, [Ys%rk.
86

MAGNAVUX Tyne R4 6 volts, new, unpacked,
£6/15, cost £8, carriage paid.—Rawnslcy, South
View, Guiseley, Leeds. (5485

BROWN Sphinx  Speaker.—Will gentleman who re-
plied from Glasgcw in arswer to above, offering

to exchange binoculars, please send particnlars again,
letter mislaid.—Sidcbotham, The Bungalow, Lower
Wood End, Wednesficld, Wolverhampton. [5481
OUR Old Loud-speaker Taken in Part Payment
for the Latest I'ype; see onr advert. under colunmn
Receivers for Sale.—Scientific Development Co., 51,
I'ishergate, Preston. [02.:/

Lond-speakers.—Contd.
BABER'S SELEURST RADIO,

A
K
E
R

SELHURST RADIO Moving Coil Speakers age of
Proved cfficiency and recognised as the | best
obtainable. Sold direet from address below, or {rom
dealers in 10 countries, 14 days' approval.

RRCTCE®R

HE_* Wireless World" Reader Prefers a Baker's
Electro Magnet, becauge the highly efficient fnit
used is correctly designed, and by the use of special
steel a high degree of magnetisation is obtained reifult-
ing in louder signals without the necessity of| an
eluborate amplifier requiring high voltages,

R
A
D
1

OUR Moving Coil Speakers are of the Highest Grade,
aud appreciated everywhere. Radio enthusigsts
from all parts bave sent their unsolicited and written

testimony of the high efficiency and magnificent per-
fromance achieved.
OVING Coil Speakers, manufactured by Baker's

Selhwrst Radio, are of proved efficiency.

ON Receipt of a Postcard, our new 36 Page hooklet
will be sent at once.

OLUME, with natural reproduction of both spepch
and nusic, obtained from Baker's speakers.

IN all Cases we are Happy to Advise You on any
point concerning loud speéaker reproduction,

NEW ceutreing Devices are Available which overcame
all difficuities of centreing.

GIVES Pleasure to all Music Lovers, Baker's moving
coil speakers are being used for '’ Talkies.” |in
leading restaurants and holels, by manulacturers of
radio-gramoaphone receivers, and for all purposes where
volume and clarity of reproduction is esrential.
ALL at our Works at Croydon and Examine pii
Models; you will be convinced of their superioripy.
OUR Moving Coil Speakers, with floating diaphra,
were the [irst made in this country.

IDEAL for use with the Megavox Threc or the Mul.
lard 8.G. P Master Three, with pentode coil.
LOW to High Notes are Reproduced with a tohe

quality of an entircly new order, and with a range
covcring the entire musical scale. Directly you henr
a Baker's Moving Coil Speaker you are impressed by
the brilliance of reproduction and the natural tone.

LISTEN in with a Buaker's Moving Coil Speaker.

ORIGINAL Pioneers of Moving Coil Loud-speake:
Baker's Selbhurst Radio.

USED by True Lovers of Music the World Over.

IFFERENT Instruments and Voices have delical

tone differences which may be called qualit;
colour, or timbre, and are caused b barmonics
bigher pitches which are added to the fundament
notes; Baker's moving coil speakers are designed to o
produce these differeut shades of tone, that iz wH
they are preferred to all other makes.

SELECO Moving Coils arc recognised as the bef
obtainable.
PERMANENT Magnet Speakers, made by Baker’},
retain their magnetism,
VERY Model can be Supplied as a Complete
Speuker, ready to connect to receiver if desired
AI.L Baker's Moving Coil Speakers are manufacturey
througbout at Croydon, and are British.
KEY to Realistic Reproduction, Baker's moving cofl
speakers.
VERY * Wireless World ' reader should procure §
copy of our new Booklet.

READ Our Free 36 Page Booklet To-day.

SEND to Baker's Selhurst Radio, 89, Selhurst Rd.
South XNorwood, S.E.25 (Tel.: Croydon 1618), of
call at our Works (always open), 42, Cherry Orchar
Rd., East Croydon (15 minutes non stop from Victori
or London Bridge. (023

w O
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Loud speakers.—Contd.
NEW 66K Blue Spot, 176, Triotron, 12/6.—18, St.
Georae's Buildings, Elephant and Caslle. {5480
BSOLU'I‘ELY Unsolicited Appreciations Testily to
the Definile Superiority of Goodman's I'roducts!!

F the P.G.3 Double Acting 4-pole Ralunced Reed |

7 Unit_{25/- Lype), W.B., Olt Prafiord, Manchester,
writes :  You certainly werit  congratulations  on
placing the P.G.3 on the market. At the fast Man.
chester Exhibition it came under the uolice of my
{riends and self, and there was nothing at that Ex-

hibition which excelled the 1’.G.3.
S., Lewisham, wriles: Upon lest this is a very
ine unil, Althouzh 1 have tried several, for
pavity of tone and Jaithful reproduction over the

whole musical range, it is better than them all, 1
congratulate you upon the production of a unit whiel
marks a definite advance in the efliviency of the cone
gbeaker unit,

5 C., Doncaster, wites: They are without equal.
1OODMAN'S Cone Chassis  Assemblies, the cone
_ﬁtlcd to which are unigue. by reason of Gool

exclnsive doping processes, cun he fitted with
any cone unit in 2 minutles; new model, 12/6: en- .
thusiastic users write:—

].'.\[.P., Plumstead writes ; The cone chassis 1= work:
3 ing splendidly. It is quite capable o!f handling
tivo full vntput of 1y Everyman Foar. and its response
to fainl sixnals and purity of repraduction are far
in advance of anything in cone speakers 1 have e
viously obtained,

.W.I,.. Wendover, writes: 1t may interest you to

know that 1 am using a oodwman’s chassis, and

eieryune marvels at the reproduction.
ILI_.US'I'H.’\'I‘)".!? Lists Post Free from Goodman's, 27,
Fu b n 10066

ringdon . London. E.C

B.’l’.l[. Nice K("Il(»‘; Moving C(oil Lowd-speaker Tinit,
6-voly field, and special packug crate, guaranteed
perfeet; recently cost £8/10. sell £5.—L, Castle, Wan-
lip 1., Siston, near lvicester. (5445
OVING Coil Speaker, W.B. ladestone, assembled
by Baker's Nell t Radiu, 8-volt field, mounted

ii yed cahinet, almosy new; what offers?

in vak

Glossop, 33, Parkhead Ci cut, Sheftield, (5461 |
Bl.UI_j SPOT Adjusiable Unit; bargain, 12/6.—44,
High St., Shoeburyness, {5458

MPLTION Lion Chassis, 1,14, new, wilh guarantee,

£4; Tefag double cene mabogany speaker, cost
£8 3, largain, £3.- Neal, 146, Ihgh St., Rushiden,
Northants, 1546

EW Rice-Kellogg M.C. Speaker,
ficld  reqguired will have
ra). cost 165/-. sell 90/-;
, for use with {., cost 45
{. come. cost 60, - sell 36
London,

6-volt (il other
svenker changedl by
.T. unil, 6-volt 11
11 20/-; nuboxed
ewth, 57, Berners
; W.1. 15452
DIAR(:ONI New 6-volt M.(C. Chasrig, perfect, £4/10:

wanled. 66K or similar unit, pick-up. R.C.C. |
unit.--BA ZX5G. Londen, W.C.1. 15439 |

OVING Coi! Speaker, 6 volt 1 amp., fitted pen.
tode coil, eost £6, hanily used; 30/-.— Sayers,
32, Lavnach T, Hammer~mith, W.6. (54

[}

PICTURE RECEIVER APPARATUS.
1ICTURE Recei

4 Somponents. - Magnelic clatches,

£474;° triggers, 37/6; relays, 39/6:; cluleh and
cam  contacts, 7/. scb; spimdles, with brackels, 18/-;
100 ohm vesistances, 1/6; pint hottles starch iolide
solution, 4/9, post fr 100 sheels special paper, 9d.;
all ubove in stock; carriers complete, 27/6; eylinders,
10°.; write for lists.—F, 2. A, Hall, 91, Fore St.
Edmonton, N.18. (0275

VALVES.

VALVES.—RncLining ha!f wave valves, 4v. 53 amps,
outpnt 30 wa., do rsame work as a 15/. valve
at noder quarter {he cost.—Braidwood, 1, Tigh St.
Barnet. Try one! (5315

:NII'}'I'.VI() AC/S 20/-, ACG 10/-, AG/IR 12/-, 40/
the 3; used short time in Flatdweller's AC.3.
d- wul May 8th.—Walson, 7, Gravelly il North, |
Bi ngham. 15451
NLW, mnboxed 3 P625, 7’- each; 1 HI.610, 4/6.- |
Newih, 57, Berners St., Tondun, W.1. {5453 !

COMPONENTS ETC.. FOR SALE,

ELLING-TEE Panel Fittings are designed to give |
un expert finish {o auy home-construcied sel: |
catalogue post iree.—Helling and lee, Ltd., Queensway |
Works, Ponders End, Middlesex. [co18

LYONS New 188-paze Specialty Catalogue, * Getting
the Most Ont of Radio,” is an indispensable gnide
to really worth whilo apy 400 ilinstra.
tions, nuwmerons cireuits, ofte, 1/
post free («tmnps or . ted on first
order, 5/- or over; sen the enthusiustie ¢ w o acvorded
this pnblication in Vol. VI, No. 3, Mareh, 1928 issuc
of “Jonral of Seientific Instrmments” (produwced by '

the Tnstitnte of I'hysies in conjanction with the |
Nutiopnl  Vhysical Taboratory), 1/- post free; oltain.
able ounly from Clwnde Tyens, Ttd.,

Rudio ITentse,
76, Oldhall 8t., Liverpool, Tngland, [5170 |

60 Olins Decoupling Resistances: see advert, '
under Coils,.—Groves Brotbers ([Manuiac. |
turers). {5142
A3 Advertisements for ‘* The Wireless Horld

POPULAR TRANSFORMER.

When planning your new set ensure perfect amph-
fcation by includinga Brawnie Popular Transformer.

he core iron and the windings, which are the very
finestobtainable,areassembledinthefamous Brownie
Factory: while all the delicate parts are protected
by on attractive moulded casing which seals the
whole transformer against any atmospheric inter-
ference. Send P.C. 1o Dept. 50 at address below for
free booklet ** Wireless without Worry.”

Nelson Street Works, Mornington
Crescent LONDON N.W1

BROWNIE WIRELESS €O. (G.B) LTD., o

Components, Etc., for Sale.—Contd.

'S,

B
Y

N.\\H-TI) Tnreparalily with Radie Part Fxchange
- whereier tne English lasguaze is spoken,

HERE ave those whose wsthet astes revolt whea
confronted by cheap proaduction. whose mentalily
allows of ne pretence, to whom rash wromises ure a
vulgavity and colourful oHcers a bhore: who requirs
£1 worth of value for every £1 expenditure, and
know full well that no liviwg being can give Lhew
more,
T() Them, in the vadio ficld, Appleby’s appeal; in
] xchange exists the most cconomical method
of purchuase.
RIEFLY, here is Appleby's service—simgyle,
straightforward, fair; a not too dull brochure,
more fally descriptive, will be sent to you immediately
upen request,
'W|~‘ Supply VPractieally all the Teading Lines of
Raslio Apparatus at current list prices, amd make
nn oeer ¢ charges except on acenmulatars and bat-
terivs and exceptionally bulky articles.
Il-‘ You Wish, we will take in part exchauvge any
bramded iver, component or loud-speaker, for
which you have nue further use, providing such s
reasonably nodern aml in workable comdition,
0 Mako Fair Offcrs, we must sce the matecial;
on reeeipl of a parcel, which mnst contain &
list of eontents and name of semler, we will sensl our
offtr, which i an order for

i= as an allowance from
new requirements totalling not tess tlan twice the
alluwanes hut it is fair.  In the unlikely event. of
no agrecment heing reached, we will relurn your
material earriaze paid.  We cannol exceule part ex
vhange orders ol less than 10/- netl cash valuce, that
is. after part exchange allowance has been deducted.
A CURSORY Analysis into points of economical
relation and peyehological effeet, of these terms
wf part exclange proves interest
OINT On Ihe 1erms have v el sineé the in-
awgural y of rwlino part ¢ e several years
agn.  Their suitability n he gangel by the fact
that we have servest thir ane more part exchange
customers, in the hall vear ending June 28th. 1829,
than in the whole of the year 1828. That 87
customers have repeated their first transaction, an

For Quality and Cheapncss

TSO DIALS

cannot be excelled.

BABY
... 216

: / STANDARD

In Black

LK.
3"..3/9
4"..4/6
!n Black or

Mottled
Mahogany

v Iso '’ Dials have
a  definite grip.
‘They do not slip.

HAW & CO., Ltd.
20,Cheapside,London,E.C.2

Sole Distributors for ‘‘Iso’’ Products,
Cone Units, Transformers, Chokes, Con-
densers, Trickle Chargers, Eliminators, etc.

sustomers have put threugl five or more tran-

] OINT Two.--We must sce the roaterinl,  Making
offers for material we have hot secn proves ju-
adequate, indefinite and misleading. 1t helps no
one and prozresses nowhere. Upon reflcetion, Lhis is
obvions, as the value of 3 article ureatly depends
on ils condition aml production age.  The Jikelihoodd
of recciving an iuadequate offer for waterial sent to
us can he delermined by the fact that our rejected
offers arc. and always have heen, below 17,
OIN'T Three.—Twive the allowance. This stipula-
tion ensures you u fair offer always. The more
we offer yon, the more you ultimalely spend with us.
“herefore, in onr own  interest < much as yours,
we ofler \.lic llIH.\'illllllll Illﬂi'ke". ne.
'W)-‘. do uot requirs you {o purchase to tho value
of (wice the allowanee immediately, 1f you re-
quive a lesser value half the cosl is payable in cash
and the balance of credit dne will awail nse at your
convenienee.  Virtually, the system is a_radio bank,
Vaterial may be deposited against a eredit note. and
5 aile for several months. Lor those whose
alf ake iemt periodically  abrowd  thiy
tivatarly usefal.
P()INT Four.—Appleby's part exchange service is
n premises separate fo hé purpose,
itish labonr of provesd intesrity, British
el British  behaviour. It is the original
Py ‘hanze service—amd a known guantity.
APPL TBYCN, specialists in distribution hy mail and
4 the originators of radio part exchange. Number
Fuorty-four in Chapel St, Marylebone, London, N.W.1

is par-

(~lation oppesite, Fdgware RA.. Metrupolitan Rail-
way). ‘Fel.: Paddinglon 8828 (3 lines). rosie
]’,‘[()T Wire Ammeters, 0-1 amp. 4/.; 0-05 amp.,
B 3 Zaange instruments in oak case, Sin, scale,
0.5 n mps nnd 0.12-240 volts, 200 ohms per volt,
45/ rauent yepaivs and  alterations  of - evigy

457

weseription; any ilem 7 days’ :upp):(-\'ul against cash.
—The Victa Flectrical Cn., 47, 1ligh 8t.,, Bultersea,
5.W. 11, Estandished 1910. (5180

NTIAT, Dividers, 10,000, 15,000, 20,000, 25,000,

OTV
5 30,000 ohms, 5 variable tappings; 2/- ench

—Delow,
POTJ'}NTIAL Dividers,
| 15,000 ohms, 7 tappings;
I (VONDEXNSERS, 2 mfd, 2/6; 4
: tewl; tested 500 vnit<.—Rdlow.
H ATIOKES (1.1}, — Ul coils, excellent for smaoth.
ing, np to 20 millionps, 2[-; special heavy duty
| «hokes for 100 and 200 imilliampe at 8/6 amd 18¢. 10
spectively; any article on approvul agoinst cash.—Hug-
gins, (5430

heavy duty, wire wonnd,
6/6.—1iclow.

wifd.,, 4/6; guaran-

Radio Kngiveer, Clucton-on-Sea. 5

" are only accepted [rom firms ie belteve to be thoroughly reliable.
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Components, Etc., for Sale.—Contd,

ETERS. Meters,—Miltiamp., and ampmeters, re-

calibrated and shuuts provided, voltueters fitted
with iesistances for higher ranges, renmd weters frr
estimates. —Chester Bros., 244, Dalston Luue, London,
1.8 (5240
4-\".\1,\’E Rees NMace Portable Set, new with valves

and  4-cell baltery complete, cost £28, bargain
£12; 4.volve Toster Burney cabinet set, ILF. det.,

2 L., g.coll haltery complete, very efficient, hargam
£5; Awplion (Dragon) loud-speaker, cost 50,-, offercd
al £1; Panllion (as new) cabinet cone speaker, £2;
new short wave Government Mark ITI* tuner, cost
£50, offcred at £4; Seremaca harn lype speaker, per-
tect, 10/-; 2 new R.1.ITF, variable transformers, 15/
each; 2 pairs (ype A Brown earphones, offerce! af. 25/-
eaho- Apply 490, Hligh Rd., Levton, E.10. (5366

HAVING Replenished onr Stocks of Comgponents
we are now in a position to offer once move
25, parcels of British _made Wireless Components at
the Ridiculously Low Priec of 6.6, post frec,

T X-GOVERNAMENT 6-volt lower Valves,

A4 made; 3 se pust [ree, for 5/6

EX-(:()VI-}HN.\II-Z T Heterodyne Wavemeters, eabi-
netls,  slightly  damaged, but electrically 0.K.,

with tening cards; clearanee price, 8/6.
. B. HUMPHREYS anl Co., 23, College Hill,
L Cannon St., Lomdon, E.C.4. 5391

I IGI'TNING Arvesiers are Uscless, unless they pro-
4 vide for a straight aerial to earth discharge:
make sure your propetty is fally pretected, pureluse n
direct Jine auwtomalic arvester, water and weather
proof, ncat and easily fitted; price 2/6 post free.——)l,
Burten<haw, 13, Hillsborongh 'ferrace, lIiiracomne.
5405

ARGAIN Tarcels of Components, every packagc
gnaranteed, splendid value; 3,6 and 5-..—44,
High 1., Shochuryness, 15459

ARCELS of Shop Soiled, surplus and second-hand

components, valves, headphones, coils, wire, trans-
fermers, drilled pancls, condensers, efe., etr.; each
parcel coutains many powils worth of malenals; 4o,
purcel for 6/6, post froe; maney refunded if not well
satisfied : =Brown's 113Q loudsspeaker (new), list £33,
oar price 30/+; Brown's dise low) speaker (new), list
£5/5, our price £2/5; ebonite pauels hali prive, state
size reguired; Morse recorder, in beautiful working
ovder, £3/10.— Wireless Stores, 147, Lordship Lane,
Wood Green, Londan, N.22. 5441

GRANIC 0.0003 and 0.0005 Bri

suilable transmilting, 6/6 eaeh: 160-metre trar...
wmitter, complete or cemponenls, 42.metre transnitter,
alwo bare wire coils, all sizes, Everyman Four com-
ponents, Phonovox pick-yp with adaptor volume con-
trol. 15/.; Mavconi Tdeal 6.1 transformer, 9/-; Mullani
0/30A, new, 15/-; elc.; write list.—Woodcork, 8.
George St., Bridlington, Yorks, 15846

E\’EHY.\IAN Coils, 12/6 pair; Ormond condensers,
with veruier, 6 -; Formo 0.0005 twin gang, 10/-
cowplete; 2 Peto L. transforiners, 6/. cach; 20,000
and 50,000 resistances, with holders, 3/6 each: 4-pole
Ttility switch, 3/6; cabinet 14x10, 8/.: Portaphone
LS, slightly damaged, 5/.; wanted, AC.S valve,—37,
Mayfield Av., West Ealing. W.13. {5447

MATEURS'  Sarpins.— Marconi  Universal ontpnl
~ transformer, 14°'6; PM22, 15/.. used short test;
P12, 10/6; pair Simplicon 0.0005 log drum drive
condensers, 16/6; Igranic Ile Luxe pick-up, ununsed,
18/6.—G. 8. M., 104, Laburnwm St., London, ES%4

L 8

OPPER Screening Boxes for Kilo-Mag Four, 27/6
cach, cash with order; also copper screening
boxes of all sizes made to order, nrires on application,
—TRigby and Wuoolfenden, Shcet Metal Workers, Roch-
dale, 15455

EW P625A, 12/-: PM16. 18/-; PM5X, 7,6; Mar-
coni mains transformer, 27/6; Ferranti charger,

s Vane Condensers,

40/-: &v, starter accumulator, 30/-; Slﬂl'lil\gp Baby
L. 25/-; other components.—Scolt, 10, Fast Pavade,
Nklcy. 15467

ARCONI Ideal 3:1 Transformer, 17/6; Ferrauti
push-pull OP3C, 17/6: 2 P625A valves, 10/-
each; 1 DEIL610, 5/-: 2 P\I3's, 5,. each: Igranic
pick-np, with  adaptor and volume eontrol, 15/..--
}‘icrm. 3. Whitelriars Buildings, Harrow.Weald, (5469

I“IXI:I) Cowdensers, first. class make: 0.0001 to
0.0003, 9d. each, 0.001 to 0.0025. 10'ad. cach;
0.003 {o 0.005, 1/- cach; post frec.—A, K. Ball and
Co., Ltd.. 10, Weodhouse Parade, N. Finchley, 1\'[.51427.2

ARCONI H.T. Eliminator, type A.C.3, 50/-; Guod.
mans PG3 unil, with chassis cone assembiy,
35°-; all az new and guaranteed perfect.—-Stilwell. 53,
Sapperton Rd., CGlouvcesier, (5474
YOUR 0ld Components Taken in Part Payment
for TLatest Type: see our advert. in column
Receivers for Sale.—Scientific Development Co., 51.
Fishergate, Preston, [

QERTIANTI A.F.5 Translormer, £1; Burndept. pick-
up. 10/-: Frost volume econtrul potentiometer,
3/.. all brand new and unused.—Peach, 87, Alpha Rd.,
Cambridge. 5479

FOR Sale. Ferrant! A.F.3, M.L. transformer, Palar 2.
coil holder, Philips battery charger (2-12 volts).
two pairs of 6-pin coils, Ieinartz and split serondary,
plug-in coils, number of copies " Madern Wireless,"
“ Wirveless Constructor.” * Popular Wircless.” ™ Ama.
teur Mechanie,” 4 vols.- Monilace, 118, Milward Rd.,
Mastings. 15494

Mention of * The Wireless

|
British
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A MONEY SAVER
THE ELECTRADIX NEW SALE LT

contains some wonderful Bargains in
Gramo-Motors and Panatrope Am>li-
fiers, Scratch Filters, Mains Trans-
formers, Motor Generators, 500 mfd.
Condensers. New Headphones, light-
weight, 3/6, Accumulators 6/-, House
Telephone Sets.  Galves, Bridges,
Telegraph Sets, Microphones, Testing
Sets, Cheap Meters, Chokes. Moving
Coil Loud Speakers, 35/-. Wave Tra»s,
15/-. 3 v. Receivers, 27/6. 0dd Port-
ables, Cabinet Speakers. W.D. and
Liquidator’s stock all at under cost.

Send addressed envelope and ue
mail you an illustrated list.

ELECTRADIX RADIQS

218, Upper Thames Street, E.C 4.
CITY 0191,

THE LEADING MANUFACTURERS
OF MOVING COIL LOUDSPEAKERS

Offiers: 89 SELHURST ROAD. S, NORWOOD, S.E.25,
Works: (Always Open) 42, Cherry Orchard Road, E. Croydoa.

=
Moving Coil Results

LISTENER THREE DOUBLE
LINEN DIAPHRAGM

* Amateur Wireless ”

24" Cabinets for samec. Bluespot, Triotron
W.B. Units. Factors and Trade cnquiries only
Manufacturers, PERSEUS RADIO MF3. CO.
W.W. BURTON-ON-TRENT

—

IF YOU CAN ONLY JUST HEAR THOSE
*OTHER STATIONS,” TRY

WINGROVE & ROGERS LTOD,,
188.189, STRAND, LONDON, W.C.2.

V REPAIRS

Any make of L.F. Transformer, Loudspeaker
or headphones repaired and dispatched within
48 HOURS—TWELVE MONTHS' GUARANTEE
with each repair. 4/= Post Free.

Terms to Trade.

TRANSFORMER REPAIR CO.,
Dept. W,
D\ 214, High street, Colliers Waod, London, S.W.19. 4ff

h

World,” when writing to advertisers, wili ensure prompt attension.

Componen's, Etc., for Sale.—Contd.

I)OR Sale. wew 220-volt 50 eyele molor, Marconi

600-volt 30 nm.a. zenerator, requires new brushes,
4 large chokes, and 2 1 mid. condensers tested to
2,000 volts, all in large deal case lor mounting, £4/10
the Jot; compart valve wavenieter, in vak cavce, con-
taining valve batteries, coi nd charts, 30-600 wmetres,
£2; set of 6 plug-in 8.W. coils, with condenser in box
amdl calibrated chart, 10/-; plug-in coils 100, 150,
200. 250, 5 - lol; 2 sets of S.\W. transmilting coils,
5.- loi; 2 H.W. ammeters, 0-1 amp. and 0-.5 amp.,
10/- the two; 0.50 m.a. moving coil panel 0-v-1, 10/-;
RR.I. 20 henry output choke, 107-; R.I. multi ratio {rans.
former, 10-; Pye choke, 110 henry, 10/-; Climax teavy
Jluty choke, 50 henry, 10 vidves, all new, 2 D,
1 D.IL5B, 5/- each; 1 12/-1 1 2-volt
S48, 12/7 3 clectrode variuble laboratory vom
in oak cage, 10,-; a quantity of gear, resistances,
rheostats, boxes, fixed and variable condensers, ctc..
10/- lot; G.P.O. type Galvo., 5/-; lgranic pick-up, new,
€1L.—" Kilwinning,” Sutton Av., Hornchurch, [5488

Gl’. COPTIONE  6-valve Stabilised Recciver, fitted
with jack for gramophone pick-up, switeh for
leng amd short waves, a: new; cost £48/15, will
aeeept £29,

WO Megavox Loud-speakers in Cabinets; £7/10

each: suitable for 6-volt and 110-volt.

(‘ﬂ'.'l-ﬁ.\"l‘l().\' Loud-speaker, model C14, £8/8.

;

S‘I-I'l‘ ol K e H.T.«, 200 volts, type W.H., 5,000
¥ milliamps, in polished mizhogany box, fitted with
Fervanti voltmeter, milliampmeter, 4 jacks for repding
unode current at 4 Jifferent H.UT. output terntinals;
Lt pair of grid bias terminals, suitable lamps and
switches for charging (he ILT.s from 100-volt mains;
bavgain  £13.

{8
I

(L)

/\LL in Good Condition, can be seen or heard.—
A W. Thorpe, I'aygate, Ringmer, near Lewes,
Snszex. 15327

FOUR Tropoforn.ers £1; Yerranti A.F.4, 9/6; Lis-
sen ILF. choke 3/-.—Watts. 1, Elton Rd. (en-
wranee Elndale), Tyn-dall’s Park, Bristol. [5516

Ox\E 0.00025 Ormes | Condenser, friction drive, list
19/., 7/6: onc 0.0003 Dubilicr Lockvane con-
denser slow motion_dial, 6/+; onc pair Ev
man 4 cuils, perfeet condition, 18/-; one 0.0005 Ster-
ling 8.L. variable condeaser and vernier. 4/6; 2.-way
eoil holiley, beliind panel mount, with dial, hst 10/6,
3,6; 2-way ceil habler. beoind panel mounting, list
7;/G, 2/6; 3-way coil holder, Mst 12/6, 3/-; 100,000
ohwm. lissen wire wonnd tance, list 1046, 2/6;
two 0.00035 variable condensers, in dust proof cases,
suitable mounting on bench for experimental, 86
pair; 3 valve lolders, on board, with rheostat with
terminal connection, 2/(6, or 10/- together.—F.V.N,

143a, Wostelifl Park Drive, Westeliff-on.Nea.  [5515
o HORT Wave  Aadapter, ecomprising Wright and
Weaire S.W. tuner 2 condensers, S.M. dials,

Orimend  potentiometer, choke, ete.., pancl and base-
hourd, 30/-, cowplete: R.a., I1.C. unit, B, 12/6; Du-
bilier H.¥. choke, 3/-.—~H. Leslie Polkey, 329, Valley
Rd., Sherwood, Notlingham. {5514

ICROPHONES, waleh type, very sensitive, new,

wule on latest principle, using sevret process
sensilised parts  [ar supericr Lo old types or out of
date  Governmient  surplus, will pick  up  whispered
words from_a distance' of scveral yards, splendid in-
struments for making detectaphone, deaf aid, loud-
speaking  telephone, announcements  throngh  loud-
speaker. amplifier far erystal or valve scts, cleetric
sound delector, experiments.—Below,

ICROPIION 28, highly sensitive, as  above de-

=cribed, 6;6; ro other microphune of equal sensi-
-tiveness known, each fitted with 3ft. flexibie connect-
ing cord, full directions for use of microphone for
many puwrposes and diagrivas of connections {ree.—
Fredk. Adelph, waker of sensitive micraphones, 27,
Fitzroy S, London, W.1. ‘Plone: Muscum 8329,

{5505
LE“’C()S 6-pin  Coils,

3.P  aerial broadcast wave,

3j-; 8.P. transformer, broadeast and long waves,
5/~ each; Lewcos\ 6-pia bases, 1/6; Colvern sercen and
hase, 2/-; Keystone neutrodync condcnser, 2/6;
Igranic megostat, 50.000 obins, 4/-; 4 I’acent rheo-
slats, 6 ohms. 1/ each: Pye rheosiat, 30 ohms, 1/6;
Gasabrell Voluvernier, 4/-; IMility vernier dial, 4/.;
Harlie combined AM. valve holders and 30 olun rheo-
stats, 1/6 Climax potential dividers, 20,000 and 2,000
cluug, 276 Varley H.F choke, 2,6; Varley L.F. trans-
foriner, old type, 2/6; Baby Sterling spcaker, 25/-;
Supercision moving voil ammeter, 3 amps, 10/6; 6
volt valves, Cossor Stentor, P.MSX, P.M.5B, BUILH.
B.4, 5/- cach: four Cosmos Amplion Red Spol, 2/6
cach.—Salt, 38, Wilton Rd., Salisbury. (5502

MISCELLANEOUS.

LEXANDER BLACK, the original wireless dactor,
2 will call (Lowdon and lome Counties) and cure
your set; sets installed, maintained, and brought up
to date; complete satislaction or no charge; gramo-
phone pick-ups, LT, climinators, and Wcebson moving

eoil speakers demonstrated by appointment; purity
repreduction  specialist, ~2a, Woodville Grove, N.16.
Sloune 5105 or Clissold 3687. (o277

T]- —Braml mnew army bivouar, 7it. 6in.x5it,

1.x 3ft. 6in. high, complete end sheets, folding
poles, pegs, ropes, ele., mule lawn waterproof, by
Waring and Gillow, London liold 3, weigli 9lb.; 17,6,

post 1/-, cost 35/-; satisfaction or cash returned.—
Barnes:, Contractors, 128, Arundel St., Portsmouth.
List on request.

ats
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Miscellaneous—Contd.

EASY Payments.—We supply, by easy payments.
components, accessories and sets, any make; 107
down, balance spread over 10 months.—Send list of
requirements to London Radio Supply Co., 11, Oat
Lane, London, E.C.2. {0097

ICOTT SESS1I0ONS and Co., Great Britain's vadio
doctors, officially approved as wireless repairers
by Radio Society of Great Britain and Wireless
League; old sets of every type repaired, rebuiit,
wodernised; send set for immediate quotation.
COTT SESSIONS and Co.—-New scts constructec
L= with your components or parts snpplied by us;
guaranteed finest workmanship; we specialise in * The
Wireless  World ?  ¢irenits, high grade radio-grimuo-
phone apparatus, ete.; let il mean something lo you
that we have satisfied customers throughout tie
British Isles! London service; experienced e¢nginecrs
sent to all parts; portable sets demonstrated.—Tel. :
Tudor 5326. Halliwick Parade, Muswell Hill, London,
N.10. [0262

ETIRS. Meters.— Milliamp. and ampmeters, re-

"L calibrated und shunts provided, voltmeters fitted

with resistances for higher ranges. send mecters for

oFs(gmalus.—Chestcr Bros.,, 244, Dalston Lane, Loixdon.
52

5.8. 90
IF Your set i3 not just as it ought to be, send for
- Allan Martin, the radio doctor; modernte charges
with satisfaction; sets rebuilt and modernised if de-
sired; Greater London only.~—82, Fiachley Purk, [N.l29
495

CL,\ROST AT, ClarOstat. ClarOstat.

Hl\ VE You Received Our New, free, 28-page ClurO
stat Booklet? Many circuits, unique informa-

tion; detailed drawings of cur B.AUT.,, A.C. and D.C.
{I.T. eliminators, ete., ete.; send s p.e  to-day to
Lyons.

OL.UME Control ClarOslat, 8/6 (all good dealers
have them); this is the logical solution of your
volume control = troubles; for pancl or baseboard
mountiug.
ABLIT Type ClarQstat; this is a
ClarOstat, mounted on statuary
nickel plated bottom, {felt covered,
phone-tip or jack connector and
cords, volume control from
good dealers.

volume econtrol
bronze base;
complete with
genergus  length
a distance; 13/6; at all

LAROSTAT, ClarOstat; for climinators use the
Btandurd  (nniversi] range), price 10/6 (stripped
model, 9/-); safe on eliminators, having outputs up

to 300 volts; on outputs 300 and up to 550 use a
power ClarQstat, 15/- (stripped model, 12/6); many
ranges; we will advise if you will ¢nguire, or send
for free 28-page bocklet {from Lyons.
U@’.LAEX ClarQOstat, 2 in 1; a cowplete voltuge
divider (adjustable) for a low powered climina-
tor, giving minule adjustment of H.T. vollages; 13/6;
al all good dealers.
RID Teuk ClarOstat, 100,000 ohms to 7 megohms;
essential for short wave receivers, 8/6; for panel
or basebourd mounting; get it at your dealer’s; if
he hasn't got it, make him wise to the ClarOstat line,
and insist upon him sending for a bulk supply of our
28-page catilogues on ClarOstats, etc.
LAROSTAT.—Other interesting types
s00n.
CLAR_OST.\’I‘ Products are Distributed Throughout
_Brmsh Territory solely by Claude Lyons, Ltd.,
Radio House, 76, Old Hall 8t., Liverpool, England
trade enquiries invited; manufacturers of eliminators;
large requircments dealt with ex stock.
CLARUS’I‘AT.—Buy them at your dealer’s; in case
of difficulty, send us your dealer’'s name and
1ddreys; it no local dealer, send us your cash, and we
will send post free at list price per return mail
suaranteed; 50,060 ClarOstats in stock in Liverpool,
dthough it's swinmertime.—Claude Lyons, Ltd.,, 78,
Jld ILall St., Liverpool. (5173

NGINEERS.—Do you realise thad at the last exami-

.4 nalion 867 of our candidates passed al the first

attempt. We alone guarantee No Pass, No Fce. Why
should you remain in the ranks? Investigate our ser-
vice. Our handbook ' Engincering Opportunities,” c¢on-
taing hrilliant articles by I’rofessor A. M. Tow. shows
ww lo pass AMILCE, AMIILMehE, AMI1EL,
AMIAE, C & G, G.P.O, Malric, clc., exams.,
and outlines courses in all branches of Civil, Mechani-
:al, Electrical, Wireless and Motor Kngineering. Seud
or frec copy to.day (state subject or examination).—
British Institute of Engineering Technology, 87, Shuke-
wpeave House, 29-31, Oxford St., London, W.1. [5465

OUR Ol!d@ Apparatus Taken {in Dart Payment
for Latest Type; see our advert. im _column
teceivers for Sale.~Scientific Development Co., 51,
‘ishergate, Preston. {0229

[‘IMBER.—J\‘lopldings. beadings, pli;wood, R.T.A. and
radio fm‘nlt‘ure; send stamp lor free catalogue
nd price list,—Woodwork, 199, fligh Rd., Lce, S.E.13.

15490

are coming

PATENT AGENTS.

ATENTS and Trade ’I}Iarpks, British and foreign,—

Gee and Co. (B. ee, Member R.5.G.B.
nd A.MIR.E), 51-52, Chancery Lane, London,
v.C.2. 'Phone: Holborn 1525. . (0001

ING'S PATENT AGENCY, Ltd., 146a, Queen Vic-
toria St., LE.C.4.—Free advice and lhandbook on
atenting inventions and registering trade marks by
:gistered agent with 43 years' experience. (0002

A7

[

{ 48 hours; 4/- past free; don't discard if bnrot eut;

REPAIRS. l

|
SCOT’I‘ SESSIONS and Co., Great Britain’s radio |
+ doctors;

read advertisement under Miscellaneous
column. 7 {026

WELVE Months' Guarantee Acepmpanies All Our |
Repairs; any make of L.¥. transformer, head-

phones, or lond-speaker repaired and despatchied within

terms to trade.—Transformer Repair Co.

