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—>CLARQSTAT«~

/ This authoritative 36-Page Book,
compiled by Experts, with 47 Illus.

e e

; Have acquired a world- g | trations (27 circuits — 3 scale
i wide reputation for ~RY <R _——] drawings), describes clearly and
| Quality and Value. - simply the home construction of
1 Built by Specialists in cLAwSTAT all types of Eliminators, etc.
! l dlranls)fm‘mer con(s)trulc(ion, [ty O
| ey have set a Quality of S
1 Performance above re- A BRILF SURVEY FREE"AND POST FBEE to
proach. Your Set will THEIR APPLIEATIONS ** W. W.’’ Readers on receipt of a
| work better with a Telsen SCIENCE OF RADIO postcard. The complete range of
', Transformer - - - - Fit “ ClarOstat ' variable Resistances,
one nowl Mo lurgs - Piosn boke Oa

and their uses, is also described.
RADIOGRAND

126 gk || LLCLAUDE LYONS Ltd. |||

T 76, OLDHALL ST., LIVERPOOL. |
| |

urToN |

TELSEN ELECTRIC i
CO.LTD.,

! CONDENSERS

. THE STRONQ POINT I
i IN ANY MAINS UNIT!
&

BENZNEEN SELF-LOCATING |/ ALVE it

HOLDER ||

T |

B
Build an eliminator with B
Hydra Condensers and you
are putting between the = -...—..—.=! I.P
high voltage of your mains 1 »
and your set the surest n Pentede 'nl
safeguard that science can ] =Valve - B
provide. Hydra Condensers ] Holders .;
are built to stand’ up to B 1/6 each .‘.
higher pressures than your B an
mains supply — and everiv - Pﬁte;ltNﬂ- s .
one is tested before it » 316708 a |
leaves the factory— | i
tested far beyond its = MANUFACTURED BY PROGRESS WORKS |= 4
stated working voltage. B C. F. & H. BurTon WALSALL, ENG.
Fit HYDRA for safety. ]
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DUBILIER

FOR

DURABILITY

B T T

IN THE WILD NIGHT "
THE URGENT CALL FOR HELP el W
|

COMES BY THE AID | o
OF THE EXIDE BATTERY

NIT

u
couPLING & 7)-

Rr.C. % valve
without 1
with or witl tohms
Complete with Duxe |

AND THE TWIN

OF THIS BATTERY MAY BE
IN YOUR OWN WIRELESS SET .
GIVING PURE AND POWERFUL ¥ 4 (%
THE FLOW OF :
REASON AND OF SOUL

Exid¢ Dusmep

2 b o o i r o
Obtainable from Exide Service Starions and all reputable dealers. ubtler Condenser Co. (1929) Lid.. Ducon Works, Vicioria Rean orth dctem, Lonaus. W.3
Exide Service Stations give service on every make of battery.

EXIDE BATTERIES
(London Sales & Service Depot) 21§-229 Shaftesbury Avenue, W.C.2

.......

Meniion of ** The Wiveless World,” when awriting to advertisers, will ensure prompt attention.
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FERRANTI

FE

C. MAINS RECEIVER

is very nearly true to life

The volume and
richness of tone satisfy the critical listener.

This quality is attained by the use of the finest
audio frequency components available and the
close attention to detail which is expected from
FERRANTI. Everycomponenthas been design-
ed or chosen for the purpose it has to fulfil.
We have considered quality before price
Quality tells in the long run, and the first cost
is the last cost when the best is bought.
The Set is handsome, too. You have the choice
of three woods to tone with any scheme of
furnishing.

Available for Alternating Current only, voltages 200 to
250 ; 40 cycles or over.

Any high-class dealer will demonstrate this Set to you
and many will supply it on H.P. terms, if desired.

Price, including valves:
In Oak £25; In Mahogany £26; In Walnut £26
Royalty £1 extra.

HOLLINWOOD

TITXIIET

sasssasasanense:
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~—

Advertisements for ** Thz Wireless World ' are only accepted from firms we believe to be thoroughly veliable

The outstanding feature of the FERRANTI
A .C.Mains Receiver is the reproduction, which
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IF YOUR SUPPLY MAINS ARED.C.

You can use an A.C. All Electric Receiver

By Employlng The M.L.—D.C. to A.C.
ROTARY TRANSFORMER

\

Can be supplied

to run from ON VIEW

any Voltage British Industries Fair .
12-250 V.D.C. STAND D.7 .
Recommended and OLYMPIA.

used by |
Philips Radio, B

Marconiphone, ke M Mack)

Burndept, £13-0-0
Kolster-Brandes, o ;:v{\(;r_'rﬂ j(;“’e'

Etc., Etc.
M-L. MAGNETO SYND. Ltd., Radio Dept., COVENTRY.

Telephone: 5001.

PRICE

Obtainable in two
ratios 3-t and 6-1. ]
Ratio 3-1 for wvalves
with. impedances of |
10,000 - 20,000  ohmis.
Ratio_6-1 for valves

Small, neat and hand- :
some, but with a
straight ling perform-
ance and a purity and
constancy of amplifica-
tion far above any
transformer in its price
or class. Use it and
enjoy truly magnifi-
cent magnification

]
!
[}
|
i
! I
i with impedances of
{ 5:000-10,000 ohms. l
; Apply to your dealer. If he |
{ cannot supply you, please |
i write at once to Dept. Uzo6. !
1
M L

IGRANIC ELECTRIC Co., Ltd., 149, Queen Victoria St., London.

Mention of ** The Wireless World,” when writing to advertisers, wils ensure prompt attention. Az
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The SUPER-POTE

A3

7

"‘PERTRIX"
SUPER-LIFE
H.T.BATTERIES

VERY day brings home to more and more wireless users the knowledge
that  Pertrix ” stands supreme—unchallenged and unchallengeable—
among H.T. Batteries.

The one battery that engenders potent and steady voltage without sal-
ammoniac, and therefore without that “ crackle "’ which every sal-ammoniac unit
must develop after being in use for some time.

Next time you need a new battery, plug into * Pertrix,”” and you will use none
but * Pertrix ”’ ever after.

STANDARD TYPE ¢ PERTRIX " « PERTRIX " GRID BIAS
H.T. BATTERY. BATTERY.
6o volts - - - 8s.0d. 9 volts - - 1s. 6d.
100 volts - - 13s. 0d. 12 volts - - - 2s. 3d.
120 volts - - - 15s. 6d. 15 volts - - - 2s.9d.

“PERTRIX" PATENT ACCUMULATORS

And now for low tension current comes the ‘“ Pertrix ”
Patent Accumulator, in its field as efficient and depend-
able as “Pertrix”” H.T. Batteries. Glass boxes
obviate frothing, cell-discharge and all risk of fire.

~_ TWO VOLT, . ~_ FOURVOLT. |
E Actual . Actual 5
Type Capacity Price Type Capacj_ ty_ L Price
LE: - Y 1/6 DLEr 1s 14/~
LE3 50 17/6 DLEz2 30 19/6

Send for catalogue of all ¢ Pertrix '’ Products.

SUPER-LIFE
BATTERIES

Pertrix Limited, Britannia House, Shaftesbury Avenue,
London.
Factory : Britannia Works, Redditch, Worcs.

A dvertisemments for ** The Wireless World ** are only accepted [rom firms we believe to be thoroughly reliable.
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|
‘r

ARE YOU PROUD
OF YOUR NEW SET 2 Grosvenor Batteries give continuous

and satisfactory service because they

DO IT JUSTICE incorporate a new vitalising element
IT THE BEST which is unique to Grosvenor.
AND F - 66v.rom 7/  Super Capacity { o v. 20/ I

POSSIBLE BATTERY ,, ""jjjp Sati-ioe o 326 :

The
0OSVvenc
WS Battery

GROSVENOR BATTERY CO., LTD., 2-3, White St., MIOORGATE, LONDON, E.C.2. Phone M. 6365

—

“Weston sets th
Worlcls stanr

|
|
1|
|

THE FINEST VERNIER
DIAL OBTAINABLE

MECHANICALLY PERFECT. &
POSITIVE BRASS CONTACT
diive on SOLID BRASS

ensuring smooth e-  \ a0 % A
ODEL 506 Panel Voltmeter : ith absol) 1 SLaTRObe: 3953 e <
M AL ment, with absolutely NO BACK- * i .
pPermanent accuracy P . ) .
on your radio receivers, LASH. ROBUST in Construc- 4 ,° |

tion and Trouble Free, SMALL, N el l

Experimenters and radio
enthuslasts find it necessary for
checking the electrical operation
of their sets.

EXTREMELY ELEGANT
EFFICIENT

Having a high internal resistance
of 125 ohms Per volt, It makes
practically ‘no load’ on the
batterfes. It is compact and neat
in appearance.

> 3/-

TUNING WITHOUT
IRRITATING UN-
COMFORTABLE
CROUCH OR STOOP.

The  Weston booklet ** Radio
Control,” which explains the uses
of this and other Weston Radio
Instruments, is free. Write for
Your copy now.

MODEL 506 |
PANEL VOLTMETER.

Prices: £1-15-0—£2-15-0 |

WESTON

SmNDARD THE WORLD OVER l';ull Catalogue sent post free on receipt of post cerd.
Pioneers since IS85 THE FORMO CO., CROWN WORKS,

WESTON ELECTRICAL INSTRUMENT CO., LTD., -
15, Great Saffron Hill, London, E.C.1. A. CRICKLEWOOD LANE’ LONDON’ N.w2

As pictorially shown, the
aperture are inclined at an angle of
from perpendicular y
permitting convenient
view of scale without need to 3
or stoop.

Mention of ** The Wireless World,”* when writing to advertisers, will ensure prompt atiention.
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SEND 2d. STAMP FOR THIS INTERESTING PAMPHLET :

“HOW TO BUILD AN ALL-MAINS
RADIO-GRAMOPHONE ”

FREE TO ALL W.W. READERS ON REQUEST.

GET YOUR COPY NOW.

MR. W. H. SQUIRE,

the World-famous Violoncellist
and Composer, writes :

“1 have always felt that one day
something would give us just that
difference in quality which would make
it hard to distinguish between Loud
Speaker reproduction and the actual
renderings of the music or speech.
YOUR COUPLER HAS -UN-
DOUBTEDLY  ACCOMPLISHLD
THIS.

During the Military Band pro-
gramme last evening I was able FOR
THE FIRST TIME to identify not
only every individual instrument, BUT
ALSO TO HEAR DISTINCTLY THE
WHOLE RANGE OF SOUNDS
FROM THE VERY LOWEST
NOTES OF THE BASSES TO I'HE
HIGHEST NOTE OF THE
PICCOLO. [ consider this a very
great achievement. The quality was
uncannily faithful as was also the
perfect fidelity of the pianoforte tone
in the accompauiments to the songs.”

(The original of this letter mdy be seen
on request).

Our Free Pamphlet
fully describes the
construction of the
complete combined
instrument,and con-
tains full-size point-
to-point wiring dia-
grams of receiver

We claim that never in the history of Wireless Reception
has such perfect quality of reproduction been possible until
the advent of the

C.A.C. LOW-FREQUENCY COUPLER.

This revolutionary and unorthodox method of amplification,
employed under our own exclusive patents, should be heard
by everyone who is desirous of obtaining that perfection of
quality which is absolutely indistinguishable from the
original—either from Record or Radio.

Eminent musicians and music lovers are daily testifying
to the marvellous results they have achieved by the use of
this Coupler. Read these two testimonials—one from no
less an authority than Mr. W. H. Sguire, the world-
renowned violoncellist, and the other, chosen from
hundreds of others Ia our possession, from a music lover.
Such glowing tributes have never before been paid to any
instrument—positive proof that the C.A.C. Coupler is the
only method of Low-Frequency amplification which will
satisfy those whose first consideration is a perfection of
quality which cannot be improved upon.

‘The reason why the C.A.C. Coupler can reproduce
FAITHFULLY every note of the whole accoustical range is
simple to understand. Xt consists of two or three succeed-
ing stages of AIR-core Transformers with highly inductive
primary and secondary windings, having 8 minimum of
self-capacity. Between the ends of the primary and
secondary windings is nected a denser of relatively
small capacity, so proportioned .as to provide a leakage
path for any peak voltages which may develop in either
winding.