(Lept. W),
214, High St.. Colliers Wood, S.W.19. {0011

I INGSTON-ON-THAMS.—Loud-speakers, phones,
transformers, repaired 4. post free.—Ninter,
156, Cawbridge Rd. 'I’hone; Kingston 4665  [4832

OVER.—Radio rcpair dept., Loudl-speaker, phone,

travsformer rvepairs, 4/-; rcceivers repaired, re-

consiructed; machine shop for experimental work.—
Gmdou Lent, Electrical Engineer, 24, Londen Rd.

(5087

EPAIRS Returned Post Free, and to ensurc satis.

faction send remiliance after approval of same.—

Leeds Witeless Repuiv Survice.

OUD-SPEAKERS, headphones, rewound to any re-
sistance and remwagnetised, 3/-; iransforiners re-
wound, 4/-; Bluv Spots, Triotrons, and 4-pole units.
4/6; work guarantced.--Leeds Wireless Repair Serviee,
5, Boston Place, Green Rd., Leeds. {4930

UARANTEED Repairs by Experts.--Loud-speakers,
headphones, cone units, pick-uy any make or
type, rewound, remagnetised and adjusted, post free,
4f-; L.J. transformers and chokes rewound from 4s.,
post  free. —~Howell, 42, Fotheringham Rd., Enfield,
Middlesex. (56500

WANTED.

‘VA.\"I‘I-}D, Gambrell (or similar muke) 4-valve re-
ceiver, plug-in mains.—Particulars and price to
X. Y., Box 2120, c/o The Wircless World. [5466

‘NIANTED.—\Vill manufacturers of small inexpensive

frame acrials with reaction tapping write with
quotalions in lots of 1,0007 —Box 2058, cjo The Wire-
less World. [5442

“IA‘;\’TED, cabinet, with or without baiters com-
partments, panel 19in.x7iin., baseboard 9in.—
Webhster, 96, Marshall Rda., Shefficld, (5478

EL CANTOQ Cone Loud-speaker, good comdliticn
essential.—~K. Wilson, Elm Cottage, Lamorbey,
Sideup. [5499

- AGENCIES.

GENTS Wanted, sparc time, wireless experience, to
demonstrate and sell the world’s best and cheapest
3.valve sct.—Mag-Radio, 112, Warstone Lune, Birming-
ham. 12667
LD-ESTABLISHED Wireless Engineers, with cen-
trally situated West-End premises, showroom,
workshop and offices, offers representation o high
class manufactnring firm, provincial or foreign, service
and storage if requred; willing finance wireless in-
vention.—Box 2130, ¢/o The Wirdlrzg World. (5509

EXCHANGE.

FORMO Two Range Tuner, 5/-: Formo Tlree cir-
cuit tuner, 5/-; «sen L.F. choke, 2/6; 6 2mid.

fixed condensers, 10/ 3 polar R.C.C. units, 7/6;
1 1.1, Bi-duplex R.C.C. unit, 10/-; 6 6-volt valves,
12/-; 3 2-pole change over switches, 6/-; all
guaranteed perfect; 50/- the lot, or exchange pocket
camera or binoculars—Clemens and Taylor, Wireless
Engineers, Pershore. [S
YOUR 0ld Apparatus Taken in Part Payment

for Latest 'I'ype; see our advert. in column
Receivers tfor Sale—Scieutific Development Co., 51,
ltishergate, 1’reston. {0230

SITUATIONS VACANT.
IRELESS  Operating Appointments  Assured;

short qualifying course, day, ¢vening; fees pay-
able after appointment for boarding students; Morse
clasges.—Manager, Wireless School, 21, Manor Gardens,
London, N.7. Archway 3694. [5368

IVIL SERVICE COMMISSION.—Torthcoming
Examination : - Male Assistant Superintendent of
Traffic (Class 11) in the London 'Felephone Service
and Male Assistant Traffic Superintendent in the Pro-
vinces, CGeneral Post Office (18-23, with extension for
«ervice in H.M Forces), Regulations and particulars,
together with the forms on which applications must
be made, wiil be sent in response to requests (prefer-
ably by postcard) addressed to the Secrelary, Civil Ser-
vice Commission, Burlinglon Gardens, London, W.1.,
I'he latest date for the receipt of application forms is
August 29th. [5449

ADIO.—Leading firm of manufacturers of complete
sets, components, cte., invite applications from
real live wire speciality salesemn to handle interest-
ing proposition, several territorics vacant; salary, ex-
penses and commission; own car advantage.-—Reply, in
confidence, with full details, age, experience, territory

covered, to Salesman, ¢;0 Bernard Smith Advertising
Service, Ltd., British Columbia House, 1-3, Regeat
$t.,, Lomdon, S.W.1. {5484

Situations Vacant.—Contd.

R]CQUIRED Immediately by a Well Known Radio
Firm, a young and eneggetic man for the technical
publicity section, must have sound scientific trainiug
aml literary ability. State full details to Box 2122,
efo The Wircless World. (5471

SITUATIONS WANTED.

NERGETIC Radio Engincer Desires Change to

- Position where Experience and Knowledge
gained could be used to better advantage, post with
large firm desired where wholehearted work would he
recognised, B.C.I)., P.M.G. certificate, AMIRE., 2
years iravelling, 5 vears manager radio retail, 2 years
receiver manufacturing.—Box 2133, ¢fo The Wireless
World. [5

DVERTISER Requitcs Sitnation as Wireless Enfil-
neer, any capacity, excellent practical and tech-
nical knowledge, holds first class P.M.G., good refer-
cnees, age 19.—Box 2129, cfo I'he Wireless World.
[ (6507
XYOUTH (19) Requires Progressive Wireless Situa- ~
tion, repairs, testing, etc., Midlands preferred,
good references.—20, St. John's Rd., Dudley, 5498

BOOKS, INSTRUCTION, ETC.

QTEP by Step Wircless, a complete eourse of {hc
L= theory of clectricity in relation to the practical
design of wireless apparatus, climinators, eircuits, cte.,
with exiracis from a designer's notebook, giving up-to-
date practical application; issued weckly, send 1/- p.o.
for first 4 weeks.—Clifford Pressland, AMIE.E., Eng.,
Dept. W.W., ILamplon on"Thames. (0195

KT 1L, Batterics are now a proved success;
write for unew illustrated booklet, giving cost
and method of building and maintaining free; men-

tion paper.—Taylor, 57, Studley Rd., Stockwclf, Lon-
don. (0077
FREE.—Invanor's Guide ‘on Patents.—T. A. A,
253 (W), Gray's lnn Rd.,, Lcrdon, W.CL.

(4127

LYONS for Sonnd Technical Inforination.
.B.C. of the Superhet, 88 pages, 17 diagrams,
circuits  or illustrations, iuvcluding half = scale
drawing of the world famous Lvening Chronicle 8.

vulve superheterodyne; ouly 8d., post frec; has been
most favourably reviewed by ' Wireless World.”
TIIE Super of Supers, complete data on a De
Luxe 200-600 inetres superherterodyne, reprinted
from ' Citizens’ Radio Call-book,” and done so at
our special request; all parts stocked for this record
breaking set; all the dope, 6d., post firee.
JCALFE Drawing of our B.A.T, D.C. Eliminalor }suc
under Chargers and Eliminators), 6d., post iree
(stamps or P.0.); drawings of A.C. model (fixed power
tap, 3 variable 0/max.}, 7d., post free; tbese blue
prints arc quite unique.
AMPROVED Universal Four Reeeiver, world iﬂmm{a
circuil, from American ' Radio Broadcast,” all
possible infermation; 6d., post free.
LYONS De Luxe Push-pull Output 2-stage Grawo-
Radio Amplifier, will cater for several moviug
coil speahers and recently pleased an audience of 700,
cost only £7/10 to build (£10/10 with 2 Ferranti
metcrs); large blue print 1/-, post free.
L.’l‘. from A.C., large blue print, all information;
1/-, post free; Lhis supply unit delivers up to
7.5 walts of humless L.T. supply.’
LI ‘the Above only from Claude Lyons, Lid.,
Radio House, 76, Old Hall St Liverpnof. Over-
seus friends kindly send appropriate extra amount for
additicnal mail costs. 5172

" RA]’)IO Amateur Callbook " is the Directory of

the World's Radio Amateurs, every amatcut
outside Canada and the U.8. should send callsign,
name and address on a postcard and they will be
included in the next edition—F, T. Carter, Flat A,
Gleneagle Mansions, Strecatham, London. 15477

AUCTION SALES.

WIRELESS.
13, UIGH 1IOLBORN, W.C.1.
HE-NRY HAW

is instructed to Sell by Auction om
THURSDAY, JULY 18th, at 1 prompt,
A MANUFACTURER'S STOCK,
consisting of

NEW AND PERFLCT PORTABLE  WIRELESS
S1IUTS. (To be singly with option.)

2,000 LOUD-SPEAKER UNITS.

1,500 NEW L F, TRANSFORMERS. '

Jeather and Rexine Covered Cases for Portables.

2,000 VALVES, ALL TESTED AND O.K.

IIORN AND CONE _TYPE LOUD-SPEAKERS.

Accumulators, IL.T. Batteries, elc.

On vicw day previous and morning of sale,

Catalogues from the Auctioneer, 129, NEWINGTON
CAUSEWAY, S.E.l.

Advertisements for ** The Wireless World "' are only accepted from firms we belicve to be thoroughly reliable.
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slance at the illustration.
with Vernier) permits of light-pre
engraved scale o help you, the
mechanisin of this dial is une

.
3
2 3.

£3- UGN RAL] w3
COMPONENTS

Thumb Controlled—a Utility
DIAL offering many advantages

Ihe smarter panel appearance of this Dial will be readils admitted after a
5 f hoe 1u addition, the protruding finger Hlate (two, if fitted

ure tuning, and thus,

Controlled Components at your Wireless Deale’s.

I~
W. 196.
with the movable I SO
“Fhe internz BAKELITE  FINGER
I'he internal PLATE onty,

st gradations can be obtsined, i
hanged from that we have marke ted successfully for
several scasons; it is quite free trom backlash. Ask to see these “Thumb

PRICES.
w. 194.
THUMB CONTROI,

Vernier Dial,
12'6
W. 195.
THUMB CONTROI.,

Plain Dial,

p

L L e LT Ly T T P T P T T T oo
D T T T T T T T TP T T T Ty

ENTIRELY DIFFERENT PRINCIPLE
to any other Valve-holder—

World Patent

INTERRUPTED icrophonictcatires. No Valve-holde
MESIil rubber or such-like makeshifts is in the same class.
SUSPENSION. ARTIC is the only ore of itskind. We guarantee perfect

No SPRINGS. No
RUBBER USED.

Thes interenpted e sospension goar

steadiness in all conditions of shock and vibration, Tt
costs {iftle tiore, but it's worth a fof wmore.

ces perfeet anti-
ploying springs,
The

TANN

Ao

N

7

O 0% o% o0 0%

BYSELLING DIRECT TO THE '3
PUBLIC we can sell at 2 3 each !

post free with P.O. remittance,
or C.0.D. charge extra.

BIRTLEY. Lo.Durham o
-

% 120 0% ¢% ¢% o

:::: 050050 630 Se 030 030 30 I XD IS IXZ XD XD o XD ::0
L]
020 y/le L] .i.
: YachtingWorld
0‘0 ‘:'
'? (1 <
‘ 0:0 On 1 }- .:.
R [otor Poating Journal &
$ 0:0 .:0
. . o 0 .
MAINS SUPPLY UNITS S % The Leading British Yachting Journal %
N - ~ o . %
7 % &  “THE YACHTING WORLD” deals with .,
7om \ oo yachts and boats of all types and tonnages, &
\ oo whether 01 the sea or inland waters. Every .3.
° - \ B aspect of vachting and motor boating is covered X3
Ty \ :;: 0 an attri.ctive and interesting manner. oo
TULSEMERE MANFG. CO., : Every Friday 6> XX
7, Dulton Strest, West Norwood. S.6.27 \\\:\\ & ILIFFE & SONti Ltd. Dor{u House );uuor St., London, E.C.4 '3
/7/:. ‘Phone  Streatham o731, n\\\\\ K ' ) Y e <
RIXIXDD DD TTE R oo elealectedds IXIXIXEXDY EXDRT IXIXTXT S
Menrtion of ** The Wireless World,” when writing to advertisers, will ensure prompt aitention. A8
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IGRANIC TAPPED <“C.C”
OUTPUT UNIT.

As a technical man you appreciate the
advantages of an output filter circuit.
It protects your loud speaker windings,
gives better quality, and often is the
remedy for L.I. howls and *motor-
boating.” The Igranic Tapped *“ C.C.”
QOutput Unit contains a choke and
condenser of the correct proportions
and is provided with tappings so that
a step-up or step-down auto trans-
former effect can be obtained. Price 21/6

IGRANIC INDI- SRANIC
GRAPH DIAL. H.¥. CHOKE.

Fiue tuning.  No Small in size, high
backlash. in ctticiency.
Price 6'~ Price 5-

Send to Dept. U. 290 for fully
descriptive leaflet. You will
find itinteresting and helpful

] TN,
/mm& \
=X

Stop paying 4’- for
2’= worth of current!

N old type H.T. Accumulator can easily

rob you of half the current you buy—
electrical leakage can sneak along its un-
broken top all the time. Even when it
is idle this wastage continues-—gradually
draining away the energy for which you
have already paid.

This wastage is definitely prcvented in
Oldham ** Air-spaced ” H.T. Accumulators.
Electrical leakage cannot pass the air-
gaps. As a result Oldham H.T. Accumu-
lators give back all the power put into
them when they are charged — there is
no waste. See an Oldham at your dealer’s.

OLDHAM 10 volt H.T.

UNIT, capacity 5,500 m'a,

complete with flex and two
wander plugs.

¢

now 679

@@M@F

OLDHAM & SON LTD., DENTON, MANCHESTER. Tel.. Denton 301.
London Office : 40, Wicklow Street, King's Cross, W.C.2.  Tel.: Terminus 4446.
Glasgow : 200, St. Vincent Street. Tel.: Central go15.

9451,

a

Advertisements for * The Wireless World ** are only accepted from firms we belisve to be thovoughly reliable.
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Because months of patient research have been
devoted to their perfect:on, Mullard Pentode
and Screened Grid valves break all records
for super—efficient performance. They have
the lowest current consumption combined
with the highest efficiency of any valves of
their type on the market.

We have never used the public as our research
department. We wouldn’t risk losing even
one of our friends to sutisfy an experiment,
certainly not after all the years we’ve been
together, upand down every European broad-
casting station.

You can take our word for it, Mullard :
Pentode and Screened Grid Valves are perfect

to the last detail, modern to the minute.
Otherwise they wouldr’t be stamped with

the Mullard P.M. moncgram.

Mullard

THE -MASTER-VALVE

Advert :—The Mullard Wireless Service Co., Ltd., Mullard House, ‘"haring Cross Road, London, W.C.2,

Arks,

Pristed 1or the Publishers, ILirre & Sons Ltp., Dorset House, Tudor Street, London, E.C .4, by The Cornwall Press Ltd., Paris Garden Stamford Steet, London, S.K.1.

Colonjal aml Foreign Agents:

Umiteb 8yATRs—The luternational Newws Co., 131, Varick Rtreel, New York. France—W. H. Smith & Son, 2.8, Rue Rivoli Hachette ot Cie, Rue Keaumur, I'arie.
Beroiry— W. H, Hmith & Bon. 7%, Muarche aux Herben, Brumels,  INDra— A, H. W} & Uy, Be v. Allahaoad and Caleutta.  Sourn AFRica—'entral News Agency. Ltd
AuxrraLa—tiordon & Gotch, Ltd., Melbourne (Victorin), Sydney (N.X.W,), Brisbane (Queeasiand), Ade aide (8,A.), Perth (W.A.), and Launceston (Tasmania),
Lasapa—The American News Co., Lul, Toronts, Wionipeg, V . M J, Ottawa, Bt. John, Halifax, H: milton ; Gordon & Gotch, Ltd., Torouto; lmperid) Newn Co.
Toranto, Montreal. Winnipeg, Vancouver, Victoris. Nkw Zraraxp—Qordon & totch, Ltd.. Weilington, Aucklaml, Christehurch aud Dunedin.
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Oles

FOR RADIO

Save money and improve your reception by using a PHILIPS
High Tension Supply Unit. Made by the manufacturers of
the famous Philips Receiving Sets and Toud-speakers.

No battery renewal problems, but a constant and powerful
current direct from the mains sufficient for any type of receiver.

Built to last!
Ask your deater for further particulars.
TYPE 3002 FOR A.C. MAINS.
6 different positive anode voltages,  Price complete £7 0 0.
TYPE 3003 FOR A.C. MIAINS.
Por H.T. and Grid Bias Supply. Similar in design to 1'ype 300z with the addition
of 3 different variable tappings, giving voltages between o and 4o Grid Bias.
Price complete £8 15 0.
TYPE 3005 FOR D.C. MAINS.
2 variable positive anode voltages,  Fitted with 1solating condensers and \df!.ty
resistances so that it can be used on all d.c. mains, Price complete £3 17

PHILIPS
Jor Radio

PHILIPS LAMPS LTD., RADIO DEPT., PHILIPS HOUSE, 145,CHARING CROSS ROAD, LONDON, W .C.2

Mention of °* The Wireless World,”" when writing to advertisers, will ensure prompt attention.

COOC

30 £z 409




BT

v

There’s Volume and Volume in radio ' . S
reception—the full undistorted wealth of U
power which Mullard P.M. Valves put into e
your speaker, that’s the Volume you want. ) ;

-

B

e . ) The secret of the. pure, mellow Tone and

s _ mighty Volume latent in every Mullard _

| r . " Valve lies in the wonderful Mullard P.M. . -
Filament. It is the heart of hearts of your o _ i
set—the be-all and end-all of magnificent T

- radio reproduction. 3

o ~ Mullard =
THE - -MASTER -VALVE

Advert, ,Tl.w Mullard Wirveless Service Co., Litd., Mullard House, Chartng Cross Road, London, W(E“: :
- 3 RS .
» * " Advertisements for ** The Wireless World ** are only accepted from firms we believe to be tharoughly reliable. -
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. —of. FACTS LIES SUPER A .
g THESE T o *IOR 7y,

(1) It fits the standard six- with plug —on Primary

pin Base. . : weoN\e W winding ,can be used with
three electrode valves
alternatively with
Screened Grid valves.

(4) Range of Primary Coils
gives wide choice re-
garding selectivity.

(2) The Aerial Coil can be
used as a Grid GCoil
followed by one or more
H.F. Stages, alternatively
as a Reinartz Aerial Coil
with Plug - on reaction
winding.

Pat. No. 2865723
Send to-day for full particulars

and diagrams,

Lgy, THE coll
COs six-piNn sUPER

Ask Your Dealer For

GLAZITE

COLOURED CON-
NECTING WIRE

). & beware of imita‘ion,
Regd. ——

LEWCOS RADIO
PRODUCTS FOR
BETTER RECEPTION

SUPER SIX-PIN COIL
THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED. CHURCH ROAD, LEYTON, LONDON, E.10

[ ? .‘l.‘l"ll‘ii‘i.‘l"li‘ll‘ll‘l"ll‘ll‘ll‘!?
f Z t A simple and easily workable source of
ﬂ" alternating current measurement or of
< HYDRA

sound measurement for electrical
\
for Q}XI’*Q\ CONDENSERS

and acoustical readings.

THE PARLOPHONE
SOUND TEST RECORDS

(HOWLING and GLIDING TONES).

Y On the value of a fixed (

condenser sometimes

the whole efficiency of
NEW IS L ST These three double sided records
PRICES then you need a Hydra iy ;

provide an casy means of ascertain-
ing cffective value of quality of radio
G BrehamE, loud speakers, ] amplifiers, micro-
e ey T i phones, acoustical sound boxes,
smoothing  circuits— amplifying horns, etc., etc.
wherever and when-
ever you need a con-
denser upon which
you can rely—

FIT HYDRA
FOR SAFETY!

The hnl'hova“”' Do not accept a silver groy
[ = I condenser  without  the

l’——”_’b HYDRA label. Others are

condenser whose cap-

lested at s00 A.C. Work y :
acity 1s unchanging.

Volts 240 A.C. 1mf 26,
2 mf 3/4, 4 mf 6/-.

Tested at 1000 V.D.C.

Work Voits 300 A.C. or

450 D.C. 1mf 3/6, 2 mf
4/9, 4mf 8/6.

0§ 5 5 4 5 ¢ 5 " § 5 € 5 e § e - § 5T § -

~

Complete in album with booklet of directions
for use, diagrams, elc. Price 42s. the Set.

FULL DESCRIPTIVE DETAILS SENT
POST FREE on application to the sole
distributors.

_Obtal'nable only direct from Experimental Dept.

Fipomie o of v THE PARLOPHONE COMPANY, LTD.,
LOUIS HOLZMAN, 85, CITY ROAD, LONDON, E.C.i.

down.
elsphons : Muxeum Wil SO 5 e e 8 65 e 6§ 5 e 66 e $5 5 e 5 ¢ et

Mention of ** The Wureless World,”” when writing to advertisers, will ensure prompt attention, A2
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OR the final stage of a low frequency amplifier operating a
large loud speaker the valve to use is a—

COSMOS AC/P1 POWER VALVE

An exceptionally high mutual conductance enables this valve to deliver twice

the output for the one-half the
Public Address Valve.

The AC/P1 is a low impedance
power amplifying valve, employ-
ing an A.C. Cathode heated by
alternating current from the
supply mains. Itis fitted with the
standard Met-Vick five-pin cap.

power input required by the ordinary

' SPECIFICATION
Filament Volts .. 40
Filament Amps.. .. .. .. .. 1°
Anode Volts (max).. .. .. .. 200
Amplification Factor .. .. 5

Mutual Conductance, M /a per volt 2°5
Anode Impedance ohms, 2,000

Price + ~ + 176

For Power with Clarity—AC/P1

Metro-Vick Supplies,
Metro-Vick House, 155 Charing Cross Rd., London, W.C.2 -

(Proprietors: A

d El

ical Ind ies Ltd.)

—

S

Advertisements for ** The Wireless World ** are only

Res? e

accepted from firns we belicve lo be thoroughty reliable.
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I

Manfactured by ths TELSEN ELECTRIC CO. LTD.

meet the modern
demand for
super efficiency
and splendid value.

AR

H
.
4

Entirely British

As standardized by all
Leading Set Manufacturers. ot <!
sz i
ovasans \” 1t el
| l
st BB ,
Head OTices: Aston Road, BIRMINGHAM. Aderaft Ltl,

———

Reduced Price !
qﬂﬁu”::Afy

N g PATENT TWIN -\‘
FLEX

which reduces self-capacity
losses to a minimum and
is the best flex for loud
speaker extensions, etc.,

is now reduced in
price from 4d. to

3"
per yard.

Ask your dealer for a 12 yd
sample coil with fixing pins.
New price - - - - 3/-

Manufaclured hy

HART BROS. ELECTRICAL MANUFACTURING co., Lts,
QUEENSWAY, PONDERS END, MIDDLESEX.

" Dea'ere, pleas: tend Ior shwnecard. end litzreture,

iy Loud Spe
“‘ e o0 ’:mth the pe‘))fezker §

EXPONENT[AL HORN

The * TRUVOX" Exponential
Horn has astounded the
experts and set a new
standard of excellence for
LOUD SPEAKERS. It is
made of non-resonant
‘material with soft core
damping, and reproduction is
free of all self-vibration, and
life-like in its rendering of
the original without loss of

* SIXTY-SIX ” LOUD SPEAKER. tone or volume. Demonstra-

A handgome cabinet loud fpeaker tion is proof!
incorporating the “ Truvex “ Ex.
poncential Horn with GG" air colunn,
Ditvensions :  14.3/16"X 131" x 104"
PRICES ; Oak £4.4.0: 'M.h"“. Write for Illustrated Booklet

i5.0, 0; Walout £5. (W.W.4), Post Free on Reguest,

TRU
LOUubD SPEAKERS

UNIVERSAT GRAMOPIIONE & RADIO CO., LTD,,
RYLAND ROAD, KLENTISH TOWN, N.W.5.

Telephone : Hampstead 0226-9. Telegrams: “ Unigramrad, Kentish, London.”-

West End Showrooms: 149-151, Regent Street, Wi,

Mention of ** The Wireless {Vosrld,”” when writing to advertlisers, will ensure prompt attention. A4
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LIVING MUSIK~AS IT IS
PRESERVED MUSI(~AS IT WAS

% A RADIO RECEIVER
OF CONTINENTAL $COPE

* AN ELECTRICALLY
REPRODUCING GRAMODPHONE

* COMBINED, PERFECTED
AND SELF~CONTAINED

IN THE

BURNDEPT
ETHOGRAM

Gramophone, radio receiver, aerial,
loud-speaker, all within the one digni-
fied cabinet. Screened Grid Valve
and Power Valves giving superb
selectivity and excellent volume of
reproduction. One switch to control
long and medium waves : tuning dials
calibrated in wave-lengths. Burndept
Electric Soundbox. Handy storage
room for 30 records. Instant switch-
over from gramophone to radio,
Volume control for both radio and
gramophone. '

N.B.—The new wave-iengths
will not necessitate alterations 2 4 .
to current Burndept receivers. Complete with batteries and accumu-

lators. In Oak 40 guineas, in Mahogany
42 guineas, or on Hire Purchase Terms,

Burndept

Hear the Ethogram at Keith Prowse, Harrods or

-Mudi d di ! i n ts of th

(I\:/Lt:mlteﬁy.an the leading dealers in all parts of L] E T H O G R A M

in th ti ile direct to th k fe .
Dai  full specifications. oot o the makers for Burndept Wireless (1928) Ltd., Blackheath, London, S.E.3.
————————————
R E T e BT A i

B1 Aduvertisenients toi " The Wreless World " are only accepted from firtas we believe to be thorvughly reliable.
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More than a Trickle Charger

The Pye Battery Charger
delivers a full 15 amp.
charging current,

For charging 2, 4 an1 & voit
accumulators and exc't ng
the fields ot movmg
coil sveakers
Pric:

50/~

Y

Designed with
ample margin
of safety, elim-
inating risk of
breakdown
(I ncorporates
Wes tinghouse
MetalRectifier)

From all good
radio dealers
or write to :
PYE RADIO,
LTD.,

Paris House
(W. W, 17,,
Oxford Circus,
London, W.1.

THE HIGH FREQUENCY CHOKE

e FIT your receiver with a Watmel

o choke and obtain greater
stablllty, range, selectivity and purity
of tone. It makes an all round
improvement to the perlormance ot
‘ your set, and has been fitted with
'outstanding success to the Cossor

Meclody Maker.
5 /

Of all good Radio Dealers
or direct from us in case of

dxfﬁcu]ty 2 o

tHave you had your copy of this blue
print and assembly chart? It tells
you both how to buld a really
modern, inexpensive three valve re-
ceiver (1929 Impenal 3} and also how
you can bring many old-fashioned
sets up to date by incorporating a
tew Watmel components,

@atlllel;

WATMEL WIRELESS CO. LTD..
Imperial Works, High St,
iddlesex.

Edgware 0323

Send us a post-
card for your

Ldgware, copwr

T. 'tphom

THE NEW 1930

& POPULAR ”
“WHITE SPOT ” CONE CHASSIS

is fitted with a fabric suspended Cone

MODEL

which  results  in improved

reproduction.- These new type diaphragms

can be obiained to fit any ** Popular * model

“WHITE SPOT'™ CHASSIS, trom any
Dealer.

PRICE 3/6 Each.

WOLVERHAMPTON DIECASTING CO.,
Great Hampton Street, WOLVERHAMPTON.

greatly

l

WIRELESS MAINS APPARATUS

The man wko takes wireless seriously will be glad
to get in touch with a manufacturer of wireless
mains apparatus whko rcqards 1t as a point of honour
to turn out at reasonable prices components fit for

laboratory use. Partridge & Mee Ltd. make all
kinds of

TRANSFORMERS AND CHOXES,

climmators and  high and low tension units
Character'stic of all their products is sturdy con-
struction, the highest quality materials, best workman-
ship, and the most up-to- ddte design. PAR\/IFKO
components are used in the latest ** Talkie”
amplifiers and by most Reproduction Rad'o Gramo- -
phone Companies.

WE MAKE TO SPECIFICATION

Apart from carrying a very extensive stock of com-
ponents, Partridge & Mee Ltd make all kinds
of wireless mains apparatus, transformers, chokes, 1
etc. to specification,

Write for full pariiculars of Parmeko products.
We specialise in o'l types of Maius components. 1

PARTRIDGE & MEE LTD.

26, DOVER STRELT, 74, NLW OXFORD STREET
LEICESTER. LONDON, WC.1.

Mention of ** The Vireless World,” when writing to aduvertisers, will ensure prompt attention,

B2
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K.C. CONDENSER e
With knob, dialand <Jow-
motion  device,
'(\003 or 'OO()j 12"
Without knob, dial r
slow-1otion devicee,

0003 OF 8-
‘ooos - O

el

K.C. DRUM CONTROL
CONDENSERS

Prum tanctrel oand

15,6

Wity
slew-mation  deviee,
03 or "0003 o
Triple K.C., each
roudenser ‘0003 ar
0005 . - L L . .
Triple K.(%. Combina-
tiong of 0003 and
0005 - e

MIDGET CONDENSER

A small variable condenser for
panel mounting ‘00003,
‘0001 Or ‘0002 .- 5/6

{ “*Toreador Screen-Grid Four.*
i Thus set incorporates the latest
i de elo)pments in Recei.er
| design —tuli constr ciional
H details iree on request.

DUBILIER

1f unoblainahle from your
dea‘ler, write dirvect to us,
esving is name and address.

L;:%
B

Dubilier Condenser Co. (1925),
Ltd., Ducon Works, Victoria
Road, N. Acton, London, W.3.

@240V

&

The Coil Winding Snop.
Over 300 girls are em-
ployed in this shop alone,
where every wire-wound
job 1s under the super-
vision of the most skilled
and  experienced  spe-
cialists in this country,

The introduction of an L.F. Choke whose
inductance remains constant at all loads
will be a boon.
Hitherto the inductance of a choke has
been measured at no load, thus giving no
indication of the drop in value that will
result when current flows.
This drop has mutilated and limited many
a set's performance.
Our new L.F, Choke, whose inductance is
constant at all loads fror[n 0/100 m.a., will
be available to the Public soon.

Price 2 l ’ﬁ

Advertisement of Oliver Pell Control Lid., Kingsway House,

103 Kingsway, London, W.C.2. Telephone : Holborn 5303

Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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The Finishing
Touch ito your
Wireless Sel.

tow you lave finished luilding
that set and are proud ol it why
v not carry your pride a step further
‘=t rrderclose itin o “KABILOK *’ cabinet P i
Thereisa **EABILOK * cabizet to suit e ery receiver, also
cone and moving coil loud speaker cabinets in oak or
makoeany. teautijully finished in an exteusive range ol
desipns to suit your rarticular needs. "
“KAEILOX *' cabinets are specitied for the Nullard Master

Tiree and Master Five Portable.
ARECOGNITION OF EFFICIENCY

lustrated list sent *ree on request.

W. & T. LOCK, Ltd.,
St. Feter's Vorks,
BATH.
Sftowrooms : 11,

Longdon Red

—_The u K\\ ‘
“RAYTRAK” @ R
PICK-UP  $m=ag N =
CARRIER. .7 P S ﬂ)
“ Describes a true radius Irom the centre to th: E { =

circumference”’  (vide ** Wireless World™"),

mapE—am to all pick-ups. iy e

Ful! garticulars on application to the Makers :—
Robinson & Hands Electric Co., Ltd.

Barwick Sireet, Birmingham,

GOLTONE PARTS

Opcrating from A.C. Mains.  Silent in working.  Simple in
construction.  You can assemble this Battery Eliminator Kit
to give perfect results without any tools in 30 minutes
Complete Kits, including metal cabinct, and
supplicd with printed instructions. Prices from £4 J 5 - 0
OQUTPUT from 25 to 8J milliamps.
Insist on * GOLTONE >>—Refuse Substitutes.
From all First Class Dealers, or if any difficulty write direct:

LONDON DEPOT: |
Full particularsin 5 & U,.Eden Street.

large illustrated ‘ % . Hampstead Road,

Radio Cataloue war 0 s on BW.IL llose:

FREE on request (& Museum 40523,
— =

i
- N\ VERDLETUN. ] =% § MAKCHESTER [T9 —

THE MEETING PLACE
OF ALL THE
EXPERTS OF
THE WORLD

is the

GREAT GERMAN

WIRELESS
EXHIBITION
30th Aug.--5th Sept. 1929

Extended space—
eniarged conilents.

Information and printed matter {c be obtained from
the * Aussteliungs-, Messe- und Fremdenverkebrsamt
cer Stadt Berlin,”” Konigin-Elisabeth-Strasse 22,
Berlin-Charlottenburg, Germany.

-5 3

<%

MAINS SUPDLY UNITS
Jrom
£2.7.6

7

\\\\\\\ N

W

D
//7 l"/‘//jlll; ..

/7

O

N\

_

1ULSEMERE MANFG. CO.. \\\
D uton Street, West Norwood, S.E.27
/////&. 'hoite : Streatham - ;1. «\\\\\\\

ANELS anp FORMES FOR

ex{ect insulation & better appearance

PANELS : Mahoganv, Natural Brown, or Black fimsh,
47 thick, id. per s mnch. &7 thiek, (d. per s, inca,

COIL FORMERS: P’rices on application.,

“EMPIRE” VARNISHED INSULATING TUBING in ali
(IATDERCIES Distributors :
WRIGCGHT & WeAIRE LTD,,
740, High Road, Tottenham, N.17.

Ihone Nos: Toltenham 3%4T & 3813,

i Sole Micnufacturers:

—— \B""\V THE MICANITE & INSULATORS CG., 1T,
N A I'mpire VWorks, Blackhor:e 1 ane Walthatstew, .15,

Mention of *° The Wireless World,” when writing to advertisers, will ensure prompt atlention, B4
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PERTRIX

FOR POCGRTABLES

PERTRIX

TRADE

DRy BATIERIES

The ideal baittery for the portable
set—because—

T N | e It docs not deteriorate whilst idle.

- Lm{{,",“‘““ L’l‘ 3 s *lt_ is capable of discharging at rates
B0 B 1L higher than usually specified for the

same size of cells.

100 s 1&;&;‘5‘) TZRSMIS AT Y8Ry
e W S 272

; Its internal resistance FALLS during
discharge, thus de-coupling devices are

e ——

BATTERIES WITH DUSTPROOF COVERS AS ABDVE:

v DiMENSIONS. Patc- unnt?cessary' .
OUS. | Lengia. | Breadth. | Height, A1k It gives 60%-100% longer service ac-
o0 Sk n } Odin. | 34 in. =8 cording to the rate of discharge
[ 100 | " 8ir. 64 in. 3khin. | _ 13- . N .
120 10% 511, 6L in. 34 in. 15/6 It is a new, patent, no sal-ammoniac
SPECIAL STANDARD CAPACITY BATTERIES for PORTABLE SETS battery
{Loo o lid type, tapped cvery 3 volts). * The great majority of porlahle sets have hatteries too small
Vv DiscrarGe CURRENT | Dimensions. Price lor them in order to reduce the size and weizht of the set.
OLTS, 5
up to: Length. | Breadth. | Height. .
Ilgg II% R/I/Iilll“ampc‘es 8 | 2]:5 3]1§ :‘3‘- WRITE FOR FREE LIST.
iltampees | 1 3 /o
AT ae] IAQ spe: sified 1{lcvr the Eur(lalpndpor}:ub]ed PERTRIX LTD-
e Oatt 5 t
t above batterie: can he economically discharged at rates up t» 120’ Tottenham Court Road’ LOndOn, w~1~

12 milltamperes, not 0 milliamps, as s usual {or thia size of battery.

MODEL OLD PRICE NEW PRICE |
C 10 £5 10 o 5 £3 15 0
C 12 £7 s o .. L5 12 6
C 14 £13 10 0o ... L1100
C 24 £24 o o ... £20 0 0

These substantial reductions are made possible
only by reason of the grea:ly improved produc-
tion facili ies, made availuble in the new and
extensive Celestion fucrory.

Obtainable from any high-class Radso Dealer

Write for free Booklet to @

CELESTION, LTD., Dept. G, KINGSTON-ON-THAMES

B3 Adcertsenicnts for * The Wireless Tiorld " ave only accepted [rom firms we believe to be thoroughly reliable.
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INTERLOCKED
CONSTRUCTION !

Even the hardest shock cannot upset the won-
derful performance of the Cossor Screened
Grid Valve. It is built like a bridge, piece-by-
picce—all the elements are interlocked—every
joint is electricaily welded—individual move-
ment is impossible. The hardest blow cannot
disturb the perfeet aligument of the clements,
This wonderful svstern ot Interlocked Con-
struection makes Cossor the world’s strongest
and most dependable Screened Grid Valve. In
any Screened Grid Receiver,use Cossor—there
is no substitute for the Cossor system of Inter-
locked Construction.

Made in three voltages for
usz with 2, 4 or 6 volt
accumulators.