‘This, together with the absence of an irom core, avoids
electrical resonance and back-ground noises, whilst the
high resistance of the primary limits the anode current of
the first valve, and thus avoids parasitic low-frejuency
oscillation.

“A MUSIC LOVER"”

writes :—

CORRINGHAM ROAD,
GOLDERS GREEN,
N.W.Ir.
January 17th, 1930.

“I should like to compli-
ment you on being the first
to convert a wireless setintoa
beautiful musical instrument.
After testing most of the sets
on the market from the
music lover’s standpoint, I
can say that none of them
equals your instrument.”’

{Signed) R.P.H.

(The original of this letier may be seen
on request).

and L.T. and H.T.
Eliminator.

is capable of giving sufficient volume to fill the average dance hall.
valves, it will fill a hall of 1,000 seating capacity.
equal to anything ever heard.

A SECTION OF THE PUBLIC OUTSIDE OUR PREMISES LISTENING TO THE ALL-MAIN3
COMBINED RADIO-GRAMOPHONE DESCRIBED IN OUR FREE PAMPHLET,

The C.A.C. Coupler, when used in conjunction with the valves and eliminator as described in our pamphlet,

PRICES :—
Battery or H.T.
Eliminator model
2 stage - 35/-
3 stage - 52/6
All-mains A .C. model
(Five pin valve holders)
2 stage - 45/~
3 stage - 60 -

Using 400-300 volts and with suitable
One cinema owner wired us:—* Your apparatus
Business trebled. Apparatus everything you claim. Congratu-

lations and thanks.”” Special quotations for complete amplifiers for Dance Halls, Talking Film apparatus

or any special purpose supplied immediately on request.

GRAMO-RADIO AMPLIFIERS LTD., 1la, New London Street, E.C.3
(foot of steps facing Fenchurch Street Station). ’Phone: ROYAL 4300.

Continuous demonstrations daily at our address.
North London residents can hear this instrument in the Lounge of “ The Angel and Crown’’ Hotel, 235, Upper Street, Islington, N.1.

A5

Advertisements for “* The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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' HIT WINITS FOR MODERN SETS

For modern sets, with power valves, pentodes _and moving coil
loudspeakers, the Tudor Monobloc High Ténsion Unit has no
superior.,

It is a 10-volt Unit sold in three capacities, each more than ample
for ordinary requirements, yet not too heavy to make awkward
handling—a unit that will stand for months between charges
without a drop in voltage, because of its absolutely non-current-
Ieakmg construction. It is a unit which has sold in thousands
since 1ts .introduction, not one single unit havmg been returned
because of unsatlsfactory performance. A unit made by a company
with 35 years’ battéry experience—whose huge stationary batteries,
weighing hundreds of tons each, are used by the majority of power
stations in this country.

ESTABLISHED IN PUBLIC SERVICE

i B COUPON. i 10 VOLT HIGH TENSION
&T?:fe;eréi‘;x:;ull parhculnrs of Tudor UNITS_

A INANE) g Ftmadided P+ 5zt s 0o m s B4 i Capacity. Price.

Address ... ..... by g N | RS i S5HT.I 2,750 milliamps s (){'9

| Tudor Acmm:lax:a c&“l;;t w2 heloriolk Steeet, 5HT2 .. 5,500 - T
L B SN POSHTA .. 12500 . .. 176

COLVERN
WIRE-WOUND
RESISTANCE.

onstant under
conditions.

PANEL
LOGIC

Trolitax popularity is the logical
outcome of producing a panel giving
perfect insulation and absolute reli-
ability. There is a splendid range of
handsome designs — and the new
screened panel — Trolitax with a
metal back sprayed on!

ROLITAX

F.A.HUGHES & CO.,LIMITED

204-6, Great Portland Street, London, W.1

working

hmic values as required.

iberally spaced wire winding
L on glass.

‘Ialves get correct voltages.

Easily fitted. ’
Rating‘ 10 watts. ,
Never fail, l

!

COLVERN

RADIO -

2 0 in values up to =
50,000 ohms, 3/6

4 f 1 ROAD, w.C.1
EEnpE potntellies “Phone : Clerkenwell 6302 ESSEX

above 50,000 up LONDON DeEpor: [ MAWNEYSRD.,
0 100,000 ohms, 150, KING’S CROSS RO\/[FORD‘

Distributors for Northern England, Scotland and North Wales
H. C. Raivson (Sheffield and London), Lid., 100, London Road,

l 'Phose: Museum 8630 (4 lines).

Sheficld.  'Phone: Sheffiddd 26006, 22, Si. Mar} s Parsonage
Manchester. 'Phone: Manchester City 3329.

Mention of * The Wiveless World,”” when wriling to advertisers, will ensure prompt attention. Ab
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—— BAYLISS ROTARY CONVERTER N

A.C. from D.C.

Load 400 Watts.

ANY Input.
ANY Output.

PRICE

£12.10.0

Delivery
from Stock.

William Bayliss Ltd.

Sheepcote Street

L : BIRMINGHAM
Tel 8 Telezrams: ,J
Mid 1409, “Drawbench, B'ham.”

- A Pick-Up
of
Distinction.

BuslBERIRRIRNRNGcENuE

Read what January 29¢

‘ Wireless World” says
OF THE

\
The external appearance is PARTICU- r clamping the knife-edge pivot between
LAI}LY NEAT AND BUSINESS- As used by rubber packing. The needle set-screw
LIKE, and the over-all height is only passes through the axis of the pivot
1}ins., so that it can be accommodated Lozells Picture and its moment of inertid is therefore

under the shallowest cabinet lid. negligible.

The Pick-Up unit is attached at such House, The characteristic shows THESE
an angle that TRACKING ERRORS . . h PRINCIPLES OF DESIGN TO BE
ARE REDUCED TO A MINIMUM. Birmingham JUSTIFIED, for the output is practi-

cally constant from 250 to 1,500 cycles.
No objectionable resonance could be
. detected by ear when playing ordinary

THE PICK-UP MOVEMENT IS 3
SOUND IN PRINCIPLE. The arma. | WRich Broadcasts

ture is kept down to the smallest - from 4
possible dimensions and is mounted PRy
between the pole pieces in such a 5GB However, taking a general view, this
manner as to give different variations resularl pick-up is wellabove the average in per-
of the flux surrounding the pick-up g y formance and in use possesses a notice-
coil. ADEQUATE CONTROL OF able freedom from producing record
THE MOVEMENT ISOBTAINED by \_ _J wear.

Extracts from ** Wiveless World,” Jan. 29, 1930.
Place your order now to ensure delivery and we The Radlogl‘amophone Development CO.,
shall be pleased to supply literature on application. St. Peter's Place, Broad Street, Birmingham,

A7 Advertisements for *° The Wireless World ** are only accepted from firns we believe to be thoroughly veliabi~



“TILTRACK®
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EO!‘ Every gir’égmsnrzn,
Wireless Man———

MANUFACTURER,
FACTOR OR
RETAILER.

i Eirmingham, :
(FE B.
17 to 28th,

THE “BENCHRACK?"
(Tiltrack Principle.)

A real help for storing swail parts such as Terminals, Nuts,
Washers, Insulators, etc. Made to stand on the work bench,
it enables all small parts needed for the job in progress to be
stored where they are immediately to hand. Al the trays
are tilted so that the parts stored can be seen at a glance,
and the front faces of the tyays are rounded so that the
- smallest parts can be swept up.thé slope with the fingers
of onehand. Each tray is provided with patent hinging
partitions which can be moved quickly to make larger
or smaller compartments. Being so accessible these racks
greatly facilitate stocktaking, and being all-steel there is no
danger of fire. The Experimenter will do his jobs much
quicker and with greater pleasure, and the Factory will save
many pounds per vear by installing this Benchrack.

\)‘ ot 1y 30' m Cam
Extra,
Q‘ at i o !
LGRS o .2
W Wt o & o Lo ol R Nl T I TILTRACK
@6\ \e® ~0“‘ e qg\ 0ty T <! JUNIOR
“e( T 6*‘ < AY M 3 w‘c e el* 1 e
o S ‘\A &e( atte A“‘?'e“' T .
“ete "05 * «0“ A '2-00‘ w’;’p. 1i¢ “" A
0‘:"\63/ ¥ ,Ag"‘g"““s' E ‘ popular
e (N
o 2® wefio A | B okt ey
A2 f P, Post
‘10“79 : 4 b ' o ] Fr?c.
o¥ Gogand” vt A3 )
2t a3 oo <8 )
PSR e el Tk |
o s | TWEENIE,

Samwhntbigge:'
i than the

THE EDISON SWAN ELECTRIC CO., LTD

123/3, QUEEN VICTORIA STREET, LONDON, E.C.4.

Branches in all the Principal Towns.

B.55.

** Junior,"
ery l
«ompact.
*Great stoi~ |
, age  ca-
7’ pacity, ’

Vs 70" ;\
2’ FOR -

Particuiars from Manufacturer & Patentee :—

BERTRAM THOMAS, “ofsley Street. Huime,

°s

Mention of * The Wireless World,” w

London Office & Showroom —28, Victoria Street, S.W.l-

hen writing to advertisers, will ensure prompt attention. A8
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- KUK

SUPER
SPEAKER
UNIT

Pleases once
again-

ROBERT NEWTON.
263, Stockport Road,

LEVENSHULME,

* MANCHESTER

Jan. 2nd. 74 30,

Q_/{//essrs sheffield Magnet Co.

116/126 Broad Lane,
Sheffield,

Behind the perfect tone
of radio that lives and will
live—VARLEY radio—you will
find VARLEY Components—every |
one an answer to the modern radio [
problem. The Varley H.F.Choke gives ]
you results unequalled by any other H.F.
Choke. It has animpedance frequency curve
free from peaks—no minor resonances. Itoffers
higher impedance over the lower broadcast
band than any other H.F. Choke designed
to cover both upper and lower bands.
It is a choke of VARLEY quality. |
You cannot expect—nor will |
you get—a better H.F. Choke. ,
|

Dear Sirs,

I have purchased several
"Kukoo! Units in Manchester
through one of your factors and
am highly satisfied with same as
the range both on the upper and
lower freguencies is most excCept-
ional.

Your spontaneous offer to
replace free of charge one that
wasg damaged in iransit causes me
not only to write thanking you
for your liberal treatment but if
you wish you may make use of this
letter.

Write for Sections B and C
of the Varley Catalogue.
MULTI-CELLULAR H.F. CHOKE

Sole Patentees & Manufacturers i—
Post THE SHEFFIELD MAGNET CO.,,
9d. BROAD LANE SHEFFIELD

extra. *Phone

‘Grams.: —Magnd 20866 Sheffield.

Advertisement of Oliver Pell Condrol Lid., Kingaway House, 103, Kingsweay, London W.C.2. |
Telephons : Holborn 5308.

AQ Advertisements for '* The Wireless World *' are only accepled from firms we believe to be thoroughly reliable,
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Plug:-in —=That's all!

Read the extract above—it speaks for itself. Why
not use an “iKCO " Power Supply Unit with your
set—from the smallest fo the ‘largest receiver there
is a model that will give you easier, simpler and
cheaper radio. *“ EKCO " Power Supply Units can
be fitted in two minutes—they are British Made for
D.C. as well as A.C. Mains, with Westinghouse
Valveless Rectificaticn in A.C. ‘Models, and they
are guaranteed for one year.
“BKCO” H.T. Unit (illustrated) Model 3F.20 for A.C.

Mains, Tapping for S.G. Va.ve and at 60 and 12¢/1:0 volts.
Up to 20 m/a. (size 73in. by 63 in. by 4k in) £3 .19 .6

D.C. Model (size S& in. by 3'in. by i in.) £.17.6.

POWER SUPPLY
UNITS

Thire are “EKCO ” Power Suppy Units to suit any type of set and
eliminating either batteries or ccumnlators, or both, Write for details
of Easy Payments and Free Book 't on '* All-Eleciric Radio,” containing
full particulars of these Units and ™ EK’ O-LECTRIC ** Radio Receisers.
:adio’s supreme two and three valve sets—No batteries or accumulators?

_E. K. Cole Lid., Dept. W, “ EKCO * Works, Leigh-on-Sea.

Control
is everything

”!”””l Your radio or electrical gramophone
must carry on every time you snap on
the switch. * Your volume control must
function smoothly, easily—consistently
if you wish to be rewarded with perfect
reproduction. No radio is perfect un-
lessitis Centralabequipped. Centralab
Modulators and Potentiometers are
used as standard by all the leading
manufacturers — this is an insurance
of supreme quality.

Our 1930 4th Edition of the

“Great Voice” booklet tells POTENTIOMETERS.
vou all about Centralab Type P. 109 0-200 ohms.
Volume Controls and their X . 110 0-400 D
uses. This 68-page book- s P L o=aipos I,
let contains numerous dia- P. 112 o0-10,000
grams and information of ',', P. os0 o-s50,000 ,,
Eﬁramount import?npe d:o ., P. 100 b-100,000 ,,
constructors of Tradio
sSetsa ggampphones, eftc. Gdog?‘ﬁ(;gibo
peo!sltage. . in -stamps for ¥ M. 500 0-500,000
I All 10/6 each.

THE ROTHERMEL CORPORATION LTD,

24, Maddox Street, London, W.1.
'Phone : MAYFAIR 0578/9.

HERE IS THE

OAK WIRELESS CABINET

YOU ARE LOOKING FOR

Do not put a fine piece of
work into a fourth-rate box

Installa ‘' LANGMORE"

and be proud of your set

These cabinets are mads
in the following sizes:-

P sSSREEmE® No. 1 Pancl, 16 In.x 7 in.
Cabinet, 2 ft. 6in. | N0S. 1&2

high, 1 ft. 8 in.

wide, 12 in. deep.
No, 2. Panel, 18 in,x 7in.
in.

Cabiuet, 2 ft. 6
bigh, 1 ft. 10 .
wide, 12 . decp. Each
No. 3, Panel, 211n.x 7in.
Cabiunet, 2 ft. 6 in. | N0S. 3&4
h, 2 ft. 1

hig] in,
) wide, 12 in. deep.
No. 4, Panel, 18 in, x 8 in.
.Cabinet, 3 ft. high,
1 #t. 10 in. wide, Each

12in, deep

These Cabinets can also be
supplied with battery com-
partment open (Tray only).
Price 10/~ less.
PACKED and BENT CARRIAGE PAID
10 ANY ADDRESS in GT. BRITAIN.
All are fitted with hinged top, heavy
Laseboard, etc., and the cupboard under-
neath gives ascommodation for batteries.
London made. Highly finished in
Jacobean sty[c.
Please noto thiz price does not includ:
'anel.
Other tizes and styles, prices on applie=tion
Trade enquirtes invited.

THE MISCELLANEOUS < TRADING CO. LTD,
‘Phone : Hol. 4894. 143 RHigh Holborn London, W.C.1.

Mention of ** The Wireless World,”” when writing to advertisers, wili ensure prompt attention. AlO
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OET THEM TOGETIIIER BEITER THAN

UNIT & CHASSIS

When. gettmg your 66K Unitr hear it on the Blse SPOf Here is a vaive that will, by reason of its high
Chassis specially designed for it, ampliication factor und very. low impedance,
give you a power output that ls equal “to that

It is a simple matter to bolt the chassis to.- the unit—and* Sf a pentod. whila at the same time giving a

the result is a complete speaker ready to play. far better reproduction of the bass notes.

We are not exaggerating when we say you will be Tc".;‘...,’.',’.?:i’.“ :‘034011:1: BT, roke ER AR

astounded at the purity of reproduction that your Blue eurrent being only about two- PRICE

Spot assembly will give—even the trade was, when xt first thirds of that consumed by .

h d it. a pentode, whilst its eost 5'-
eard 1 | price is considerably lower.

Look for the “FElue Spot’ on all genuine Blue Spot
products.

The 66K Unit is 25/-, sold under guarantee in special carton.

The Chassis is made in two sizes, the “Major™ (as
dlustrated) with 13" cone, price 15/-, and the ‘* Minor'’
with 9}” cone, price 12/6.

F. A. HUGHES & CO.’ LIMITED THE EDISON SWAN ELECTRIC CO., LTD,

. Radio Division,
204-6 Great Portland Street, London, W.1 e o i Eemetl, .
*Phone : Musewm 8630,(4 lines). = q - ’

DLstnbutors gor Northérn England, Scotland and North Wales: Showrooms in all the Principal Towns.

ON (Shefficld and London), Lid., 100 London Road,

Sheﬂield (’Phone Sheffield 26006), and 22 st Mary’s Parsonage,

Manchester ('Phone: Tanchesier City 3329)-

ﬁ - - - I - % -

A1l Advertisements for ‘* The Wireless World " are only accepted from firms we believe to be. thordughly. reliable.

Write for Catalogue. Sold by all reputable dealers.
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Because every joint is electrically
welded, the elements of the NEW
Cossor Screened Grid Valve have
exceptionalstrength. And because
they are built under the exclusive
Cossor Interlocked Construclion
system, they are absolutely rigid.
Even the hardest blow cannot
mar their perfect alignment.
For strength, for uniformity and
for long life use the NEW Cossor
in your Screened Grid Receiver.
No other Screened Grid Valve
has Interlocked Construction.

il

i¥

l e
3-volt type

i
now available. 4
‘The NEW Cossor 220 j

S.G. (2 volis, 2 amp.) A

Max. Anode Volis 150,

Impedance 200,000,

frctor 200 99 /6 2
w125 Sereened Grid

Grid Valves are also available
with similar characteristies at

Valve

A. C. Cossor Ltd. Highbury Growe. London, N.§ 3500
Mention of " The Wireless World,” when writing to adverlisers, will ensure prompt attention. Az2
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SIR JOHN REITH AND B.B.C. POLICY.

HOSE who are in the public eye as representative
heads of organisations of national importance
must expect that every statement which they may

make disclosing their personal views tending to influence
the policy of their organisations will be ruthlessly
scrutinised and mercilessly criticised at the slightest pro-
vocation. We are not in the least surprised, therefere,
that recent utterances of Sir John Reith regarding the
administration and policy of the B.B.C. should have
called forth a storm of criticism.

In the course of a paper to the Institute of Public
Administration, Sir John Reith made the statement:
‘“ One rather hesitates to use the word ‘ idealism * as it is
so often subjected to ridicule and contempt. But I am
as certain as of anything that to set out to * give the public
what it wants,’ as the saying is, is a dangerous and
fallacious policy, involving almost always an under-
estimate of the public’s intelligence and a continual
lowering of standards.”’

Commentators have lifted this illusion to broadcasting

A I3
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policy without reference to the context, but this, in our
opinion, does not affect the issue to any appreciable
extent, for whatever the context, the statement remains
a direct challenge to those who consider that the B.B.C.
policy should be to provide the public with programmes
which are in keeping with the taste of the majority.

Let us analyse the statement and see what it really
means. Does it not indicate that although the B.B.C. is
financed by the listeners Sir John does not permit that
fact to influence him unduly in his policy with regard to
the supply of programme matter? Let us take a some-
what parallel case. The present Government or, in fact,
any elected' Government, does not, immediately that it
gets into power, proceed to introduce legislation to meet
the wishes of the majority of the electors who have put
it into office. What actually happens is that the electors
vote for those candidates in whom they have confidence,
and, once in power, those representatives settle down as
level-headed and competent individuals to act as they
think is best for the good of the country. If we were in
the fortunate position that every individual citizen had
an adequate education and sufficient natural ability to
fit him for the responsibility of Government, then, and
only then, could we expect to arrive at a state of affairs
where the votes of the majority of the electors would
dominate the policy of the Government.

Disillusioning the Listener.

Sir John Reith has, in our opinion, always erred on
the side of being too frank, and his recent utterance
would never have been made by an administrator less
outspoken than himself. But this very frankness is
likely to have done harm to the cause of broadcasting.
The public have liked to believe that the B.B.C. was at
least trying to meet the wishes of the majority, but now
those hopes have been shattered and the insinuation has
come home to many that if we have been displeased with
the programmes it 1s because, in the opinion of the B.B.C.,
we, as individuals, are not sufficiently educated or intel-
ligent to merit our views being allowed to influence the
programme policy. We have a great deal of sympathy
with the attitude of Sir John Reith if his endeavour has
been to give us, in programme matter, something a little
higher in standard than that which we would choose for
ourselves. This policy, carried out very gradually and
with the utmost caution, would be to our benefit. The
mistake which has been made is in the unstatesmanlike
action of disclosing so publicly that the considered policy
of the B.B.C. is to ignore the tastes of the majority,
instead of carrying through that policy, whilst at the
same time retaining the confidence of the public.
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SELF STARTER

/”’”””""fmi/),};'}/}':

By

H. F. SMITH.

HIS piece of apparatus is. intended for connection
to an existing detector-1..F. receiver, which is
normally tuned to the transmission of a local

station. Its function is to switch on the filament current
when the station begins to emit its carrier avave, and to

W, +L.T. +L.T.(SET)
Y RELAY
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Fig. 1.—Circuit diagram of the relay unit, connccted to the

grld circuit o[ a receiver (shown in dotted lines). C, 0. 0002
Gy, 2 ds.; R, variable resistance, 400 ohms;

25 000 ohms, R,, 50,000 ohms; R;, lamp resistance, 2,00&)

ohms ; s Ry 2 megohms

keep this circuit closed until the station
finishes operations, when the set will be
automatically switched off. The self-
starter will not operate unless the signal
voltage applied to it is con51derab1e__-
which implies that it is only suitable
for use at short range—and it is not
intended for connection to receivers
having an H.F. amplifying valve (or
valves).

Devices of this sort have been in use’
for some time; in fact, a *‘ gadget "’ with
identical functions was described in The
Wireless World in 1925. This was’
designed for operation by the rectified
current output of a crystal, and conse-
quently it demanded the use of a highly
sensitive relay ; actually, an ex-Govern-
ment “ Weston *’ instrument,  then
obtzinable for a few shillings, was

Switching=on the Set by the Carrier Wave.

pressed into service.  These beautifully made instru-
ments are not now readily obtainable—at any rate, at
the same price—but thanks to the economy of present-
days valves. and to the commercial production of
relays® for picture reception, it is = possible to
devise a practical and inexpensive alternative arrange-
ment that is far more reliable than anything depending
on a crystal,

The unit described in this article derives its current
supply from D.C. mains (voltage 200-240), and as it
consumes but one unit in fifty hours it cannot be con-
sidered as unduly extravagant. Except in unusual cir-
cumstances, it is hardly likely that it will be called upon
to operate continuously ;- its real task is to switch on
the receiver during ‘‘ extra ’’ broadcasts, and it will
be likely to interest the listener whose local station
puts on intermittent programmes rather than those

The complete unit. The anode feed resistances are clamped together, and
secured to one of the variable resistance terminals,

A 14
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Radio Self-Starter.—
who are favoured by almost continuous transmissions.
For operation of the relay which controls filament
switching, advantage is taken of the fact that the stand-
ing anode current of a valve
biased to act as a bottom
bend detector is extremely
low, amounting actually to
something in the neighbour-
hood of 0.2 milliamp.
When passed through the
relay magnet windings,
this value of current is in-
sufficient to close its con-
tacts. The grid circuit of
the control valve is joined
in parallel- with the receiver
input, and so the applica-
tion of signal voltages from
the aerial will bring about
a rise of current through the
relay windings which are in
series with the anode. Pro-
vided that this anode current reaches a value of some
0.75 milliamp. or more, the relay contacts will close
and the L.T. connections of the receiver will be com-
pleted.

To reduce filament voltage of the control valve to a
suitable value, a zo-watt lamp, in series with a 400-ohm
potentiometer (used as a variable resistance) is in-

Wireless
World

Components on the under-side of baseboard.

I

serted in serics with the mains. A lamp is the. least
expensive form of resistance obtainable, but it may be
replaced by a wire-wound element of suitable value and
current-carrying capacity (2,000 ohms and, in this case,
I 100 milliamps.).
b e Anode voltage, derived
from the. sam e source,
is reduced to a suitable
value by a potential divider
made up of two fixed re-
sistances, of which the
values are given in the
inscription under Fig. I.
This diagram shows the
complete circuit, and also
indicates how the input
terminals A and B of the
unit are joined across the
tuned grid coil of an exist-
ing receiver. Grid. voltage
for the control valve is fed
through a leak resistance, a
condenser being interposed
so that the parallel grids may be unaffected by D.C.
potentials. One of the control terminals (L.T.+) is
joined to the positive side of the L.T. battery, while
the other L.T.+SET) is joined to the positive L.T.
terminal of the receiver. _

There is considerable latitude in the method of con-
struction, and it may be preferred to build the self-starter

=
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Fig. 2.—(On left) Layout:of components on upper .and lower surfaces of “baseboard.