Technical Data.

Cossor 220 5.CG. (2 volts .2 amps.t
410 S.G. (4 volts, .1 umps.
and G610 5.C. :6 volts, .1 amps.)
Mux Anode VYolts 150, Impedance
200,000, Amplification Factor 200,

- 4
e Sereened Grid
el ot St THE ONLY $CREENED GRID VALVE
write for Leaflet L.10. WITH INTERLOCKED CONSTRUCTION

A C Cossor, Lsd., Highbury Crom. London, N.3 9c68 @

Mentiow of ** The Wareless IWorld,” when writing to advertisers, will ensure prompt attention. BO
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METAL CABINETS.

N the early days of amateur receiver construction the

process of building a set was comparatively simple

except when, in the absence of rcady-made com-
ponents such as we have to-day, it became necessary
for the amateur to make these parts for himself. The
actual assembling of the apparatus was casy, no screen-
ing was needed and no special precautions had to be
taken with regard to the disposition of the parts; but
as time went on, and the cfficiency of valves increased,
the need for greater care, particularly with regard to
the H.F. side, became apparent if intcraction betwcen
circuits was to be avoided. As valves still further
improved in efficiency and the stage gain obtainable
with specially designed low-loss H.F. couplings increased
by leaps and bounds thz amateur began to find that
the art of the tinsmith had to be added to his other
accomplishments before a modern receiver could be
built at home.

The designers of The Wireless World sets have been
concerned for some time past because of this difficulty in
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constructing metal screening boxes, and it is realised
that for complete screening the home construction of
an claborate metal container is rather beyond the in-
clination and, perhaps, even the ability of the majority
of those who construct experimental sets at home.

¢ The Wireless World '’ Design.

Having given very careful consideration to all the
problems involved, the The Wireless World technical
staff has procecded with the design of metal cabinets
on what arc believed to be novel lines. A description
of the principle of these cabinets, with general details,
appeared in our issue of last weck, and from this article
it will be seen that it is possible to standardise the
style of cabinets along these lines. The very great
advantage is offered in this type of construction that
all components and wiring of the sct are readily acces-
sible, wiring being done ‘“ on the flat,”’ the main screen-
ing box fitting down over the set after the last wire
has been connected.

By standardising the size of metal cabinets it should,
we believe, be possible for manufacturers to produce
them at a price considerably below that at which they
could sell cabinets specially constructed for cach par-
ticular set. So long as an individual form of metal
shielding is adopted for every new design of receiver
the cost is bound to be high, and only by standardisation
can one hope that the price can be reduced and the
metal screening cabinet become readily available to
the constructor.

* * * *

AMATEUR STATUS.

ORRESPONDENCE which we are receiving from
C readers indicates very clearly that our editorial
notes on the question of the status of the British
amateur were timely, and that there is throughout the
country a very general fecling that the transmitting
amateur is not receiving fair play from the authorities,
and that, to a considerable extent, the amateur is
himself to blame because he has neglected to hold his
own with the Post Office and justify his existence.
We hope that the present opportunity which is given
for a frank discussion of the situation may lcad to a
better understanding between amalteurs individually
and the various amateur organisations, so that, once
again, as in the past, the amateur can show a united
front and be in agreement as to the general policy
which should be adopted to insure the continued
existence of the British transmitting amateur as a factor
in radio development in this country.
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A New Classification

UR modern newspapers supply a neat little
weather chart every morning from which Mr.

Everyman can, with a little concéntration, pre-
dict a number of things about the coming day. He
| can make a fairly reliable estimate of the clirection of
the wind, the amount of rain fated to descend, and the
number of hours during which the sun will shine.
But Mr. Everyman makes no estimates; he knows
that just below this ingenious but boring chart the gist
of the matter will be revealed in some such phrase as
*“dry and warm.”
He investigates no farther; these two adjectives have
“settled for him the question of what he will choose
for lunch and how he will spend his evening; he has
made his daily weather classification.  And so we lcave
bim as he turns to the stimulating item of the vanished
Park Lane money-lender.
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of Receiving Valves.

Valve Charts.

Just as each day has its weather chart so cach valve
has its set of characteristic curves, published by its
manufacturers, and pcople who are skilled in the study
of such curves can deduce from them at a glance the
most suilable place for a valve in a receiving set.  Thus,
in the case of the curves illustrated in Fig. 1 we see
that in travelling from A to B the grid bias remains
constant, the anode voltage rises by 50, and the plate
current by 20 mA.; hence the differential rcsistance

(A.C 50 x 1000

R()) is T =
2,500 ohms, or the figure produced by the change in
anode potential divided by the change in anode current
in amperes.

Again, in travelling from A to C the plate current
remains the same, the grid bias alters by 12.5 volts, and
the plate volts alter by 50; hence the voltage amplifica-

125—05 =4, or the change in anode poten-

resistance or impedance,

tion factor (u) is

tial divided by the change of grid bias. It is now evident
that we are dealing with a power valve; its resistance
of 2,500 ohms will match well with a 2,000-ohm loud
speaker, and the plate corrent is sufficient to give ade-
quate volume to fill a fair-sized room. We may indeed
discard the set of curves, since we have extracted from
them two essential ingredients.

R_Differential resistance (also called impedance

and anode resistance) =2,500 ohms.
p—Amplification factor=4.

Classification of Valves by R and p.

This result suggests an arrangement of valves accord-
ing to their valucs of R and y, and on Chart 1 the figures
have been plotted in this way on logarithmic paper.t
In order to avoid crowding the diagram, a selection
of typical valves has been made, and these extend in

I'in, 1.—Typical valve characteristic curves from which valve A.C.
resistanca and amplification values can be readily determined.

! A somewhat similar classification has recently been made for
French valves by D. Deraux, in L’Onde Electrique, 1929, p. 38.
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Valve Selecting Charts.—
an irregular procession from the south-west, where the
power valves are stationed, to the north-east, the region
of screen-grid valves, in which AC/S (R=800,000,
#=1,200) occupies a solitary position.

A number of dotted lines sloping diagonally across the
- chart is shown, and along each of these the mutual con-
ductance is constant, its value being marked on each
line. Most of the members of the procession keep within
- the two limiting dotted lines. .

The Valves are Arranged in Groups.

A little investigation of the chart shows that from
head to rear of the procession the valves are arranged
in definite groups. As in an army deploying for attack,
the regiments advance in succession, so each class of
valve has its special location in this procession. The
separation of the different classes, however, is not per-
fectly sharp, and the analogy would be more complete
if we consider the troops in the carly stages of the actual
attack, when obstacles have been met and slight con-
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Chart I.—The suitability of a valve for a particular position in a receiver is revealed by finding its
by reference to its values of A.C. resistance and amplification factor.
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Valve Selecting Charts.—
fusion has arisen so that men of different regiments find
themselves standing side by side.

With this limitation in mind, we may proceed to

draw a number of parallel lines running athwart the.

procession, and so divide it up into a series of groups.

Screen-Grid Valves.—At the head of the procession
stand the screen-grid valves; they are remarkable for
their extraordinarily high valucs of resistance and ampli-
fication, while their mutual conductance is scarcely in-
Zerior to that of a power valve. These valves are emi-
nently fitted for high-frequency amplification with tuned
plate coils or high-frequency transformers. The large
mutual conductance ensures high amplification, the
Arge resistance has but little shunting action on the
plate circuit and so the selectivity is good, and firally
the very small capacity betwcen plate and grid confers

stability. These valves are definitely separated from.

" their neighbours ; they do not spill over into the adjoin-
ing compartment.

Anode Bend Detectors.—Next come valx es suitable
either for anode bend detection or for first stage L.F.
amplification with resistance-capacity coupling: they
are grouped about a region where R=50,000, p=40.
High amplification is desirable for sensitivity, and in this
group it has been pushed as far as is at present possible
with triodes. The high valve resistance which obtains in
this group is actually undesirable, since it absorbs a
considerable amount of the A.C. voltage which should
appear across R, (Fig. 2): valve designers, however,
are unable at present to solve the problem of making
u large and R small simultaneously.

o—i}

INPUT

OUTPUT

o - -Illll 5
4 1| :

Fla. 2,—Schematic circuit representing an anode bend detector,
or with a less value of grid bias a first stage amplifier. The
stage amplification is R"RlR , 8 figure which advances with in-

[}
crease of u (valve magniﬂcatlon factor) and reduction of R,
(valve A.C. resistance).

We fhust not assume, however, that the most suitable
valve in this group is one which has the lowest resist-
ance: such a valve will probably pass a large plate
current of perhaps 2z mA., which would require 200
volts to drive it through a plate resistance of 100,000
ohms.  If a H.T. potential of 150 volts is used probably
120 volts will be absorbed in the resistance, leaving only
30 volts on the plate, under which conditions the valve
resistance would be much greater than its normal value.

High-Frequency Amplifying Triodes.—The high-
frequency valve occupies a delicate and difficult posi-

KEY LIST OF VALVES.

JULY 17th, 1929. ;

OSRAM. | MULLARD.| COSMOS. | COSSOR. | MAZDA.
® o} A X [
1| DEH 210 | PM 1A SP 16/B -210 RC GP 210
2 | HL210 PM1LF | SP16/G 210 HF RC 210
3 | DEL 210 | PM1 HF | SP 16/R. 210 LF HF 210
4 | DEP 215 PM 2 SP18'RR 220 P LF 215
5 | DEP 240 | PM 2 DX | SP 280;PL | 230 XP P 227
6 | DEH 410 | PM 252 SpP 610'B 410 RC GP 407
7 | DEL 410 PM 3 A SP 610G 410 HF RC 407
8 | DEP 410 | PM 3 SP 610/RR | 410 LF HF 107
9| 1425 PM 4 SP 625'p 410 P LF 407
10 | DEH 610 | PM 4 DX | DE 50 . 415 XP P 115
11 | HL 610 PM 254 SP 215/3 610 RC GP 607
12 | DEL 610 | PM 5 B AC/S 610 HF RC 607
13| DEP610 | PM 5 X ACG - 610 LF HF 607
14| DEs B PM 6 AC'R 610 P LF 607
15| DE5 PM 6D ACPL 610 XP P 615
16 | DE35 A PM 256 AC'P2 220 SG PX G50
17 | P 625 DFA 6 AC/227 410 8G L 12
18 | P625 A DFA 7 AC/X 230 PT | Two-staze
valie,
191 LS5 B DFA 8 415 PT TS 215
20| LS5 DFA Y M 41 RC
211 LS5A | DO 20 M 41 HF
22| S215 PM 12 M 4L LF
23 | S 623 .| PM 14 M4l P
24 | KH1 PM 22 M 41 XP
25 | KL1 PM 24 ’
26 | H8 PM 26
27 | HL 8
28 | P8
29 | PT 0.8
30 | PT 235 .

tion. Situated as it wsually is between a tuned input
system and a tuned plate system, its function is to
receive potentials from the former and hand them on
with increased intensity to the latter. At the same time
it must prevent potentials from leaking back in the
reverse direction : if it fails in this duty these two highly
resonant systems will fall foul of each other and un-
controllable oscillation will result. .

The maximum stage gain from grid to plate can only
be obtained by co-operation between the valve and the
tuned plate circuit. . With triodes a neutralised step-up
transformer is required, and it can be shown?® that the
best step-up ratio from primary to secondary is given
by the formula:—

Square of turns ratio

= parallel resjstance of secondary circuit divided by
valve resistance,

R.
or n®==-
R,

where n is the turns ratio, ‘R, the resistance at
resonance, and R, the differential or A.C. resistance of
the valve.
When the transformer is thus designed to suit the
valve resistance the stage gain is:—
half the valve amplification x turns ratio®

or A=—2’an

2 MclLachlan, Ea:perimenrr;l Wireless, 1927, 'p. 599; Harmon,
The Wireless World, Vol. 22, 1928, p. 144,
3 Harmon, The Wireless World, Vol. 22, 1928, p. 144.

B IO




-

L R T AT AW e

JULY r7th, 1929.

Valve felecting Charts.—

or A=Ex \/ Ry
2 R,
Thus a change of valve will leave the stage gain un-

altered, providei/ﬁ— remains the same: this quantity,
the magnification factor of the valve, divided by the
square root of its A.C. resistance, may be regarded as
a figure of merit of the valve as regards its amplifying

—i} % -
INPUT $ S
FROM 3
DETECTOR b3 i
g 3
o R —

Fig. 3.—A first stage L.F. amplifier followed by a tra'nst‘ormer
coupling. The transformer load is transferred back through the
grid- plate capacity and appears as an input impedance as shown
in dotted lines. This impedance shunts the grid leak at high
audio frequencies when u is too large.
power. R. may easily attain a value of 160,000 ohms
at broadcast frequencies with a solid wire coil wound

on a 3in. former and a stage gain of 30 can be then
q .c g (160,000 b 3
obtained if y \/ R, 30, or R, = 20
This relation between p and R, would appear as
a straight line on the
chart joining the points

B e M W i o O il = L oad i Ao i
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over the whole tuning range, and it is found by
experience that it is unwise to allow p to exceed 30.
This limits the upper range. The lower range is also
limited by the fact that with triodes of small impedance
the plate current is unnecessarily large.  Accordingly,
the useful H.F. triodes are actually contained within
the compartment assigned to them on the chart.

First Stage L.F.-Transformer Coupled.—In this
type of circuit the valve is followed by an iron-cored
transformer which, if of mediocre quality, may have a
primary inductance not exceeding 30 henrys.” At 50
cycles the reactance of such a primary winding is 27 x
50x 30, say 10,000 ohms, and if the valve resistance
exceeds this value considerably, the low notes will be
attenuated.

A large value of x would result in large amplification,
but here again a limiting condition occurs. The trans-
former load is transferred back through the internal
grid-plate capacity, and appears as an input impedance
between grid and filament (Fig. 3). At the higher
audio-frequencies this input impedance consists of a
resistance in series with a capacity, and its effect is to
attenuate appreciably the high notes coming from the
detector if p is allowed to rise much above 10.*

Power Valves.—These bring up the rear of the pro-
cession : they are characterised by low A.C. resistance
and large mutual conductance. On the chart the power
and super-power valves are jumbled together, since the
values of plate current and plate voltage have not been
incorporated.

These valves can be better exhibited as in Chart 2,
where they are located according to plate current and

‘ McLachlan, Zhe Wireless World, Vol.-22, 1928, p. 465,

pr=45, and .
O MULLARD

A =go,000,
R=10,000, u=15. If the
reader will draw this line,

OSRAM

A COSMOS
O MAZDA
X COSSOR

which corresponds to a
stage gain of 30, he will

see that a number of

valves lie in its vicinity,
both in the anode bend

compartment and the H.F.

compartment, and even
among the power valves,

so that at first sight it

would seem that a wide

range of triodes is avail-
able for H.F. amplifica-

tion.

But this range is nar-

rowed down by the neces- 1

PLATE CURRENT IN MILLIAMPS

sity for stability, which

becomes more insecure as

) increases. If the triode
is used without a neutralis-

ing circuit stability can- 1 ;

not be obtained anywhere
along this line, and even
with a neutralising circuit,

180 200 220 250
PLATE VOLTS

400 425

the balance is not perfect
B IT

Chart :i,—-Powar valves classified accordiag to anode current and voltage.
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Valve Selecting: Charts.— d .
voltage.  The dotted lines crossing the diagram are
lines of constant power dissipation at the plate, and
valves lying above the 5-watt line may be considered
as super power. The power ranges from 17 watts
downwards, while right at the bottom is the War-time
“R " valve, which at that time ranked as a power
valve with a consumption of 0.3 watt!

The pentodes occupy an anomalous position on the
chart : they lie within the shaded region at an average
level of 3 watts plate dissipation, and so would appear
to be excluded froin the super-power series. But, owing
to the peculiar shape of their characteristic curves, the
fraction of this power which they can déliver to the
loud speaker without distortion is about 2§ times as
great as in the case of triodes, so that really they belong
to the 7.5 watt level and attain to super-pover rank.

General Survey of Chart 1.—Reverting to Chart 1,
we see that the procession of friodes does not march
parallel to the dotted lines, but that as the head is
approached there is a distinct tendency to move into
regions of smaller mutual conductance. This regret-
table feature is an inherent property of triodes: as p is

JULY "17th, 1929.

increazed the mutual conductance tends to decrease.

But the advent of the tetraodes (screen grid) and
pentodes has straightened out the line of march. The
new valves have been brought in to redress the balance
of the old. Remove the plate from a tetrode and a
triode remains with practically the same mutual con-
ductance, but with a u of about 7. Replace the plate
and the valve, keeping on the same dotted line, moves
up to the front, with a u of, say, 200. The fourth
electrode was introduced to diminish the plate-grid
capacity and so confer stability on H.F. circuits, but
as an almost accidental result the value of R rose to
about 200,000 ohms, giving the- additional benefit- of

increased selectivity.

Again, the basis of the pentode is a power valve with,
say, u of 5 and mutual conductance of 2. Add an extra
electrode and it moves along its dotted line into the
pentode region, but possesses a nasty kink in its
characteristic curves which interferes with its use as a
power valve. Add a second additional electrode and
the kink disappears, and the characteristics take such a
shape that the pentode can deliver two and a half times
as much power as the triode from which it sprang.

FADING VARIATIONS.
Fluctuations in signal strength caused
by fading are usually troublesome in
long-distance working, but are particu-

to the flexibility of the diaphragm, and
at the same time allows a certain amount
of circumferential expansion under the
mfluence of low-frequency vibrations,

larly so in the case of picture transmis-
sion. From time to time various
suggestions have been made with the
object of securing an automatic regulation
or volume control which will render
reception independent of the fluctuating

Brown, F.R.S. (Patent No. 201638), and
_is illustrated in the figure, where short
slots S, S, are shown extending

The slots are preferably covered over by
strips of thin tissue paper or other
flexible covering, so as to prevent the
setting.up of undesirable short air paths
betweert the back and front of the
diaphragm.

from

attenuation of the ether. One such
method is to transmit a special ‘‘ con-
trol 7’ impulse of a frequency lying out-
side the band of signal frequencies. In
reception this is utilised to adjust the
amplification factor of the receiving
valves, preferably by automatically vary-
ing the initial grid bias of the first stage
of  amplification. When fading 1s
strongly in evidence the initial valve
amplifier of the receiver is in this way
made wmore sensitive, and vice versa.
A single ‘ control ' frequency does
not, however, invariably compcusale for
the particular type of fading caused by
interference between the space-wave and
earthbound components of the main
signal energy. In order to overcome this
deficiency 1t has recently been proposed
to modulate the *‘control” impulse or
note so that the latter comprises a
* complex " of frequencies all lying out-
side the main signalling band. The con-
trol of the recelver is then continuously
effective, since the current input used to
adjust the initial grid bias is the aver-
age value of a sinusoidal wave and never
sinks to zero. (Patent No. 298,463.)
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Messrs. Burne-Jones and Co., Ltd.,
Magnum House, 296, Borough High
Street. London, S.E.1, — 1lllustrated
leaflets of * Magnum ’’ components and
descriptive folders dealing withh portable,

trasportable, and “ Universal Three ™ re-
ceivers.
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A.E.G. Electric Co., Ltd., 131, Vic-
toria Street, London, S.W.1.-—Illustrated
leaflets of A.E.G. double-scale moving-
coil voltmeters.
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Messrs. A, C. Cossor, Ltd., Cossor
House, Highbury Grove, London, N.5.—
Iliustrated folder describing the Cossor
Pentode.  Also *“ The Cossor Wireless
Book,”” devoting 64 pages to the * Cossor
Melody Maker.”’
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Messrs. C. A. Vandervell and Co.,
Ltd., Acton, London, W.3.~—Price list of

LOUD SPEAKER CONES.
Excellent reproduction over a wide-
frequency range, with a particularly
favourable response to the' lower notes,
"1s stated to be the result of cutting s
scries of radial slots in a conical
diaphragm. The method is due to S. G.

Radial slots with tissue paper covering to
improve the behaviour of a loud speaker
diaphragm.

the edge inwards, whilst a longer slot 8,
is cut intermediately.

The favourable action is due to the
fact that tlie existence of the slots adds

C.A.V. accumulators:
000 O

International Convention for the Safety
of Life at Sev.—Signed at London,
May 31st, 1929. Issued by the Board of
Trade, London. Iu English and Frencl,
Pp. 119 (double).  Published by H.M.
Stationery Office. Price 4s. net.
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The DESIGN of HF.CHOKES

Method of Testing H.F. Chokes

INCE the very earliest days of radio telegraphy,
S H.F. choke coils have played an important part

in both transmitter and receiver circuits. It is
with regard to the latter application that these notes
have been written, and attention will naturally be
focused on the modern uses of such coils. It will be
as well, perhaps, to remember that a ‘‘ choking coil ”’
of any kind is an A.C. electrical device which will offer
a high impedance to the passage of electrical cnergy
when A.C. voltages are applied to it at the frequency
or range of frequencies for which it is designed. Such
a device must of necessity offer a comparatively low
resistance to direct currents.

H.F. choke coils whiclt are to be suitable for all the
circuit arrangements to be found in modern radio re-
ceivers must, however, possess an additional property
which is of the utmost importance in certain circum-

to Ensure Maximum Efficiency.’

screen-grid valve has this H.F. choke in its main anode
circuit, and the H.F. voltages developed across it will
be almost identical with the voltages across the follow-
ing tuned-grid circuit, which is virtually in parallel
with the choke. The operation of this arrangement
may seem somewhat obscure at first sight, but may be
satisfactorily explained as follows: When H.F. volt-
ages at any onc frequency are applied to the grid fila-
ment circuit of the screen-grid valve, practically zero
H.F. voltage will exist over the H.F. choke and the
following grid circuit, unless the circuit is tuned to the
frequency being used. This is due to the second grid
circuit acting as a complete ‘“ damper ’ to the first
anode circuit or H.F. choke, the H.F. choke here
having an impedance which, even with badly designed
chokes, is far higher than that of the non-resonant
following circuit. Tuning this second grid circuit to

stances. This property is
that the coil must show

resonance, however, will
restore the high effective

practically no sign whatso-
ever of ‘‘encrgy absorp-
tion "’ when voltages are
applied to it at the wave-
length or frequency bands
for which it is to be used.
Jt is a comparatively
simple matter to design a
choke coil which will give
very low ‘‘absorption ”’
over a small band of wave-
lengths such as 200-400
metres, and which wil at
the same time maintain an

%

0 . .
KT + anode impedance required,
provided that the H.F.
choke itself does not show
TOLF. | any signs of absorption at
DET. GRio this frequency.

Testing Circuit.

Fig. 2 shows a simple
arrangement which is suit-
able for giving careful *“ ab-
sorption ' tests on various
types of H.F. chokes. The
essential features are:—
Y- (1) A low-loss screened

©

il

effective impedance of ligh

variable air condenser.

order.  When the wave-
band, however, is extended
to cover, say, 200-2,000
metres, the problem be-
comies more difficult and requires careful experimental
work for successful solution. Part of a circuit arrange-
ment in a typical modern radio receiver calling for this
special design of H.F. choke is shown in Fig. 1. The

! Contributed by tke Research Staff of R.I., Ltd.
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Fig. 1.—Typical parallel-feed coupling for a screen-grid H.F.
amplifier.

(2) Calibrated valve volt-
meter.

(3) Non-reactive  radic
frequency wvariable resist-
ance box. (Constant with change of frequency.)

(4) Typical receiver tuned circuit coils.

(5) Calibrated C.W. wavemeter.

The double-pole double-throw switch will parallel any
H.F. choke undcr test with the resonant tuned circuit,
which is energiscd by the C.W. wavemeter. The singlz-
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pole double-throw switch is uscd for short-circuiting the
resistance box. The general method of operation is to
set the C.W. wavemeter to generate at the wavelength
required, then connect the

jULY 17th, 1929.

the resistance box to read, say, 3 ohms for short-wave
tests, or, say, 10 ohms for long-wave tests; then repeat
the test as before, and, after reading V,, reduce the
resistance box to some reading which will increase V,
to give the original voltage

H.F. choke under test to

V., without any change of

the double-pole double-
throw switch and set this
switch 1o

» i IR
choke out. 9
R 9 . GHOK GHOKE
Short circuit resistance box N
"by means of single-pole

double-throw  switch and

coupling. It may be neces-
sary here to retune slightly.
Both the value of the per-
centage of original reson-
ant voltage and ‘‘inserted
series resistance ' depend

VALVE
VOLTMETER!

Vd
A4

couple the wavemcier
loosely with the tuning coil
suitable for the wavelengtlr.

TO C.W. WAVEMETER

5 £
o OUT L___J (
H.F. CHOKE ’ N
UNDER TEST J 11 AABAI

greatly upon the effective
resistance of the tuning
coils used for the tests, so

[

/‘ o
Rour Rin =

Adjust the condenser very

that typical moderate or

carefully to give maximum
resonant voltage across the
tuned circuit; in the test
results given here, a voltage of approximately 2 was
adhered to throughout (V,). Note the variable air con-
denser rcading (C,) and then set the double-pole double-
throw switch to ‘‘ choke in ’’; retune the circuit to
resonance and read C, and V, without changiny the
wavemeler coupling. Tor a band of wavelengths,
therefore, a curve may be drawn showing 100 V,/V,
(percentage of original voltag upon inserting choke in
parallel) as ordinates, against wavelength as abscissz.
The tests should be performed with great care at as
many wavelengths within the band as is practicable,
otherwise ‘‘ absorption ”’ points will not be revealed.
If absorption is suspected close to any one or more
wavelengths it will be wise to explore closely around
‘tuese wavelengths to obtain the true curve shape.

A measure of the ‘‘ inserted series resistance ' effect
of the choke on the tuned circuit may be readily fol-
lowed at any one or all of the test wavclengths by
opening the single-pole double-throw switch and setting

Fig. 3.,—Schematic circuit diagram cf apparatus used in taking
the curves shown in Fig. 3.

low-loss coils must be used.

The effective capacity of
the choke may be obtained
directly either as a positive or negative value by calcu-
lating the difference between condenser readings C, and
C, for any given wavelength. When C, is less than
C,, the choke is acting as a rcsultant condenser ; when
C, is greater than C,, it is acting as a resultant induct-
ance; when C, exactly equals C,, the choke is com-
pletely non-reactive at this wavelength. Nearly all
of the commercial types of H.F. chokes for use betwezsn
200 and 2,000 metres, tested under these conditions,
show absorption on the short-wave band, some to such
a degree on one or more particular wavelengths render-
ing the choke completely useless for the ‘‘ choke anode
feed followed by coupled tuned-grid circuit ”’ method
of H.F. amplification. Carcful experiments performed
showed the desirability of producing a choke having
an actual total self-inductance somewhat lower than
that of many commercial types, but with individual
section inductances of moderately high order.

The final design (dual astatic {ype) found the best
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+13. 3 (2) and 3 (b).—Absorption curves of some representative chokes taken unier condltions equlvalent to the circuit of Fig. 1.
Choke A in each case is of the dual astatic type; chokes B, C and D are non-astatic.
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- The Design of H.F. Chokes.—

for the wavebands 200-600 metres and 1,000-2,000
metres, gave the curve shown by the thick line A.
Other types (both experimental and commercial) gave
curves marked B, C, etc. The absorption wavelengths
as shown by these curves are very marked indeed for
some types of H.F. chokes, so much in some cases

"that at their particular absorption wavelengths the

chokes concerned are likely to give very serious trouble
when used in the circuit mentioned previously.

Internal resonances' are responsible for these serious
faults in H.F. chokes, and practically nothing can be
dene to improve them except a radical alteration in
design. A small or moderate change in turns will give
a slight shifting of the absorption points, but is usually
quite ineffective as regards complete elimination of
them. The curves for 1,000-2,000 metres show that
there is no difficulty in design as regards this section
of the broadcast bands. It was found that with the
majority of H.F. chokes tested, freedom from absorp-
tion could be seriously lowered by the proximity of
metallic screens. Thus it would appear definitely de-
sirable that H.F. chokes should be wound astatically in
order that these screening effects should be reduced to
a minimum and to avoid interaction effects between
H F. chokes and associated tuned circuits.

Cases in which H.F. chokes are used in the anode

Wireless 55
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circuits of detector valves are of less importance, due

possibly to the ease with which the operating conditions

may be varied. The usual function of a choke in this
position is to act purely as a barrier to H.F. components

- or currents present in the anode output circuits of thess

valves.
Chokes as H.F. Barriers.

This is necessary both for the satisfactory opera-
tion of reaction devices and to prevent the ampli-

" fication of high- or radio-frequency currents by the

L.F. scction of the receivers. Energy absorption by
a choke when used in this position may exercise a
marked effect upon the apparent selectivity of the re-
ceiver when the reaction coupling is advanced to just
below the oscillation point. The selectivity appears to

- become much worse rather than better as the reaction

coupling is increased. In cases where capacity con-
trolled reaction is used, any increase of the capacity
whilst increasing the reaction coupling will obviously
introduce the H.F. choke losses into the tuned circuit
and give flatness of tuning with poor selectivity.

It is thought that these notes will be of great assist-
ance to the designers of radio receivers, in view of the
increasing popularity of the H.F. choke parallel anode
feed system for S.G. valves, the advantages of which
are becoming increasingly well known.

MODES OF APPLYING REACTION.

ESPITE recent advances in high-frequency ampli-’
fication, it is probably true to say that the vast
majority of receivers in use to-day employ reaction

as the chief aid fo long-distance reception, for it is still
not uncommon for an H.F. valve to be little better than
a passenger. The consideration of the most convenient
mode of applying reaction is therefore a matter of interest
to a very large number of listeners.

The favourite method a year or two ago, when plug-in
coils were in vogue, was to connect a reaction coil, which
could be variably coupled to the aerial coil, directly in the
plate circuit, of the detector valve. Even though a geared
coil-holder was employed, this method was never very
satisfactory, the chief reason for this being that the

. proximity of the reaction coil upset the tuning to such a

degree that extensive retuning was necessary after every
alteration in reaction coupling. The interdependence of
the two controls made the tuning-in of a distant station an
unnecessarily troublesome process.

Reinartz Reaction Difficulties.

The Reinartz circuit offered an improvement in this
direction, but in its original form in which the reaction
coil was wound as a conrinuation of the tuning coil and
the reaction condenser was connected between the end of
this coil and the plate of the valve, another difficulty
made its appearance.
sides of the reaction condenser were at a high-frequency
potential relative to earth, so that hand-capacity effects
were liable to be very marked. Metal panels and other
forms of screening are not very helpful in this connection,
because in any normal case the spindle of the condenser
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This was due to the fact that both .

is metallically connected to the moving plates, and as the
spindle has to project through the panel for control pur-
poses the screening is necessarily imperfect.

Later modifications of the Reinartz circuit have done
away with this difficulty by connecting the reaction coil
direct to the plate of the valve, and interposing the re-
action condenser between this coil and earth, so that pro-
vided the moving plates of the latter are joined to earth,
a metal-lined panel can be used to remove .any lingering
traces of hand-capacity effects.

If this type of circuit, which is perhaps the most satis-
factory of all, be adopted, it is found that the tuning can
be made sufficiently independent of the reaction control to
make adjustment of thc receiver easy, though it is usual
for the setting of the reaction condenser to vary widely
over the different parts of the tuning range. This, how-
ever, is not found to make tuning difficult, and so is of
but little practical importance.

It is found in practice that the greatest degree of in-
dependence bhetween the controls is attained when the re-
action condenser is not too small. Tt is therefore easier
to handle a receiver in which the reaction coil is small,
or loosely coupled to the tuned circuit, but is fed through
a condenser of maximum capacity, perhaps o.0003 or
o.coo5 mfd., than one in which the same degree of re-
action is ohtained by the use of quite a small condenser
in conjunction with a large coil.

The remarks here made are equally applicable to re-
ceivers in which a stage of high-frequency amplification
precedes the detector, even although in this case critical
reaction should be required less frequently, and is, in
fact, often dispensed with altogether.
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ONE PIRATE PER ROAD.

At the Brentford DPolice Court last
week an official of the Richmond Postal
Staff stated that one unlicensed wireless
set was found on the average in each road.

0000 :

TWIN-WAVE TRANSWISSION FROM

SZAIN.

Events of the

The Barcelona (IEAJI) station proposes
to erect a short-wave transmitter on the
summit of Monte Tibidabo, in close
proximity {» the present aerial, with the
object of transmitting programmes simul-
tareously on medium  and short wave-
lengths.

. EE-X)
HOSPITAL ASKS FOR HEADPHONES.

An appeal for 160 pairs of headphones
is being issned Dby the Selly Ouk Ios-
pital, Pirmingham. ‘The Hospital Com-
mittee believes that there mmst be many
pairs of discarded headphouss througbout
the country owing to the adveut of the
loud speaker.

oooc

TRAIN WIRELESS DIFFICULTIES.

The Puaris-Orleans Railway has tempor-
arily abandoned the idea of establishing
a regular service of broadceast reception
on express frains.  Kxperiments have been
conducted at intervals ever since 1923, but
it is vealised that atmospheries and other
extraneous mnoises have still to be con-
qurered before a relinble service is possible,
The company’s engincers contend that
their aims will only be achieved when the
Freuch broadcasting “stations create a
strong cnough field strength to ** smother
the parasites.”’

000
THE MUL'I};IXLE CONDENSER

A mild sensation has occurred in the
American radio industry due to a notice
received by the leading firms claiming
that they are infringing a basic patent re-
cently granted by the U.8. Patent Office.
The patent, Dbearing the npame of
Walter 8. Lemmon, is held by Radio
Industries, Tne., and covers the multiple
condenser, tuned by ¢ gang control.”

Companies which have received warn-
ing notices include Kolster, Radio Cor-
poration of America, Bosch, CGrigsbhy-
Granow, Zenith, and Stromberg Carlson.

0000
SUNDAY CONCERTS FROM HOLLAND.

Listenevs *n Britain continue to express
their appreciation of the Sunduay evening
broadeasts from Hilversum arvanged by
Kolster-Braudes, Ltd.  T'he next concert
will be given on July 28th at 5.40 p.m.,

when selectionus will be played by Hngo de
Groot's orchestra.  Hilversum's wave-

length is 1,875 mectres.
0000

BUYING BY BEAM.

A bid by beam wircless from South
.Africa secured one of the lots auctioned
last week at Blyth, Northumberland, pro-
perty sale.

cuoo
TILL WINTER COMES.

As the holiday months in Paris and the
consequent  closing  down of theatres
briugs about a dearth of broadeast artists,
Radio Vitus has decided Lo suspend its
transmissions until October next, when
the station will increase its power.

©00O0

MEDALS FOR BRAIN WAVES.
The Fifth Interuational Exhibition of
Inventions will open on Oclober 2nd at
the Central Hall, Westminster. As in
previous years, in addition to the trade
exhihits, there will be a New Inventions
&ection. Gold, silver and bronze medals

will be competed for.
0000

THE LUNCH KIT PORTABLE.

A contributor to our esteemed American
contemporary, Q.8.°1., has discovered that
a metal case of the kind used for lunch
kits makes an excellent container for a
portabile set. The compartments provided
for plates, bottles, elc., are used for
shielding purposes.

in Brief Review.

WAVELENGTH SHUFFLING IN
HOLLAN

Severe criticismm from listeners in 1lol-
land has been levelled at a decree made
by the Netherlands Government author-
ising the Dutch broadcasting stations to
exchange wavelengths at differcnt times
of the day. Under the decree, which
came into operation as from Monday last,
July 15, the wavelengths ave allocated as
follows : 1,875 metres : Hilversum, be-
tween 10.20 a.m. and 0.20 B.S.T.; 1,070
melres 1 Scheveningen-Haven,  hetween
10.20 a.m. and 18.00 B.8.'T". ; 1.070 metres :
Huizen, between 18.20 and 0.20 B.S.T.;
298 metres : Huizen, between 10.20 and
18.00 B.S.T.

On October 6 next, although the same
wavelengths are to be utilived, the
stations will effect an exchange, and Hil.
versum and Huizen will take each other’s
present position. It is proposed to carry
out this alteration every three months.

0000w
MAINTAINING VALVE PRICES.

In the Chancery Division on July 2nd
Mr. Justice Clauson pronounced an in-
junction in the udjourned case of A. (!,
Cossor and Co., Ltd., and Richard Wil
liam Bullimore, against ‘I'he Gas Tight
Fittings Co., Ltd., of East Ham, for
breach of the Limited Licence for the sale
of radio valves manufactured by mem-
bers of the British Radio Valve Manu-
facturers’ Associationi.  His Lordship

NEW D.F. TEST. 'The more usual procedure of tracking a concealed transmitter was
reversed by the North Middlesex Radio Society recently, when partics with direction-

finders, seen above, made unsucc

ssful attempts to get out of range of a 5-walt trans-

mitter ncar Ridge, ltlerts. 'I'wo of the receivers shown follow the desipn of thnse
described by Mr. R. L. Smith-Rose in our issues of August 15th and 29th, 1928.
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granted costs against the defendants, and
1t was agreed that the exact terms of the
injunction should be settled by counsel
between the parties,
ccoo
MR. S. . MULLARD.