(On right) Practical wiring plan: wires

passing: through the baseboard bear corresponding numbers. The bias battery is held in position by the paxoiin terminal strip.
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Radio Self-Starter.—

in a small box, instead of mounting the components in
the manner shown. This plan is, however, convenient
enough, as the resulting unit may readily be secured to
the back of an American type cabinet, as clearly as well to work with as large a clearance as possible

Wireless
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need to interfere with its contacts. Sensitivity is con-

trolled, to some extent, by the tension of the small
spring working against the pull of the magnets on the
armature. To avoid the possibility of sticking, it is

indicated in the title illustration of this article. between the working contacts, but it must be remem-

As a refinement, two switches
may be fitted ; one of these should
be inserted in the filament circuit,
while the other would be joined
across the relay contacts in order to
put the unit out of action without
the need for taking off both the
L.T. leads and the connection to the
mains.

A 2 volt-o.x amp. valve with a
fairly- low impedance—in the order
of 710,000 ohms—is suitable; a
Mazda L.210 was used for tests; but
any other valve of somewhat similar
type will be satisfactory. If a valve
of different current consumption is
substituted, an dppropriate change
in the value of the series resistance
R, must obviously be made.

In order to avoid ‘‘ earthing *’

the mains, it is essential that a condenser should be

inserted in the receiver earth lead.

Adjustment of the relay calls for a certain amount
of care and some practice, but the instrument is usually
““set 7’ by its manufacturers, so there should be no

The Photo-Electric Cell.

Interesting facts regarding the photo-electric
cell were dealt with by Mr. Walker, of the
General Electric Co., Ltd., at the annual general
meeting of the Kensington Radio Society on
Thursday, January 9th. The lecturer pointed
out that the photo cell might be regarded as
a two-electrode valve; in the case of the ther-
mionic valve, the heating of the cathode results
in the emission of electrons, whereas in the
photo cell the mere falling of the sun’s rays on
the cathode produces an electron emission, and
in both cases a potential applied to the anode
produces a current. In_ the case of the photo
cell the flow of current depends on the intensity
of the light and on the element or combination
of elements of which the cathode is composed.

Hon. Secretary, Mr, G. T. Hoyes, 7la, Elsham
Road, W.14.

0000
Selectivity.

Mr. A. J. Webb, M.A., B.Sc., gave a talk on
* Selectivity *” at the last meeting of the Croy-
don Wireless and Physical Seciety. The speaker
drew attention to the necessity for effecting
compromise between theory and practice in the
design of a really selective set, and dealt lucidly
with the effects of screening, electro-static and
electro-magnetic coupling, wave-traps, ete.

Particularc regarding membership may be ob-
tained from the hon. secretary, Mr. H. T. P.
Gee, of Staple House, 51-2, Chancery Lanc, Lon-
don, -W.C.2.

0000

All About Metal Rectifiers.

Metal Rectifiers formed the subject of a very
interesting lecture, illustrated by slides and
films, given recently before the Tottenham Wire-
less Society by Mr. S. A. Stevems, B.Sc,
A.C.G.I., of the Westinghouse Brake Co. Mr.
Stevens first reviewed all the known methods
of changing alternating current into direct cur-
gent suitable for either battery charging or for
operating a radio receiver. The working prin-
ciples of these were clearly illustrated by slides.
He then passed to a1 more detailed description
of the now familiar metal rectifier and explained

LIST OF PARTS

Relay (Goodmans).
Condenser, 2 mfds.
A 00002 mfd.
Resistance, 25,000 ohms (Mel-Vick).
p 50,000  ,, o
Potentiometer, 400 ohms.
Grid leak, 2 megohms.
-, ,, holder,
Valve holder.
Lamp holder.
‘Terminals, LT.+4, L.T.4, vred,
black.
Grid bias battery, 9 volls.
Wander plugs.
Lighting socket adaptor.

LR L N N ]

Wood, paxolin strip, wire, screws, elc.
{Approximaie cost £3.)

bered that a wide gap calls for a
heavier current to close the contacts.

A telay of the type included in the
unit described will easily handle the
filament-heating current taken by
the average set, but in exceptional
cases (and particularly where a
mains-operated receiver is to be con-
trolled) it is recommended that a
second, and less sensitive, relay
shoiild be interposed.

A sensitive milliammeter is most
useful while making any initial ad-
justments ; in fact, where there is any
doubt as to whether incoming signals
are sufficiently strong to bring about
the 'necessary increase in anode
current, it is recommended that one
of these instruments should be used
in making a preliminary measure-

ment of rectified current, after having set up the neces-

sary valve circuit across the receiver input coil. This

very lucidly how it worked. One of the great
advantages of this type of rectifier is that when
properly used its life is apparently indefinite;
metal rectifiers had been in use for signal opera-
tion for many years without failure. Suitable
circujts for use werc shown and discussed. The

WEDNESDAY, FEBRUARY 5th.
Institution of Electrical Engineers, Wire-
less- Section.—Visit to the Laboratory of
the City and Guilds Engincering College,
South ensington, .
Muswell Hill and District Radio Society.—
Special meeting at a member's residence.
Edinburgh and District Radio Society.—
At 8 p.m. At 16, Royal Terrace.
Lecturettes.
THURSDAY, FEBRUARY 6th.
Golders Green and Hendon Radio Society.
—At 8 pom, At the Club House, Willi-
field Way. Direction Finding Lecture.
Slade Radio (Birmingham).—A4t ® the
Parochial Hall, Broomfield Road, Erd-
ington. Lecture: * Valves,” by a repre-
sentative of the Mullard Wireless Service
Co., Ltd.
. FRIDAY, FEBRUARY 7th.
Bristol and District Radio Society.—At
7.30 p.m. In the Geographical Locture
Theatre, University of Bristol. Lecture:
“ Tinned Music,” by Mr. Higainson.
MONDAY, FEBRUARY 10th.
Newcastle-upon-Tyne  Radio_ Society.—At
7.30 p.m. In thc English Lecture Room,
Armstrong Collcge.  Lecture: * Short.
wave. Transmission from Amateurs,” by
Mr. W. G. Dizon.

procedure will avoid the possibility of buying apparatus
that may be useless unless the self-starter is complicated
by adding an H.F. amplifying valve.

lively discussion which followed was indicative
of the great interest which the lecturer had
aroused.

Hon. Secretary, Mr. W. B. Bodemeaid, 10,
Bruce Grove, Tottenham, N.17.

an~”

Loud Speakers Compared.

‘“ Members’ Night,”” celebrated at a recent
meeting of Stade Radio (Birmingham), was the
occasion of an interesting test of members’ loud
speakers. The set used was an ' Ecko™ all-
mains, and each speaker was connected in turn.
As a result of the voting, which was carried out
on both speech and music, the winner proved to
be a home-assembled loud speaker using a
chassis of well-known make. The second in the
order of merit was a loud speaker with double
linen diaphragm.

Such tests as these give an opportunity for
comparisons which are almost impossible for the
individual amateur to carry out, and they are,
therefore, very popular with the members.

Anyone interested in wireless is invited to
attend the Society’s meetings, which are held at
the Parochial Hall, Broomfield Road, Erdington,
Birmingham, every Thursday at 8 o‘clock. Full
details can be obtained on application to the
Hon. Secretary, 110, Hillaries Road, Gravelly
Hill, Birmingham.

0000

Woodwork in the Wireless Set.

Woodworking in relation to wireless was dis-
cussed by Mr. J. H. A. Meadoweroft in a lecture
bhefore the Radio Experimental Society of Man-
chester on January 17th. After giving generai
information as regards the source of certain
types of wood, the lecturer supplied some valu-
able hints on how, by studying the end section,
it 1s possible to choose wood that will not warp.

The different kinds of planes and saws in use
and their application came in for full considera-
tion, and many members no doubt leit the meet-
ing with increased enthusiasm for the cabinet
side of wireless construction.

Hon B8ecretary, Mr. L. Fox, 23, Yew Tree
Avenue, Alexandra Park, Manchester, 8.
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Constructional Details and Electrical

Characteristics of Some Representative Commercial Types.

of cone loud speakers with commercial reed and

balanced-armature movements, the following data
relative to the majority of units now on the market have
been prepared.

During the past year the number of units available to
the public has considerably increased and much
ingenuity has been displayed in evolving new types of
magnet systems. In examining any new unit, therefore,
one of the first points to receive attention is the principle
of operation. Schematic diagrams are used to show the
method of mounting the vibrating armature, the dis-
position of the magnet poles, etc., and these are supple-
mented by perspective details of construction points of
interest.

Where possible the units were tested with the cone
chassis for which they were designed ; in all other cases
the Baker Universal chassis was used. Preliminary
experiments showed the performance of this diaphragm
to be entirely satisfactory; it was also proved that the
frequency characteristic of a loud speaker is governed
almost entirely by the movement, and is dependent only
to a secondary degree by the diaphragm. In all cases a
baffle 3ft. square was used to prevent the short-circuiting

I[N view of the increasing interest in the construction

of acoustic energy at the lowest audio frequencies.

A super-power valve with an impedance of approxi-
mately 2,000 ohms was used to drive the units through
a filter feed circuit. This valve was preceded by a high-
quality two-stage amplifier and supplied with energy
from selected gramophone records through a needle-
armature Burndept pick-up.

For the purpose of preliminary adjustments three
ordinary records were played through. These were
specially chosen and included passages containing very
high and very low frequencies as well as a useful variety
of transients. From these records a very fair estimate of
the frequency characteristics and sensitivity could be
obtained, the conclusions arrived at being subsequently
confirmed by more precise tests.

The first test was made with Parlophone record No.
Pg794-11 which gives a continuously falling tone from
6,000 to I50 cycles with rapid so-cycle variations super-
imposed to prevent the formation of standing waves.
Throughout each test comparison was made with a good
moving-coil loud speaker and a note was made of the
relative outputs at regular frequency intervals. A sup-
plementary test was made at 50 cycles and while all
units were able to reproduce this note, few could equal

TMPEDANCE (OHMS).

D.C.

Unit. Diaphragm. 1 TSN —| Resistance

50~ | 100~ | 200~ | 400~ 800~ | 1,600~ | 3,200~ | 6,400~ | (ohms).
|
495 (650)
Amplion Type B.A.2 .. .... Baker . ... 377 717 1,198 1,720 3,510 5,430 9,740 11,000 | and (1,145)
Blue Spot Type 66K ..... Blue Spot

Major. .. | 1,480 2,135 3,590 4,775 8,560 11,460 6,760 3,500 950
Brown ¢ Vee”” Unit ...... Baker .. .. 1,770 | 2,350 3,040 4,410 7,800 11,950 23,650  — 1,470
| Dynomag ................ Baker . ... 1,945 1,945 2,030 2,230 3,135 4,750 7,430 15,5650 1,940
Edison Bell .............. Baker .... | 2,130 | 2,620 2,435 5,620 9,400 14,300 22,900 16,200 1,800
S W T Bk e s - e e Baker .... | 2,550 4,370 4,950 8,150 11,950 14,550 19,400 30,500 1,250
G.EC. “Stork” ......... Baker . ... 668 757 995 1,510 2,610 4,620 8,100 9,930 410
Goodman’s * Twin Magnet > | Baker .... | 2,320 3,710 | 4,730 7,040 9,690 11,950 14,300 24,900 1,620
Grawor Single Magnet . .. .. Baker .... | 2,300 2,580 ‘ 3,420 5,760 11,200 18,700 8,870 4,580 2,100
Grawor Balanced Armature. | Baker .... 1,790 1,990 2,440 3,290 4,670 7,600 7,500 4,280 1,600
Hearal i e« o i Bniat =15 = Hegra .... | 1,110 1,720 2,930 4,040 6,880 11,200 18,000 21,100 510
IsoMona ................ Baker . ... 950 1,670 2,730 4,230 8,260 13,100 23,700 9,930 475
KukooR P M BN Nl LRl Baker .... | 1,120 1,365 1,890 2,770 4,430 6,280 11,000 8,350 810
IR0 o e T oL Lissen .... | 1,130 1,510 2,245 | 4,220 7,070 | 11,700 19,500 21,650 960
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Tests on Cone Units.—

the moving coil. At frequencies below 500 cycles the
moving-iron movements also showed a tendency to
produce harmonics, notably the first harmonic, when
the input was increased above a certain threshold value.
In this respect the moving-coil loud speaker is funda-
mentally superior to the moving-iron unit, but in other
respects the best moving-iron units are within challenging
distance of the moving coil. This

frequency-doubling would DOt be

i The units reviewed in the present | loud speaker. .For this test an
article represent approximately one
half of the total number iested.
Considerations of space necessitale
the holding over of the remaining
units to a later issue.

without its effect on the loud speaker
impedance; accordingly the input
was kept below the threshold value
during these measurements.

The impedance was obtained by
reading off the volts developed across |
the windings with a valve voltmeter ‘...
simultaneously with the current as
indicated by a thermo-junction in series with the wind-
ings. In order that the motional impedance of the arma-
ture might attain a normal value, the output was main-
tained at a good average volume while taking readings.
The frequency range covered by these measurements is
seven octaves, and much useful information is to be
gained by plotting the impedance against frequency. For
instance, a decrease of impedance at the higher
frequencies almost always indicates the presence of con-
siderable self-capacity in the windings if not the deliberate

FEBRUARY sth, 1930.

insertion of a small fixed condenser in shunt with the
coils. As a rough-and-ready guide to sensitivity a note
was made of the relative voltage input to ‘the amplifier
required to produce the same volume of sound in the
standard moving coil and in the loud speaker under test.
In interpreting the results obtained the average im-
pedance of the loud speaker relative to that of the
output valve was taken into account in order to allow
for possible inefficiency due to
poor matching between valve and

organ record covering a wide range
of frequencies was used.

In cases where a tendency to
chattering was observed, the power
i in milliwatts required to overload the
............ ‘ movement was measured. It was
. estimated that the majority of units
would handle 7350 to 1,000 milliwatts—more than enough
for domestic requirements—without rattling. Where
rattling occurred it was due generally to resonance in the
lower register, and where possible the overload measure-
ment was taken at a frequency in the vicinity of the
resonance responsible.

Finally, the D.C. resistance of the windings was
measured. This quantity, though in itself unimportant,
must be taken into account when studying the impedance
figures given in the table.

AMPLION, TYPE B.A.2.

This unit functions on the differential
principle, the relatively massive armature
vibrating between laminated pole pieces
mounted at right angles to the permanent
magnet. The reed is mot damped, bat
control springs for varying the adjust-
ment are situated at each side near the
middle. The winding is divided between
two bobbins, and terminals, which inci-
dentally are rather too close together, are
provided, giving three alternative imped-

|

Amplion, Type B.A.2,

ance values suitable for use with pentode,
power or super-power output valves. The
impedance values in the table relate to
the *Low ” impedance terminals. The

movement is free and will develop con-
siderable amplitudes at low frequencies.
An adjustment is provided for moving
the mean position of the reed, whereby
the amplitude may be increased at the
expense of sensitivity when desired.
The reproduction of frequencies below
400 cycles is excellent, and, with the pos-
sible exception of frequencies of about
50 cycles, equals the average moving «oil.
From 400 to 2,000 cycles the output is
practically constant and of average value,
with a slight increase at 1,000-1,200
cycles. There is then a steady fall to
nearly zero at 4,000 cycles with a good
recovery at 5,000 cycles and a further
slight drop at 6,000 cycles, which is never-
theless definitely reproduced. With the
standard setting for sensitivity, chaitering
occurs at 200 cycles with 154 milliwatts;
this can be adjusted as explained above.
With the makers’ setting the sensitivity
is exceeded only by one other male.
Price, 21s.
Graham Amplion Lid., 26, Savile Row,
London, W.1.

" BLUE SPOT, TYPE 66K.

A first examination of the arrangement
of the pole pieces suggests a balanced
armatute movement, but this is not the
case, as the small armature moves bodily
up and down in the gap. The movement
is transmitted through a stirrnp to the
driving rod, the latter being centred by
a flexible flat spring which also serves
as a medium for adjustment. Damping
is supplied by sponge rubber blocks under

each end of the armature. A small fixed
condenser is connected in parallel with
the windings.  _

This wunit is vemarkable for the wide
range of frequencies covered, and is not
excelled for reproduction in the upper
register. From 4,000 cycles there is
actually an increase of outpnt up to 6,000
cycles, the highest frequency -measured.
At the other end of -the scale the repro-
duction is also good, and a considerable
output is given at 50 cycles. Resonance

=

N =
’
~* SPONGE

\ [ RUBBER

CONDENSER

Blue Spot, Type 66K.

in the vicinity of 400-500 cycles—a common
fanlt—is absent, and from 150 to 2,000
cycles the output is practically constant.
A’ slight but nevertheless definite increase

A 18
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Senior ¢ R.K.” Unit with A.C, Field
Excitation.
This ** R.K.’’ Unit has a 10in. corru-
gated cone with moving coil, baving an
fmpedance of 10-15 ohms at 50/4,000
cycles. The pot magnet is mounted in
a pressed metal base, which also con-
talrs a dnains transtormer, Mazda U.U.
607250 rectifier valve, and smoothing con-
denser for the supply of fleld current.
Price £ 11/10/0.

N

N
NN

The Sentor “ R, K.” Unit
incorporates a 10in. cor-
rugated cone with moving
coil, having an tmped-
ance of 10-15 obms at
50/4,000 cycles, Copper
damping rings are fitted
to ‘educe the lmpedance
at higher frequencles.
Price £ 7/7/0.

NS

The B.T.H. “R.K.”—justly
described as the world’s finest
reproducer—first appeared in

. -
1926 and its advent created a —— —— 7
. 7 07007 7 i
new standard of reproduction. v ////4% ”‘A/ / //
. The Junior ** R.K.” Unit bas a ,,,,"
Four years have elapsed since 5 fn. straight-sided cone with
3 e 99 moving coil, having an imped-
then, but still the “RK. ance of 10-15 ohms at 50/4,000 o
. 5 d ] cycle;. dCODperd da.mllJ]lm;l rim{s /
i i ‘e fitted to reduce the imped- 7
maintains its leaders up. :r:ge ntethe higher fre(?uen:lge;. 7

Price £ 6/6/0.

The new range of models
includes the 10in. cone
¢ Senior,” with or without
built-in rectifier for use with

N

A.C. mains supply, and the / N y

¢ Junior ” with 6in. cone.

3 Radio Division,
1. Newman Sireet, Oxford Street, Ww.L.
Branches tn all Principal Towns.

EDISWAN &

|' THE EDISON SWAN iELECTRIC CO., LTD,,

AT9 Advertisements for * The Wireless World ** arve only accepled from firins we believe to be thoroughly reliable.
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AnEntirely NEW

A 4-L ALVE giving
ENORMOUS POWER

to A.C. Mains Sets using
indirectly heated valves,
and to sets operating jrom
4-Volt Accumulators.

This valve is the greatest advance yet in

SUPER POWER power amplification, possessing all the.
inhereht qualities of the famous range of
OSRAM Power Valves., It is the only

with perfect quality. It has been specially y

designed for radio gramophones.

Filament Volts .. 4.0

Filament Current ... 0.6 amp. approx.

Amplification Factor ... o ISES

Impedance ... ... 1,450 ohms.

Anode volts ... wer 200 max.

valve in its class for loud bpeaker wotk,
operating from 4 wvolts. Study the
characteristics given below.

The OSRAM PX.4 requires only 200
volts H.T. to provide enormous power

MADE IN

Anode dissipation 10 watts max.
ENGLAND Sold by all Wireless Dealers PRICE zs /-

Aduvt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2.
Mention of " The Wireless World,”" when wriling to advertisers, will ensure prompt altention. A20
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Tests on Cone Units,—
occwrs between 2,000 and . 2,500 cycles,
and is followed by a sudden drop be.
tween 2,500 and 3,500 cycles. This is the
only serious blemish in an otherwise ex-
cellent characteristic. Two specimens
were tested on different diaphragms, and
both showed the same general character-
istic.  As regards sensitivity, the Blue
Spot’ is included in the best three, while
no trace of chattering could be produced
with the unit correctly adjusted, even at
a volume level at which the low frequen-
cies could be felt through the floor boards.
The general performance of this unit s
comparable to that of a moving coil.
Price, 25s.
F. A. Hughes and Co., Ltd., 204-206,
Gt. Por. and Street, London, W.1.

BROWN.‘“ VEE” UNIT.

The pole pieces are inclined so that
their faces form approximately a right-
angle. Into this space fits the ‘‘Vee ’
armature which is mounted on a skeleton
bridge piece designed to give the requisite
elasticity. Adjustment is effected by
vocking the magnet system as a whole on
¢ kuife edge under the permanent mag-
net. No damping is employed.

Brown ¢ Vee’' unit.

An estimate of the performdnce on
ordinary musical records suggested that

the bulk of the acoustic output was.

located in the middle register. Frequency
tests confirmed this and revealed reson-
ances at 700 and 1,4C0 cycles. The lower
vegister is fair, but there is a steady de
crease of output from 400 cycles down
wards. A similar falling off takes place
from 2,000 to 4,500 cycles, and for all
practical purposes- the latter frequency
may be regarded as the cut-off for high
notes. The sensitivity is slightly above
the average, and the range of adjustment
provided effectively prevents overloading.
Price, 25s.
8. G. Brown, Lid., Western Avenue,
North Acton, London, W.3.

DYNOMAG.

This unit employs an original method
of mounting the armature, which consists
of a rectangular stalloy plate suspended
ve:‘ically inside the windings. The per-
manent magnet. flux is introduced to the
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armature through stalloy pole pieces
placed above and below the ends of the
armature plate. Adjustment is provided
by a flat spring soldered to the mid-point
of the armature, and the energy is trans-
mitted to the drive rod through two thin
vertical wires attached.to a brass spring
bridge piece. There is n: damping.

Dynomag.

With the exception of a resonance at
1,000 cycles the output is fairly constant
from 500 to 4,000 cycles. Above and
below these lim'ts there is a steady falling
off. The upper register cut-off is at 5,000
cycles. liere is a tendency to produce
parasitic frequencies (not harmonics of
the fundamental) when the volume 1s
pushed to maximum, which suggest sub-
sidiary resonances in the suspension. The
principal criticisms are concerned with the
sensitivity, which is considerably below
the average, and the reproduction of low
frequencies, which might be improved.
The makers are to be co rat.lated, how-
ever, on the originality of the armature
mounting, which shows considerable pro-
mise. Price 25s.

4. M. E. Sherwood, 150, King’s Cross
Road, London, W.C.1.

EDISON BELL.

The movement is differential with a
simple magnet system employing two
lammnated pols rieces. The reed s
tapered and is cut from the solid, adjust-
ment being provided by rocking _the
mounting pitlai. No damping is pro-

Edison Bell. ¥
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vided, and ‘the winding surrounds the
base of the reed out of the inain magnetic
flux. Mention should also be made of the
substantial moulded base and the cone
mountings which are turned from the
solid.

The movement is below the average in
sensitivity, but the reproduction or the
bass, say, below 150 cycles, is very good
indeed. It is in the middle and upper
registers that the general level of output
is low, but this region is nevertheless free
from major resonances and depressions.
There is a minor resonance at 4,500 cycles
and the cut-off is at about 5,500.

Price 15s.” 6d.

Edison Bell, ILtd., Glengall Roud,
London, S.r.15.

EDISWAN.,

Constructed on the balanced armature
principle, this unit at once creates a
favou:able impression by the massiveness
of the magnet and pole pieces. The
armature is mounted on a flexible strip
passing at right angles through the centre
point. No damping or adjustment of the
gap is provided, but each unit is sent out
with a paper spacing strip to Leep the
armature central during transit. This
spacer must, of cojrse, be removed before
the unit is put into use.

Ediswan.

The perforinance of this unit is charac-
terised by a large output in the base.
From 50 to 200 cycles the output was
quite equal to that of tlLe moving coil
used for comparison. At 400 cyeles, how-
éver, The ontput falls considerably and
vemains at this level with a slight reson-
ance near 1,750 cycles until 2,500 cycles
is reached. From this frequency it falls
still further and cuts off at stichtlv over
4,000 cycles. The exaggerated bass is use-
ful when reproducing gramophone re-
cords, but might prove troublesome with
a sharply tuned radio receiver. It is,
however, worthy of comment that there
is no trace of frequency doubling in the
bass even at maximum volume, and in this
respect the Ediswan is among the best:
units tested. The sensitivity is below the
average owing to the absence of any ad-
justment, hut no trace of chattering could
be provoked. Price 15s.