We learn that Mr. S. R. Mullard is
about to relinquish his position as man-
aging director of the well-known com-
punies bearing his name, in order to de-
vote more of his time to other interests.

Wireless
Worild

Mr. Mullard will retain his office as chair-
man of The Mullard Wireless Service Co.,
Ltd., and director of The Mullard Radio
Valve Cu.. Ltd.. and will be general ad-
viser to the companies.

cooo

‘PHONE SETS FOR OWNER-PILOTS.

A lightweight wireless telephone set for
use on light acroplanes has heen designed
by the Marconi Company to enable owner-
pilots and clubmen to communicate while

57

in flight with ground stations, as is done
by commercial passenger-carvying aireraft.

The weight ot the new set, known as
the Marconi Type A.D.22. has been re-
duced to about 60lb. It combines a 75-
watt telephone transmilter and receiver in
a wooden box measuring only 15in. by
8in. by 7in., and the {otal weight includes
complete equipment with all accessores.
“such as the microphone and telephanes,
wind-driven generator and accumulator.

A NEW RANGE OF
DRY METAL RECTIFIERS.

Interesting Voltage=Doubling
Circuit Described.

ESTINGHOUSE cupper-oxide rectifiers have become

extremely popular both for eliminators and for trickle-

charging H.'I. and L.T accunmulators from A.C. mains.
The H.T.1 unit, alveady well known to readers and capahle of
giving a  D.C. output of
100 mA. at 200 volts, has been
reduced in price to 75s., whilst
for these who vequire a recti-
ficr with the more modest out-
put of 120 volts 20 mA., a uew
half-wave unit known as the
H.T.3 has been introduced
selling at 21s.

It is intevesting to nnte that
the human ecar when listening
to the average loud spesker
ean tolerate about four tunes
the superimposed ripple volt-
age from half-wave rectifica-
tion as compuared with fhat
from full-wave. 1t is thus pos-
sible to employ rather less
ambitious smoothing equipment
with the H.T.3 than the theory
of condenser and choke reactances wounld dictate.  This new
rectifier is connected as shown in Fig. 1. Whben D.C.. supply
mains are used for charging H.T. accumulators, should the

H.T.3

FILTER

A.C. MA

Fig. 1.—How to connect tha
H.T.3 half-wave unit when
used as a rectifier in an H.T.
eliminator. The transformer
sccondary must not develop
more than 135 volts under
working conditivns and a
4-mfd. condenscr must be
connected directly across
the output as shown.

The H.T.3 unit which embodies a half-wave rectiiicr.

supply fail, or shonld the main switch be opened, the battery
will discharge throngh all lamps or apparatus that happen to
be left counected in pavallel with the mains. As an effective
non-return valve in these circumstances, the H.T.3 rectifier can
be put i circuit as shown in Fig. 2. Its forward resistance is
small compared with the limiting resistance, but its reverse re-
sistance is sufficiently high to make the flow-back of current
negligible.”  'The charging current should not be allowed to ex-
ceed £0 mA.

It has been usual hitherto to connect four metal rectifiers in
bridge formation for full-wave rectification, hut a voltice-douh-
ling circuit has been iutroduced with the new rectifier—called
the H.T.4—which is capable of giving the same {ype of
output at a considerably reduced cost. It comprises
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Fig. 2.—The Westinghouse
H.T. rectifier used as a non-
return valve in a circuit for
charging H.T. accumulators
from D.C. mains.

Fig. 3.—The voltage-donhling
circuit using a bridge network
of condensers and R|,R4, which
together form the H.T.4 unit.
‘The D.C. voltage on no load
will be doubie the A.C. voltage
across XY,
a lridge network having only two rectifier units together
with two 4-mfd. condensers linked as in Fig. 3: Not only is
full-wave vectification obtained, but the D.C. voltage developed
on no load will be approxi-
mately double that of the A.C.
vollage applied to the bridge
network. This voltage ** step-
up "’ is independent of the
transformer, which must be
designed with a secondary to
give 135 volts under working
conditions, and not more than
140 volts on open ecircuit.
The doubling circuit (Fig. 3)
functions as follows : When X
is momentarily positive, cur-
rent flows throngh R, to 4and
into the condenser C,, which

SUNGACHISE METAL HEGHFIE
STYLE o T=i

‘tﬁ_‘ 01
will charge up to the peak ’ ﬁx
value of the A.C. voltage sl

across XY. 'The peak value of
a sine wave A.C. voltage is
v2xR.M.S, volts, which be-
come in this case 1.414x 135 =
181 volts. The cmrrent which
passes to the 1.C. load cirenit
will return to lead Y through
C.. which will have been
charged to peuk value in the
previous half-cycle in such a
direction that it will assist the
return flow of current ; in fact,
the transformer voltage and
the voltage of the charge in
condenser C, will be in series in driving curvent round the load
circuit. On the other hulf-cycle, when lead Y is positive, cur-
rent passes out to the load circuit from the stored energy in C,
in series with the transformer secondary and returns to X
through rectifice R,, the voltage of the transformer and the
stored voltage in C, again being added in series.

Thus, not only 15 a step-uj. introduced irrespective of the
transformer, but full-wave reclification is achieved, using only
two rectifier units instead of the usual four. The condensers
should be of tha variety tested at 500 volts. The third ter-
minal on the H.T.4 unit marked A.C, should Le connected to
the lead X in Fig. 3. For power valves the outpul to be derived
from an eliminator embudying the H.T.4 is adequate, being
aboul 30 mA. at 180 volts.

The I.T.4 rectifier to be

used in conjunction with a

bridge network giving a
step-up of voltage.
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A . Suitcase Portable of Outstanding Merit.

HEN regarded from the standpoint of general

layout, portable receivers fall naturally into two

main groups, (1) the cabinet portable, played
as carried in a vertical position ; (2) the suitcasc portable,
carried vertically and operated horizontally with the
lid open.  For compactness and convenience of handling
the latter type undonbtedly takes first place, but it
has hitherto found ditficulty in competing with the
cabinet portable on the score of range and quality
owing to the limitations imposed on the layout of the
circuit and the size and weight of the batteries by the
suitcase construction. Recognition of these facts is
essential to a full appreciation of the merits of the
receiver under review, for it sets an entirely new
standard of performance for suitcase portables.

Low H.T. Current Consumption.

As is implied in the title, the circuit comprises four
valves. There is a single stage of tuned H.F. ampli-
fication employing a screen-grid valve, and this is
followed by a detector and two stages of L.F. amplifi-
cation. The output valve is a D.E.P.215, which is an
excellent valve to use from the point of view of good
quality of reproduction, but is generally associated also
with high anode current consumption. By judicious
choice of H.T. and grid bias values, however, the
makers have succceded in overcoming this difficulty
without impairing quality. The total H.T. current
consumption is rated at g mA., and in -the receiver
tested the measured current turned out to be 8.5 mA.,
the H.T. voltage then standing at 112. The H.T.
battery is of gencrous proportions, and a life of from
two to six months should be obtained, depending on
the number of working hours per day. Incidentally,
the question of battery maintenance is dealt with in
the instruction sheet in a very frank and straightforward
manner,

If the set is 10 be used principally for broadcast
reception in the home with occasional use out-of-deors
a battery eliminator should prove a sound investment,
when it will be possible to conserve the H.T. battery
for out-of-door use only. A special battery plug has
been incorporated for this purpose.

All four valves are housed in a narrow well and are
screcned by means of a hinged aluminium lid. The
screen-grid and output valves are mounted on hinged
valve bases, which greatly facilitate the insertion and
removal of valves. Cotton wool packing cffectively
prevents any tendency to microphonic howling.

The control panel is a model of neatness and
simplicity.  Tuning is effected by means of small
knurled edgwise kuobs, and the dial indications are
read through two small windows in the centre of the
panel.  The right-hand control marked ‘* Tune’
operates the tuning condensers of both the frame and
the H.F. circuit, while the Jeft-hand control is a com-
pensating device for bringing the two tuned circuits
exactly into resonance.

Remarkable Receiving Range.

On the extreme left of the panel is a combined range
switch and filament rheostat which serves as a volume
control and may be used as an aid to selectivity. This
control is matclied on the right by a reaction control
which works in opposite directions for long and short
waves. The movement is somewhat limited and the
adjustment consequently critical, but the set goes into
oscillation smoothly and without backlash. In any case
critical reaction is seldom necessary as the H.F. amplifi-
cation is more than sufficient for normal requirements.

The sensitivity for a set of this type is truly remark-
able. At a first sitting 28 stations were received after
dark on the short-wave range alone, at least two-thirds

of these being enjoyable at full loud speaker strength.
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McMichael Super Range Portable Four.—

The long-wave performance is equally good, five or
six stations being available in daylight as well as after
dark. Local thunderstorms and atmospherics were
rather troublesome during the period of the test, and it
was noticed that the long-wave range was more sensitive
in this respect than the short. TFor instance, when §XX
was scriously interrupted by atmosplicrics the same

programme would be enjoyed from 2LO in comparative

freedom.

The preliminary tests of selectivity were made 20
miles north of London, and it was found that, even
with tlic frame set to maximum and with the volume
turned fully on, inter-
ference from 2LO extended
only iwo degrees on cither
side of its normal selting.
Under similar conditions
5GB and 35XX spread

Wireless 50
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to a high standard by judicious use of the compensating
tuning control and reaction. Contrary to generally
accepled theory, critical reaction was used under some
conditions with a marked improvement in quality.
Judged in comparison with other portables the Super
Range Four more than holds its own, and will un-
doubtedly satisfy the public demand for pleasing quality
of reproduction.

Concluding Comment,

_The workmanship and finish are, of course, up to the
high standard which the firm of McMichael sets for
itself.

The leather case is of good quality and is
grained to match the tun-
ing panel and battery com-
partment lid.

A lucid and detailed in-
struction sheet is sent out
with each receiver, and no

five degrees; that is to
say, distant stations could
be received without inter-
ference at any setting
more than five degrees
from these stations. By
tuning the frame to the
minimum on these stations
and making use of " the
volume control the inter-
ference from these slations
could be reduced to
almost negligible propor-
tions.  In this way, for
instance, it was possible to receive Witzleben clear
of 5GI3. At a distance of one mile from 2L0O conditions
were naturally somewhat different.  Nevertheless, one
or two of the more powerful German stations were well
received, and 5GB, of course, came through without a
trace of interference. To sum up, we would say that
the sclectivity is more than adequate for most people’s
requircinents, and the indications are that the recciver
should perform satisfactorily under the regional sche:ne.
Quality of reproduction was found tc be dependent
to a certain extent on the tuning, and could be brought

« Close-up '’ of control pancl and valve compartment.

question likely to arise in
the mind of the purchaser
is left unanswered. There
is even an explanatory and
reassuring paragraph deal-
ing with the spark pro-
duced due to the charging
of the reservoir condensers
when the H.T. plugs are
inserted. A uscful tuning
‘“abac,”” showing the ap-
proximate relationship be-
tween  wavelength  and
scale reading, together with
a list of the more important stations with wavelengths
and frequencies, is also included.

This is cne of the finest portables, irrespective of
type, which it has been our privilege to test, and
definitely establishes Messrs. L. McMichael, Ltd., in the
front rank of original and progressive leaders of design.
With provision for mains opcration, and at a price
(22 guineas) which competes more than favourably with
ordinary domestic receivers of similar performance, the
Super Range Portable Four is convincing proof that
the portable is the set of the future.

CENTRING A

HE last operation in the assembling of a moving
I coil speaker, the centring of the coil in the gap
in the magnet, is one which sometimes gives rise
to difficulties, especially if the gap has been madc as
small as is considered safe in an endcavour to obtain
the maximum flux across the gap for the small ficld-
current. If the centring is donc when the speaker is
disconnected from the set, it is sometimes found that
when the sct is connected and the magnet cnergised the
coil is no longer central, or that, although the coil
appears free cnough when no signals are being received,
it strikes the magnet when a loud deep note, such as that
of an organ, is being reproduced.
It will be found to be a very great help if the coil is
adjusted while signals are being received, so that one
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MOVING COIL SPEAKER.

may sce that the coil is free to move over the distance
require.  Neither music nor speech make the ideal
signal for the purpose, though either will serve if nothing
better is to be had. If A.C. mains arec available, it is
worth while to purchase a cheap transformer, giving an
cutput of about six volts, and to conncct the secondary
of this to the coil during adjustments. In this way the
speaker is encrgised by a note of very low frequency—
in the usual case, fifty cycles—so that the movement of
the cone is at its maximum. With the coil swinging
back and forth gver the wide range that is caused by
the application of six volts A.C. at 50 cycles, it is
quite casy to find the setting of the centring device that
allows the coil this movement without touching the
magnets,
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LOUD SPEAKER DIAPHRAC-MS

How Nodal Points are Traced by Means of Dust Patterns.

By N. W. McLACHLAN, D.Sc., M.LE.E. F.Inst.P.
(Concluded from page 35 of previous issue.)

CONICAL diaphragm can be compared with a

bell, and we should expect to find similar mark-

ings, i.e., nodal radii or meridians and nodal
circles. We are all familiar with the small houschold
hand or clectric bell, and know that its natural fre-
quency is well within the acoustic range. Arguing by
simile from our expericnce with the steel disc, we see
that if the fundamental tone of the bell is 512 cycles
it must start segmental action below this frequency.
For the sake of simplicity we shall consider the vibrat-
ing object, bell, disc or diaphragm, to ‘‘ break-up ”’
at its first natural frequency.

A bell is much more rigid than a paper cone, although
it is also a good deal heavier and thicker. One would
expef‘t therefore, that a paper cone would ‘‘ break-
up ' well within the acoustic range. If we tap a
paper cone, the resulting sound cannot be described as
musical in the same sense as that from a bell. The
cone yields a muffled, dull sound after the nature of
a thud. But, from theory and practice, we know that
this thud can be resolved into a fundamental sound

3 POWER
VALVES IN
PARALLEL

/

DIAPHRAGM
DRIVEN BY
REED

300 V.

FILTERED
SUPPLY

Fig. 7.—Diagram showing electrical circuit for driving cone
diaphragm.

accompanied by a series of partials or overtones.
Clearly the blending of these and the acoustic per-
formance of the paper diaphragm does not conspirc to
produce the effect of sounding brass or tinkling cymbal.
From the viewpoint of loud speaker reproduction this
unusual property of the cone is distinctly helpful,
although, of course, it is obnoxious at-times in that
it tends to colour certain reproduced sounds.

The inference to be drawn from our preceding remarks
is obviously that paper cones do not move as a whole
over the entire acoustic register. In fact, they ‘ break-
up '’ at comparatively low frequencies. From general
experience I find the *‘ break-up '’ frequency of a
conical diaphragm of 8 inches diameter or greater to

be below the middle of the pianoforte. The larger the
-diaphragm the lower is the break-up frequency.
Taking one’s cue from Chladni, it is possible by the
aid of small grains of suitable material to obtain
Chladni figures which exhibit the state of motion of a
loud spcaker diaphragm. The apparatus used is illus-
trated diagrammatically in
Fig. 7. Starting with a
filtered supply resulting in
a pure sine wave, the
voltage is applied to a bank
of power valves worked at
anode voltage of 300 to
400, according to the
amplitude desired. A suit-
able loud speaker move-
ment—a reed in this
particular case—with dia-
phragm attached, is actu-
ated by the current from
these valves. Lycopodium
powder is dusted over the

REEL
MOVEMENT

conical surface and the
power turned on. The Fig. 8.— The dimensions

diaphragm  vibrates and  and ariagement S, 0

makes the powder jump. “break-up *' effect.

It goes on jumping until

it finds lines of demarcation about which the diaphragm
is vibrating in opposite directions. The behaviour of
chopodium powder has been found by early experi-
menters in the investigation of vibrating plates to differ
from that of sand. It has been suggested that the
draught created by the vibration affects the light lyco-
podium powder quite differently from sand.

Practical Details for Successful Dust Figures.

However, in the experiments about to be described, I
found that lycopodium and sand traced out the same
patterns when used as a mechanical mixture or quite
separately. This was fortunate, because sand slides
off a conical surface so casily. So far as the diaphragm
is concerned there are scveral points to be observed
in order to obtain satisfactory results:
angle of the cone must not be too small or the lyco-
podium powder will merely roll to the apex. (2) The
surface of the paper must not be too smooth. (3) The
colour of the paper should be a gosd contrast with
the yellow lycopodium powder. One cone of rough,
brown paper, illustrated in Fig. 8, was particularly
successful, because the friction on the surface was
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McMichael Super Range Portable Four,-—

The long-wave performance s equally good, five or
six stations being available in daylight as well as after
dark.  Local thunderstorms and almospherics were
rather troublesome during the period of the test, and it
was noticed that the long-wave range was more sensitive
in this respect than the short.  For instance, when 5XX
was scriously interrupted by atmospherics the same

programme would be enjoyed from zLO in comparative

freedom,

The preliminary tests of selectivity were made 20
miles north of London, and jt was found that, cven
with the frame set to maximum and with the volume
turned fully on, inter-
ference from 20O extended
only two degrecs on either
side of its normal setting.
Under similar conditions
5GB and s5xXX spread

Wireless
Werld 4

to a high standard by judicious use of the compensating
tuning control and reaction. Contrary to generally
accepted theory, critical reaction was nsed under some
conditions with 4 marked improvement in
Judged in comparison with other portables
Range Four more than holds its own, and will unp-
doubtedly satisfy the public demand for Pleasing quality
of reproduction.

Concluding Comment,
The workmanship and finjsh are, of course, up to the
high standard which the firm
itself.

of McMichael sets for
The leather case ig of good quality and ig
grained to match the tun-
ing panel and battery com-
partment Jid,

A lucid and detailed in.
struction sheet is sent oyt
with each recciver, and no

five degrees: that g to
say, distant stations could
be received without inter-
ference at any  setting
Mmore  than five degrees
from these stations. By
tuning the frame to the
minimum on these stations
and makiug use of * the
volume control the inter-
ference from thege stations
could  be reduced to
alinost negligible propor-

tions.  In this way, for
instance, it was possible to receive Witzleben clear
of 5GB. At a distance of one mile from 21.0) conditiong

were naturally somewhat different. Nevertheless, one
or two of the more powerfyl German stations were well
received, and 5GB, of course, came through without a
trace of interference. To sum up. we would say that
the selectivity is more than adequate for most people's
requirements, and the indications are that {he receiver
should perform satisfactorily under the regional sche:e.

Quality of reproduction was found t¢ bhe dependent
to a certain extent on the tuning, and could be brought

——

‘* Close~up ** of control panel and valve compartment,

question likely to arise in
the mind of the purchaser
is left unanswered, There
is even an explanatory and
reassuring paragraph deal-
ing with the spark pro-
duced due to the charging
of the reservoir condensers
when the H.T. plugs are
inserted. A uscful tuning
“abac,” showing the ap- °
proximate relationship be-
tween wavclength  and
scale reading, together with
a list of the more important stations with wavelengths
and frequencies, is also included.

This is onc of the finest portables, irrespective of
type, which it has been our privilege to test, and
definitely establishcs Messrs. L. McMichael, Ltd., in the
front rank of original and progressive leaders of design,
With provision for mains opceration, and at g price
(22 guineas) which competes more than favourably with
ordinary domestic receivers of similar performance, the
Super Range Portable Four is convincing proof that
the portable is the set of the future.

CENTRING A MOVING COIL SPEAKER.

HE last operation in the assembling of a moving
coil speaker, the centring of the coil in the gap
n the magnet, is one which sometimes gives rise
to difficulties, especially if the gap has becn made as
small as is considered safe in an endeavour to obtain
the maximum flux across the gap for the small fielq-
current.  If the centring is done when the speaker is
disconnected from the set, it is sometimes found that
when the set is connected and the magnet cnergised the
coil is no longer central, or that, although the coil
appcears free enough when no signals are being received,
it strikes the magnet when a loud deep note, such as that
of an organ, is being reproduced,
It will be found to be a very great help if the coil is
adjusted while signals are being received, so that one
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Inay sec that the coil is free to move over the distance
requiredk.  Neither music nor speech make the ideg}
signal for the burpose, though either will serve jf nothing
better is to be had. If A.C. mains are available, it is
worth while to purchase a cheap transformer, giving an
cutput of about six volts, and to connect the sccondary
of this to the coil during adjustments. In this way the
Speaker is cnergised by a note of very low frequency—
in the usual case, fifty cycles—so that the movement of
the cone is at its maximumn.  With the coil swinging
back and forth over the wide range that is caused by
the application of six volts A.C. at s0 cycles, it is
quite casy to find the setting of the centring device that
allows the coil this movement without touching the
Inagnets.
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A Review

“ CONCORD *’ LOUD SPEAKER
EXTENSION FLEX.

This consists of two conduciors, each
comprising 14 strands of No. 36 S.W.G.
wire, single cotton covered and vnleanised.
The two wires are run parallel, and finally
covered with cotton braid. A length was
tested for capacity between the con-
ductors, and measurements showed that
this works out at 24 micro-mfds. per
foot. Readings were made with the wire
suspended in air, and do not take into
consideration capacity effects to earth.

« Concord ** loud speaker extension flex.

1t is supplied in cartons containing 25
yards with a box of small staples, and the
price is 55. 6d. The makers are the Con-
cordia Eleetric Wire Co., Ltd., New Saw-
lev, near Birmingham.

o000

“FORMO " TWO-RANGE TUNER.

The * Formo' two-range tuuner is a
good example ol a comhined coil assembly
for covering both high and medium broad-
cast wavebands. It consists of a cleanly
moulded former 4in. high and 24in. in
dizuneter, earrying a single layer winding
at the top end, and a six-section pile.
wound coil at the other end for loading
the circuit for the long waves. These

of Manufacturers’ Recent

two coils are connected in series, and for
medium waveband working the loading
coil is short-circuited by a simple make
and break switch. This is not included.
but is an extra. The former is fitted with
six pins, and fits imo a base which screws
to the basehward of the set.

The illustration shows an aerial-grid
coil suitable for use in *‘ Reinartz '’ type
circuits, and is provided with a reaction
winding which is common to both wave-
bands, so that to make this practicable
it has been accommodated in close juxta-
position to the long-wave coil, but well
removed from the medium band portion.

The aerial is connecied to a tapping on
the single-laver coil, but to assure good
selectivity an nerial shortening condenser
of about 0.0001 mfd. should be connected
hetween this tap and the aerial lead.
Connected in this manner to a standard
sized ILM.(. receiving aerial, and using

Formo two -~ range
aerial tuner and
mounting base.

a 0.0005 mid. tuning condenser, the wave-
bands covered were found to he 180 to 592
metres and 840 to 1,880 metvres.

The makers are the Formo Co.

JULY 17th, 1929.

Products.

(Arthur Preen and Co., Ltd.), Crown
Works, Cricklewood lane, London,,
N.W.2, and the price of the coil only is

10s. 6d. The 6-pin coil base costs 2s.
ocooQoo
“ORPHEAN POPULAR ' LOUD
SPEAKER.

This is an inexpensive cabinet cone
speaker selling at 30s., and made by the
London Radio Manufacturing Co., Ltd.,
Station Road, Merton Abbey, London,
S.W.19. It is available in light or dark

s« Orphean Popular'’ cabinet cone leud
speaker with an adjustable movement.

oak cabinets measuring 1lin,x11in. X
54iu. deep. and includes a 9in. diaphragin
and adjustable reed movement. On the
whole the quality of reproduction is
good, but to obtain good sensitivity the
unit must lLe carefully adjusted. In this
state volume should be kept down to that
just sufficient to comfortably fill a room
of average size, otherwise the unit will
show signs of distress.
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More Resignations.

Resiguations from the B.B.C. are being
maintaived at a brisk rate. I hear that
the next week or two will see the de-
parture of six more engineers, all bound
for the *‘ talkies,” and that another half
dozen of the tribe will set off on the
same pilgrimage in the very near future.

It is comforling to heac that
“ engineer ”” is an elastic term with the
B.B.C. for the thought that Savoy Hill
was to lose a dozen Captain Eckersleys
would be intolerable.

cooo
No “Regional ’ for Northern Ireland.

The only fresh item that reaches me
concerning the Regional Scheme is that
the projected regional  station  for
Northern Ircland wili not be proceeded
with, The needs of Ulster will be
covered by the existing station at Belfast,
which may be slightly increased in power
when the scheme approaches compielion,

This arrangement should cause little
or no dissatisfaction in Northern Ireland
as 2BE already provides an excellent ser-
vice and is, indeed, one of the most
relinble of the B.B.C. group.

©cooo0
Tatsfield Receiving Station.

The unew receiving station of the
B.B.C., now undev construction at Tats-
field, is expected to be ready by the
middle of August. Until then the work
of wavelength checking will be continued
at Keston.

oooo
Still Experimental !

5GB suffered an unusual breakdown on
Sunday, July 7th, when the start of the
afternoon programme was delayed for
fifty minutes owing to anm air lock in a
water pipe supplying the valve cooling
apparatuos.

As a result of this experience, special
precautions are to be taken to prevent
similar mishaps at the new regional
stations, which shows that B5GB is
triwmphantly maintaining its reputation
for being ‘“ experimental,”

o00o0O0
An Appalling Mistake.

And this reminds me that a flutter
occurred at Savoy Hill a few days ago
when, in a Press note regarding the re-
laying of the Thanksgiving Service by
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ARTTETAY

News from All Quarters: By our Special
Departures from Savoy Hill. —Newsparers Without Sets.

the short-wave brouadeasting station 5SW,
the word * experimental”” was inadver.
tentiy omitted. Al sorts of dodges were
resorted to in an endeavour to make
amends for this appalling mistake, but
it was too late,
cooo

Newspapers without Wireless.

A little gronp o journalists attended
at Savoy Hill on Wednesday last to hear
Mr. H. G. Wells 1alk on World Feace,
but T understand thut they got no nearer
to the great man himself {hau the official
drawing-room, where they listened just as
You and I did on a loud speaker.

Why this visit to headquarters ? Surely
it was superfluous? The stuuning ex-
planation is that numbers of newspapers
have no receiving sets, and are thus eut
off from a voleano of information which
may gush forth with ‘ news interest *’ at
any momeut,

It is troe that the papers are saved the
cost of the annual licence fee, but is it
worth the risk?

A POPULAR GERMAN STATION.
Munich, which operates on 533 metres
with a power of 4kW.

Correspondent.

—Prague Plan Prophecies.

Future of the Prague Plan,

Although the Prague Plan seems to be
remarkably successful at the moment,
prophets are arising who declare that,
from a test point of view, the present
season is the very worst that could have
been chosen, and that the onset of winter
will quickly show that the interference
problem has hardly been scratched,
Because signal strength is always reduced
during the summner months, it is con-
tended that stations which are now
amicable neighbours will be producing
unholy heterodyning by, say, October,

o ooCo
M. Braillard Hands Out Bougquets,

This unhappy prediction may be cor-
rect, but for the present there is no doubt
that conditions for European listening
are quite good. M. Braillard, the mov.
ing spivit at the Brussels wavelength
checking centre, seems immensely satis-
fied, and I hear that he has already dis-

tributed  congratulations to various
countries, notably Britain, Germany and
Spain.

¥rance is not yet settled, but it lins
to be remembered that the French stations
are coming under a central anthority for
the first time, and are unequipped with
official wavemeters,

Rassia bas yet to display a close ail-
herence to the new wavelengths, and here,
too, the absence of Brussels wavemeters
may complicate matters,

CoGCO
What We Really Like.

The standard of musical taste among
listeners is undergoing u chunge, a .fact
which emerges from g long series of
** Request ” hours broadcast from 5GB.
The Birmingham ** Request ” Look now
conlzins a preponderance of demands for
so-called high-brow items, and the move
in this direction is growing,

An hour of requests will be broadcast
from 5GB on August 1st. '

cvoo

The New Instrument.

Extvact from B.B.C. official notice—
“The cast will include . . . with
a satellite of syncopation at the
paino.”
Possibly painful enough without the
paino.
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~The“Breaking-Up of .
LOUD' SPEAKER ~ DIAPHRAGMS

How Nodal Points are Traced by Means of Dust Patterns.
By N. W. McLACHLAN, D.Sc.. M.LE.E., F.Inst.P.

(Concluded from page 35 of previous issuc.)

CONICAL diaphragm can be compared with a

bell, and we should expect to find similar mark-

ings, i.e., nodal radii or meridians and nodal
circles. We are all familiar with the small household
hand or electric bell, and know that its natural fre-
quency is well within the acoustic range. Arguing by
simile from our expericnce with the steel disc, we see
that if +he fundamental tone of the bell is 512 cycles
it must start segmental action below this frequency.
For the sake of simplicity we shall consider the vibrat-
ing object, bell, disc or diaphragm, to ‘“ break-up "’
at its first natural frequency.

A bell is much more rigid than a paper cone, although
it is also a good deal ‘heavier and thicker. One would
expect, therefore, that a paper cone would ‘‘ break-
up ’’ well within the acoustic range. If we tan a
paper cone, the resulting sound cannot be describea 1s
musical in thc same sense as that from a bell. Th.
cone yiclds a muffied, dull sound after the nature of
a thud. But, from theory and practice, we know that
this thud can be resolved into a fundamental sound

3 POWER
VALVES IN
PARALLEL

FILTERED H— DIAPHRAGM
DRIVEN BY
SUPPLY | l DRIV
=~ 300 V.

Fig. 7.—Diagram showing electrical circuit for driving cone
diaphragm.

accompanied by a series of partials or overtones.
Clearly the blending of these and the acoustic per-
formance of the paper diaphragm does not conspire to
produce the effect of sounding brass or tinkling cymbal.
From the viewpoint of loud speaker reproduction this
unusual property of the cone is distinctly helpful,
although, of course, it is obnoxious at -times in that
it tends to colour certain reproduced sounds.

The inference to be drawn from our preceding remarks
is obviously that paper cones do not move as a whole
over the cntire acoustic register. In fact, they * break-
up ’’ at comparatively low frequencies. From general
experience I find the ‘‘ break-up "’ frequency of a
conical diaphragm of 8 inches diameter or greater to

be below the middle of the pianoforte. The larger the

diaphragm the lower is the brcak-up frequency.

Taking one's cue from Chladni, it is possible by the
aid of small grains of suitable material to obtain
Chladni figures which exhibit the state of motion of a
loud speaker diaphragm. The apparatus used is illus-
trated diagrammatically in
Fig. 7. Starting with a
filtered supply resulting in
a pure sine wave, the
voltage is applied to a bank
of power valves worked at
anode voltage of 300 to
400, according to the
amplitude desired. A suit-
able loud speaker move-
ment—a reed in  this
particular case—with dia-
phragm attached, is actu-
ated by the current {from
these valves. Lycopodium
powder is dusted over the
conical surface and the
power turned on. The  Fijg. 8.—The dimensions
diaphragm  vibrates and  and, areasgerent o, O
makes the powder jump. ‘" break-up ' effect.

It goes on jumping until

it finds lines of demarcation about which the diaphragm
is vibrating in opposite directions. The behaviour of
lycopodium powder has been found by early experi-
menters in the investigation of vibrating plates to differ
from that of sand. It has been suggested that the
draught created by the vibration affects the light lyco-
podium powder quite differently from sand.

REEL
MOVEMENT

Practical Details for Successful Dust Figures.

However, in the experiments about to be described, 1
found that lycopodium and sand traced out the same
patterns when used as a mechanical mixture or quite
separatcly. This was fortunate, because sand slides
off a conical surface so easily. So far as the diaphragm
is concerned there are several points to be observed
in order to obtain satisfactory results: (1) The central
angle of the cone must not be too small or the lyco-
podium powder will merely roll to the apex. (2) The
surface of the paper must not be too smooth. (3) The
colour of the paper should be a gosd contrast with
the yellow lycopodium powder. One cone of rough,
brown paper, illustrated in Fig. 8, was particularly
successful, because the friction on the surface was
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LOUD SPEAKER DIAPHRAGMS

How Nodal Points are Traced by Means of Dust Patterns.
By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P.

(Concluded from page 35 of previous issuc.)

CONICAL diaphragm can be compared with a
A bell, and we should expect to find similar mark-

ings, i.e., nodal radii or meridians and nodal
circles. We are all familiar with the small household
hand or electric bell, and know that its natural fre-
quency is well within the acoustic range. Arguing by
simile from our cxpericnce with the steel disc, we see
that if the fundamental tone of the bell is 512 cycles
it must start segmental action below this frequency.
For the sake of simplicity we shall consider the vibrat-
ing object, bell, disc or diaphragm, to ‘‘ break-up *’
at its first natural frequency.

A bell is much more rigid than a paper cone, although
it is also a good dcal ‘heavier and thicker. One would
expect, thercfore, that a paper cone would ‘¢ break-
up ”’ well within the acoustic range. If we tap a
paper conc, the resulting sound cannot be described as
musical in the same sense as that from a bell. The
cone yields a muffled, dull sound after the nature of
a thud. But, from theory and practice, we know that
this thud can be resolved into a fundamental sound

3 POWER
VALVES IN
PARALLEL -

/

DIAPHRAGM
DRIVEN BY
REED

FILTERED
SUPPLY
= 800 ¥

Fig. 7.—Diagram showing electrical circuit for driving cone
diaphragm.

accompanied by a series of partials or overtones.
Clearly the blending of these and the acoustic per-
formance of the paper diaphragm does not conspire to
produce the effect of sounding brass or tinkling cymbal.
From the viewpoint of loud speaker reproduction this
unusual property of the cone is distinctly helpful,
although, of course, it is obnoxious at-times in that
it tends to colour certain reproduced sounds.

The inference to be drawn from our preceding remarks
is obviously that paper cones do not move as a whole
over the entire acoustic register. In fact, they *‘ break-
up '’ at comparatively low frequencies. From general
experience I find the ‘‘ break-up '’ frequency of a
conical diaphragm of 8 inches diameter or greater to

be below the middle of the pianoforte. The larger the
diaphragm the lower is the brecak-up frequency.
Taking one’s cue from Chladni, it is possible by the
aid of small grains of suitable matcrial to obtain
Chladni figures which exhibit the state of motion of a
loud speaker diaphragm. The apparatus used is illus-
trated diagrammatically in
Fig. 7. Starting with a
filtered supply resulting in
a pure sine wave, the
voltage is applied to a bank
of power valves worked at
anode voltage of 300. to
400, according to the
amplitude desired. A suit-
able loud speaker move-
ment-.a reed in this
particular case—with dia-
phragm attached, is actu-
ated by the current from
these valves. Lycopodium
powder is dusted over the
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conical surface and the

P?WCY turHEd. on. Tht‘ Fig. 8. — The dimensions
diaphragm  vibrates and  apd srrangement of dla
makes the powder jump. ““break-up " effect.

It goes on jumping until

it finds lines of demarcation about which the diaphragm
is vibrating in opposite directions. The behaviour of
lycopodium powder has been found by early experi-
menters in the investigation of vibrating plates to differ
from that of sand. It has been suggested that the
draught created by the vibration affects the light lyco-
podium powder quite differently from sand.

Practical Details for Successful Dust Figures.

However, in the experiments about to be described, I
found that lycopodium and sand traced out the same
patterns when used as a mechanical mixture or quite
scparately. This was fortunate, because sand slides
off a conical surface so easily. So far as the diaphragm
is concerned there are several points to be observed
in order to obtain satisfactory results: (1) The central .
angle of thc conc must not be too small or the lyco-
podium powder will merely roll to the apex. (2) The
surface of the paper must not be too smooth. (3) The
colour of the paper should be a gosd contrast with °
the yellow lycopodium powder. One cone of rough,
brown paper, illustrated in Fig. 8, was particularly
successful, because the friction on the surface was
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Departures from Savoy Hill. —Newspagrers Without Sets.

More Resignations.

Resignations from the B.B.C, are being
maintaived at a brisk rate. I hear that
the next week or iwo will sce the de-
parture of six more engineers, all bound
for the *‘ talkies,”” and that another half
dozen of the tribe will set off on the
same pilgrimage in the very near future.

1t is comforting to hear that
* enginecr "’ is an elastic term with the
B.B.C. for the thought that Savoy Hill
was to lose a dozen Captain Eckersleys
would be intoleralile,

0000
No “Regional » for Northern Ireland.

The ounly fresh item that reaches me
concerning the Regional Scheme is that
the projected regioval station for
Northern Treland will not be proceeded
with. The needs of Ulster will be
covered by the existing station at Belfast,
which may be slightly increased in power
when the scheme approaches completion.

This arrangement should cause little
or no dissutisfaction in Northern Ireland
as 2BE already provides an excellent ser-
vice and is, indeed, one of the most
relinble of the B,I}).C.o group.

Le] Le]

Tatsfield Receiving Station.

The new receiving station of the
B.B.C., now under construction at Tats-
field, is expected to be vendy by the
middle of August. Until then the work
of waveleugth checking will be continued
at Keston.

0000
Still Experimental !

S5G1 suffercd an unusual breakdown on
Sunday, July Tth, when the start of the
afternoon programme was delayed for
fifty minutes owing to an air lock in a
water pipc supplying the valve cooling
apparatus.