The Edison Swan Electric Co., Ltd.,
123.125, Queen Victoria Street, London,
1£.C.4.
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Tests on Cone Units,—
. G.E.C. * STORK.”

Although simple in principle, this unit
is extremely well designed and con-
structed from a mechanical point of view.
The single-acting reed is firmly sup-
ported, and the laminated poles are
secured to the permanent magnet by
means of ingenious clamps. No damp-
ing is emplgyed, and adjustment is made
by a simple tension spring.

G.E.C. ¢ Stork.”

There is a small but definite response
at 6,000 cycles and a normal output from
5,000 down to 500 cycles, with minor
resonances at 3,200 and 900 cycles. Be-
tween 500 and 300 cycles there is a
marked resonance, and in this region fre-
quency doubling is noticeable. The bass
is fair, but there is a distinct falling off
below 200 cycles. The unit is sensitive
and the adjustment sufficient to prevent
rattling. Price 21s.

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

GOODMANS “TWIN MAGNET.”

The balanced armature movement is
of small dimensions and is detachable
from the twin magnet system as a unit.
The laminated poles are clamped to-
gether by two die-cast blocks, which also
carry the reed suspension strip. The
Jatter terminates in two plain brass plugs
which may be turned to adjust the arma-
ture setting and fixed, with the set-screws
provided.

Goodman’s ‘ Twin-Magnet.”

Wireless
World

The bass reproduction is very good,
and the output between 300 and 3,000
cycles, although on a lower level, is free
from resonances. There is a slight rise
at 3,500 cycles, after which the output
falls rapidly up to 4,000 cyeles, the cut-.
off point. "The sensttivity is below the
average, and the movement rattles at 100
cycles with an input of 285 milliwatts.
Taken as a whole, however, the results
are pleasing to listen to, and the bass
reproduction should prove an advantage
when playing gramophone records.

Price 29s. 6d.

Goodmans, 21, Farringdon Street;

London, E.C.A.

GRAWOR SINGLE MAGNET.

A single-acting skeleton reed is acti-
ated by double laminated pole pieces,
adjustment being effected by raising or
lowering the magnet system as a whole.
The movement is mounted on a circular
die-cast base, and a small by-pass con-
denser is connccted across the input ter-
minals. No damping is provided.

The ontput energy is concentrated in
the middle register with a marked reson-
ance at 1,500 cycles. From this peak
the output falls on either side to a high
note cut-off at 4,000 cycles and a low
note cut-off at about 150 cycles. . In spite

|
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Grawor single magnet.

of the provision of an adjustment the
seusitivity is below tbe average, but no
evidence of chattering was observed.
Price 18s.
Henry Joseph, 11, Red Lion Square,
London, W.C.1.

GRAWOR BALANCED ARMATURE.

A massive permanent magnet, a small
armature and accurate workmanship and
alignment contribute to the sucecess of
this unit. As with most balanced arma-
tures there is no adjustment, neither is
damping provided.

This unit has a remarkably good
characteristic, and, apart from a tend-
ency:fo frequency doubling between 100
and 400 eycles, is comparable in perform-
ance to a moving coil.. The output is
practically constant from 100 to 6,000
cycles. Therve is, however, a useful in-
crease near 5,000 cycles, and a not so
useful resonance at 1,500 cycles, the
latter constituting the only serious flaw
in the characteristic. The bass is-good,

FEBRUARY sth, 1930.

and there is only a small reduction from
100 cycles downwards. -There was no
sign of chattering, and the sensitivity is
above the average. This unit is defin-
itely among the best three as regards

Grawor balanced armature.

quality of reproduction and will handle
considerable power. Price 21s.

Henry ~Joseph, 11, Red Lion Bquare,
London, W.C.1.

HEGRA.

A substantial permanent magnet and
laminated pole pieces ensure that the
balanced armature works in a concen-
trated flux. Adjustment is provided by
rocking one end of the flat strip support-
ing the armnature, and this is effected Ly
sliding a pin upon which the suspension
strip rides under the pressure of two coil
springs. No damping is provided.

The sensitivity is good and the move-
ment will handle considerable volume
without chatter. The reproduction of
both very high and very low notes is dis-
tinctly above the average, the output at
100 and 6,000 cycles being equal to the
general level in the middle register.
Resonances occur at 450 and 4,800 cycles,
the latter being useful in giving brilliance
to the reproduction. Apart from the
resonance at 450 cycles the output from
100 to 4,000 cycles is absolutely constant.
Taken as a whole this unit falls definitely
into the highest class. Price 19s.

Geo. Beclker, Ltd., 39, Grafton Street,
London, W.1.

ADJUSTMENT

Hegra.
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Tests on Cone Units.—
1S0 MONA.

The balanced armature movement is
encased in a die-cast housing. The per-
marnient magnet is of generous dimen-
sions, and both the pole pieces and the
armature are laminated. The screw ad-
justment rocks one end of the armature
suspension strip as shown in the drawing.
No damping is provided.

The reproduction is very pleasing, in
spite ef resonances at 450, 1,200, and 3,500
cycles. The bass is very good, particu-
larly below 100 cycles, and at 5,500 cycles

—

Iso Mona.

the output is above the general level of
the rest of the characteristic. Above
5,600 there is a distinct cut-off and
nothing is reproduced at 6,000 cycles.
Nevertheless, brilliance is a noticeable
feature of the general effect. The sensi-
tivity is excellent, and is in fact un-
equalled. Chattering commences at 4C0
cycles when the input passes 412 milli-
watts. Price 23s.

Haw and Co., Ltd., 20, Cheapside,
London, E.C.2

KUKO0O.

Coustructionally, the movement of this
unit resembles the Blue Spot in that the
armature moves as a whole parallel to
the pole pieces, the movement being
transmitted to the drive rod through a
stirrup. No damping is provided, how-
ever, and the flux is increased by using
two permanent inagnets. One set of
magnets and pole pieces is fixed, while
the other is pivoted, spring-loaded, and
capable of being rocked by the adjusting
screw. Incidentally, coisiderable lateral
movement of the drive rod is caused by
the form of adjustment adopted, and 1t
would seem advisable to adjust the move-
ment roughly before centring and fixing
the diaphragm.

The reproduction of this movement is
very pleasing. The upper register is de-
finitely present, the bass very good in-
deed; while the characteristic from end
to end is free from resonances. There is,
however, a perceptible dip between 2,500

Kukoo.

and 3,500, with the minimum at 3,000
cycles. The unit will handle considerable
volume and the sensitivity is satisfac-
tory. A first-class job. Price 25s.

The Sheffield Magnet Compary, Broad
Lane, Sheffield.

LISSEN,

Although the shape of the pole pieces
suggests a bal-—ced armature, the move-
ment is, strictly speaking, differential, as
the arrangement of the four poles pro-
duces movement in the same direction
undev each pair of poles. The fact that
the veed is clamped only at one end
means that a portica of the energy is
lost in bending the reed. Add to this

IN FEBRUARY NUMBER

EXPERIMENTAL
WIRELESS.

Alignment Diagrams—the reactance
of single and combined capacities
and inductances.

By W. A. Barclay, M.A.

Braun Tube for the direct photo-
graphy of waveform at audio and
radio frequency.

By Manfred von Ardenne.

The Problem of Distortion in Sound
Film Reproduction.
By C. O. Browne, B.Sc.
(Gramophone Company, Ltd.)

Measuring the Overall Performance
of Radio Receivers.
By H. A. Thomas, M.Sc.
(I.LE.E. Paper).

Méasurement of Capacity and Induc-
tance by the Absorption Method.
By A. P. Castellain, B.Sc.

The Physical Society’s Exhibition.
Recent Patents. Abstracts and
References.
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the fact that the driving rod is fixed
rather near the point of fixing the reed,
and one is forced to the. eonclusion that
the movement finally reaching the cone
must be small.

In actual fact the sensitivity proved to
be considerably below the average, and
as a necessary corollary no trace of chat-
tering could be detectel. The maximum
output occurs at 500 cycles, Below this
frequency there is a falling off, but the
output is still appreciable at 50 cycles.
From 500 upwards the output falls to
normal at 1,000 cycles, continues to 2,000

Lissen.

cycles, and then falls steadily to the cut-
off at 4,000 cycles. Price 22s. 6d.

Lissen, Lid., Friars Lane, Richmond,
Surrey.

(T'o be concluded.)

0000

AN AID FOR THE DEAF.

R. GUSTAV EICHHORN, the inven-
tor of the device whith was
described under the above title in

the issue of 7The Wireless World for
January 15th, has asked us to point out
that the diaphragm which he uses con-
sists of a semi-conductor of material
known as “cellophane,”” a material of
sufficient strength to withstand any inci-
dental damage and metallised on one side
only. The diaphragm is not metallised on
both sides, as might have” been inferred
from the wording of our article, and the
device is, thevefore, entively shock-proof,
although, as the modulated alternating
currents do not exceed 70-100 volts sup-
plied by a small dry battery, the possi-
bility of trouble from this source would
not in any case arise in practice.

Also, a later investigation by Dr.
Eichhorn showed that there is no polarity
in the device, as was originally assumed
by him and quoted in owr correspondent’s
description.

©000

TRADE NOTE.

We are advised by Gramo-Radio,
Ltd., Commercial Works, Church, near
Accrington, Lancs, that some concern is
felt regarding the liquidation of a firm
trading under a somewhat similar name.
Attentign is drawn to the fact that
Gramo-Radio, Ltd., of the above address
has no connection with any other firm.

A 28
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Events of the

IRELAND’S RADIO WEEK.

A “Radio Week "’ will probably be
held in the Irish Free State before the
end of February. The organisers are
the Irish Radio Traders’ Association.

o000

HIGH POWER BROADCASTING IN
IRELAND.

Listeners in the Irish Free Stale are
rejoicing over the Government decision to
sanction plans for the -erection of a high
power broadcasting station at a cost be-
tween £60,000 and £70,000. Although
the site of the station. has not been
definitely chosen, it is believed that the
choice will be a spot near Athlone, which

is situated in the centre of the country.
000

FL TO TRY AGAIN.

Disappointment has been expressed in
France over the comparative failure of
the preliminary short-wave tests from
the Eiffel Tower in preparation for the
proposed Colonial service.  Different
types of aerial have been cmployed, and
more encouraging results are now being
obtained with a short aerial placed at
the summit of the Tower. A more
powerful transmitter is to be installed.

0000

TOURISTS' WIRELESS IN FRANCE.

The Automobile Association is officially
informed that tourists may take wireless
sets to France, either mounted on motor
cars or in their personal Iuggage, but
duties and taxes must be paid. No
refund will be granted on re-exportation.

The Customs duty on British sets
{mintmum  tariff) 1s 22 per cent.
ad valorem. In addition, there is a
lnxury tax on sets valued at more than
700 francs and on loud speakers valued at
more than 200 francs. The visitor nust
take ont a licence at a post office hefore

using his set.
o000

ANGLO-JAPANESE BEAM SERVICE.

The Anglo-Japanese beam wireless link
is now completed by the opening of the
Japanese Wireless Telegraphy Company’s
station at Yokkaichi, permitting messages
to be sent from Japan to England. The
service in the reverse direction <wvas
opened last year by Imperial and Inter-
national Communications. Ltd. The
transmitting and receiving stations in
England are at Dorchester and Somerton
respectively.

0000
A WIRELESS WHARF ?

A writer in the City DPress suggests

ghat o certain wharf now wvmcant in

A 25

Week

Thames Street would be valuabie to the
wireless trade. When the British radio
industry is exporting in bulk to the four
corners of the globe a Thames-side wharf
may be a necessity.

cooo

STATE'S DUTY TO THE LISTENER.