As a result of this cxperience, special
precautions are to be taken to prevent
similar mishaps at the new regional
stations, which shows that 5CGB is
triumphantly maintaining its reputation
for being * experimental,”

0000
An Appalling Mistake.

And this reminds me that a flutter
occurred at Savoy MHill a few days ago
when, in a Press note regarding the re.
laying of the Thanksgiving Service by

B 21

the short-wave broadcasting station 55W,
the word “ experimental’” was inadver.
tently omitted. All sorts of dodges were
resorted to in an endeavour to make
amends for this appalling mistake, but
it was too Iate.
0000

Newspapers without Wireless.

A little groap of journalists attended
at Savoy Hill on Wednesday last to hear
Mr. H. G. Wells talk on World Peace,
but T nuderstand that they got no nearer
to the great man himself than the official
drawing-roont, where they listened just as
you and I did on a loud speaker.

Why this visit to headquarters? Surely
it was superfluous?  The slunning ex-
planation is that numbers of newspapers
have no receiving sets, and ave thus cut
off from a volcano of information which
may gush forth with ** news interest ”* a
any moment,

It is true that the papers are saved the
cost of the annual licence fee, but is it
worth the risk?
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A POPULAR GERMAN STATION,
Munich, which operales on 533 metres
with a power of 4kW.

News from All Quarters: By Our Special Correspondent,
—Prague Plan Prophecies.

Future of the Prague Plan,

Although the Pragne Plan seems to be
remarkably successful at the moment,
prophets are arising who declare that,
from a test point of view, the present
seasou is the very worst that could have
been chosen, and that the onset of winter
will quickly show that the interference
problem has hardly been scratched.
Because signal strengih is always reduced
during the summer months, it is con-
tended that stations which are now
amicable neighbours will be producing
unholy leterodyning by, say, October.

0000

M. Braillard Hands Out Bougquets.

This wnhappy prediction may be cor-
rect, but for the present there is no donbt
that conditions for Kuropean listening
ave quite good. M. Braillard, the mov-
ing spivit at the Brussels wavelength
checking centre, seems immensely satis-
fied, and I hear that he has already dis-
tributed  congratulations to  various
countries, notably Britain, Germany and
Spain.

France is not yet settled, but it has
to be remembered that the French stations
are coming under a central authority for
the first time, and arve unequipped with
official wavemeters.

Russia has yet to display a close al-
herence to the new wavelengths, and here,
too, the absence of Brussels wavemeters
may complicate matters,

SO
What We Really Like.

The standard of musical taste among
listeners is undergoing a change, a fact
which emerges from a long series of
** Request '’ hounrs broadeast from 5GB,
The Birmingham * Request ”* hook now
contaius a preponderance of demands for
so-called high-brow items, and the move
in this direction is growing.

An honr of requests will be broadcast
from 5GB on August 1st, :

0200
The New Instrument.
Extract from B.B.C. official notice—
“The cast will include . .. with
a sutellite of syncopation at the
paino.”

Possibly painful enough without the

paino.
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- The" “ Breaking-up ”’-of Loud Speaker Diaphragms.—
- adequate to prevent sliding, but not too large for the
- powder to be moved by the diaphragm.

The first
thing is to choose a low frequency which yields no

" dust figure.. With the above diaphragm at 8o cycles

no figure appeared, so that the break-up frequency
had not been reached. At go cycles there were
signs of something about to happen, and this is
illustrated in Fig. 9, which indicates a certain pattern.
Now, from the case of the steel disc one would

~ expect the conical did-

phragm to break up into
two segments, each vibrat-
ing about a diameter. The
diaphragm did not seem in-
clined to act this way at
all, doubtless due to rough
treatment, because earlier on

what squashed at the edge.

Moreover, its mechanical
and geometrical symmetry
was destroyed, but this did
not prevent useful information being obtained. The
pattern at.go cycles was as shown in Fig. g, and an
increase in amplitude was accompanied by ‘‘ steam-
ing * at certain points. The ‘‘ steaming ’’-is rather
intriguing and occurs when the amplitude of vibration
of the diaphragm islarge. The lycopodium just bubbles
like sea spray and.is thrown off the diaphragm into
this merry dance with great vigour. '

Fig. 9.—Showing the dust
pattern on cone of Fig. 8 at
90 cycles.

Variation of Patterns with Frequency.

At a frequency just above go cycles six sectors
appeared, as shown in Fig. 10. On pressing the sur-
face at, say, P, the distribution altered owing to a
variation in the mechanical state of the diaphragm.
The powder ran up the cone towards the apex and

then joined a stream sliding towards the periphery. -

The number of sectors increased to eight at 105 cycles,
when a good deal of
powder accumulated over a
circle 4 inches diameter
round the apex. The latter
was stiffened and moved as
a whole at this frequency.
Beyond 105 cycles the num-
ber of sectors increased, but,
owing to the accident to the
diaphragm aforesaid, they
were difficult to count with

Fig. 10.—The dust pattern
on cong jirst above 90 cycles.

173 cycles there appeared to
be 16 sectors. When a frequency of 336 cycles was
reached the mode of vibration gave rise to ring mark-
ings. At 1,600 cycles there were both radial lines and
rings. The lines and rings were quite irregular, due
to non-homogeneity of the diaphragm. Above 3,000
cycles the movement of the diaphragm was too small
to have any appreciable effect on the powder, i.e., it
would not dance and play.

object.
B 23.

It must be borne in mind, however, that

it unfortunately got some-

any degree of certainty. At

Doubtless, additional .
input to the valves would have achieved the desired .

Wireless , P
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where frequencies above 3,000 cycles are concerned
. amplitudes of a few millionths of an inch yield loud
sounds. As these experiments were not conducted in
a vacuum, the listener’s feelings have to be considered.

Apart from the question of Chladni figures, the fre- .

\

quenicy was raised to 6,000 cycles, when it was found ™ -

that removal of the diaphragm made no appreciable

difference to the intensity of the sound radiated. This.

being so, the radiation was derived solely from the
reed- and its attachment mechanism to.the cone—an
important fact. ' '

Summary of Observations.

To sum up the results of these experiments we can’

-say i — : -

(1) Below a certain frequency a conical diaphragm
will not exhibit dust figures. ~ The absence of such
.figures does not mean that the diaphragm moves as
.a whole. : )

(2) At a certain frequency a conical diaphragm ex- .

 hibits dust figures.  With a symmetrical and homo-
geneous cone it is highly probable that the first dust
figure is a diameter (two radial nodes), i.e., the

diaphragm is divided into two equal segmental portions -

moving in opposite directions. In the present experi-
ments, owing to damage to the diaphragm, this mode
.was not apparent to the naked eye.. )

(3) This first resonance or natural frequency of the
diaphragm is defined as the point where it ** breaks-up.’’
The larger the diaphragm the lower the ** break-up ”’

frequency, provided the thickness and angle of the -

cone are the same throughout. )

(4) Greater numbers of radial nodes occur at
resonance frequencies above -
the break-up point. After
a certain frequency these
disappear and give rise to
a nodal circle. Beyond
this there are two or more
nodal circles interspersed by
radial nodes.

(5) This progressive
break-up of the diaphragm
continues until at fre-
quencies in the neighbour-
hood of 6,000 cycles the
sound emitted by the dia-
phragm per se is sub.
stantially zero.

With this information at.
hand we have now to dis-.
cuss the properties of the
diaphragm as a radiator of
sound. Any vibrating sur-
 face can be split up into a very large number of
elemental vibrating . areas (see Wireless World, 23rd
March, 1927), and each area can he regarded as a source
of sound. As we explained in the article in question,
the net result of radiation from, say, a tlat.disc was
the vector sum of the radiation from all the elemental
areas.  Taking the disc in Fig. 11, the point P f1s
farther away from A than it is from B, so that the
sound from B will reach P sooner than that from A,

Fig. 11.—At P the sound

from A is later than that

from B by the time taken

to travel the distance AN,

AB is an edge view of the
disc.

4
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The * Breaking-up ** of Loud Speaker Diaphragms.—
~ Moreover the sounds from A and B will be out
of phase and may interfere if the wavelength is
short enough.  With a conical diaphragm at, say,
2,000 cycles, where there are a number of vibrating
sectors or rings, or both, it is clear that at P the net
effect at any instant is due to some areas on the cone
giving positive and others negative radiation. As a case
in point, take the adjacent segments X and Y of a
disc (see Fig. 12). X moves forward, whilst Y moves
backward, so that the net
radiation at P, due to X
and Y, is the vector differ-
ence of the two. But there
is still another effect. If X
causes a positive pressure,
whilst Y causes an equal
negative pressure, it is clear
that there will be a circula-
tion cffect from X to Y,
since the former is at the
higher pressure. This will
tend also to reduce the
radiation pressure at P.

Now, if we bear in mind
the fact that as the fre-
quency increases the dia-
phragm  breaks-up into
vibrating areas of different
shapes, also that there is the
circulation effect between
those parts moving in op-
‘posite  directions,? it is
evident that the pressure at
any point in space is the
result of a very complex
radiator. Instead of a simple source of sound from
which the waves spread out hemispherically, we have
a large diaphragm broken up into a number of vibrating
areas. these representing a-myriad of simple sources
of different amplitudes and phases. And the pressure
at any point is the vector sum of the radiation, due to
all the elemental areas on the diaphragm; in com-
bination with the circulation effect between oppositely
vibrating portions.

To this hectic picture we must add the influence of

Fig. 12.—In this case the
disc is vibrating about a
diameter through O. The
upper portion moves to the
right, whilst the lower por-—
tion moves to the left. Tbe
effect at P will depend upon
PB, PA and the frequency.
At alow frequency the sound
at P due to the two halves
will cause a net reduction
since one is positive whilst
the other is negative.

1¢ Loud Speakers,” Chap. V, Iliffe & Sons Ltd.

JULY 17th, 1929.

transmission loss in the diaphragm. At the higher
frequencies this loss is apparent, so that the amplitude
of the peripheral portions of the disc will suffer attenua-
tion. Finally, at frequencies of 5,000 or upwards the
net radiation from the diaphragm is curbed by losses
and interference to such an extent that its practical
value is zero.?

With facts like these before one, it would appear to
be a hopeless task to design a loud speaker to yield
satisfactory results. But, taken in the proper manner,
this comical performance of a conical diaphragm can
be put to a very useful purpose. On the one hand
we have a diaphragm whose effective area of vibration
can be considered to fall away with increasing fre-
quency. On the other we have a vibrating reed whose
response increases up to, say, 3,000 or 4,000 cycles.
By combining these two in the proper manner it is
possible to secure a loud speaker whose response in
an average room from 150 cycles upwards is quite
pleasing. Of course, there are variations where the
““ mode *’ of vibration of the diaphragm alters, but
these are not evinced aurally to any serious degree.
By attacking the problem of the reed drive loud speaker
in this manner I have been able to secure the results
exemplified in the Amplion ‘‘ Lion.” -

At the moment there exists no formula from which
we can calculate the performance of a diaphragm. But
by considerable practice and much experimental data
the problem of loud speaker design will in time be
reduced to a question of arithmetic. Just as thousands
of observations and hours of computation were neces-
sary before Kepler cculd formulate the planetary laws,
so with the complex behaviour of loud-speaking
apparatus it is equally essential that much empirical
work must precede the final empirical generalisation
or so-called law. Until the requisite data is forthcoming,
so that thc wheat can be separated from the chaff, the
problem of diaphragm design must be largely based
on trial and error. This must not be regarded by the
pundit as unscientific. There could be no science with-
out practical measurement coupled in its initial stages
by trial and error. All theory is merely as true as
the practical data from which it is formulated.

2 Further information on this subject will be found in “Loud
Speakers,”” Chapters 4 and 8. In Chapter 4 the velocity of
energy propagation in a diaphragm should be less, not greater,

than that of sound.
]

* LETTERS TO

1

THE EDITOR.

The Editor does nol hold himsell responsible for the opinions of his correspondents.

Corresponderce should be addressed to the Editor, * The Wireless World,’' Dorcet House, Tudor Street, E.C.4, and must te accompanied by the writer’s name and address.

AMATEUR STATUS.

Qir,—Heuarty congratulations on your editorial for July 3rd.
You have hit the proverbial nail fair and squarely on the head.
Perhaps a few of my own experiences might be of interest.

Last year I arranged to carry ont some tests in “ skip dis-
tance”’ with amateurs in different countries, and wished to
compare the effects on 45, 32 and 22 metres. I was already
licensed for 45 and 22 metres, and appiied for a 32 metre permit.
After about six months’ correspondence with the Post Otlice,
they told me they would give me the permit if the Radio

Society of Great Britain would support my application. I wrote
to the R.S.G.B. (of which I am a member) and asked them to
do so. They flatly refused. I pressed for a reason, but they
refused to give any.

Now, I have never done anything to deserve this, and can
only suppose that this is the treatment handed out to all- mem-
bers. How many people ave going to join a body that treats its
members in this way? Personally, T would have resigned long
ago, only I have always hoped that things would improve. 8¢
far they have not.
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Now, with the Washington regulations mn torce, I will never
be able to carry out these tests, as 32 metres is now banned.

Again, some time ago, the Post Office complained to me about
causing interference with B.C.L.s in this district. I knew this
was impossible, as I was using very low power at the time,
and in any case I never transmitted during B.B.C. hours. As
the Post Office got very nasty about it, I asked the R.8.G.B.
to help me, but again they turned a deaf ear. After a lot of
trouble, I got the Post Ottice to bring down a D.F. van. They
found that my statements had been covrect in every way, and
that no interference was caused even if I did transmit !

The R.S.G.B. nowadays seem to be more concerned with “ Con-
ventionettes ”’ and social gatherings than with honest experi-
mental work.

I sincerely hope that your efforts for reform, and the raising
of amateur status, will meet with the reward they so richly
deserve. - A. JAMIRON,

Bangor, Co. Down.

Sir,—In congratulating you on the manner in which you are
utilising your leading articles of late to draw attention to the
deplorable state of the transmitting amateur in this country 1
beg to draw your attention to an important factor to which yvou
have not referred. Whilst agreeing that the R.S.G.B. is the
recognised organisation for the transmitting amateur (for in its
enthusiasm to retain this position it has practically ceased to be
of any use to the non-transmitter), it has certainly declined in
* activity as regards fighting the P.M.G. for the amateur’s rights.
This may be due to certain aversion to quarrelling with its own
officers.

The Association of British Radio Societies, an organisation
which exists for, and serves, every class of amateur, has in
its shovt existence been of an appreciable help to the transmitter
in connection with the steps taken by the P.M.G. to enforce the
.regulations of the Washington Conference. It was directly con-
nected with the granting of a further month’s breathing space
after the P,M.G.’s ultimatum of October last, and also with the
approving by the Post Offica authorities of a commercially made
absorption type of wavemeter for use with transmitters. This
Association is, I believe, the very organisation that will prove
capable of so combining the interests of the Radio amateur that
a united front will automatically be formed to withstaud the
assaults of officialdom, the only smre way of obtaining results.
It is up to the amateurs themselves, therefore, to support this
comparatively new body and enable it to carry on with a greater
power the good work that it has already started.

At the recent Convention held at the North-East Coast Exhi-
bition at Newcastle, where both the A.B.R.S. and the R.S.G.B.
weve represented on the platform, the delegates of the former
bhody were able to inform the andience that in no single case had
a society, or individual, lost its transmitting licence (in the recent
reshufiing) when the matter had been looked into by the Asso-
ciation. R. M. KAY, B.Sc.

Manchester.

Sir.—On behalf of the Association of British Radio
. Societies we wisly to express our appreciation of your leading
articles of June 19th and July 3rd.

The A.B.R.S. for its part has for some time been fostering
a spirit of mutual respect and esteem between its members and
the officials of the Post Office. We think that our efforts with
regard to the question.of frequency controlling apparatus for
use at amateur transmitting stations may be taken as a case in

oint. We don’t wish to claim all the credit for getting the
f’nsb Office to modify their conditions, but as has alveady been
fully reported in our Association journal—‘‘ British Radio ''—
we kept up a lengthy correspondence with the Post Office until
thev accepted most of our suggestions.

We gnite agree that the amateur (particularly with regard to
transmitters) has suffered much discouragement at the hands of
the Post Office, but we venture to suggest that the amateurs
(or at any rate a section of them) have not, as you put it, ‘ per-
mitted themselves to be crushed without showing the resent-
ment of the proverbial worm.” This Association has done its
best to procure official understanding of the amatewr’s diffi-
culties and will cortinue to do so, believing that the Post Office
authorities are open to reason with representative opinion,

We are also substantially in agreement with your remarks
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about the present conduct of the Radio Society of Great Britain
and its policy (or the lack of it). - 1

The A.B.R.8. would probably never have come into existence
had the R.8.G.B. fulfilled its claims and obligations. For that
slackness on the part of its former officials the committee must
accept the ultimate blame, but nothing is more certain than that
it the R.S.G.B. had lived up to its national title (instead of

being conducted as a *“glorified London wireless society ') the
amateurs would have been in a much stronger position than at .

present obtains. We have no desire to rake up a good deal of
what has passed, but we do wish to associate ourselves very

cordially with your stand on behalf of the amateur, and to say-

that we shall always be glad to co-operate with you in any
activity which will assist the improvement of the amateur status
in this country. LEONARD A. GILL,
Hon. Secretary, Association British Radio Societies.
: : J. HARTLEY,
Hon. Managing Editor, British Radio.

8ir,—As an old reader of this fine journal I wish to heartily
congratulate you on your splendid editorial articles on behalf
of our amateur transmitters.

It is high time a ‘‘straie’’ should be started against these
insane regulations, which, forced upon us by an administra-
tion whose crass ignorance, greed and suspicion of amateur
radio matters, places the amateur under an official stranglehold,
and also fails to “ protect ” the P.O. in actual practice.

On the other hand, I cannot agree that the amateur is ‘‘ peter-

ing out,” for at the time of writing amateur transmission in
this country has never before reached a higher degree of enthu-
siasm, activity, or actual numbers of stations. Granted a few
stations -owned by electrical concerns, etc., have returned their
permits under the new regulations, but they have been replaced
many times over by new and enthusiastic amateur transmitters
since the regulations came into force, and our ranks are swell-
ing splendidly month by month. What we require is a live-
wire society to represent us, one that will not take “no™ for
an answer, and is prepared to raise its voice and fight to an
end.

Things badly required are :— .

Full width of o/l Washington amateur wavebands; abolition
of the absurd 10-watt restriction; full permission to handle

public or service traffic in cases of emergency, together with an

organised network of stations to deal with same.

Another point often overlooked is the great value of amateur
radio as an international peace agent. I am convinced that
if every other member of the community was a ‘ ham,’” inter-
m:.tion.{v dispute would be a thing of the past, for one has only
to listen to the cheery chats and jokes between the world’s
amateurs to realise this.

May your efforts be crowned. with success, and more power
to your very fine journal. ‘“FED-UP G HAM.”

_ Surrey.

‘ JUNK"”—A SUGGESTION.

Sir,—Wireless amateurs often have problems to solve, but
none perhaps so awkward as the question of what to do with
old apparatus. One writer in * Current Topics ’’ recently
appealed for discarded apparatus to start a working lads’ wire-
less club. But who wants burnt out transformers and obsolete
forms of inductances and the copper wire that has donc its
duty once or perhaps several times in sundry sets and is now.
too kinkea to be of any further use? My suggestion is that
the wireless societies up and down the country should collect
scrap copper on behalf of the hospitals. This should torm a’
very useful source of ‘‘pin money’ to them with copper at
1s. 4d. per 1b. and likely to become dearer rather than cheaper
on account of the increasing demand for this metal. © The
revenue from this source might quite soon become equal to that
from the tinfoil collecting which is now so nbiquitous and
popular. especially as pounds of scrap copper are to be found
lying about, compaved with mere ounces of tinfoil.

I offer this idea for your consideration, and although 1 am
not in a position to organise a colleclion on national lines. I

could start the ball rolling with a few pounds of scrap aerial

H. W. KENDALT.

wire, etc. .
’ (Wireless and Experimental Association).
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be strictly enforced,

which are printed below,; these must
A selection of queries of general

inferest is deall with below, in some cases al greater length than would be possible in a letler.

Testing an L.F. Transformer.

Thinking that the windings of my L.F.
transformer hud hecome defertive, 7
have recently bLeen carrying out a
test. When telephones and a dry cell
were connected in turn across primary
and secondury terminale, clicks were
produced, and were of greatest in-
tensity when the eircut throuyh the
primary was completed. 1'his, I take
it, sugyests that everything 1is 1n
order.

Now for my troulle. The trans-
former was repluced and connected
up in the sel, and telephones were
again connected across its terminals.
Negnals were observed to be very much

“louder with a connection across the
primary than aciozs the scrondary;
surely this should be reversed, on
acvount of the woltage step-up that
should take plucc? G. P. N.

The effects you describe would indicate

that the transformer is in good condition,
and it is quite natural that signals should
be louder when telephones are counected
across the primary terminals than when
they are transferred to the secondary.

This is becanse the latter winding has in

all probability an impedance {hat does

not match that of the telephone wind-

ings. and consequently the power delivered

ia greatly reduced.
pooct

Simplified Pick-up Connections.

In gour recent descriptior.  of  the
McMichael Home Constructors’ set,
it was mentioned that qrovigion
was nade for connecting « pick-
up in an extremely simple manner
—by jolning one termind divectly
to the detector grid and another to a
neyotive bias vollage point. My own
recelier 13, tn hroad outline, some-
'nlml similar to the one wnder dis-
cuxsion, “ut a tronsformer-coupled
H.F. stage is wsed; would this
method of connection still e applic-
able, and, if 80, will you pleuse give
me. a circwit diagram?

By the way, I cannot quile see how
the application of a positive potential
to the gril is arvoided without d's-
connecting t>z grid leak. 1. C. G.

In that you ave using transformer
coupling the position is not affected at
all; in fact. this method of connection is
applicable to any set having a grid de-
tector. We show in Fig. 1 the methnd of
naking the addition to v nr own set.

Of couvse, if it is more convenient, there

is no objection to taking hias for the

detector ‘valve (when it is converted to

a first styge L.F.
H.F. valve hi~s cell.

1t is quite unnecessary to disconnect
the grid leak, as the positive potential

amplifier) from the

DET.
lk 1
|
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/
-
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Fig. 1.—Methad of connecting a pick-uop
in a grid detector circuit.

impressed through it on to the grid will
be completely annulled by the voltage
applied directly from the battery.

2000

Voltmeter Resistance Rating.

I read that rvoltmeters are yenerolly rated
in “ ohms per volt.” Can it be taken
that my moving iron meter marked
4,000 ohms” has a totul resistunce
of 600,000 ohms (4,000 multiplied by
150), which is the moximum r+oltage
1e(1(lmg? S.D. J.

No, in this particular case the marking
on the meter will indicate its total resist-
ance.

RULES.

1.} Only one question (which must deal with
a single specific yint) can be answercd.  Lellers
nust be concisely worded and headed °** Infor-
malion Department,”

(2.) Queries must be wriflen on onc side of
the paper, and diugrams draum on a separate
sheel, A self-arddressed stamped envelope mus!
be enclosed for postul reply.

(: Designs or circadt dingrums for complele
receivers cannot be given ;. wunder present-day
rondilions justice cannot be done fo tuestions
of this kind in the course of a letter,

(4.) Practical wiring plans cannt be supplied
nr considered.

(5.) Designs jor romponenls auch as L.F.
cholces, power #ransformers, elc., cannol be
supplied.

(6.) Queries arising from the eonstruction or
operation of reccivers musl be confined lo con-
siructional sets described in ‘' The Wireless
World > or lo sltandurd manufacturers’ receivers.

Readers desiring informalion on mafters
beyond the scope of the Informalion Depart.
ment are invited to submil suggestions regarding
subjects lo be treated in [ulure articles or
paragraphs.

A.C. Valves and Quality.

Is there any reason why o sel with
indirectly heated wvalves should not
give the best attuinable gquulity of
reproduction? [ ask this question
becuuse the great majority of sets
de'*n/lu'll purely  from  the quality
point of view seem to include battery-
heuted walrves. E. T. C.

Battery operation is adopted as a safe-
guard against A.C. pot-1tials reaching
ths early stages, and particularly the de-

tector. At present the range of A.C.

valves is limited, while for the small

current taken one can make a choice from
an extensive range,.
ooon

L.F. Amplifier Considerations.

I am scnding wou a cirenit diagriom of
my qroposed recewwer.  Will pou
please criticize 18, bewring in mind
that 1 require a large undistorted
output, and sufficient sensitivity to
enable me to receive my two neurest
stutions (respectively about 80 and
60 miles distant) with an ample mer-
gin of safety?  Laong-distance recep-
tion is of secondary tmiportanre,
athough a3 1 am favourably situ-
ated, | expect to be uble to receive
a number of foreign transmissions
when conditions are reasonalbly suit-
able. A P. P.

The circuit diagram submitted by our
correspondent shows a single H.F. stage
with an A.C./S. ~valve, transformer-
coupled by an anode bend detector, and
up to this point is fairly conventional.
The detector—an A.C. /(i.—is transformer-
coupled to a pair of 1.625a valves in n
push-pull arrangement; this, in our
opinion, is open to criticism. Assummg
normal operating conditions, an incoming
signal sufficiently great fully to load the
detector valve will give rise to L.F. im.
pulses on the grids of the output valves
of an amplitude appreciably below that
which they are capable of handling, and
thus the arrangement is not altogether
economical. lu other words, it will be
impossible to avail one’s self fully of the
somewhat ambitious capabilities of the
output valves without producing distor
tion at the detector stage.

An easy way out of the difficulty is
to use as a detector an A.C./R. valve,
which is capable of accepting a consider-
ably larger input voltage. but which has
the disadvantage that it will reduce
the overall sensitivity of the 1eceiver.
Of course, there is the alternative of
interposing another L.F. stage.

B 26
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THE WONDERFUL

l_ ERE is the sensa-
R M tional new J3rown
VI Unit! Its tone is
amuazingly pure and
mellow. Its volume is
astonndingly rich and
full. Anyone can as-
semble the Vee Unit to
..-the JBrow . Chassis and
have a completeand better
loud speaker in 2 minutes,
See and hear it at your

Deiiler’s soon.
Unit costs only 25/-
Chassis 15'-

¢

GRS

Auri. S. G. Brown, Ltd, 19, Muriimer Street. W. 1. 07, LIl Stre t Sonthamp wu,
15, Maarfeld;, Leverpool. 2, Lansdown Place West, Bath. 29 Coust.tution Hill,
1 irmmgbanm, Gibson E.uilzlingr, Casile Street, Belfast, 5 & 7, Gedwin Street,
Bradford,  200. St. Vincent Strest, Glasgow.  Gibh Chambers Westgate Raad
Newcastle-on-Tyne. 39. Beverley Road. Hull, @vos72

B27 Advertisemnents for

Theoretically, a perfectly mounted
pick-up should follow a straight line
direct from the centre of the record
to its circumference.

The new B.T.H Pick-up works
within 39 of perfect tracking, and
is so arranged that the motion of its
armature is always at right angles to
the record groove., Wear on the
inside of the groove is consequently
minimised, and is even further
reduced by the new ball-bearing
swivel joint incorporated in the
tone-arm,

To do justice to your records
both in performance and life, the
needle must track as near perfectly
as possible.

The new B.T.H, Pick-up and
Tone-arm ensures highest quality
reproduction with a minimum of
record wear.

Price £2 . 5.0

The zbave price is applicable in Great Britain
and Northern Irel.nd only

STOP
RECORD

TH
PICK-UPE TONEARM

WITH BALL-BEARINGS AND IMPROVED TRACKING DEVICE
3200

Dhe ‘British Thomson Hous cn Co. Lid. Croawn louse Alaw ch ¥'.L.2

1he Wireless Woilid™" ure only accepted [rom firms we believe to be thoroughly reliabls.
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
oolumns is :

12 words or less, 1/ and 1d. for every
additional word,

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

SERIES DISCOUNTS are allowed to Trade Advertisers
a3 follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructiops the entire ““copy '’ is repeated Irom the
previous issue : 13 consecutive insertions 5% ; 26 con-

tive, 10%, ; 52 tive, 15%,.

ADVERTISEMENTS for thess 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 ; 260, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, C.2. {

Advertisements that arrive too late for a particular
issue will automatically 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 bemade —z—g,_~ payable to ILIFFE
& SONS Ltd., and crossed __<_—~"—-— Notes being
untraceable if lost in trausit stoild not b2 sent as
remittances.

All letters relating to advertisements should gquote the
number which is printed at the end of each advertisement,
and the date of the isgue in which it appearad.

The ietors are not r ible for clerical or printers’
errors, although every care is taken to avoid mistakes.

NUMBERED ADDRESSES.

For the convenience of private advertisers, letters may be |
addressed to numbers at ’* The Wircless World ™ Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replics mnst be added
to the advertisement charge, which must include the
words Box ooco, ¢fo “ The Wireless World.” Only the
number will appear in the advertisement, All replies
should be addressed No. ooo, ¢fo ** The Wireless World,”
Dorsct House, Tudor Street, I.ondon, E.C.4.  Readers who
replv to Hox No. adverlisements arve warned aguinst sending
remitlance through the post excepl in registered envelopes ;
1 all such cases the use of the Deposit System §s recommended,
and the envelope should be clearly marked ‘' Deposit
Department.”’

DeF~ DEPOSIT SYSTEM.

Rcaders who hesitate to seud money to unknown persons
may deal in perfect safety by availing themselves of our |
Deposit System.  1f the money be deposited with *“ The
Wireless World," both parties are advised of its receipt.

The time allowed for decision is thrce days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender.  If a sale is cffected, buyer instructs us to remit !
amount to seller, but if not, sclier instructs us to return |
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage onc way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. Tor
all transactions up to £10, a deposit fee of 7j- is charged ; on
transactions over £10 and under £50, the fee is 2/0; over
£50, 5/~ All dcposit matters are decalt with at Dorset
House, Tudor Strect, London, E.C.4, and cheques and
money orders should be made payable to Iliffe & Sons
Limited.

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

We have made an arrangement. with the Patentecs
whereby readers who wish to dispose of a bome-constructed
recciver not licensed under the patents made use of, can
license the set by mcans of the Deposit Systein referred to :
above.

The persan desiring to scll, 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 royalty customarily paid by manufagturers.

If the purchaser is satisfied with his purchase, the sum
realised will be forwarded to the seller, less the awmount
due in respect of royaltics, which amount will be paid by
*“ The Wircless World ' to thce owners of the patents
concerned, and a certificate will be handed on to the
purchaser of the sct.

SPECIAL NOTE.

Readers who reply to advertisements and receive no
answer to their enquiries are requested to regard the
silence as an indication that the goods advertised have
ulready been disposed of. Advertisers offen receive so
many enquiries that it is quite impossible to reply to

eaco one by post.

Mention of * The Wireless

RECEIVERS FOR SALE.
COTT SESSTONS and Co.. Great Britain's Radio
A Doctors, - Read advertisement under Misceilaneous,
{0264
3-VALVE All.-wave Receiver, latest type, poweriui,
perfect; £4.—V. Taylor, 57, Studley Rd. Stock.
well, London. (0274 -

ANYTIIING Radio.
P.-\RTS and Complete Sets on
EASY Payments.

WAVE TRAP ,
/4 for the new Regional Scheme. ;
A highly efficient instrument. 10,6 each. l

B. & J. WIRELESS CO.,
2, Athelstane Mews, N.4

Acchway 1695

|

END List of Requirements for Quotations.
SHIEL'S RADIO.
4. Freeman's Court, Cheapside, E.C.2.
TRIX Portahle, latest type, with 5 new valves, works
I perfectly, listed at £19/19/6, royalties paid; will
accept best offer over £13/13.—Tom Smith, 230, Solo
(5473

i Hill, Birmingham,
: Rl‘}.-‘\l} ang MORIRIS, Ltd,,

15407

TIIE Mains Pioneers in 1924, who equipped 28 l.on-
don hospitals with sets, using no batteries.

STILL Ahead with All Mains Work.
MA[.\'S Sets; £8 to £80.

LIMINATORS, ILT., A.C, or D.C.; from £3.

4 £27 for De Luxe H.T. and L.T. combmed unit
using metal rectifiers and high resistance meters.
LOW-TENSIO.\' Eliminators,

1670 Muicen
2000 Kavaa |
2550 Paris (Eiffel Tr 5 KW,

. == o
WAVE  GTATON. BIAL READING.

LENGYH.

BRITISH HADE IDICULOUS to use Accumutators when the l.ong-
| AV ton L.T. Unit {ermanently Ilcplaces Them,
using AC. mains instead and giving up to 6 volts
al wiil; still as vew after 2 years' hard work; sup-
plied to hospitals here and abroad; complete and
ready for use, 115/- to 135/-.

E LECTROLYTIC Condensers.

U Price 2 /G each.

SEND FOR OUR LATEST CATALOGUESY,

A F. BULGIN& Co.ns i rn s

AUTOMATIC
STATION LOG

LECTROLYTIC Condensers, 2,000 mfd.; by post,
137-; the flrst on the market and still demon-
strably supreme (provable by meters), L.T.
from A.C. or D.C. maius simple,
MOVING-COIL Speakers,

]{AUIO Granicphones. [
< FCOND-IIAND Sets and Spelkcré Cheap, ’

niakes

“THERE IS A WHALE OF DlFFERENCE/

APPLEBY’S

9 LEAD and MORRIS, Ltd., 31, Eastcastle St, (faces

THE ORIGINATORS OF RADIO pﬂ,’;”{,’,ﬂw. back of Warings). Oxlord §t., W 'Phone :
PART EXCHANGE 9828 (3 lines Mu-cum 7981. 15508
IRKTESS is a Fascinatiug Subject, but makes

For Particulars see Miscellaneous Advertisements.

"CHAPEL ST. LONDON, N,W.1
OPEN TILL 7 P.M. SAT.1P.M.

LAVY

COPPER & ALUMINIUM
SCREENS

REGIONAL 22
S.G. RECEIVER s. 6d.
COMPLETE WITH BASE BOARD]
“Wireless World"” S.G. Multiple Valve
Portable box 12/6.

ANY SCREEN TO ORDER.
Trade and Wholesale enquiries invited.

LOCK-ATKINSON WIRELESS,
95, Great Titchfield Street, W.1,

[ o e 1934,

heavy demauds upon the purses of its devolees,
IFor one who is determine’d to keep abreast of Lhe
times, there are always new compunents to be bought,
and sets an¢ loud-speakers to be superseded. |
AT the Same Time, the would-be buyer is often

deterred from buying because be knows l.luml
there will be still one wmore preee of apparatus left on |

is hawds, Lo add to those already in the junk box
E Have Opportunities of isposing of Semi Obso-
fete Apparatns to those who are not fortunate |
cnough to be able to afford the latest type, and will |
are in saleable condition, in part exchange for any
new sct, lowd-speaker or component required,
Ll We Ast is that You should Send Along a Last
of Your Old App s, together with your new
us 10 inspect, whel.x we will make you a [fair oifer. |
F Yon Approve of ths You can Send Your Remit.l
taoce for the Balance, and we will forward the
apparatus required; if you have sent your old appara. |
reurie carriage paid,
TIIE Principal of this Firm, who has been a pro
fessional wireless engineer since 1910, and has
been manager for the Sicrling 'Telephone Co., radic
the Technical Connwittee of the Nativual Associatios
of Radio Manufactuvers, will willingly give advice U
thuse who ave desirous ol purchasing apparabus; w
are ontircliy unbiased and will recommend the bes
or
by having genuine expert advice.
ON'T' Forget We Will Take Your Old Recerve
or Components in Part Exchange.
WE Will Also Builik Any Sets to Specificatin
in the British Isles; sets modernised; send for cst

take such apparatus or components, providing th(-yl
reguirements, or, better 1, send the apparatus to
tus aud you do not approve of our offer, we will
expert to tihe General Electvic Co., and Chairman o
appatatus your particwsar purpose; you save mone
(Marconi royalties payable), and install anywher

p D lNTs mate.—Scientific Devclopment Co,, 51, Fishergate
Their nhshnlm;h,y1 sn!mgwlmﬂ)l:z i Preston. 7Tel.: 1364. (0 \

&nd smooth and firm control make - ce Port: ified, Jitt
Short ULLARI) 5-valve Portahble, parts as specified. littl |
g}’;ﬁ:ﬁ"‘d'"““s““""”‘” o weed, as new, complete less HUL.; E£1L=Neudi ’
wore, South Strect, JTeominster. [s56 |

R'vita cor the Polar Catalogue (W),
WINGROVE & ROGERS LTO.,
188-189, STRAND, London, W.C.2

OR Sule.—8-vulve I'rinceps cabinet receiver, 1mn
! aerial and 2 6-volt Lucas accnmulutors; best offe
—3Scott, 27, Bsint Stephen’s Sg., W.2. (555

B2S

IVorld.,” when writing to advertisers, will ensure prompt attention.
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Receivers for Sale.—Contd.

ANGHAM 5v. Lottable Set, Marconi valves, Oldham
H.T., guaranteed n8 new; receipt June 1lth;
accept lest ofter.—d., 52, Bonkam Rd., Brixton Hill,
5.W.2. (5569

O DISWAN Three Valve Set, with valves, £3/10;
Fernnti A 1M.3, brand new, 17,6: Q.p.1, 12/6.—

L., 2, Amcmdale Rd., Addiscombe, Croydon. 15529
ULLARD Nelswn De  Luxe  4-valve  Heceiver,
nuhogany eabinet, with loug and short colls; bar-
gain, £6/6.~Seudaniore, Sonth St.,, Leominster., [5568

SUI'ERHKT Gecoplone Portable, just returned from
mukers, in perfect conditiou; £25.—Bridger, 151,
igh #t., Slough, 155435
ULLARD Five Portuble, complete, reyalties paid;
10 guineus,—M., 42, West St., Dunstuble, lim[l;.s

‘ LL Mainsg 4-vulve Receiver for Sale, 100.115 volts

AL, dncluding Met Viek eliminator ond  trans-
former, set of A.C. valves, almost new, set made of finest
components and titted millinmeter, all in perfect working
order, beantiful toue; cost over £30, will sell for £15,
cr reasonable ofter..—Apply Davie, 61, Ashworth Man-
efons, Muida Vale; or *L'Hone: Abewcoln 2320, {5528

\QI.\L\[().\'IIS DBROS. for all the Best Modern
(3 Decvivers.

qm;\lo.\‘ns BROS.—The New Empire receiver; £11.
13

WIMMONDS BROS. for Receivers, constructed to
any published design.
SI.\IM().\'DS BROS. tor the Kilo-Mag Four; £18.

\‘IA\I.\ID.\‘I)S BROS. for Best Materinls and Guaran- |
tecd Waorkmuship,

WIMMONDS BROS. for the Screened Grid Regional;
S ks,

JIMMONDS BROS. for Modernisations, everhanls,
5 and yepairs

QI.\IMO.\'DS BROS. for the Pentode Two; £7'2/6.

”‘I;\IM().\'DS BROS. for Quotations Without Obliga-
tioms,

w [MMONDSR BROS,—All ahove prices are for the set
3 s specified, in onk cabinet, exclusive of vulves,
atteries, and roralties; prices with pleasure for sets
Y oyour own or any design.

;I.\IMONIIS BROS., Shireland Rd., Smeﬂn\'ick‘iaa

3UILNI.)EI’T Screened Ethophone 3.valve Reeciver;
£7/10.—" Bhelton,” 225, Whyke Rd., Chichester.

{5
)-VALVE Late Marconi, complete with Baby ,
¢ Sterling loud-=peaker and 2 accumulators. ket
ants slighl attention; £3/10.—T. TI. Dyson, Belgrave,
reat West R, Osterley, 15601

VYALVE AllWave Allmaing Set, for 200-240-voll
' A.C., inahogany cabinet, best posgible  com-
nents, Feryanti loud-speaker; £8/18/6. bargain: in-
ection jnvited by appointment.—-Alpha, 42, Olive
1. Cricklewood, (5594

)UAL]'I'Y Recciver, with moving coil speaker, sclf
contained, virtnally maing driven (A.C.), ahso-
ely complite; 33 gnineas; Irce service o Loudon
rchaser; heard evenings apnl»in(nu'ut-.—'l‘:lylnr.. 39,
llingham Place, 8.W.5, Frobisher 6762. {5577

[UI.LARJ) 8.G.P. Kits, complete to specificalion:
£9/10; send for list.—8, Bt. George's Circus,
L (5587

BATTERIES.

'ENTODF. Users, write for details of new size scil-

char ¢ baltery; 7d. per volt; illustrated cata-
ue giving dala post free.-U. Taylor, 57, Studley
, Btockwell, London,

JET 1.0, Replacements.—S8acs (capped or un-
capped). .highest grade, No. 1, 10d. per dua;

2, 1/9 per doz.—Sce below,
INCS.—Best quality (w'red). No. 1. 8d. per doz.;
No. 2, 9d. per doz.; orders valued 5/- carriage
d, oliicrw 6. foc postage.—British Baltery (o,
rdeudin Rd., Watford, Ilerts, [0258

TET II'F. Balleries. I’arts per dozen, jars, No, 1,
2, x 1l square, 1.3; No. 2, 1;6; zines, No, 1.

.3 No. 2, 11d.; sacs, No. 1, 1/2 dozen: No. 2y
; terminals, 8d., 10d.; dozen cells (18 volls), com-
e with bands and clectrolyte, No. 1, 4/1: No. 2,
post, 9l.; high effi ¥, long life, self charging,

eep small; semd Gl for sumple unit; illastrated
et free, carringe Iree orders 10/.: wrile for [ree
wireless bargains; (rade supplih.—W. Taylor, 579.
003

lley Rd., Stockwell, London.

D.ES. Accnmulalor Ilire and Maintenance Scrvice
(5 wile radius).—98, Cherry Orchard Rd., Croy-
L4062

SOLISI Labour from Your Reception with Libern)
.. Supply _on Safety [Kirst Conservalive
1ods, Ly our f‘{'.'l‘, fresh battery service; 120-volt
service for 2. and 3 valve receivers, 1/. per

,. no battery to buy, perfect reception: also 150.
T service; onr se vice covers Grester Lomdon
new cslates ‘ewison  Bros, 32 Cawdor St.,

ar, London. Ifast 6155, (5265

V. Accumulators, 6v., 60 amp., 16/- (cost 33}-};
6v. 80 awmp., 20{- (cost 39!-}; hoth almost new.—
tlands, Moor Lune, Crosby, Liverpool. [5527

HELLESEN

DRY BATTERIES '

Since 1887.

N 1887 Hellesen invented his
first dry cell,

For over 40 years Hellesens
have concentrated exclusively
on the manufacture of dry bat—
teries, and to-day three large
works and a small army of
chemists are devoting their
entire energies to maintaining
the superiority of the Hellesen
Battery.

There are more than 100,000
Ilellesen dealers, and they are
found carrying on the good
work from London to Sydney
and from Reykjavik to Valpa—
raiso.

The Hellesen Battery is

acknowledged as the standard
against which other batteries
are compared, and it is a proud
position that has been won and
maintained by one thing only—
sheer merit.

PRICES
Standard Capacity.

“Wiray " 9-volt Grid Bias Type 20
“Wirin " Go-volt H.T. Type .. 10.6
" Wirup” g9-volt H.T. I'ype .. 18'~
" Wisol "’ so8-volt H.T. Type 20

Treble Capacity.

“Kolin " Go-volt H, T, Type .. 19/-
“Kolup’' gg-velt H.T. T'ype ., 326

Your Dealer Sells Them.

A H, HUNT, LTD, CROYDON, SURREY.

Batteries.—Contd,

‘DET‘I'E'R Accumulator  Charging.—~We guarantee
‘:roy‘tsc charging and maim.emm(;e by exper( par-

i =onnel. The prices aie very economical and inciulde
*trouble-free collection and delivery : also hire and part
hire service «f Odham batteries; official Oldham ser-
Viere  stal Aneloy RHadi (associated with  Ane y
Products}. 36, Hindmans Rd., East Durlwich, 8.1.22.
Telo: New Cross 4074, 15554

CHARGERS AND ELIMINATORS.

|T.\N'Ij.~\I.(?.\[ Llectrode Strigs for ILT. Rectificrs,
stituble for A.C. maine eliminalors; 2d, each, or

set of 8, 1/-.~1-7, Dalton St., West Norwood, $.1.27,
10308

TANTAI.U,'\] and Lionium for A.C. Rectifiers; make
up yout own inexpensive chargers; blue prints

for H.T, and I.T.,, 1’- each: Lionium clectrodes fitted
«ith terminals 2.3 amps=., and 5.8 amps.—Blackwell's
Metallurgical Works, Ltd., Liverpool. 14593

RANSFORMERS and Chokes for Battery Llimina-
tors, and for all wireless purposes, receiving cr
transmitting; enquities invited.—Chester Bros., 244,
Dalston Lane, London, E.8. (4993

5)8 “—=-Uniflex A.C. ecliminator kit. 120 volts 15
~ )/ millinmps, coutuinsg full instructions, maing
trunsiormer, choke, resistance for 60-volt tapping, 3
condensers (tested 500 volls), and valve holiler; the
fot, 28/-; sent c.0.d, on receipt of posleard (Mullard
1.U.10 valve, 15/- extra); hundreds now in use, every
port guaranteed 6 monthz, free from huwm, the most
wenderful value in England; state yuur town's vollage
wnd eyele, also it Mullard D.U.A0 tested valve re.
anired, full particulars  free. sverpool  Radio Sup-
plies, Unillex Works, Myrtle 8t., Liverpool. (5299

NHARGER for Accumulators! { to 5 amps. vari.
able, ).C. mains; 106 each; guaranteed.—Robin
tlood Electrical Mirs., Primrose Lane, Birmingham.
15314

HE FEL-ECTRIC RADIO are Now Makiug De-
liveries o Components only of Their No, AC3

Muodel 11, Kliminator, componeuts are complele as
inlows 1 Muins transformer, choke, variable resislance
for detector from 1,000 1o 50,000 ohms, which enables
you to get any fractional voltage from zero to shghtly
wider maximnn, 3 condensers, 2 mids, each, 500 volts

. valve holder, 3 inzulated terminals, and rectifying
alve; the pure D.C. outpul is 120 volls at 14 ™.4., or
150 voltz al 10 m.a. At these loads the unit is operan-
ing well within its capabilities; price £2/18, carriage
paid.—The Fel-Ectric  Radio, 56, Curden St,, Shef
| field. (5443

H AINTEN MANUFACTURING Co.. Ltd., being
specinlists in the manutmetare of 1D.C. and A.C,
climinators, sapply cotmplete kits of purts for hnjld.
g your own H.T. anit, including  etal cabinet,
Fehokes, traustormers, condens 15, 1ectifring valve, etc.,
:-I_I components gnaranteed fur oue yeur, tull instructions
iwnh each kit: prices from £1.
!

AINTEN  MANUFACTURING Co., Ltd., wih
Torward by retuen of post Mullard  full wiie

ving valves, 20/ cach: or Cossor half wuve ditto,
15 condensers tested 500 volts A.C. 1 mf. 3.,

{ .+ 4%, a4 1. 6’9.

’MA_I.\'TPZN Eliminators, comrplete and ready fox

. itumediate unse; prices from 30!.; send for new

i cutalogne,

| AINTEN

MANUFACTURING Co, Ltd, wil
‘on a generous allowance for your old 1.C.
moNL. mtor, whethier in working order cr not,
in part puyineut for eme of the Litest Mainten units,
znaranteed for 1 year: when ordering please specity
kind of reveiver, hnmber of valve: snd their type,
_for whicli cotplete eliminator or kit of parts is re-
quired,
MAI.\’TE.\' MANTUFACTURING  Co., Ltd. will
forward  on reanest their uew catalogue  {llus-
frating  and  deseribing  their  Jatest prodnets, —The
Mainten Manufzctnring Co., Ltd., 126, l'ortland Rd.,
love, Bussex. 'I'hope: }MMove 1519, {5157

'V.\LLEY Ruttery Charger, for 2, 4, 6, or 12 volty,
arcumnbitors from 200-230 A'Q. mains; cost £8,
!wll 40/ «.=Bmoklands, Moeor Tane, Croshy, Liverpoa!,

| (5526
]J LI)I‘I.\‘_\T()R?. all voltuges, Lum free; competitive
" A4 prices.~Scott, 10, Lust Parade, Ilkley. [5541

]? LECTA  Transformer Laminations and Bakelite
4 Bobbins for Ilome Constructors.

UMBER Four Size, 8/3 per gross, full length bob.
bins (vore lin.x1%in.) 1/3 each

{ I"MBER Fifteen Size, 5'9 per gross, bobbins {core

3gin.x 104in.} 11d. each,

NU.\IBEH T'wenty-five Size, 11/9 per gross; bobbins

(core 1'4in.x2in.), 2/6 each; postage extra.

F. Manulacture Alsoe Complete Mains Transfor-
mers und Power Chokes for FEvery Wireless
Purpoze,
1 ELIABLE Apparalus at Reasonahble Prices; coo-
F snlt us first, we specialise in wireless power from
the mains, and can save you mone_\'.—Sa\'.nge. 146,
Bishopsgate, London, E.C.2. 'Phone: Bishopsgate
6998, [5342
DI.\]NS Transformers  for Flat  Dwellers’ A.C.3,

24 other outputs in stock; transformers for
1.1, rectif , €16, frove 12763 heavy chokes, 12/6;
velinbility guaranteed; No. 4 laminations. 7/6; No,

25 gize, 11/. per gross.—Austin Mills, St. Albans Av.,
Heaton Chapel, Stockport. [5605

9 Advertisements for *“ The Wireless World ' are only accepted from firms we believe to be thoroughly velialle.
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Chargers and Eliminators,—Contd.
M.-\RCONJI’II().\'E Eliminator for 1.C. Mains,

120-240 volts input, in good condition; £2/10,
orizinally £6/10.—381, High St., Chathan. (5588
A’I‘LAS A.C. Eliminator, full wave rectification,

D.U.10 valves, 200v. o 250v., ontpnt 50 m.a. at
150v.; list £9/12/6, price £5.—Dodd, 17, Cedar 8t.,
Boulhport. g (5586

CABINETS.
RTCRAFT Radio Cabinets are
Value.

ABINETS.—First class goods at competitive prices;
send for lists.~Gilbert  Cabinet Maker, Swl'x:ng(lq’v\.

Britain’'s Best
[0310

RTCRAFT Radio Cabinets
Value.
IGBY'S Cabinets.—Table models in solid ozk awd
mahopany; from 11/6 to 71/«
IGBY'S Cabinets, fittesl with Radion or Resiston
chonile il required.
DIUBY'S Cabinets,.—Pedestal model, with separatc
battery compartment; from 56/- to £12.
DIGBY'S Cabinets Made to Customers’ own Designs.

are Britain’s DBest
. (031

IGBY'S Cahinels—Write for new 16-page art
vatalogue.~ ¥, Dighy, 9, The Oval, Hackney Rd..
E.2. 'Phonc: Bishopsgatc 6458. (0128
ABTCRAFT Radio Cabinets; Britain's best value;
JoweslL prices consistent with highest quality;
illustrated lisy free from actual manujacturers.—Art.
craft Co. 156, Cherry Orchard Rd., Croydon. ‘Phone :
Croydon 1981 (0040

K.-\Y's Cabinets, the greatest range of pedestal
cabincts in the kingdom; original creative de-
signs at prices 50% lower than elsecwbere; gquotations
for specials oy return; delivery at short notice guar.
antced; moving coil, portable. baffle, vignetle, radio.
ramo, electric pick-ups, television, ete.; illustrated
islzs Iree.—1]. Kay, Wireless Cabinet Maunufacturer,
Mount Pleasant Rd., London, N.17, 'Phone: Wal.
thanstow 1626, [5362

RTCRAFT Radio Cabinets are Britain's Best
Value [0313

QINEST American Types, astonishing value, special

_offer onk cabinets. hinged Jlid, bascbourd, highly
polished, tuke 12in. Xx6in. punel; sumple, carriags paid,
6/6; trade discounts for quantities.—Mag.Radio, 112,

Warstone Lune, Birminghuam. (2665
RTCRAFT Radio Cabinets are Britain's Best
Value. (0309

OUN-SPEAKER Cahinets, extraordinary offer, oak
4 cabinets, handsome fret front, highly polishedl.
13in. square, 6in. deep, finished moulding, take all
ordinary unils; sample, varriage paid, 6/6; trade dis.
counts for quantities.—Mag-Radio, 112, Warstone Lanc,
Birmingham. [2666

THE. Following are the Finest Barguing Ever Offered,
ail of which are gennine Burndept manufacture,
and gou know Burndept qualitly,
11ESE Cubinets arc Either Slightly Soiled or
Scratched, and every one is worth at the very
lowest £3, but note our elearance prices; Burndept
Screened Four Portable cabinets, in imitation eroco-
dile Jeather, 16/6 cach; ditto, marecea leather, 21/..
URNDEPT Portable Five Oak Cubinets, with fret
2 front for loud-speaker, 16/6 cach; or complete
with inside aerial frame and built up base boards,
18/¢C each.
[RNDEPT Ethodync Solid Mahogany Cabinels,
with raised panel front dounble doors, take 23in,

x 10in, panel, a beautiful piece of furniture; worth
at least £7, our price 25/-.
B'L‘RNDEPT Screened  Four  Salid  Mahogany

Cabiuvets, take 16in.><10in.Npane1; 18/6.—Hughes
and Sons, 139, Chepstow Rd., Newport, Mon. (5583

COILS, TRANSFORMERS, ETC.

600-011M Decoupling Resistances for * Wireless
World * Cireuits, hand made and tested in
our own workshope; 1/. each, post Iree,.—Groves Bros.,
St. Mary's I’lace, Shrewsbury. {5394
\M.3, P.M.4, set of short, medinm, Jongwnve Muster
Three coils; 22/6 Jot.—5, Gordonkouse Rd., N.[\’V'.,S.
5533
ALL Inputs; 17/.: amd {250v.4250v. H.T.) {5v. 2 amp.
L.T.} Muossive Stully core, gnaranteed ! any output
made.—Nerbury, 172, Terny Rd., Coventry. (5538
.3 Multi Valve Portable Coil, 21/6; Eurnpa port.
able coils, 21/- puir.—Radiograph.
S.l.‘. Regional Cuils. 37/6 pair; Enropa IIT coils,
’ 22,6 pair.—Radingraph.
ITZ Wire, 9/40, 1/6 per doz. yards; 27/42, 2/6
doz. yards,—Radiograph.
EDFERN'S Deep Ribbed or Becol Tube, 5d. per

inch; .s]nlted for winding, 1/6 extra.—Nadin-
graph, Station Rd. corner, New Inns, Hamlswurth,
Bivriningham, (5600

0_2 Milliam Moving Coil Milliammeters for

Anaode Bend Detectors, panel mounting; 25/-
each, gost Irce.—Groves Brothers, St Mary's Place,
Shrewsbury. (5608

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention.

LU AN

TUNING

COILS

and METHODS
of TUNING.

By W. JAMES.

VERY useful manual

giving the maximum
cf information on the sub-
ject.  Following a simple
explanation of the princi-
ples of wireless, the author
discusses the many methods
of tuning circuits, with
explanations of spade,
condenser and variometer
tuning. Other chapters
treat in detail of the choice,
construction and design of
coils, and give particulars
as to size of coil required,

the best shape, size of
wire, type of insulation,
and special uses of the

various coils.

Price 2’6 net.
By Post 2/10.

From leading booksellers or
divect from the Publishers :
ILIFFE & SONS LIMITED,
Dorset House, Tudor Street,

LONDON,
E.C4.

|

Coils, Etc.—Contd.

SIM.\IONDS BROS.—Berclif coils.

ML‘LI,ARD S.G.P. Master Three Berclif Dual Range
Coils, specially designed, complete; 30/- pair.
1ILO-MAG Four Coils, vomplete; 63/- set.

MUL’I‘IPLE Valve Portable II.F. Transformer; 25/-.

FLAT Dwellers.—A.C. Three donble aerial coil; 17/~

Transformers,

SCTIOOLS Demonstration Receiver, set of 4 coils;
¥ 76/6.

SOI(I-I, NED Grid Regional Coils, as specified; 43/

pRir.

AI.L  Wireless World " Caoils Supplied, mostly from
stock, every coil guaranteed by the original

specialists and ‘leaders: Everyman Four coils, 33/-

pair; Europa Three, 33/-; New Empire set of 3, 21/.;

Broadcast coil, €/6; Titan unit, 15/.; 600 ohm resist-

ances, 2/.

BI'IRCLIF Standard Coils for New All-Wave Four,
standard Your, A.C. Three, Regional, XKveryman

Four. cle.; 77/9 set of 4, with bases.

BERCLIF Catalogue and Latest Coil List Post Free;
{rade supplied all guantities,

SIMMONDS BROS., Shireland Rd.. Smethwick.

1484

NOLVERN Dual Range Coil, 12/6; M.W. lcadiug
coil, 5/6; both new.—Bux 2253, ¢fo The Wire-
liss World. [5609

S. PULSFORD.—Coils.  transformers: Multiple
valve portable transformer, 21/6; Europa port.
able transformers. 21/. per pair; S.G. Regional coils,
37/6 pair; Sclective Two enil, 15/+; Flat Dwellers’
A.C.3 voil, 1676; Kilo-Mag Your coils, 60/- set; modu-
Tated  wavemeler coils. 21/- pair.—$S. Pulsford, 135,
Iockley HMill, Birminghau. (5598

DYNAMOS, ETC.

DY.\“AMO.‘\‘ for Charpiug JTowso or Garage LUighting,
30v, 10 amyp. C:A.V., u< new; cost £18 each, to
elenr £3/15; all machines pnaranteed; have a large
<tock of dynamos, motors, and lighting plants: kindly
«tatr: your 1equirements.—Hill, 1, Soutlh 8t., Green[\;istgld
s !

GRAMOPHONE PICK.UPS, ETC.

BURNDI-}]"I‘ Pick-up. with balanced carrier and
volume coutrul. as new: accept 25/-—Lord, 78
Monk St.,, Accrington, Lancs. [555¢

L.OUD-SPEAKERS.

OIT, Drive Specakers, Goodmans; call any date
between 12.30 p.m. and 1.30 p.u. during the
City luncheon hour, and hear any of our product:

demonstrated.—Goodmans, 27, Farringdon 8t., E[(c)’a
09)

IF‘ You are in London Call and See Gondmans
Coil Drive and Reed ['nits before purchasing else
where,—Goodmans, 27, Yarringdon 5t., E.C.4. [009(

VIBROeSKI.\‘ Special T.cather for Fixing the -Dia
phragm of the Moving Coil Loud.speaker; pric
2/+ per piecc 11in, square, 1/6 per picce 9in. square
post free, cash with order; special terms to the trade
—The Alder Leather Co., 3, Southwurk St., S.E.)
Tel. : Hop 4448, [o22

QINTST Suspension Leather, for fixing cones t
moving coil or reed unijts, as supplied to prineipt
makers; 2/- sq. {t., 1/6 10in. square; scgments up t
12in. cone 9d. for 4; all post free, cash with order.-
Dilley, 8, Ashby Rd., Essex Rd., N.1. Clissold 0;1436.
[43¢

JXPONENTIAT, Horns, Racon spiral type. A.S,10t
air colwmn 84in., bell 14in. diaweter, price 364
0.18.320, air column 78in., bell 20in.x 10in., price 31/

balanced armature, ribbed diaphragin! loud-speak:
anil, designed for exponential horms, 21/- carriag
paid.—Paton, Boyd St., Prestwick, Ayrshire. [52¢

TIY is the Weh=on B.S.7 Moving Coil Loud-speak:
used as a standard in the principal laborateri:
of the wireless trade?
“IIIY is the Webson B.S.7 Moving Coil Loud-speak
used by manufacturers of high grade radio-gram
phone sets ? .
BI-:CAUSE the Webson RB.8.7. is designed and ma.
for the use of musical critics to whom only t
finest possible reproduction is good enough.
H.-‘\VE you heard a Wehson Moving Coil Speake
It not, to do so will be a revelation.

{END for Particulars to Star Engincering. Didsbuy

Manchester, 'Phone: Didsbury 1785, or, it
London, ask Alexander Black, thc Wireless Doct
2a, Woodville Grove, London, N.16, to give you
| demoustration. 53

OVING Coil, Star Engineering Co., 6 volt; 3
complete nnd O.K.—Brooklands, Moor La
Crosby, Liverpool [6¢

LY, Brand New.—R.K. moving coil speaker,
volt, and (200-240) fields, eost £8/5, sell £4,
each; L.T. unit. cemplete, for M.C. speaker, ©40 A
niains, 6 volt it + amp., ecost 45/, £1: BT.1L. co
unboxed, cost &0/-, sell 36/-: three valves, P.625,
boxed, 7/6 eucli: one H.1.610, 5/3; approval willin|
—XNewth, 57, Berners St., Yondon, W.1. (5!

B3¢

l
\
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Loud speakers.—Contd.
JPOCH, the greatest scientifie achievement of the
year,
EI’OCH.—)Inx-\'el.ous new mcdel moving coil speaker.
EPO(.‘H.—‘Regnires no accumulator! No mains! No
complications !
](VI’O()][{- Docs not require umpteen valver; a crystal
4 un‘tl one valve or a portable will work it.
]“‘l'()(.ﬂ.--’l‘he only straight line speaker.

POCH.—Straight line reprcduction
8.000 cycles,
El'()("}{.l-l-'l\o vesonance! No background! Clear as
a belll
El'()(_,‘-”. Sharp, crisp attack. No
- hissing !
El'()C}I.— A good soprane dnes not sound iike a
ceriralie, nor as if she had a cold.
FPO.CH'T‘\ flute sounds like & fute but a viclin
A Goesn’t,
JPOCH —A
4 Bhroken
barrel orgas,
E I"OCH.- “Flie only rang
speech as well as mu
POCH.—The speakers
defects of crdinary moving coil speakers,
EPO(.‘H.-—(:rcalvst variely on Lhe market to smt all
g requirements awd pockets.
lﬂl'(l(:li.—zc models; price from 50/-,

EI‘O{!H.—H results count, read the following testi

monials From the Northampton Radio Society,
June 25th, 1929 /after testing the new odel no mains
no accumulztor type moving ceil speaker): The
quality of renroduction s what s expected for the
high standard veached by the previons speakers of
your mannfactu e, which we have had the privilepe
of testing. 'Phe sensitivity of the speaker was the
outstanding featnre. especially when it 38 reatiscd that
this is atained without the use of a dangerously
small gap. It was quite unnecessary tc bear in miud
the fzet Lthat this was a permanent magnet model;
the output was. jn facl, greater than that given by
a standard socaker working with an energising envrent
of Bv. 0.75a. All menibers whe heard the speaker exs
pressed themselves as astounded by its eMciency, aud
we hope that yon wil] accepl our congratalations on
being the manunfacturers of Lhe first practicable per-
manent magnel moving coil speaker.

El'(l(fﬂ:—lf results count, 1
monial : P'rom the Royal Naval College, Greenwich,
June 26Lh, 1929: May I take this oppurtunity of ex-
pressing my admiration of yonr loud-speaker? I re.
cently installed 8 of your type 66G (fed off A.C. mains)
for relaying a band in a dance altended Ly 800 people.
The ontpul stage consumed 320 milliamnps al 400
velts,  Universal appreciation was expressed by every-
body. It was unanimously decided that f1he range-
ment was far and away superior to. . . . The realism
wus zo greal that it was impossible in any part of
the vonm (exeept just under cach speaker) to discern
that the music was coming from any loud-speaker at

from 50 to

No drumming!

piano does not come through like a
down banjo, nor like w harpsichord or

of speakers {hat reproduces
: with absolute accuracy.
hat have eliminated the

ad the ‘ollowing testi-

ell.  You had to get right up Lo each speaker to see
H it was working and yvet the whole hall was filled
with musie - entirely ree from  distorlion—of ampic
volume  This is the effect which I set oul to oblain.
1 know no other speaker with whicl I could have
done it.
EPOCH.-Testimcninlx by every post.
]4‘ POCH.

]

(P’OCH.—One of the greatest
4 country, alter a comparative test with many other
well knowu makes, has pronounced Epoch as infinitely
superior to the best of the olhers.

E POCH. '

FP(_)('H.—One of the best known experts, whose name
-4 is a household word. afler most exhaustive conr
rarddive tests, has just bought one for }is private use.

E POCH,

I)POCH is Made for Quality; the low price being
J“nuly pussible by quantity production and small

profils,

‘lcl'()(‘li,]halcrs often push substitutes beenuse of

authcrities in  this

higeer profits; insist upon getting Epoch,

El'()CH.
])l’O('H.—Il your dealer will not take your orde:.
4 (e wanufacturers will supply you direct.
l;‘ POCH Speakers are Fully Guaranteed.

L
|4 roc.

F POCH.—7 days™ approval with pleasure.

V]

FIPOCH.

]

Fl’()(‘.ﬂ.—.‘iend for Looklet.

4

[ POCH.—Send for bcoklet.

V]

rj“PGCII.

{ POCH.—British thronghout.

a

FPOCH.

4

{POCH RADIO MANUFACTURING (o, Ttd.. arc
4 the manufacturers, City Office and Sorvice Sta-

on, 25, Laurence Pountney Taune, E.C.4 (off Cannon l

. ‘Phone Mansion House 4683,
B31

5517

-

ENGINEERING
PRECISION -

Bestriding the Tyne like a Colossus, this
inspiring new bridge leaps the great
waterway in one span, a perfectexample
to Newcastle—and indeed the world—
of the skill and precision to be found
in twenticth century engineering.

No less worthy examples of craftsman—
ship are to be found in the products
of J.B. Infinite care and accuracy,
and a flair for turning a good design
into a perfect one have raised J.B.
precision instrutments to an unassail-
able position of good repute,

Ilere is their Midget Condenser—the
neatest and most workmanlike con-
denser on the market. Supplied com-
plete with neat pointer knob.

PRICES:
0025 .. 59 0001 .. 4/86
-0002 56 ‘00003 .. /=
-00015 4.9 03023

n

PRECISION
INSTRRUMENTS

At of Jutksan fiees, T2
Ivtephone: Hop L3387,

St Thoway Stecet, Loselon, N KL,

Loud:speakers.—Contd.
AKER'S SFELHURST RADIO.

TEFPT

wn

ELITURST RADIO Moving Coil Speakers are of
Proved efficiency and recognised us the best
|ohl«nmh_le. Sold «irect from address below, or Irom
dealers iu 10 countries. 14 duys’ approval,

BOmTm e

T

)
lT[ll" “ Wireless World ™ Reader Trefers a Haker's

Eleetro Miugnel, because the highly efficient unit
used s correctly designed. and by the use of special
steel a high degrec of magnetisation is obtained resull.
ing in louder signals without the necessity o1 au
claborate amplifier requiring high voltages.

R

A

D
1

OI'R Moving Coil Speukers are of the Highest Guule,

and appreciated everywhere, Raudio enthusiasis
Ifmu.l all parts luve sent tleir unsolicited nud written
testimony of the high efficiency wnd maguoificem pe:-

manufaciured by Uaker's

| foruree achieved.
D, OVING Coil 8,eakers,
Sethurst Radio, are of proved efficiency,
0:\ Receipt of a Posteard, our vew 36 page booklet
will be sent at once.
OTLUME, with natural reproduction of both speech
and music, obtained Ironi Baker's speakers.

N all Cases we arc Happy to Advise You ou any
point concerning loud speaker reproduction.

W ceutreing Deviees are Available which overcume
| all dithcultics of centreing,

N IVES Pleasure to all Music Lovers, Baker's moving
X cuil speakers ure being used for Talkies,” in
{ leading restanrants and hotels, by manufacturers of
| radiv-gramophone receivers. and Tor all purposes where
volime and  elarity ot reproduction i essential,

NALT at our Works at Croydon and Examine all
Mudels; you will be convinced of their superiorny.
OI‘R Moving Coil Speakers, wilh floating diaphragm,
were the first ade in this country.
DEATL for use with the Megavox Thres or the Mul.
Jard 8.G. P Master Three, with pentode cuil,
OW (o High Notes wre Reproduced
quality of an entirely new order, and with a range
covering the entire musical scale. Directly yun hear
a Baker's Moving Coil Speaker you are impressed b,
the brilliance of reproduction and the natural (pne.

'1’ ISTEN in with « Baker's Moving Coil Speaker.

4

( RIGINAL Pioncers of Muoving Coil Loud-speakers.
Baker's Selhurst Radio,

USP.D by True Lovers of Music the World Oves.

with a tone

l TFMFERENT lustruments and Voices have dclicate
tone

differenves  which 1y
timbre,

whi

be called qualng,
and are caused by harmonics of
hoare added to the fundumental
notes: Baker's mov coil speakers are des-gned (o re.
produce these different shades of {one, thut is why
they ure preferred to ull other mukes.

KLECO %Vloving Cuils are recognised us the best
ol Lile.

DERMANENT Muguet Speukers,
vetain their magnetism,

JVERY Model can be Suppliedd as a Complete
4 Speaker, rendy to connect to receiver if desited.

[ LI, Baker's Moving Coil Speakers ure manufactured
L theoughout at Croydon, und are British.
EY 1o Realistic Reproduction, Daker's moving cuil
tpeakers,

VERY “ Wireless World ™ reader should procure a
copy ol our new Booklet,

|
i Rl-:.\lh Our Free 36 Page Buooldet To-day.

lsn-:xn to Baker's Selburst Radio, 89. Selhurst R 1.
‘ South Norwood, 8.3.25 (Tel.: Croyden 1618,, 1
call ut onr Works tulways open). 42, Cherry Orcharg
Rd.. East Croydon (15 mioutes nen stop from Viclona
uor Londoen Bridge. Y

wude by Baker's,

Advertisements for ** The Wireless World ™ are only accepted from firins we beliere to be thorouglhly reliable.
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Loud-speakers.—Contd.

ABSOLUTELY Unsolicited Appreciations Testify to
the Definite Superiority of Goodman’s Products!!
F the P.G.3 Double Acting 4-pole Balanced Reed
Unit_(25;- type), W.B., 0)d 'fratford, Manchester,
wriles: You certainly merit congratulations on
placing the P.G.3 on the market. At the last Man:
chester Exhibition it came under the notice of my
fricuds and self, aml there was nothing at that Ex-
hibition which excclled the P.G.3.
8., Lewigsham, writes: Upon test this is a very
fine unit. Alihough 1 have tried several, for
purity of tope and faithiul reproduction over the
wholc musical range, it is better than them all, I
congratulate you upon the production of a unit which
marks a definite advance in tho cfficieney of the cone
speaker unit. )
.D.C., Doncaster, writes: They are without equal.

OODMAN'S Cone Chassis Assemblies, the cone
fitled to which are unique, by reason of Good-
man’s exclusive doping processes, can be fitted wilh
unit in 2 minutes; new model, 12/6: en-
users write: —
J AM.P., Plumstead writes ; The cone chassis is work.
ing splendidly. It is quile capable of handling
the fuil ontput of my Everyman Four, and its response
to faint signals awmd purity of reproductien are far
in advance of auvthing in conc speakers 1 have pre
viously obtained.
TA\VLA Wendover, writes: It may interest you to
know that J am nsing a toodwman’s chassis, and
everyonc marvels at the reproduction.
LLUSTRATED Lists Post Free from Goodman's, 27,
Farringdon St.. London. E.C\4. 0066

E rociL
EP()CH.

POCH.
EP()CHS by Deferred Payments.

E POCIIL.

POCH.—Any responsin-e houscholder can obtaiu
any type Epoch moving coil speaker by casy
terms: no references, no interest.—Particulars from
Mr. laserson, 110, Cannon S8t., E.C.4. 5518

YOUN. 0ld Loud spcaker Taken in Part Pnymentl
for the Latest Type; see our advert. under column
Reccivers for Sale.—Scientific Develop t Co., 51,
Fishergate, Preston. (02z/

ION Power Chassis, £7; Marconi 6v. M.0., £5,5;

tlegra M.C., 6y £4:; Triotron belanced arma.
ture cabinet speaker, £3, new.—Donglas  Briggs.
ADM.LR.E., Austin Frinrs, Newport, Mo, {5606 |

SILK Ganze, finest quality, gold or silver; 1/3 sa.
ft., poxt free.—Douglas Briggs, AM.LR.E, Aus-
tin Friars, Newport, Mon. 5607

1/_ Sq. Ft.—Tinsel, in several colours, Inr speaker

cabinets; wl for free patterns.-Frost, 54 !
Clerkenwell Rid., E.C.1. (5604
DON()T()NE. the best loud-speaker,

) EAR All the Lond-speakers Advertised, then comc
awd buy a

D!);\‘()TONE.
4() Furnival 8t., Iolborn, E.(".4,
D()\'U’I‘ONE, the best loud.spraker,
rsces

.T.YI. C2 Speaker; 27/6.—Box 2255, c¢/fo Tk
Wireless TWarld. {5672

I)]“.R\I‘\!\' NT Maguet Meving Coil Tound speake:.
by Baker, Sellurst, £6/5 momlel: sacvifice £3/10.
— Edmondson, Wood llouse, Conley, Halifax. (5596

.POLE Balanced Armature. vibbed diardiragm loud.
speaker units, suitable for use with exocnential
hotes, 17.6. car il; 0.0005 und 0.0003 varia'.le
condensers, less dials, 27- and 1.6, post free.- Becke::
3, AbLey Mansions, Herne Hill, 5.1.24. 15591

PICTURE RECEIVER APPARATUS.

ICTTURE Receiver Cempanentz,—=Magneli: elntehes.
£4.4; triggers, 37:6: relays, 39:6; cluteh and

Components, Etc., for Sale.—Contd.

| .
. . . astounding

efficiency on
ultra-short waves!

‘UNIVERSAL®
THREE

]'t;r all wavelengths from 15-2000m.