“ As the State intends to impose a tax
on wireless receivers, its duty is to
ensure that the owners thereof enjoy

THE COMPLEAT MOTORIST. A tea

service and Marconiphone portable set are

incorporated in the coachwork of a saloon

car which appeared at the Monte Carlo

Rally last week. The wireless set is

covered in green leather to matéh the
upholstery.

good reception,” is the concluding
sehtence in a proposed amendment to
the French Broadeasting Bill, now
awaiting the sanction of the House of
Deputies. The two deputies whoe are
proposing the amendment are ardent
wireless enthusiasts who consider that
interference from electrical machinery,
sky signs, etc., is ruining reception in-
urban distriets

T

in Brief Review.

NOT A W.W. SUBSCRIBER.
‘I simply refuse to have a wireless set

m my house.”’—Kubelik, the violinist.
0000

THE +* 1930 EVERYMAN FOUR.”
Our Birmingham readers will be in-
terested to know that the ** 1550- Everyman
Four,” described in The Wireless World
of October 16th last, is now on view at
our offices in Guildhall Buildings, Navi-

gation Street.
0000

WEEK-DAY WIRELESS IN CHURCH.

The installation of a wireless set in tho
Argyle Congregational Church, Bath,
referred to in a recent issue, has aroused
widespread interest among churches in
different parts of the country. The
receiver at Bath is tuned-in daily to the
Daventry morning religious service, and
passers-by are invited to ‘‘ Come in and

Listen.”’
cooo0

ONE SET: TWO LICENCES.

Several distressing cases are reported
(from sounth of the Tweed) of hnsbands
taking out a wireless licence in the city
in ignorance of the fact that their wives
had secured a licence irom the local
Post Office. = We understand that the
Postmaster-General is prepared to refund
payment in sunch cases.

cooo
RADIO ON THE ROAD.

Tea with musical accompaniment can
be enjoyed en route in -a Talbot car
which took part in the rccent Monte Carlo
Rally. The front seat has an unusually
deep frame providing two large compart-
ments at the rear. In one of these is «
complete outfit for making and serving
dainty teas. In the other recess is a
Marconiphone Portable Model 55"
receiver.

The set rests on a sprung platform.
and is rotained in position by a flap
closing down over the handle, leaving
the controls and loud speaker exposed.
Passengers are thus able to tune in
stations while the car is in motion.

America is already leading the way
with radio-equipped cars. Will the
wireless Talbot set a new fashion over
here ?

vooo

MORSE RECEPTION AT 45 W.P.M.

An “all-round ' radio operating con
test, organised by the Radio Corporation
of America, has been won by Mr. R. C
Macpherson. who scored the following
reception speeds :—Audio reception, 45
words per minute; recorder tape tran
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seription, 67 w.p.m.; sounder reception,
40 w.pm.; keyboard .perforating, 75
w.p.m. Ten letter code words were.

used.
0000

TRAIN WIRELESS INAUGURATION.

Saturday next, Febrnary 8th, is the
provisional date for the inauguration of
vegular wireless reception on_the French
State Railways, writes our Paris corre-
spondent. 'This decision is the outcome
of a series of experiments recently con-
ducted by the ¢ Radio Fer Company on
expresses between Paris. and Le Havre,
with the approval of the French Post-
master-General. The official report
describes the tests as thoroughly satis-
factory, continpous communication being
maintained with an experimental trans-
fnitter throughout each journey.

The first radio-equipped train will be
available for public use on Sunday,
February 9th. Individual headphones
are fitted.

0000
« CONSCIENCE MONEY.”

Messrs. Ferranti, Ltd., are anxious to
tiace the identity of a correspondent
who has been moved to forward them
4s. as * conscience money.”” His letter
runs :—** In the course of building a
wireless set I obtained from a wholesaler
one of your AF4 transformers. He
charged me 13s. 6d. for the instrument;
when 1 read the conditions of sale I felt
that he was not justified in selling below
17s. 6d. So I am forwarding 4s., which
1 feel is an owing balance of account.”

The letters bears neither address nor
signature, but the manufacturers are
hopeful that this note will induce the
writer to disclose his identity so that he
can be rewarded in some way for his

lionesty.
0000

CAIRO MAKES WIRELESS HISTORY.
The first wireless exhibition in Cairo
was held at the Royal School of En-
gineering on. January 9th and 10th.
British wireless gear, predominated.
0000

THE ¢“GAOL CONSTRUCTOR.”
Prison conditions in the United States
are far more lax than those prevailing in
European prisons. From time to time

Wireless
World

accounts are published in the Press pur-
porting to give realistic descriptions of
the royal time enjoyed by Anterican gaol-
birds.

As supporting evidence of these reports
the PCJ station director has feceived a
reception report from the Missouri State
Penitentiary. One of the prisoners, who
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BROADCASTING IN BRAZIL. A
glimpse of FQAA, the 2 kW. station at Rio
de Janeiro, which operates at 400 metres.

gives his identity as No. 32,500, states
that he regularly listens to PCJ with a
four-valve receiver, which he has designed
and built himself.

cooo
BRITISH TRANSMITTER'S SUCCESS.

Mr. H. L. O’Heffernan (G5BY) has
been awarded a cup presented by the
American Radio Relay League for the
best amateur -trapsmitting station de-

MUSIC AND TRAVEL.

FEBRUARY 5th, 1930.

scribed during 1929 in their magazine,
“QST.” Mr. O'Heffernan is a Philips
Public Address engineer.
0000
WIRELESS POSTER DESIGNS:

Prizes for designs for posters to adver-
tise loud speakers, all-electric wireless
sets and mains units are to be awarded in
the Seventh Annual Open Competition
of Industrial Designs organised by the
Royal Society of Arts.

Messrs E. K. Cole, Ltd., offer a prize
of £25 for a design for a double-crown
poster in not more than seven colours to
advertise their * Ekco *’ All-Electric Sets,
while a prize of £30 is offered by Celes-
tion, Ltd., for a double-crown poster de-
sign advertising the company’s lond
speakers.

The competitions will be held at_the
Imperial Institute, South Kensington, Lon-
don, S.W., in June, 1930, and intending
compatitors must apply for entry forms
to the Secretary of the Society, John
Street, Adelphi, London, W.C.2, between
May 1st and May 10th. The last day for
receiving entries is May 26th.

WIRELESS AT WESTMINSTER.
(From Our Parliamentary Correspondent.)

The * Home-Fast ” Listener.

In the House of Commons last week
Mr. P. Oliver asked the Postinaster-
General whether he was prepared to
extend to persons who are permanently
bedridden or home-fast the same exemp-
tion from fees in respect of wireless
licences as was at present extended to
blind persons; and if legislation was re-
quired for this purpose, was he prepared
to introduce a Bill.

Mr. Lees-Smith (Postmaster-General)
yeplied that the Broadcasting Committee
of 1925 considered the question of the
grant of free wireless licences, and recom-
mended that this concession be made to
blind persons only. Effect was given to
the Committee’s recommendation by the
Wireless Telegraphy (Blind Peysons’
Facilities) Act, 1926. He did not consider
that he would be justified in asking
Parliament to extend the concession to
other classes of the community.

Loud Speaker Test on the L .N.E.R.

Several lessons could be learnt from the
enterprising éxperiment carried out last
week by the London and North-Eastern
Railway. A special irain of Pullman cars
was run from King’s Cross to Hatfield
and back, and during the journey the pas-
sengers were invited to judge whether
Joud speaker music from a radio-gramo-
phone set formed an agreeable accom-
paniment to modern railway travel.

Without discrediting the performance of
the radio-gramophone, it can be said that
the experiment went a long way towards
proving that headphones would be a better
medinm for providing the train traveller
with music. Headphones largely exclude
extraneous roises, and they also exclude

the music from the -ears of those who do
not wish to hear it.

Few noises are more distracting than
the half-heard loud speaker, yet sn the
smoothest-running railway coach the inci-
dental noses deaden the finer shades of
musical reproduction and listening be-
confes an effort. This was the experience
on the run between London and Hatfield,
though it is only fair to remark that this
particular piece of liné abounds in tunnels,
which create a most unmusical roar !

The receiver—a self-contained *' Supet-
tone Talkie” of the screened-grid H.F,,
detector and resistance-coupled L.F. type
—gave excellent reproduction of the
Regional transmission from Brookmans

Park, and volume was not appreciably
affected when the train was burrowing
through tunnels.

The L.N.E.R. has already distinguished
itself among British railways for the in-
terest it has shown in wireless. As long
ago as May, 1924, the company co-
operated with the Radio Society of Great
Britain in transmission tests from the
East Coast Express between King's Cross
and Newcastle. Again in 1925, the cele-
bration of the Railway Centenary was
observed with a broadeast relay from the
footplate of an engine on a night express.
The reception of the Derby running com-
mentary is mow an annual event on the
 Flying Scotsman.”

A 206
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Part XIX.—Radiated Energy and Wavelength.

By S. O. PEARSON, B.Sc., AM.IL.EE.
(Continued from page 124 of the issue dated January 29th, 1930.)

OV that the general propeities of alternating cur-
rent circuits have been dealt with for different ar-
rangements of the three constants, inductance,

capacity and resistance, the way has been paved for a
more detailed consideration of the application of the prin-
ciples involved to actual receiving tircuits. Attention will
first be divected to the high-frequency portions of re-
ceivers, then later to the detector, low-frequency and
output sections.

In dealing with high-frequency circuits it is first
essential to know the exact nature of the high-frequency
currents and voltages which we require to pick up and
amplify in the receiver, and how the electrical vibra-
tions are picked up by the aerial. The receiving aerial
is energised by ether waves emitted by the transmitting
aerial of the broadcasting station and so a brief outline
will be given of the general properties of an open-type
aerial.

The commonest type of aerial used for receiving pur-
poses consists of a wire or system of wires elevated at
some distance above the ground and well insulated from
its supports. The elevated portion is usually more or
less horizontal, and there is a down-lead from one end
or from the centre, making
connection with the earth.
In series with this down-
lead is an inductance coil
for the purpose of trans-
ferring the received signal
voltages to the receiver.
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It is very important to
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set up around it; and capacity exists because, if the
voltage of the elevated portion is raised above that of
the earth, lines of electrostatic force will extend from the
wire to the earth, so that the elevated wire and the earth
are really equivalent to the two plates of a condenser
of large dimensions, with the intervening air acting as
the dielectric. And so the 6pen aerial circuit corre-
sponds in many respects to the closed tuned circuits
already considered, and can be made to respond to
any desired frequency.

Let us consider a simple aerial of the inverted *“ L
type, as shown in Fig. 1, without any added inductance
in the down-lead. Unlike the closed tuned circuit, the
open aerial circuit has its capacity and inductance dis-
tributed along the whole length of the wire. But if
the horizontal portion is fairly long, compared with
the vertical down-lead, the major part of the capacity
will exist between the elevated horizonal wire and the
earth. Thus, if an alternating voltage is applied in series
with the down-lead, a charging current of the same fre-
quency will flow up and down the vertical wire, and the
greatest magnetic effects will therefore be set up around
the down-lead. This is of fundamental importance.

For our simple theory
then, we shall assume that
the whole of the capacity
l of the aerial is situated in
NN the horizontal part, - and

ELECTROST ATIC
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NS :
NN \ MR ROERN that the whole of the in-
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TR ductance is in the vertical

\ :

SRR \ \\\\ \\\‘\\\\_ part. When an inductance

IR TR RAEATIY | coil is included in the
SRR S LG BT AT down-lead, the latter as-

sumption . is even more

realise at the outset that a
simple aerial consisting of
an elevated wire with one
end connected to earth,
even though there is no inductance coil in series with
the down-lead, possesses resistance, inductance and
capacity, and will therefore have a natural frequency
of electrical oscillation if the resistance is not excessive.
Resistance is present in the wire itself, in the connection
to earth and due to other incidental causes mentioned
subsequently ; inductance is present because any current
passed along the wire will cause a magnetic field to be
A 27

Fig. 1.—Simplec inverted ¢ L *' aerial showing how the electrostatic

and magnetic lines of force are disposed when an oscillating

current is flowing. The fields are alternating ahd one is passing
through zero when the other is at maximum.

nearly correct, and the
equivalent circuit can be
represented in the manner
shown by Fig. 2 (a) where
the total inductance L is assumed to be concentrated
at one point in the down-lead, and the capacity C is
distributed along the horizontal portion only of the
aerial. The effective capacity C can further be considered
as being concentrated at one point in order to give
a simplified equivalent circuit as shown in Fig. 2 (b),
where R, is the effective resistance due to all causes.
This last circuit shows that the open aerial is the same
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as the ordinary closed circuit in all respects except that
the lines of magnetic force and of electrostatic force are
not confined to small spaces.