With this remarkable set, you can get
Australia and America with as much easc
and certainty as an ordinary receiver gets
European stations. Specially designed
to operate efficiently on short wave-
lengths. A truly universal set.  Simple
tooperate. Lconomical in upkeep. High
degree of selectivity. Supplied in metal
cabinet, with handsome crystalline finish,
suitable for usc in all climates.
Price, including set of four © Twintuna ™
coils 15 to 2,000 metres, 3 valves and
" Royalty, £18.

Write for full specification and complete
catalogne of vuy famous products.

& CO, LTD,,
MAGNUM HOUSE,

. |
B ! | RNE O NE S ' three Leweos Q.A. coils, 7/6 each; two Cosmos
” A.C. red valves matched for push-pull, and two

295, BOROUGH HIGH ST., LOMDON, S.E.1.'

» Olms Decoupling Resistances; se¢ advert.
()00 under Coils.—Groves Brothers (Manufac.
turers). {5142
I OT Wire Ammeters, 0-1 amp., 4/-; 005 amp.,
3'.; 3-range instruments in oak case, 5in. scule,
1 0.5 williamps and 0-12.240 volts, 200 ohms per voit,
45:-; instrument repairs and allerations  of - every
deseription; any item 7 days' approval against cash.
ke Victa Elecirical Co., 47, High St., Buttersca,
8.\v.11, Established 1910, {5180
YOTENTIAL  Dividers; 10,000, 15,000, 20,000.
25,000, and 30,000 ohms, 5 variable tapping-:
|2 - eirh.—Below,
‘l)()'l'l-:.\"l‘h\l. dnty, wire wound,
15,000 ohms, 7 tappings; 6;6.—Below.
| C()NDENSERS. 2 mid., 2/6; 4 mid, 4/6; guaran
teed; tested 500 volis~ Below.
CHOKES {L.]*.).—Choke coils, excellent for smonth.
ing, up to 20 milliamps, 2/-; special heavy duty
chokes for 100 and 200 milliamps at 8/6 and 18- re.
l.qwrli\‘el); any article on approval ainst cash—

Inviders, heavy

Hugging, Radio Engineer, Claclon-vu-Sea. {5030

ETERS. Meters.—Milliamnp. and asinpmeters, re-
| calibrated and shunts provided, voltineters fitted
! with resistances for higler ranges, send 1merers for
estimates. —Chester Bros.,, 244, Dalstou Lane, London,
i K.8 (5240

IGIITNING Arresters arc Usclers, nnless they pro-
vide for a straight aerinl to carth  discharge;
wake- sure your property is fully protocted, puichase @
direct line antomnatic arrester, weter and weather
oroof, neat and casily fitted; price 276 post free.—).
Burtenshaw, 13, Iillsborough ‘lerrace, ll!mumbg.cr’

407

COPPER Sereening Boxes for Kilo-Mag Four, 27,6
cach, ca-li with order; also copper screcang
boxes of all sizes made w order, prices on application,
- -Mighy and Woollenden, Sheet Metal Workeérs, Roch-

| dale, 15455
RT Outpnt. 1.1 push-pull tran<tormer. unused,
| 10/6; short, long wave Lewcns split-primary
H.I*, transformers, unused, 476 each: five 2 wicrofarad
LR condensers, chipned, perfect, 4,6 lot: D.E.5,
unnsed, 5/-; Boutone ’phones, 4/-; Igranie 75, 250

colls; 376 pair-—Wright, Greyholme, Aldershotl. (5561

:F LSTREE Solodyne.—Complete get components, in-
4 cluding tue issuc *‘ Modern  Wireless®  fully
deseribing; also sel suitab.e D.L. 6 volt valves: what
oflers 1 Also components for H.UT. climinator for
200-210 volts A.C, with U.5 valve: particulars on
request,—iunt, 6, Park C:cscent, Torquay. (5562

COUNTEHS, second-hand, eminently suitable for
those winding their ¢ v» mains transformers, per-
iect mechanism, new condition; 2/- each, post frec.—
Amalgamated Manwactuvers, Aston Rd., Birm:ingliawn,

15563

II. Parts Clarien 3.-Fair Tuncwell coils, 15/-;
panel, 4/6: Lotus dials, 3/9; Formo 0.0005,
3/9; Ormoml reaction, 2/9: Wearite choke, 479;

Peto-Scott choke, 3/6; Ferranti AF.4, 13/6; abinel,
1 9/9; P.M.12, 18..: Climax (ransformers. 20/-; National
! portable, £12/10; Mullard cone unit, 32/6; all brand

wew, guaranteed; list others Jree; wanted, Wi £33

World,”” Octoher  24Lh, 1928; parls Kilo-may. —Hish-

posl, Founlain Place, Waltham Abbey. (5564

LLESTION C12, o3k, £4: Amplion R.8.10, £3/10;

P14, all nmnsed. 1276 cacli; Igranic 3-gang con-
denser, with vernter, 30 -.--Milford, Chedworuys, Glos.
. {5570

OR Sale, giving up.—Crldon dual condenser, 18/-;
Lotus Q.A. coil 9/-; lotus Q.8.X. HF. trans-
former, 13/-; Leweos H.F. choke, 6/-; J.B. nent.
condenser, 2/6; all above new 2 months ago, per-
feet.—~Lord, 78, Mo .. S, Accringlon, lanes, (5557

ARCONTI'HONE,  all  msins,  200-250v., D.C.
cliinator, type D.C.1. T .., brand new;
ordered in error; cost £6/10, sacrifivw £5 quick saje;
ulso Magnavox M.L.7 unit, new condition, little used,
cort 626, accept 36/-.—Welsford, 14, Suffolk Rd.,,
Lowestoft. {556C

For every Radio User this 1;
the great success.

clmn contag 7/+ set; spindles, with brackets, 187-;
100 ohm vesistunces, 1/6; pint botiles stareh i-uli«l-'l
golution, 4/9, post free; 100 sheels special paper, 9d.;
all above in stock; carriers compiete, 27/6; cylindexs,!
10/-; write for lists.—F. J, A. lall, 91, Fore 8t.
Edmonton, N.18. 0275

VALVES.

ALVES.—Rectilying half-wave valves, 4v. 53 amps.,

ontput 3G 1mna., do same work as a 15/- valve |

at under quarter (he vost, 3/6. - Braidwoed, I, Righ
St., Barnet. ‘Iry one! [55

COMPONENTS ETC., FOR SALE.
BE].LINC-LEE Panel Fittingz ave designed to give
an expert finish to any home-constructed set;

catalogue post free.—DBelling and lLee, Ltd., Queensway
Works, P¢nders End, Middlesex. {0018 )

Mention of ** The Wireless

DIX-ONEMETER

Highest Possible Grade. Used
in Admiralty, L.C.C,, G.P.O .
and the 'Varsities.

Price: "DIX-ONEMETER,”
in case, reading 0-2 ma, 4
microamps. per div., 55 =

Send Stamped Addressed Enve'ope for large sale list.
ELECTRADIX RADIOS,
218, Upper Thames Street, London, E.C.4.
Telephone: City 0191,

| S —— |

FI‘IIIR'.\.\"I‘I ALY 716: Telsen tran<foruer, 4.1 {cost
13-}, 6/6: C.A.V. hom speaker {£5 Aliron model’
exchange 1NM.6 for P.AL6D.—Sudbury, Womd
1lke«ton, . [5555
‘A'.\IATEI?R Surplus.—P.M.34, 5/-, nnnsed; Lis<er
2 L.1%., 4.6: Lissen R.C.C., 2,6; Mugnum gereen
2°..- Hallidav, 90, Brighton tirove, New {5541
" INSEXQLA Tnit, 63 sseu panel rheostats, 1/3

i Igranic cuils, balf p .—16, Manor Rd.,, Levens
hultne, Manchester. (554:
: RYSTAL Reception.—T get most execllent result
A,k

12:6;
Liade,

astle.

with Douhle Cry<tal Cowmbination”—¥. A, b
‘Otdbam).—Prov. pat,, price 1 6, with valoable hint:
reean - Crystal, 2, Byduey Teirace, Lanecaster. DNeale
i cugnicies invited. (537
BLI.’-E Spot 661K Tit and Chassis, 27/6; 2 2mi
H Dnbilier Manshridge condensers, new, 5/-;

proved’, new, 12/-; 1 OMham LV.D., unused, 8.-.—Bo
2233, ¢'o The Wireless 1Warld. (554
i ] OW Lo:ss Variable Condensers, grid leaks, fixed coi

4 deusers, 4 superhet tonsforniers, Awmplinn  lou
~peaker gramophone attachwent, ete., amateurs surphy

I()rmoud midpst condenser, new, 2/-; 1 Titan coil {a)

World,”” when writing to aduvertisers, will

writa for details.—0. G. C., 41, Castlebar Iurk, Ealin
Loudog. [552

ensure prompt atlention. B32
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Components, Etc., for Sale.—Contd.
BAI{G.AINS.—C(mdvn.-‘cF, tranzlormers, coils, elastic

aerials, valves (pentode and screen ﬁrid), and
most wireless components for disposal at hall price,
new ¢r equal to new; send p.c. for full list.—Box

2252, ¢/o The Wireless World. (5612
AVEMETER.—Forward buzzer wavemeter,

recently recalibrated by Gambrall Bros.,, range
20 to 600 metres, in perfect condition, together with
charts: accepl £3, or ncarest offer.—F. R. Neill,
** Chesterfield,” Whitehead, Belfast, [5597

LUK SPOT 66K awl Chassis, 28/-; Sterling head-
phones, 5/6; Polar Ideal, 0.0003, 8/9; .Jackson's
G.0005, 4/6; OUrmomd dual diuls, 3 -5 Jackson's,
Fornns, 2/6 ecach; Sue s transformer, 7,6; R.I. Var
ley straight line, 17 Lissen 1.C,C., 2;-; 4 10-ohm
rheostats, 17/- cach; Mullard 100,000 resisltance, 2/6;
Master Three coil, mcdium, 2/6; base, 1/-; Edison
double tapped 60, 1,6; 0.120° miiliammeter, 5/6;
Utility 3-pole lever switch, 2, 6; approval.—Beck, Prin-
cess 8L, Swansea. 15590

ULLARD P.M.2DX, 5/-; PP.M.22, 12/-; R.1. super
transformer (6-terminal), 12;-; Wates volt-milli-
ampmeter, 4/-. -Robbins, 29, The Sunmmit, Wallasey,
Ches, (5589

CAMEO Oak Pedestal Speaker cabinet, cost £4.17/6.
take £2/15: Raytrack pick-up arm, 35/-, take
20/-; Marconi cone speaker, vost £3,15, take 35f-.—.
Perey Revell, 152, ERigin Av., Malda Vale, (5584

Teweos 6-pin Acrial Coils and Split Trimary H.F.

wranstormers, ong and snort, with bases, 22,6 the
lot; Zarpa cone chassis, kid suspension, 7,6; N.P.D.T.
\I‘tlll'._v swlbch,‘ lever, 2/6; transformers; 3-1 Telsen
Graml, 7/6; Cossor, 12/6: Aarconi ontput, 12/6: all
as new.—Baker, 213, New Dridge Rid, Hall [5579

ORTLEY Generator, 1,500 volls, 100 mA., £10;
Lucas dynawo, 12 volts 12 amps., transuitting
valves T.100, 0150S8.W., T3A., what ofers'—' New.
sonia,” Bull Lane, Rayieigh, Essex. {6578

UPERMICROPHONES, watch (ype, very scnsitive,
new, maile on latest principle, nsing gecret pro-
cess sensilised parle, far saperior to old types or ont-
of.date (;{-\-erm!.eut surplus, will pick up whispered
words from a distance ol several yards, splsndid instru-
ments for making detectaphone,” deaf aid, loud-speak-
ing gqlephone, announcements (hrouzh loud-speaker,
amplifier for erystal or valve scts, eleclrie sound de.
tector, experiments.—RBelow,
1ICROPIIONES, highly sensitive, as above de-
% seribed, 6/6; no other microphona of ecqual sent
siliveness known, each fitted with 3ft. flexible ¢ounect-
ing cord, full dircetions for use of microphone for many
purposes and diagrams of connections free.- -Fredk.
Adolph, maker of sensitive microphones, 27, Mitzroy
St., Lomlon, W.1. “Phone: Museum 8329. ~ [5574

wUMMER Sale of Surplus, shop soiled and second-
hamd goods.—L.T, chargers; 29/6; for H.C., guar-
antecd 12 months,

TW() 2v. Sets, 20/- (secomd-hand, royvally paid when
uew), 1.05-volt high tension basteries, 7/9.
NEW Electric Iron,” 10/-; 230v. H.F. chokas, 2/-;

enclosed  crystal detectors, 3d, euch; permunent
type, /-
LECTRIC Bells, excellent aquality, 2,6; first class
mounted coils, 6d. each; unmounted ccils, b
NOIL Holders, 2-way, geared, 9d. and 1/6; ceond.
JDand hoyn speakers, Fellows, Sterling, 1linkie,
Duleivox, ete., 57 eacl.
‘NZE“’I‘ERN ELECTRIC 2.valve Power Amplifier,
40/-, pericct; LB, transformers, 3/-, 4/.. 6/6.
V. Vilves, 1/6 cuch; G.1I. 2v. power, 3/6; brass
e plate variable condensers, la, very high class
job, 3.6 each, all sizes.
"IPHONES, various makes, 3/6 pair; M.H, H.F.
transformers, 1/- each; also various scrcencd coils
and (ran<formers.
MUT.LAI}H ILT. Unit, for A.C., cost £6/10, second-
o hand, 50/.; E.C. K.O. H.T, unit, second-hand,

1\ ARCONIPHONE Ideal Transforme:s, as sold for
18 6, owr price 11/6; guaranteed 12 months,
TRATONE Awmplifiers, 5/- each; Marconiphone
horn speakers, £2/10 models, for 20/-, new and
guaranteed.
OLLS Caydon Regional Portable, 5v., latest model,
case damaged when beinz used for demonstration
purpeses, new hafteries fitted; a wonderful hargain,
£13'10.
ULLARD TPortable, 5v., with aewv hatleries,
£7/10; A.LS. acrial-carth switches; 1/3 each,
usual price 3/9, in Bakelite cace, waterproof.
T\V() Only, second-hand speakers: Magnavox moving
coil, £8 model for £5,10: Amplion Power Lion,
£5/15.
ALL-\\’AVE Tuners, 6/6 and 3/6; A.J.8. slow otion
varinble condensers, 1/- each.
T.I, the Ahove Goods are in Perfect Order; money
reiunded i not salisfied. )
STA.\'LEY RADIO Co.. King's Stanley G!ouce[ster.
5614
ARCONT Power Amplifier, type A.C.T., new, £6/6;
R.T. pick-up arm, £1; Brown pick-up, 15!/-; Kpoch
ALC. speaker, £2/10.—1, Tho Cha-e, Norbury, S.\\;.IG.
5532
LUK Spot 66K Tnit, 15/-;: chassiz, 7.6; brand new;
take pick-up exchange.—C. ‘Corby, 47, Ivydale Rd.,
8.E.15, 15537

M-L Rotary Transformer Type “E'' an!

smoothing circuit.

M -L Rotary Trans-

only means of obtaining
a higher woltage than
that of the Mains, when
only D.C. Mains
available. They can even
be used to step up the
voltage of a low tension
accumulator,
thus especially suitable

Address Apparatus.

As supplied to all the
Gramophone-
Radio Apparatus Manu-
facturers throughout the

“WIRELESS

Report of July 3rd, 1g29.

Send for particulars of
M-I Anode Converters,
Rotary Transformers, and
Motor Generator Sets.

M-L MAGNETO SYND. Ltd.,

Radio Dept., COVENTRY.

Components, Etc., for Sale.—Contd.

WErR

'8,

AMED Inseparably with Radic Part T.xchange,
wherever the English. Iaugun'ge is spokcn.
"HERL are Lhose whose wsthelic tastes revolt when

confronted by cheap prodnction, whose.mcntuln.v
allows of no pretence, to whom rash promises are a
vulgarity and colourjul offers a bore: who require
£1 worth ol value for every £1 expenditure, and
know full well that no living being can give them
more. .
T-O Them, in the radio fleid, Applcby’'s appeal; in
part exchange exists the most economical method
of mrchase,
RIEFLY, Lere is Appleby's service—simple,
straightforward, fair; a not too dull brochure,
more Jully descriptive, will bo sent to you inmmediately
npon  reguest. R
Wl-) Supply Practically all the Lcading Lines of
Radio Apparatus at current list prices, and make
no earriage charges except on accumulators and bat-
terics and cxceptionally bulky articles.
¥ You Wish, we will take in part cxchange any
branded receiver, component or lowl-speaker, lor
which youw have no further use, providing such is
reasonably modern amd in workable condition.
‘O Make Fair Offers, we must sce the malerial;
on receipt of a parcel, which must contain a
iist of contents and name of sender, we will s
offer, which is as 'an allowdnce from am o
ey requiretments totalling not less than twice the
allowanee -bue it is fair,  In the unlikely cevent of
no agreement being  reached, we  will return your
material carvinge paid. We cannot cxecnte part ex-
change orders of less than 10/- nett cash value, that
is., afler part exchange allowance has been deducted.
CI'RSORY Analysis into points of ecenomical
relation and psychological cffect, of these terms
of parlt exchange proves interestiog.
OINT One.~The terms bhave existed since the in-
anguration of radio part exchange several years
azo. Their suitability way be gauged by the fact
toat we unave secved tlorwy-mine more part exchange
customers, in the hall year cnding June 29th, 1929,
the whoele of the vear 1928, That 87%
s have repeated their first (ransaction, an
tomers have put through five or more tran-

e

OINT Two.~We nust see the matcrial. Making
offers for material we have not seen pruves iu-
adequale, indefinite and mislcading. It helps no
one and progreosses nowhere.  Upon reflection, this is
obvious, as the valve of an article greatly depends
on its condition _and -production age.  The likelihood
of receiving an inadegnate offer for material sent to
us can be determired by the fact (hat our rejected
offers are, and always have becn, below 1%.
OINT Threce.~Twice the allowance. This stipula-
tion ensures you a fair offer always. The more
we offer you, the more you ultimately spend with us.
Therefore, in our own interest, as much as yours,
we offer the mwaxinmm market value.
E do not require jou to purchase to the value
of twice the a.lowaunce immediately, If you re-
quire a lesser value lalf the cost is nayable in cash
and the balance of ¢rwdit due will await use at your
convenicnce. Virtually, the system is a radio bank,
Mate may be depusited against a credit note. and
no purchase made for several months. JFor those whose
alfairs take them periodically abroud this is par-
ticularly useful.
POI.\’T ‘Four.—Appleby’s part exchange service is
conducted in premises separate for the purpose,
employing British labour of proved integrity, British
capital and British bchavionr. T, is the original
part exchange service- and a known ouantity.
PPLEBY'S, specialist- in distribution by n and
the originators of radio part exchange, Number
Forty-four in Chapel St., Marylebone. lLondon, N.W.]1
(station opposite. Edgware Rd.. Metropolitan Rail-
wayl, Pel.: Puddington 8828 (3 lines). [C316

FT.\‘I-ZI) Condlensers, first elass make; 0.0001 to
0.0025, 9d. each; 0.001 to 0.002, 10%d. earh;
0.003 to 0005, 1/- each; post free.—A. E. kil and
Co., LU, 10, Woodhouse Parade, N. Finchley, .\'.[12.
5472
YOUR 0Old Componcnts Taken in Part Payment
for Latest Type; see our advert. in column
Receivers for Sale.—Scientific Development Co.. 51,
Fishergate, Prcston, (0228

MISCELLANEOUS.

ALEXANDER BLACK, the original wireless doctor,
will call (London and Home Counties) and cure
your sct; sets installed, waintained., and brought, up
Lo dal complete salisiaction or nn charge: graino-
ups, YLT. climinators, and Webson moviug
takers demonstraled by appointment; purity
reproduclion speeialist.—2a. Woodvill> Grove, N.16.
Sloane 5105 or Clissold 3687. [0277

a5 Advertisements for ** The Wireless World '~ are only accepled jrom firns we believe to be thoroughly reliable.
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€6 R. & B.”

MAINS,
TRANSFORMERS |

CHOKES

CAN BE SUPPLIED

TO YOUR OWN
SPECIFICATION

Write for Catalogue of Standard Models.

RICH & BUNDY,
13, New Road, PONDERS END.

‘Phone : Enfield 0777.

THE LEADING MANUFACTURERS
OF MOVING COIL LOUDSPEAKERS

Offices: 89, SELHURST ROAD, 5. NORWOOD, 5.E.25.
Works: (Always Open) 42, Cherry Otchard Road, E. Gmydnn

. eur A%‘?%s 5 |

Donble the life of your cells! Avoid being lel ‘

down by a run-out accnmulator. Sinquers tell

you the exact state of your battery and warn you

when it needs recharging. Just drop them in and

leave them to it.

1/- per carton from most dealees or 1;3 post iree
from actnal maker:

FIDDIAN BAWTREE & CO., Oakhlll Rd., Sutten

= THE LITTLE CELLS THAT SATISFY :

Leyton Primary H.T, Battery, P1 Porous Pot Cells,
S1"& S2 Sac Cells, _All cumplete for assembly.

~coll.  G-cell. Z-cell JO-cell
P1 6id. 33 5/3 14/-
St &d. 3/- 53 12/«

"'alch our notice /or newe Lype cell,
S Waseful "t Filler. s pint s, pins L6, poal frce il extrs,
- Bend 1jd. stamp for booklet giving full particulars to—

THE LEYTON BATTERY CO,,
= 303 CHURCH ROAD - LEYTON - EN =

V REPAIRS Y\

Any make of L.F, Transformer, Loudspeaker
or headphones repaired and dispatched within
48 HOURS—TWELVE MONTHS' GUARANTEE
with cach repair. 4f= Post Free

Termns to Trade.
TRANSFORMER REPAIR CO,,

Dept. W,
kzu, High Street, Colliers Wood, London, 8.W.1 9.‘

Mezntion of " The 11 ireless World,”" when writing to advertisers, will ensure prompt attention.

Miscellaneous —-Contd.

ENTS.—Branl
6in.x 3ft. 6in. high, l.O

army bivonac, 7ft. 6in.x5It.
lete end sheets, folding
poles, pegs, ropes, Eetc., e fawn watcrprool by
Wuring aml Gillow, Londnn l\olxl 3, weight 8lb.; 176,
L oly-, cost 35’; salixfaction or cash returned.—
rnes, ‘Contractors, 128, Arundel St., l’onsmmxtln.
List on request. 154

EASY Payments.—We supply. by easy paymeuts
components, accessories aund sets, aoy make; 10%

new

down, balance spread over 10 months.—Send list of
requirements to London Radio Supply Co.. 11, Oat
Lane, London, E.C.2. 10097

JCOTT SESSYONS and Co., Great Britain's radie
doctors, oflicially nnproved aus wireless repairers
by Radio Society of Great Britain and Wireless
League; old sets of every type repaired, rebuilt,
nodernised; send set for immediate guotation.
{CUTT SESSIONS and Co.—New scls construcled
2 with your components or parts supplied hy us;
guaranteed ﬁno‘st workmanship; we specialise in " The
Wireless  Warld ¥ urcum bigh grade radio-riuno-
phoene apparatus, ete.; let it mean something 1o you
that we have satisfied customers throughout the
British Islest TIondon service; cxperienced engmeera

sent to all parts; portable sets demonsirated.—Tel.:
'l'mlhr 5326. Ilnlll\\lck 1’arade, Muswell Hill, London,
N. (0262

Mls’l‘l- *R8. Meters.—Milliamp. and nmpmetcrs re-
calibrited wnd shunls provided, voltmeters fitted
with resistances for higher ranges, send meters for
cstimates.—Chester Bros., 244, Dalston Lane, London,
L.8. {5290

IF‘ Your Set is nmot just as it ought to be. send for
Allan Martin, the radio doctor; moderale (lnmea
with satisfactiom; scts rebuilt and  modernised il de-
sived; Greauter London only.—82, Finchley Park, [N .12,
4959
NGINEERS.—Do you realise that at the last exami.
nation 86% of our candidates passel at the first
attempr. We alone guaranice No Pa No lee. Why
should you remain n the ranks? Investigate our ser-
vice. Our handbook * Engineering ()ppurtuml *’ con.
tains brilliant articles by Professor A, M. Low. shows
how 1o pass AM.ILC.E., AM.]MechE., AMLEE.
AMIAE, C. & G, G.P.O, Matric,, elc., exams.,
and outlines courses in ali branches of Civil, Mcchanic
cal, Electrical, Wireless and Motor Engmccnng. Send
for free copy (o-day (state subject or examination).
British_Institute of Euginecring Technology, 87, Shuke-
speate llonse, 29.31, Oxford St., l.ondon, W 1. [5465

l‘OIR (ld  Apparalus Taken

for Iatest Tvpe; see our advert, in
Receivers for Sale.—Scientific Development Co..
FKishergate. Preston.

column
51,
[o229

PATENT AGENTS.

ATENTS and Trade Marks, British and foreign.—

Gee and Co. (H. T. P. Gee, Member R.S.G.B.

and A.M.I.R.E.}, 51-52, Chamery Lane,
W.C.2. ‘Phoune: Holborn 1525.

London,
{000 i

REPAIRS.
SCOTT SESSIONS and Co., Great Britain's radio

doctors: rtead advertisement under Miscellaneons
rolumn (0263
WELVE Mouths' Guarantee Aecompanies All Our
Repairs; any make of L1 trunsfornier, head-

phoues, or Toud- speaker repaired and despatched within
48 hours; 4/ pn-t free; don't discard il burut out;
tetms_to' trade.—1'ransforurer Rl-xr.ur Co. (Dept. W.},
214, High St.. Colliers Wood, S.1V.19. [0011

INGSTON-ON-THAMES. anl.:penkarn, phones.
transtorers, trepaired; 4f/- post free.—Minter,
156, Cambridge Rd. ’l‘hone Kingston 4665 {4832

OVER.--Radio repair depl., Loud-speaker,
transformer repairs, 4/-; receivers repaired, re-
construcled; machine shop for experimental work.—
Gadon Lcut Eleetrical Engineer, 24, Louden Rd.
(5087
EPAIRS Returned Post Frce, and to ensure saiis.
faction send remiltance after approval of same.—
Leeds Wireless Repair Service.
QUD-SPEAKERS, headphones, rewound to any re.
gistance and remagnetised, 3/-; transformers re-

wound, 4/.; Blue Spots, Triotrons, and 4-pole units. |
4.6; work "nardnlecd =TLeeds Wircless Repair Serviee,
5. Bustuu lﬁuu. Green Rd., Leeds. (4930

TCe

GUAI{ANTLPI) Repairs to Blue S8pot Units,
remanguetived and adjusted as new; 5/-;

wonnd,

gistance. alto beavy duty A.C. eliminator, 200.220
volts, or parts snitable Megavox or Westinghonse type
climinator.~D’, Gurner, Westgate-End House, Wakefield.

[5523

phione, |

in Part Payment |

post  free;  returned within 24 hours.—Greenwich
Tiynamo, Motor and lgmuon Co., 131, Soulh S8t
Greenwich, London, S.E.1 (5575
GLAR:\‘\'TEF]) Repairs By Experts.—Loud-speakers,

headphones, cone unils, pick-ups, any make or
type, 1ewonnd, remugnetis-d and adjusted; post free
4/.; LF, tramlormers and chokes - re\\mmi from 4/-,
| post free.—Howell, 42, Yotheringham Rd., Enfield,
Middlesex. [5581

WANTED,
ANTED, Ferrunti voltincter, preferably high re-

“ALWAYS" POTENTIAL DIVIDERS

for H.T. Eliminators, etc.
Most cfficicnt Divider on the Market,
provided with five variable tappings.
Current carrving capacity 20 M/A.
Values instock 1,000 ohms to $ megohm
PRICE 2/6 post free.
HEAVY DUTY TYPE, wire wound on
Porcelain with mounting brackets.
Carrying capacity soto 50 MjA. Values
instock 10,000, 15,000 and 20,000 ohms.
PRICE 6/6 post free.
Diagrams and Lists free.
TRADE SUPPLIED.
ABINGDON WIRELESS SUPPLIES,
ABINGDON, BERKS.

WONDERFUL
PURITY

@ 5

extra, With M

Homa Conrtructor Parts

Q@fl

Assrmbled,
£4-17-8,
With Oak Cabinrt £2-2-0
40%any

Cabinet £2-7-6 ¢xtra.
14-7-8,

BRITANNIA REPRODUCE!S Ltd,

Furnival Road, SHEFFIELD,

NN
NN

Moving Coil Results
LISTENER THREE DOUBLE
LINEN DIAPHRAGM

< Amatear Wircless ™
24" (ablm.h for samne, Bluespot, Triotron
W.B. Units. Factors and Trade engniries only,
Manufac turers, PERSEUS RADIO MFG. CO.
W.W. BURTON-ON TRENT.

J—

THE BE/T IN THE WE/T)
l° IISIE STREET, LEICESTER SQUARl LONDDN wW.C2,
ity Koo’ nwuva.;_? Tuttee Westoand, Lon doa

1 P
WRITL FUR OUR CATALOGVE
POSTAGL 64 FREL 10 CALLIRS

“SWAMPED
ouT
WITH REPLIES!”

A reader’s experience, after adver-
tising in the Miscellaneous Columns
of ~* The Wireless World.”

“T was delighted

with the result of my
last advertisement
in ‘The Wireless
World, being
swamped out with
replies.”

F. G. Hall,
3, Ashbourne Avenue,
Bridlington,

W.W.84 Yorkshire.

— |
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Wanted. — Contd.

IRELESS Techniciun. shortly starting as wireless
dector, would Jike address of wholesulers vi the
following ;- Sets, eliminators, speakers, valves, accessories,

—1iox 2201, cio The Wireless World. (5535 l
", ANTED, ultra sbort wave set; approval; cash.— |

Howlett, 49, Wuarneford St., Hackney. (5544

A'C’I.Si two A.C.,G R.C. Unit, 0.0005 var. S.M.|
al,

M.C, speaker cabinet.—97, Hanover S,
Castleton, Rochdale. (5571

£1 Reward {deposited with * Wireless World ) for

information, it accepted, of opening for electrical |
and radin business in Southern Countis.—Box 2243,
clo The Wirclexs Word. (5573

XCHANGE Superior Kodak, 1/4 Bausch lenses,
Jor valve sct.—L. C. Andrews, Hampden, Resi-
dential Club, St Pancras, London. (5585

‘V..\NTED, eliminator for all mains set, also R.T.|
(uner and parts for resistance roupled ampliﬁnr.[
—18, Leybourne Rd., Kingsbury, N.W.9. [5582

H.T. Transformer, 220 volts input, about 400 out-l
put.—Spencer, Botolph's Corner, Sevenoaks. [6580

AGENCIES.

LD-ESTABLISHED Wireless Knginoers, with cen.
trally situated West-End premnises, showroom,
workshop and offices, offers representation to high
class manulacturing firmy, provincial or foreign, service |
and storage if required; willing finance wircless in-
veotion.—Box 2130, c/o The Wirdssg World, [5509’

GENTS Wanted, spare time, wircless cxperience, to
demonstrate and sell the world's best and cheapest

. 3 valve set.—Mag-Radio, 112, Warstone Lane, Birming-
ham. 12667

EXCHANGE.

RUNBAKEN L.T. Charger, 240 .A.C., 4-12 volt

0-15 amp.,, £3; 1 0-20 panel mil ampneter, 7/6;
1 3.way Letne eoil lholder, 2/6; 2 250-2,000 Wearite
tuuers, 10/6 each: 2 Bretwol grid leaks, 1/6 euch;
1 Lisven grid Jeak, 1/-; Lizsen L.¥. choke, 3/6;
1 Dy L.¥. choke, 3/6; 1 Tis S-point  switely, 2/-;
1 Tunewell 6-pin coil, Reinurts, medinm wave, 3/6;
1 Tunewell 6.pin coil, Reinartz, long wave, 4/-; 1 R.1,
L.F. transformer, 10/.; 1 0.0005 § T.F. Ormond und
B.M. dinl, 7/6: 1 6-pin base aud screen, 3/6; 1 No, 1
Dimic coil and base, 4/-; 1 puir headphones, 7/6; £6/10
the lot, or exelmnge L.T. trickle (1 sinp) 240 A.0.
40F., M.C. loud-speaker, 4-valve portable, or anything
nseful to valne.—A. J. Hunt, * Texleyside,” Ellington
Terrace, Ashington, Northumbertand.

CA.\IERA. quarier-plate, half-plate extension, leather
case, Cooke lens, all movements, also full ac-
cessories: sell or exchange wireless components.--Box
2237, ¢;0 The Wireless World. (5550

XCHANGE 3.wheel Runabout, beautiful condi-
iton, 'or sets or eomponents.—Santler, IHowsell,
Malvern. (5555

LARGE Reve Horn Speahkrr, Tgranie pick-up, volume
control and adapier, Brown carpicce (requirves
reed), 0.0003 V.C.. buzwer: cxchange for good M.C.
speaker, 6 volt.—17, Hartington Rd., Wallascy. [5566

S.625 and Hol'’er and Pye 32H choke, for pick-up
and arm.—9/, Hanover St., Castleton, Rorlfdnle.

5572

'Y’OL—'R Old  Apparatus Taken in Part Pavrment
for Latest Type: see our advert. in rcolumn
Receivers tar Sale.—Secientific Development Co., 51,
Fishergate, I'reston. 10230

D/ ARCONI Ideal 2,7-1 or 6-1 for A.F.3 or A.F.5.—
Noakes, 120, St. John’s Rd., Tunbridge V[Vel}’ss.
55

TUITION.

NSTRUCTIONS in Morse, day nr evenings; easy
terms.—Telegraph School, 29, Talfourd Rd.. Peck,
ham, S.E. . [6592

SITUATIONS VACANT.

TIRELESS Operating Appointments Assured;
short gualifying course, day, cvening; fees pay-

able after appointment for ding students; Morse
classes.—Manager, Wireless School, 21, Manor Gardens,
London, N.7. Archway 3694. I15368

TESTERS Wanted, only those with factory experience
need apply.~Write, stuting age, salary, aend ex-
perience to Aeonic Radio, Itd., llorley, Surrey. [5542
YUl'.\‘H Men (between 21 and 25 years), of good

appearanee and edncation, required for high elass
installution and service work on electrical
flrst class wireless kunowledge essential, and mechanic
training an asset; West London aren.—Write, stuting
Bge, experience and salary reouired, to Box W,W.355,
cl/o C. Mitehell and Co., 1, Snow IHill, E.C.1, (5536 |

(=3

MART Salesmman Reanired for West Eud Showroom,
must have a good general knowledge of radio aund
service.—Applications, stating qualifieations, expericnce,
and minimmn salary required, to Box 2140, e/o The
Wireless Vorld. (5519
HIEF Techuical Assiztant Wanted in a Large Radio
Manutacturers’ London Service Department, know-
ledze of all-mainc receivers desirable.—Write fully Box
2141, /o The Wircless World. [6520
ADIO Manufactarers IRequire Assistant, general
office; should have general clerical commercial
knowledge and te gquick at figurcs.—Write, giving re- |

ferences and salary required, to Box 2239, c/o lel
(5552

Wircdess Horld.

Situations Vacant.—Contd.
, IRELESS.—Men used to wiring receiving pets;
London district.—Box 2143, c/o The Wireless
l World, {5521

RATUGHTSMAN, London area, with experience of
H instrnmeits, radin apparatus.—Age, experience, pnd
sulary, to Jox 2142, clo The Wircless World. [5522

I ADIO.—Assistant manager required, scrvice dept.,

loud-speakers manufacturers, technical knowledge
{and administrative ability essential.—Write, giving
references  and experience, to Box 2238, c/o The
Wirdess World. (5651

1
| RAI)I() Valve Manufacturers {B.V.A.) Require ligh
. Grzl:ilu Representatives on a salary and comme-
| sion basis for the fol.,wmg territories :—{1) Cornwaltl
| and Devon; (2) Kent and S.E. Londou: (3) Nortl-
umberland and Durham; (4) Lancashire; (5) South
Wales; (6) North Wales; (7) West Iliding Yorks.
Applicants must possess first class conncetion in radio
trinle, also own car and able to pass Guarantee Soclety.
| —Write fully in fir:L instance, giving details of el
nection, ape, name of present or last firln, Box 2240,
lcln The Wiretess WWorld. (5553

V.»\C.-\.\'CIES Occur in a Retail Wircless Depot in
High Class Residentjal District for [mprover, also
an Apprentice In learn trade under highly certified
tuition, thorongin all.round expericnce to be had in
sulesmanship, aceumulator charging, installations, and
repairs.—Apply Hicking, 6, Albemarle Rd., Beckenham,
Kent. 'Phone: 2638 Ravensbourne.

SITUATIONS WANTED.
DVERTISER, 4 vears’ practical wireless experience,
desires  pesilion with firm  mannfacturing  soun
picture apparatns, to gain experience in installing samw,

From "The Amateur Photographer.”

For Every User
of a Camera!

Every camera owner can get
more pleasure out of photo-
graphy and better results by

st

ete, keen ear for mmsic, willing accept small sulaiy to

i+ ~tart, it progressive position.—Box 2232, cio The. Wire-

lexs World, {5529

lI{:\DIO Engineer, 27, single, recently in charge

service workshop of well known #rmi, requires
similar ov ollier responsible post, thoronghly practical

|maln. good fechnical knowledge, experience all mains

receivers, reetifiers, small power equipment, ete.,
Assoe, 1.W.T.-~-Box 2254, ¢c/o The Wircless ll’aﬂ{l.
5610

l OUTH, 19, 1st .P.M.G.. 3 years’ sea experience,

requires post ashore, any capacity.—Bayly, Avon-
dale Rd., Waterlooville, Cosham, Hants, (55

FINANCIAL PARTNERSHAIPS.
NEW Receplion System, double volume, range 200-
2,000 metres without switching, selectivilty, non-
fading; half share palent £300.—Box 2256, ¢/o The
Wireless World. (5613

BUSINESSES & PROPERTY FOR SALE,
TO BE LET, OR WANTED.

QLECTRICAL Contractors and Wireless Dealers,
extablished 15 vears, showrooms in main thorough-

tare West End of London, np-to-date premises consisting
i shop, stores and showrooms above, good clacs trude,
returns atwmt £3,500 per anuum, with great possibilities
1or subvtantial inerense; stock, fixtures, fittings und
leara for sale: capital requnired about £1,000.—Particu-

reading ** The Amateur Phkoto=
grapher "’ regularly.

The “ A.P.”
photographers, including be=
ginners and advanced workers,

Beginners ; Free Criticism of
Readers’ Prints; Answers to
Queries ; Regular Competitions
and a weekly Art Supplement

pictorial workers,

| —

L

he AMATEUR
HOTOGRAPHER

“~The Journal for Everybody wilh o Camers -

Every Wednesday 3d.

ILIFFE & SONS LTD.,
Dorset House, Tudor Strect, London, E.C.4.

| Pox No. 2248,

lrs of Beecroft, Sons and Nicholron, 12, Woed Bt..
F.C.2. (5534

BOOKS. INSTRUCGTION. ETC.
TEP by Step Wireless, a complete course of Lhe
K theory of electricity in relation to the practieal
design of wireless apparatus, eliminators, circuits, ete.,

| with exiracts from a designer's notebook, giving up.to-

date practical application; issued weekli. send 1/- p.o,
far first 4 weeks.—Clifford Pressland, A.M.I.E.E.. Eug.,
Dept. W.W,, Hampton onThares. 0195

“ZE'[‘ H.T, Battcries are now a proved success;

write for new illustrated booklet, giving cost
and method of building and maintaining free; men-
tion paper.—Taylor, 57, Studley Rd., Stuckwcll', Lon-
don. . [0077

REE.—Intntor’s Guide on Patents.—T. A. A.
253 (W), Gray's Inn Rd., Lerdon, W.C.LL 127

BACK Numbers.—" Madern Wireless,” 58 copies,
1923-27: * Wireless Constructor,” 40 eopies,
1924-28; ** Wireless Weekly.” 86 copies, 1923-25: any
ofter considered.—Bayly, Amberd, Tauntcn. (5549
" ADIO Amateur Callbook,” the only Directory in

‘the world of radio amateurs of the world, over
100 pages of lists of call signs and addresses in all
countrics, shorl-wave stations, prefixes, also other in-
formation useful to amatcurs; sent post paid to any
address for 46 or equivalent: published four times a
yeéar, reduction for annual subscribers.—F, T, Carter,
Flat .\, Glenecagles Mansions, Streatham, Londn[r;sgg

OPBORTUNITY

Inventor nf impecrtant edvance in loud-
speaker design suitable for talkies, radio-
gramephones, otc., wistes to cemmuricate
with interested rersens view licences or
formation of syndicate.

A7 Advertisements for ** The Wireless World ** are only accepted from firins we believe to be thoroughly reliabla.
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(e dl raE Pertrix, Ltd. PAog
i irel Fer-anti, Lid., oi.covs coveriiiiierairioieneraonens , Lid, el Peseiresesisans cesereia. A
:(ll’(l)‘ll[g)}(:‘on ere...e.s.s S\fpp.l.ic.! """"""""""""" }if::!(ﬂ:::xl Bawtice & Co. ... 18 DPhilips Lamps, Ltd CCover_;!.
Appleby, K. Hetherington lg General Elcctrie Co., Ltd. .... {:;‘:)y“lll:dlo g oo “o.v.er))é
g & J. “Q'ﬂ:mtq‘" Radis™ . 118 Gern an Wircless Exhibition ... . 8 v :apoaker; " 20
AKEr's elhurs Aadlo X
% 3 i Hart Bros. Electrical Manf Oo Ltd q
B o Bnag o TS Holaman, -2 ’;%L“d:,,i‘m?i"‘i{n;as'i:re'c’a;;c“es.. I ]
B:itannia Reproducers, itd. i KD G0 15 Telegraph Condenser Co., Ltd. Cover 1.
British Thomnson-Houston Co., Ltd. 11 Jackson Brob. ... oveiiiiieriiainer Polgen Blectric Co., nta” . a
Brown, 8. G., T'-( 1L Tever, Fric J. (Ine.), ].!d. 20 pranstermer Repair Co. ... 18
lé'nlwnlc \VllI ?% ch%\uan‘\Mery Co. ... Tualsemere Manf, Cuo ..o . 8
algin Lock, W, & T. ........
Bebadet Wireless. (1976) 1§ Lock:Atkinson Wircless ... Universal Gramophoue & Il“g“’ Co, Td.....0
El\\me Jo.\es]vg: (ilo o Ltd. o J.ondon Eleciric Wire Co. Varley (0(l‘1v]edr Pell C;:::jtro td.)
Carrington Mani. Co E 1 Y., Ltd. ward & Goldstone, ol
Celestion. Ltd. e L s, Lid. Watmel Wireless Co., Ltd.
(D(;vorwﬁl. (I,..ml.t 18 M-I Magncto l.syud Ltd. B e Westinghousc Prako & Saxby
i Mullard Wirclers Nervice Co. over j.
Dubilicr LondcnserboCo {1926). Lid. . 1'8’ Parlophone. Co., TAd. ’ 2 Wingrove & Rogers, TAd. ........oeen,
Eastick, & 16 Partridge & Mee, Lid. 6 Wolverhampton Die Casting Co.
%leﬂra(}clk Radégo LT I'?:’ :‘{h ‘R adio Mfyg. Co. . 18 Wright & Weaire, T.td. 8
Nack anf. b * “ .
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“REALISTIC"

WOOD DIAPHRAGWV ([’0f)}

THE BETTER SPEAKER
HAS ARRIVED'

Highly commented upon by The Wire-
Jess World July 3/29 and Nov. 14/28.

£3.10.0 to £6.6.0

Write for particulars or ’phoie North 5237.

REALISTIC SPEAKERS,

72, Penton Street, London, N.1.

FIXED

za CONDENSERS
== are made the right
weay with the right
materials — genuine
Copper foil and Ruby

4 'llul is why T RIX Vixed Cone
mlca densers can always be relied
upotl, Ouly best copper foil used. No tin
ivil. Bewarc of substitutes, Copy of Faraday
House Certificate with every one.  Fully
wnarantced for capacity, insulation, aud
voltage Lests,

riom 1 /= gacn

Phone: Clevkenwell 305443,

CAMCO

Latest List
FREE on
application to

Cﬂrrington Mfg, Co

Ltd., Camco Works.
banderatead Road,
South Croydon. Tele-
phone: Croydon 0623

Oalx

5276

CABINET

gor the

EUROPA
Portable .

Mahogany

‘““Ideal”

Monthly
2/6 net.

58/-

Mentioe of ** The Wireless

ERIC
J. LEVER (TRIX)
LTD., 89, Clerkenwell
Green, LONDON, E.C.1.

ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4.

DOMINION SLOW MOTION DIAL.

Brownie are now producing 2,90) Domlmon
Vernier Dials a day. That is why it is possiible
to offer this high-zrade dial at the wonderful
price of 3/6.

The mecbanism is a_special non back lash
design with a reduction ratio which makes
fine tuning easy without becoming tedious.
Finished in plain black or beautifully grained
mahogany Bakelite,

AXPERIMENTAL...
WIR&ELESS

& The WIRELESS ENGINEER

The Journal for Professional
Engineers and Advanced
Wireless Experimenters

Anmnal Subséription
32/- post free.

World,”” when writing to advertisers, will ensure prompt altention. ’ A8
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If you have A.C. mains -

in your house, you have the cheapest and most reliable supply .
of current for your set, and

PWESTINGHOUSE|®
RECTIFIERS

enable you to adapt this supply in
the simplestand most efficient way.
" LIQUIDS,

MOVING PARTS, therefore no costly or messy
periodical replacements.

METAL

NO VALVES,

Here are three of
the popular units—
for high tension,
low tension, and
grid bias—and there
are, of course,
several other types,
suitable for all radio
purposes.

PASTES, OR

Most of the leading radio
manufacturers are now
incorporating the
Westinghouse Metal
Rectifier in their elim-
inators and chargers.
You can do the same.

Ask your dealer about them.

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

Advertisements for ** The Wireless World = are only accepted from firms we behieve to be thoroughly rehiable.
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DESIGNED BY THE MEN
WHO MADE WIRELESS!

A Marconi Valve for every circuit

UILT into each Marconi valve

you buy is the experience of
the men responsible for every im-
portant step in wireless progress
from the very beginning.

The first thermionic valve ; the
first dull-emitter ; the first British
A.C. valve; the first practical
screen-grid valve — all these were
made possible by their skill.

They design the giant Marconi
valves installed in the principal
broadcasting and  experimental
stations of the world — wherever
high efficiency and absolute re-
liability are essential. They have
designed valves for you with just
the same skill and care.

The untiring research of these
experts has made every Marconi
valve the best of its type. A very
high degree of vacuum, and a
special tough-coated filament that
emits electrons strongly at a very
low temperature — these features
make for fine performance and

MARCONI H.L. 210
GENERAL-PURPOSE VALVE

Filament Volts .....c.ccceveueneaen 2.0 max.
Filament Current 0

Anode Volts...o..civevveicnninnnns
*Amplification factor..................... 20
*Impedance........ceeuuuu... 23,000 ohms.

*Normal Slope .....cc..u.....
*At Anode Volts 100, Grid Volts o.

extra long life. And rigid tests
ensure that every onc you buy is a
perfect specimen. Fine design and
scrupulously accurate manufacture
account for their full, balanced
efficiency.

Write for the complete valve
catalogue (No. 520) to The Mar-
coniphone Co. Ltd., 210-212 Tot-
tenham Court Road, London, W. 1.

A SPLENDID

GENERAL-PURPOSE VALVE
Experienced wireless users have
learnt to rely on Type H.L.210
This very efficient dull-cmitter is
suitable for use 1n high-frequency
amplification (where some method
of stabilizing is employed), or as a
grid leak or anode bend detector,
or for low-frequency amplification
(except in the last stage, where a
Marconi P 215 or P 240 power
valve should be used).

Try an H.L.2101n your own set:
ask your dealer for it, in the Mar-
coni purple box. The price is 10/6.

MARCONI VALVES

Showrooms : 210-212 Tottenhcm Court Road. W. 1, and Marcon: House, Strand, W.C. 2

Priated for the Publishers, ILiFre & Sons Lro., Dorset House, Tudor Strect, |.ondon, 15.C.4, by The Cornwall I'ress Ltd., Paris Garden, Stamford Steet, London, S.E.1.

UNrrEp BratEs—The International Newe Co., 131, Varick Btreet, New York.
Brratom—W. H. Bmith & Son, 78, Marche aux Herber, Bruseels

Coloniul and Foreign Agentx:

Francg—W. H. Smith & Son, 248, Rue Kivoli, Paris:
INDIA—A, H. Wheeler & Co,, Bombay, Allahabad and Calcutta.

Hachette ¢t Cie, Rue Réaumur, Paris.
Bourn Areica—Central News Agency. Ltd.

. AUATRALIA -Uordon & Goteh, Ltd., Melbourwe (Vietoria), Sydpey (N.X.W.), Brishane (Queensland), Adelajde (8.4.), Perth (W.A.), and Launceston (Tasmania),
Canapa—The American Newn Co. Ltd,, Torents, Winnipeg., Vancouver, Montreal, Ottawa, St. Joho, Halifax, Hamilton ; Goerdon & Goteh. Ltd,, Toronto; Lmperial News Co..

Toronto, Moutresl. Winnipeg, Vascouver. “/ictoria,

NEw ZraraNp—Gordon & Goteh, Ltd., Wellington, Auckland, Christeburch ami Dunedin,
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EDISWAN a EDISWAN
F D) CARTRIDGE

VAcullmﬁW”
RESISTANCES CONDENSERS
are ideal for the ex-

are subjected to rigid
perimenter. It is the

tests before leaving
our Works --noiseless work of a second to
replace an existing

in operation and per-
fectly accurate, they value with a different
one. These conden-

are manufactured in
sers ar¢ manufactured

values from 5,000
to 5 megohms. They with the most meti-
culous care in values

are the only British
made vacuum resist- from -0001 mfd to
001 mfd

ances.

The overall
length of both

Made only by
tl!e vacuum re- The Edison
sutances‘and g Swan Electric
the cartridge 4 ! o Co.Ltd., 123/5,
condensers is j A Queen Vzctorm

45 m.m. S Lo e Street, London.

for best l'csulls—

EDISWAN.

VACUUM RESISTANCE S s

—e——

— — —

NOW AVAILABLE

TYPE H.T.3 AND TYPE H.T.4

P
ALL-METAL RECTIFIERS

These two units have been developed in response to the demand for additional
sizes of units, for incorporation in small high tension eliminators.

TYPE H.T.3 TYPE H.T.4
D.C. output 120 volts, 20 m.a. Suitable for popular D.C. output 180 volts, 30 m.a. Suitable tor larger
3—valve sets such as Cosser Melody Maker. Mullard sets, or sets requiring more than 20 m.a.
Master 3, etc.
Price 21/- Price 37/6

THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO., LTD., 82, York Road, King’s Cross, l.ondon, N.1.

Mention of ** The Wireless World,”” when wniting to advertisers, will ensure prompt attenlion.

T ———— -
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- MOREPOWER s
: w0 vor RADIO s
RECEIVER

BURNDEPT

' ACCLESSORIES FOR B Your modern super-power

| _ valve needs a Burndept Etho-

USE WITH MAINS power H.T. Unit to bear heavy
currents at a high voltage : to
- eliminate hum, shrillness and
' : St **motor - boating ’; to over-
come variable voltage ; and to
do it efficiently and economic-
ally, consuming only 1 unit of
electricity per 60 hours,

M Let the Burndept L.T. =

‘ ‘ Battery Charger renew your ’
| s accumulator after every per- e
| H.T. Unit, £6 183 “formance without removing 4
Plus roualty - 12.6 it from its position. Economi- !
cal, too—it uses only 1/7th the ‘ ¥
electricity of an ordinary light, D
and necessitates only a single : X
| small accumulator instead of . 'f
two large ones. N
B Connect your receiver to L -
the nearest lighting socket . i
with the Burndept Automatic .
| Power Control. With labour- - 2 o
PR saving device the H.T. Unit %
| Chancert =gy ooy iIs automatically started when e

the set is switched on, and
the L T. charger is brought
into operation when the set
is switched off,

‘ Burndept  Antomatic
.. Power Control £1.5.0
- “ . n
)

49(,,,. MAINS ACCESSORIES

X3 Write for full particulars of these components.

BUENDEPT WIRELESS (1928) LTD.,
BLACKHEATH, S.E.3.
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PERTRIX  pmmx

FOR PORTABLES "@5
i i E DRY BATTERIES

The idea! battery for the portable
set—because—

It does not deteriorate whilst idle.

*It is capable of discharging at rates
higher than usually specified for the
same size of cells.

Its internal resistance FALLS during
discharge, thus de-coupling devices are

BATTERIES WITH DUSTPROOF COVERS AS ABOVE,

—_— I unnecessary.
Vouts. | ~[ougth. | Breadth. | Height.| FRI™ It gives 60%-100% longer service ac-
60 | Shin | 6lin, | 3din [ B cording to the rate of discharge.
100 8% in. 6! in, 3hn, | _ 13- It i ) .
€120 | 19%in._|__ 6iin. 34 n. 156 | t 1s a new, patent, no sail-ammomac
g battery.

SPECIAL STANDARD CAPACITY BATTERIES for PORTABLE SETS
—_——

(Loose lid type. tapped every 3 volts). e — ® The great maijority of portable sets have batteries too smali
” Discnihe: CURRENT [DIMENSIONS, l Price for them in order to reduce the size and weizht of tha set.
ous. \oi Tongthy { Breadth. | Heighic
- —pppintat | Length, | Bredth, | Begt ;o NOTE CHANGE OF ADDRESS :
o I I L
1 lamperes 9% ic =l
‘bl\s specified gor the “Eurcl)lpadpor}:able.d" PERTRIX LTD.
All b atteri i is t rates upt> . .
12 r:,}i'lel;:n?;:m;"negies’ O e usal far this sive of battery. Britannia House, 233, Shaftesbury Av., W.C.2.

—————

'”ao m@@%ﬁ‘mmous FORMO COMPONENTS as used in this
!

® Bee@deP. |5.¢gin ALL NOTABLE PUBLISHED CIRCUITS

BUILD and OPERATE in

ONE EVENING-— —
s i K

G §9

LOG CONDENSER 5= |

i

a | |
S e s 005 00035 00025
. “*De Luxe ” Model 6:=

BRITISH TRANSFORMER-OUTPUT 0005 *00033 COILS SGl anid

Send for Catalogre. 'THE FORMO CO., CROWN WORKS, CRICKLEWOOD LANE, LONDON, N.W.2.

FORMO-DENSOR 2/~
In four variabl: capacities

Components Throughout FILTER CHOKE  25/- ‘00025 00015  SG210/6 each.  y5LVE HOLDER 1,3

EXPERIMENTAL... | { YachtingWorld
\ —“/ RE}EJE@S R mlmoior Posting Jourral
V& The WIRELESS ENGINEER g

6" 0" %0" 0" T 0" 0" T0" "0  Te" "e” Te" 0" T07 Te" e” "o T
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% The Leading British Yachting Journal £

o 30 oS0 630 630 030 o30 30 <0 030 o0 ofe oJe oJe o 60 0 aT0 aT0 afo ofe e ele efe o0

] o< g

The Journal for Professional & “THE YACHTING \\fORLD " (lleals with kX

e o yachts and boats of all types and tonnages, <

Englneers and Advanced & whether on the sca or inland waters. Every oso

‘V 1 = o aspect of yachting and motor boating is covered B

lreleSS EXperlmenters .E. in an attractive and interesting manner, oso

. rinti 5% . 0

216 net. 32)7 post free. kX 130017 Ll (0 k2

ILIFFE & SONS LTD., Dorset House, Tudor Street, Loudon, E.C.4. & ILIFFE & SONSLtd., DorsetHouse, T'udor St., London, E.C.4 oo
'0..0..0 0 0% 2% .2, o 0

0 0% %%
0® %4% %% %60 %40 % %*
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OR the final stage of a low frequency amplifier operating a
large loud speaker the valve to use is a— '

COSMOS AC/P1 POWER VALVE

. An exceptionally high mutual conductance enables this valve to deliver twice . -
the output for one-half the power input required by the ordinary
large power valve. )

‘ _ T SPECIFICATION
‘ """ The AC/P1 is a low impedance Filament Volts .. .. .. .. .. 40
power amplifying valve, employ- Filament Amps.. .. .. .. 1'0
‘ ing an A.C. Cathode heated by Anode Volts (max).. .. ., .. 200
Amplification Factor 5

alternating current from the
supply mains? Itis fitted with the
standard Met-Vick five-pin cap.

*As in the case

Mutual Conductance, M /a p.e.r v.o.lt 2°5 -
Anode Impedance ohms, 2,000

Price « + « 176

7.2 v For Power with Clarity—AC/P1
and  AC|S Metro-Vick Supplies, )
valves. Metro-Vick House, 155 Charing Cross Rd., London, W.C.2

(screened grid)
(Proprietors: Associated Electrical Industries Ltd.)

- =
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The Sure Path

e T ,§4 »‘E 0 'EM’" s
e For e \“' ¢

I’Receptum ._
e : EVER R..m.m—‘-" 8/
[ poputs p()RTABlE

voLT HT BATTERYF"W'RHESS

- 8 534 Jam A,A

=
SPECIAL UNITS FOR PORTABLE SETS.

L PORTABLE 1. 63 volts 8.6 Size 6°x35"x37
> PORTABLE 2. 99 volts 13/8 Size 9°x5"x3"
PORTABLE 3. 108 olts 15:~ Size 10" X357 3°

Se—

SUP e ROR CONDENSERS
: TRANSFOE!MERS | gg}%%ngnﬁx%

and CHOKES

for WIRELESS
ALTERNATING CURRENT
TRANSFORMERS FOR ALL .
INPUTS AND OUTPUTS, including:
. 6 Volts up to 7 amps.
7 "
9 Volts up to 7 amps. (
j 12 Volts up to 7 amps. PRICES *
14 Volts up to '; amps. Test Volt 500 D.C.
. 20 Volts up to 7 amps. es oitage . t
HEAVY DUTY 200 Volts up fo 250 ML.A. l * glgkmv 1‘{;‘6’7\"{: 240 S a 0 n
230 Volts up to 250 M. A, | or
SMOOTHING CHOKES 55, y ) up to 250 M,A.

"ghﬂnnh 11%%1;& Mn\ ‘o!‘))\S(XA. ‘00l - 1 MFD. .. :l/': g o r e v e r .

Price 3 5/- Each 25 MFD,
rrice. 35 /- Each q 5 2
Also from 15/~ " Y : hé mak f
Alne frorh 15 1 i . 22 l”oul Cd:;[l count‘t) ctltxi;\ ers 10 condensers
Whep enquiring plvase stats voliags ane |1 2 e o. 8is y the dozen—but the only condenser
ll'l'l‘]“(‘llC;u:)‘"slllii[ll"l s : - .. ”- that counts ls HYDRA‘ Because
PR 5/- HYDRA lave been making condensers

For higher voltage outputs. with Multi
Low Tension Windings. prices on applica
tion, stating exact outputs required.

all the time—HYDRA have
never made anything but con-
densers — HYDRA  therefore
know morc about the making of
condensers than the rest.

‘That is why HYDRA sales are

growing—that is why you too

Obtainable from your rctailer or
rom the makers.

William Bayliss Ltd.

Sheepcote Street,

BIRMINGHAM. J should sist on HYDRA.
1 d T s
ke o, A, 06 gL T : X Ll X2 LOUIS HOLZMAN
Colonial Governments, Railways, ste. $ * 2 37, NEWMAN STREET
. ‘ LONDON. W.1.
i Plan= > 30 as-obie 2048

Mention of ** The Wreless World,” when writinz fo adivertisers, will ensure prom b aticniion. A4
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WATMEL

- True
*Balanced |,
Armature
Unit
at Last _

IMPERIAL

HERE at last is the real four—pole balanced
armature unit for which you have been
waiting. A well designed, hyper-sensitive
and beautifully finished instrument, abound-
ing in excellent features and selling at a most
attractive price. The permanent magnet is
of cobalt steel, giving the highest possible
magnetic flux density across the pole pieces,
which are themselves of turbo stalloy. The
specially chosen armature rides balanced on
a knife edge between the pole pieces, and is
energised by two care’ully insulated coils.
Sensitive and positive ermature adjustment
is provided, and a special feature is the pair
of aluminium clamps vwhich allow the unit
to be mounted horizontally, vertically, or at
any desired angle. With a good cone, cradle
and baffle, you will get puritv and volume
equal to that of the best loud speaker
money can buy. Ask
your dealer for a Watme!
Imperial Balanced
Armature Unit, and
accept no other.

The term * balwiced armature unit ™ has become loosely
applied to many instruments whose sealed dust cover
preveats a proof of tae claim. In the Watmel Imperial
Unit the armatare is balanced on & knife edge in the
powerful field between the four pole shoes as shown here.
Under ths infucnce of even minute currents from the
receiver, the armature becomes itself a magnet, and is
ativactel or repelled simullaneously by all four of the
pole pieces.

It is this arrangement sohich makes the Watmel Unit so
highly sensitive, and enables you to get the ejuivalent of
foxr-valve volume from a two-valve set.

When you order & halan-eld armature unit, it will pay
you to make sure you are

gesting one, and the surest
way of doing this is to
insist on a Watmel Unit.

Write to us for
a free leaflet
describing this
Unit in detail.

TS

WATMEL WIRELESS CO., LTD., IMPERIAL WORKS, HIGH STREET, EDGWARE, MIDDLESEX.

Telephone :

Edgware 0323. o

Advertisements for ** The Wireless World ** are only accepted from firins we belivve to be thoroughly reliabie.
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AS [
CONVENIENT
TO USE
AND AS

SIMPLE

asa Zable~lamp/

AR A

/_»«‘5 mk/i M"b

Ths “EKCO” - LECTRIC
STRAIGHT THREE is the very
latest in modern radio. Plug the
“EKCO " Adaptor into the nearest
electric light or power socket and
switch on—that’s all! And, when
you have tired of radio programmes
connect thc gramophone pick-up to
the sockets provided and amplify your
records—thc super-power valve gives
ample volumc to operate a moving
coil loud-speaker. The attractive all-
steel fool-proof cabinet is finished to
resemble grained lcather. Ask vour
dealer for a dcmonstration or write
to us for full particulars.

ON=
THAT S
ALY

There are also *“ EKCO ™ AU-Power Units,
eliminating  batlcries, accumulators and
grid bias. D.C. from £5.17.6; A.C.
from £10.17 .6 conplete. “LA(,O"
H.T. Umls, ehmmalmgH T. Batterics :—

D.C. from 17,65 A.C. from 5216 com-  D.C. £16.10.0
plete. LT, Unit, A.C. only, £8.15.0.
“EKCO" pmducts are obtainable on Easy AC. £18. 10 .0
Payments. 9
Complete.

‘ ‘_ v

o -“ -

' | W) § ) ;
G4

STRAIGHT-THRIEE
RECEIVER

B

E. K COLE, LTD., Dept. W, "EKCO ™ WORKS, LEIGH-ON-SEA. |

WEARI m ,

Ci OMPONE NTS

EUROPA PORTABLE

Coil Formers complete - - - per puir 14 -
Coils complete wound - . each 10 -
On and Off Switch G22 - o - each 1 -
6 Pole Change Over Switch 1-26 - each 63

Grid Leak Holders = = each 6d.
De-coupling Resistances 600 ol ms each 16

FLAT DWELLER’'S 3

Special Cam Switch complete - o . By
H.F. Choke - s = . 6,6
600 ohm De-coupling Rcmstancc o - 1,6

SCREENED GRID PORTABLE
Screen - - - 96
Coil and Base - = . 22'9

Valve Holders, Anti-microphonic - each 26
De-coupling Resistances 500 ohins - 16

“ WATCH FOR THE NEW WEARITE
g A.C. VALVE HOLDER.”

WRIGHT & WEAIRE, LTD

740 High Rd., Tottenham, N.17
Telephones : Tottenham 3847-8

Mention of ** The Wireless World,”

Our Model 506 MIL-AMMETER Panel Mounting type

should be placed in the High Tension Circuit of the valve

to ensure correct operation and to check distortion.
Prices £1 :15:0—£2:15:0

Write now for your copy of * Radio Control,’” the Weston FREE
Booklet that explains the necessity for accurate clectrical control
of your Radio Receiver, and gives much helpful advice.

Address your postcard to:—

WESTON

STANDARD THE WORLD OVER

Pioneers since 1585

WESTON ELECTRICAL INSTRUMENT CO., LTD.,

15, Great Saffron Hill, London, E.C.1.

when writing to advertisers, will ensure prompt attention. B2
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ADVERTISEMENTS.

i Il- RE is the sensational new JBrown “yee”
Unit. It is the biggest Radio develop-
ment of recent years. For only £2

(zhe Unit costs 25% and the Chassis 15/-)
anyone ecan assemble, in two minutes, a
loud speaker that gives fine mellow tone
and Dbetter volume than you have ever
heard before. It recreates the living artiste
-'in a degree that is positively uncanny.
Soon your Dealer will have stocks.
Make sure to hear the “Vee” Unit
before  you buy your loud speaker.

The Unit Costs Chassis with Cone
25/. 15/-

S. G. BROWN, L.,
Western Avenue, N. Acton, W.3.

\.‘_

“AS BRITISH

(Qﬁ-& A3

IGRANIC INDIGRAFH DIAL.

Put the Igranic Indigraph on your
panel and watch your friends’ eyes
light up with admiration. Then
tell them to test its smooth silky
‘ action and its 500 to 1 reduction

ratio. They will envy you the
ease with which you arc able to
tune in stations which otherwise
would Dbe missed entircly. You
will be able to tell them about
your reception of stations which,
to them, are only names.

The Igranic Indigraph Vernier Knob
and Dial with 500 : 1 micrometer adjust-
ment (as tllustrated) is G /6

The standard pattern with ratio of 8 : 1
is only G/=

If your dcaler cannot supply you, please
write direct to Dept. Uzgr.

r9

w‘g : ; 23 r\ f*o“v b

N\

Tme e

B3 Advertisements for ** The Wireless World"' ave only accepted from firms we believe to be thoroughly reliabls.
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T
!

JeensBcansRER:

T

Made in 3 voltages
SJor use with 2, 4 and
6-volt Accumulators.

Technical Data:

Filameat Current 2-volt type .2
amp., 4 aud 6-volt types .1 amp.
Max. Ancde Volia 150, lmpe-
dance 200,000, Amplification
Factor 200, Grid IBias 1.5 volts

Wi 2B[6

Get full details of this
wonderful Cossor Valve
write for leaflet L.10.

]
il |
il
| Im"
T

GSGY

In the Cossor Screcned Grid Valve all the
elements are interlocked. This wonderful new
systemn of comstruction, developed exelusively by
Cossor, ensures a degree of ricidity and strength
never before attained in any valve. Piece by piece
the Valve is built up  cach element supporting and
locking the one before it until, (inally, the whole
usscmbly becomes a girder-like eonstruction of
enormous strengih. Even the hardest blow cannot
cause individual movement or disturb the perfect
alignment of the elements. For performance, for
stremgth and for long life, nse Cossor in your
Screened Grid Lteceiver- there is no substitute for
*he Cossor system of Interlocked Construction.

TRIPLE-LOCKED |
FOR LONG LIFE

Screened Grid
Valve

A, C. Cossor, Ltd., Highbury Grove, London, N.3.

@

Mentios of ** The Wireless World,"" when writing to advertisers, will ensure prompt attention.
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AMATEUR STATUS.

T is really a very simple matter to offer a criticism
J:[ on the way in which the affairs of the organisations
of the amateurs in this country are being con-
ducted, but what is needed is not destructive criticism
but co-operation in the right spirit with the object of
cnsuring that the mistakes of the past will not be
repeated, and that amateurs throughout the country,
no matter to what group or socicty they may belong, are
encouraged to support a common policy which will en-
sure the maintenance of reasonable facilities for experi-
mental work.  There may be a number of societies
and organisations independently constituted, and it
would seem to us that there is no need for such organi-
sations to be broken up in order to establish an extra

‘body representative of the political views of amateurs

generally, nor should it be nccessary for any new
organisation to be formed for this purpose if the Radio
Society of Great Britain is prepared to undertake the
work in the proper spirit.
We think that sufficient -demonstration has already
Bj

WEDNESDAY, JULY 24TH, 1929.

VoL. XXV. No. 4.

been given through our Correspondence columns, and
through comments which have been made amongst ama-
teur gatherings, since we raised this subject to convince
the officials of the Radio Society of Great Britain
that they no longer enjoy to a svfficiently full extent
the confidence of the DBritish amateur. Proposals
should now be forthcoming from the Radio Society,
having as their object the reinstatement of their Society
as an organisation representing the amateur of this
country, whether transmiitter or general experimenter.
Suggestions llave been made by certain contributors tn
our Correspondence columns that the Radio Socicty of
Great Dritain is of no use. We are by no means pre-
parcd to endorse this view, since we consider that every
amateur organisation in this country is of importance,
and amateur status certainly caunot be maintained or
strengthened by weakening or breaking those organisa-
tions which already exist to bring amateurs together on
commoin ground. The Socicties nnquestionably form
the only nucleus through which the desired result can
be achieved, but the officials of the Societies must co-
operate in the right spirit and sink petty differcnces
which may exist because they know that the main issue,
that of securing frecdom for the amateur, is a policy
with which they are all in agreement.
* * * »

TELEVISION.

I TYHOSE who may have becn optimistic enough to
flook for early co-operation between the Baird

Company and the B.13.C. to bring about actual
television broadcasts will have been disappointed with
the recent news that ncgotiations for arranging tele-
vision broadcasts which have been in progress hetween
the B.B.C. and the Baird Company have been broken
off.

It is understood that one of the principal reasons
for the breakdown in negotiations is that the Baird
Company insisted upon a bigger apportionment of
programme time than the I3.13.C. was prepared to con-
cede initially, and, further, thie Baird Company required
a guarantee that that time would be devoted to tele-
vision Dbroadcasts by the B.B.C. over a long period. |

We appreciate the difficulties which the Baird Com-
pany must be experiencing, for unless it can gnarantee a
reasonable period during which transmissions will take
place, it becomes very difficult for the company to offer
receiving apparatus for sale to the public. On the other
hand, the necessity for the B.B.C. to exercise extreme
caution before conceding to the allocation of consider-
able programme time daily for two or three years must
be apparent to everyone.
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Single Stage Amplification of Two or Three Hundred with the New
Screen=grid Valve.

By W, I.

G. PAGE, B.Sc.

Shall I neutralise my screen-grid valve? What maximum amplification shall I get before oscillation oceurs if I do not neutralise? If
a three-fo-one H.F. transformer with an S.G. valve is used instead of the optimum value of about one-to-one in order to oblain really :

good selectivity, what stage gain shall I lose?
answered al sorne length in the accompanying article.

UCH strides have lately been made in the science
S of H.F. amplification that we now glibly talk of

single stage amplifications of 200 or 300." By this
we mean that a signal of 1 volt applied to the grid of
the H.F. valve will be amplified by the valve and its
coupling, and be impressed on the grid of the next
valve (the detector when there is only one H.F. stage)
a3 200 or 300 volts. Dealing with practical figures such
as we should meect in receiving a fairly weak

These and many other similar questions which the amalteur offen asks himself are
A {able is given showing the remarkable characteristics of the new H.F. valves
which without doubt will considerably improve the performance of radio receivers during the coming season.

capacity was reduced to 0.006 micromicrofarads—a re-
markable achievement—but the valve was of an experi-
mental nature and could not be produced commercially
in quantity. A perfect metal shicld around the plate
of a valve to prevent that electrode and the grid from
becoming a small condenser would mean that no clec-
trons would pass to the H.T. battery, and thus there
would be no plate current.

The perforations in the shield to allow the

transmission, it would be more reasonable to
say that 1 millivolt would become 200 or 300
millivolts. A short time ago stage amnpli-
fications of 40 or 50 were considered super-
lative. a

H.F. Valves Compared.

There is now on the market a series of
screen-grid valves with indirectly heated
cathodes having remarkable characteristics;
furthermore, a number of the familiar bat-
tery-heated screen-grid valves have been re-
designed and a new range of three-electrode
H.F. valves for A.C. mains is available.
With such an abundance of types, and so
many characteristics within each type, the
choice of the best valve and coupling for any
specified conditions becomes a matter of in-
creasing difficulty, and it is the purpose of
these notes to examine the relative merits of
some twenty tvpical H.F. valves with a view

passage of a satisfactory electron stream must
perforce mean a compromise between negli-
gible electrode capacity and  uscful valve
characteristic. The earliest British commer-
cial screened valve—the S$.625—had an
anode-grid capacity of about o.1 upF, and
whereas this value was a great improve-
ment on that of the best threc-electrode
valve, it was not possible at, say, 300 metres
to get a stage amplification of more than
about 39, however perfect the external screen-
ing of circuits might be made.! The tiny
reaction condenser within the valve feeding
back energy from the output to the input
was of sufficicut capacity to cause oscillation
to start when coils of quite unambitious de-
sign were used.

Amplification and Valve Capacity.

Many readers probably found that the
limit of amplification was reached with ordin-

to finding the maximum stage amplification

them.
It will be shown that in the case of screened

as it is, plays a very important part in the
H.F. amplification which can be attained be-

ary plug-in coils, and that the use of a Litz
solenoid coil simply meant uncontrollable os-
cillation. ~ Actually, coils having a dynamic
resistance of about 80,000 ohms at resonance!
(at 300 metres) were the highest values per-
missible. A nentralised triode in those days
would give an amplification of the order just

fore sclf-oscillation sets in. In the original
screened valve designed by Hull at Schenec-

The Hull valve,
the forerunner

. f the s .
tady over three years ago, the interelectrode e

mentioned—admittedly with rather specialised

18ee E’xperimen.ml IWireless, October, 1927, p