Long lines of electrostatic force stretch from the
elevated part of the aerial to the ground, and large
circles of magnetic force spread outwards from the
vertical wire as the ripples on a pond do when a stone
is thrown into the water. It is this fact which gives
an open aerial its very special properties of being able
to set up powerful electromagnetic waves in the ether
in the case of a transmitting aerial, and of responding
to ether waves in the case of a receiving aerial.

The Transmitting Aerial.

The functioning of a receiving aerial can be much
more simply explained if we have first an elementary
knowledge of the action of an aerial as a transmitter of
radio signals. As we shall be primarily concerned with
the amount of energy radiated into space by such an
aerial, we must necessarily view it as a resonant circuit
with particular reference to the energy stored in the
oscillating circuit.

It has already been explained how, in a closed circuit
tuned to resonance, energy

Wireless
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series resistance is concerned. In the case of the aerial
the whole of the energy put into the circuit is not con-
verted into heat in the circuit itself as in the closed cir-
cuit; a certain proportion is actually radiated away into
space in the form of electromagnetic ether waves, and is
never recovered by thecircuit. In exactly the same way,
when a violin string is plucked some of the energy of the
vibration is radiated in the form of sound waves. The
radiated energy is the only useful part of the energy put
into the aerial; the remainder is merely converted into
heat and lost in the aerial circuit, and the cfficiency
of the aerial 1s the ratio of the pewer actually radiated
away to the total power put in.

Why High Frequencies are Used.

The radiated power depends on the strength of the
aerial current, the effective height of the aerial and the
frequency- of the oscillations being proportional to the
square of each. It is because the radiated energy is
proportionat to the square of ‘the frequency that such
high frequencies have to be used for wireless communi-
cation. If high frequencies were not chosen the aerial
currents would have to be so large and the aerial itself
so immense as to be quite impracticable. The frequen-

cies used range from about

is oscillated backwards and

forwards between the coil
and condenser, due to the
fact that the current and
voltage are out of step by
exactly go°, for the ordin-
any series circuit, so that L
when the current in the
coil is a maximum, the
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20 kilocycles per second
for the longest wave
stations to about 30,000
kilocycles per second for
the shortest wave stations.
For telephony the audio-
frequecies to be transmitted
range from about 32 cycles
per second to 8,000 cycles

voltage across the con-
denser is zero, and wvice

o
L%

per second only, so that
these frequencies, being too

versa.

When the circuit pos-
sesses Tesistance a certain
amount of energy is lost in
the form of heat every half cycle, but if the same
amotint of energy is drawn per half-cycle from the
source of supply the oscillations in the circuit will be
maintained at constant amplitude, just as a clock pen-
dulum is kept swinging through a constant arc due to
the small impulses given every half-swing of the escape-
ment wheel.

The aerial circuit behaves in exactly the same way
as the closed circuit when oscillations are maintained
in it by the generating apparatus. If an alternating
E.M.F., whose R.M.S. value is E volts, is induced into
the inductance coil L in the down-lead, and if the
aerial circuit is accurately tuned to resonance with the
frequency of this voltage, the inductive and condensive
reactances will neutralise each other, and the aerial

current in the vertical lead ~will be I'—sg‘ amperes,
€

where R, is the effective resistance of the aerial, account-
ing for the total power consumed. The power mput
to the aerial is thus given by P=1*R, watts.

Now the open aerial circuit differs from the closed
circuit only so far as the total effective or equivalent

Fig. 2.—Diagrams showing how an open aerial circuit can be
likened to a closed resonant circuit. The wire itself possesses induc—
tance, and capacity exists between the elevated portion and the earth,

low to transmit by them-
selves, have to be super-
imposed on a higher radio
frequency which acts as a
‘“ carrier,”’ as will be described later.

Velocity of Radiated Waves.

It is definitely known that the electromagnetic ether
waves set up by the oscillations in the transmitting
aerial travel outwards from the aerial with exactly the
same velocity as light travels through space. In fact,
it has been conclusively  proved that light waves are
also electromagnetic waves of the same kind as radio
waves, but having a frequency many times greater than
the highest radio frequency used. The physical effects
of ether waves depend entirely on the frequency, but
the velocity of propagation through so-called empty
space is the same for all frequencies. In the same way
sound vibrations in air all travel with exactly the same
velocity whatever their pitch or frequency. The velo-
city is determined alone by the density and elasticity
of the medium in which the waves or ripples are pro-
duced.

The velocity of radio waves and light through space
is 3x 10'° centimetres per second, or about 186,000
miles per second.- This is a stupendous speed, as will

A 28
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be realised when one considers that anything moving
at such a speed would travel nearly seven and a half
times round the earth at the equator in one second.
Radio signals emanating from Australia take about one-
fourteenth part of a second to reach this country.

Connection Between
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that the frequency is one million cycles per second o1
1,000 Kkilccycles per sccond; then the corresponding
3 x 10°

10°
useful relationship to memorise, namely, that 1,000 kc.
per second corresponds to 300. metres, for we can usc
it to find the frequency at

wavelength will be A=

=300 1etres. This is a

Frequency and Wavelength.

Knowing the velocity of
the waves radiated from
an aerial and the fre-
quency of the oscillations
producing them, we are in
a position to state defin-
itely the length of each
wave in the ether and to

any other wavelength by
the rule of inverse propor-
tion. For instance, Lon-
don’s Regional wave-
length of 356.3 metres
corresponds to a frequency

of I,OOOX—?—’92-=842 ke.

E A - 356.3
(b) per second. So all ave
have to do to find the

/DISTANCE |

give a definition of wave-
length.

Let the frequency of the
electrical oscillations in
the aerial be f cycles per second; that is to say, there
will be f complete oscillations in the aerial in one second,
and during this time f complete ether waves will have
left the aerial on their outward journey at a velocity
of 3x10" centimetres per second. Therefore, the
first wave which left the aerial at the beginning of the
second under consideration will be just 3x 10’ centi-
metres away when the last wave leaves at the end of
that second.

It is thus clear that the f waves which left the aerial
during one second will be spread out over a distance
of 3x 10" cms., or 3x I0® metres, as shown by Fig.
3 (a), and therefore one complete wave will occupy a
space of 3x 10% metres. The length of one wave in
the ether is called the wavelength, and is usually
expressed in metres and denoted by the Greek letter
A (lambda). One wavelength is shown at (b) in Fig. 3.
Thus, when the frequency is f cycles per second -the
3 x 10'®

f

This shows that the wavelength is inversely pro-
portional to the frequency—the higher the frequency
of the electrical cscillations the shorter the wavelength
of the ether waves produced. Suppose, for instance,

wavelength is given by A= metres.

Transmissions from Philippine Islands.
A correspondent sends us particulars of

space of 310" ecms. (b) One waveiength A =

frequency of a station is to

Fig. 3.—(a) Radio waves travel with a speed of 35 10'° cms. per 1 5
sec. When the frequeacy is / cycles per sec. f waves occupy a divide 3 xI0 by the

3x1

ey, wavelength in metres, or

given the frequency, the
wavelength is found by dividing 3x10° by the
frequency in kilocycles per second.

Wavelength and Circuit Constants.

Although the term ‘‘ wavelength ™ can, strictly
speaking, only be applied to ether waves it is often used
in connection with tuned circuits. Fortunately, how-
ever, this practice is dying out, but until the change-
over from wavelength values to frequency values for
circuit calculations is universal, it is necessary to be
able to express the wavelength to which a circuit is
tuned in terms of inductance and capacity.

The formula required is very easily found from the
fundamental expression for the resonant frequency of

= I % = ’
the circuit, namely, f —ZTY\,_——L=-C Substituting this value

for the frequency in the expression for wavelength
above we get A==3x 10°x 27y LC metres where L is
in henrys and C is in farads. If L is expressed in
microhenrvs and C in microfarads, the formula reduces
tc A=18854/ LC metres.
This is the wavelength to which the resonant frequency
corresponds.

(To be continued.)

s.s Olympic, somewhat like that on s.s.
Leviuthan described in our issue of

the transmitters at present broadcasting ! TRANSMITTERS’ NOTES. January 1st.
i

from Manila Heights, about seven miles
distant from the studio in the Manila

G 2GN has been heard in Cape Town,
calling WJOO—which is understood to be

Hotel, Philippine Islands.

The short-wave set operates on a fre-
quency of 6,130 kC. (48.9 metres), and
puts 1 kilowatt of energy into a special
tuned aerial of the double type. The set
is crystal controlled, using a 50-watt valve
in its first stage, from which the oulput
is taken through the following stages,
either doubling or amplifying : one 75
watt, two 75-watt, and finally two 750-
watt valves working through inductive
coupling to the aerial circuit.

A 29

-The medium-wave set has alsé an out-
put of 1 kW., but is not crystal-con-
trolled. It works on a frequency of
618.5 kC. {485 metres), and this is main-
tained accurately with little swinging.
The aerial is suspended from two steel
towers about 300ft. high.

0000

Telephony from G 2GN.

We have had several enquiries about
the idéntity of G 2GN, which is an ex-
pevimental short-wave telephony set om

the U.S. s.s. West Madaket—and a cor-
respondent in Reading reports hearin
the station on January 25th, from 200%
to 2025 G.M.T., on 35 metres, speech
and modulation good and quite clear on
a loud speaker using three valves, the
signal strength being QSA 3 to 5, with the
carrvier at a steady R8. It was calling
G 2AA (Slough), WOO (Deal, NJ), and
F 8PZ, and evidently testing.

We understand that it is intended to
install a similar set in s.s. Majestic.
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A Review of Manufacturers’ Recent

« UNLIMITEX > H.T. BATTERY.

A dry-cell H.T. battery that will sur-
vive seven months of real hard work,
assuming the set is used on an average of
twenty-five hours a week, is something of
a rarity. This, however, is the result
of a test carried out recently on a 60-volt
¢ Unlimitex »” H.T. battery. The sample

« Unlimitex " 60-volt dry cell H.T, bat-

tery. Tappings are provided in 1j-volt

steps up to 12 volts and thence im 6-volt
steps.

submitted was stated to be of ‘‘stan-
dard "’ capacity, so consequently the dis-
charge was commenced at 8.8. mA, a fixed
resistance of suitable value being em-
ployed. The battery was not discharged
continuously, but given four hours of
work with similar periods to recuperate.
This was continued without break until
the battery was -exhausted.

In the discharge curve these rest
periods have been omitted, only the work-
ing hours being shown. At first the
voltage fell rapidly, but later this became
more gradual, and eventually—after 240
hours’ work—reached a comparatively
steady state which was maintained for
a further 500 hours. At the end of this
period a rapid decline followed. The use-
ful life of the battery can be assumed as
740 working lours.

Rach cell 1s very carefully insulated from
its neighbours by eight thicknesses of
bakelised insulating material. Opening

up one cell revealed a further interesting
fact. The whole of the zinc container had
disappeared. The ingredients seem to have
been so well proportioned that the electro-
lytic just outlives the zinc.

These batteries, which appear to be of
foreign origin, are obtainable from
the Wireless Supplies Unlimited, 278,
High Street, Stratford, London, E.15,
and the price is 5s. 3d. for the 60-volt
size and 9s. 3d. for a 100-volt size. Grid
bias batteries are available also at 1s. for
a 9-volt size.

o000

CLIMAX AUTO-BAT TRANSFORMERS.

These transformers have been designed
especially for use with the Westinghouse
metal rectifievs style H.T.3 and H.T.4.
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Two models are available. The type H.50
is* a small component - giving 135 volts
R.M.S. output, and provided with a
tapped primary winding to suit various

supply voltages at frequencies of from 40

to 100 cycles. Some measurements were
made with this transformer using as a
rectifier the Westinghouse H.T.4 full-
wave model and adopting the voltage
doubling arrangement. The rectified
voltage regulation curve is shown at C
on the graph. The broken-line curve D
is the secondary voltage regulation. - For
convenience this was plotted against the
rectified current and not the A.C. cur-
rent through the winding. It will be
mnoticed that on full load the secondary
voltage falls to 85 per cent. of the value
at very small load.

UNLIMITEX DRY CELL
H.T. BATTERY
NOMINAL VOLTAGE 60
7
r9
w
8 60j 8
F &
= N -7 o
o 50
4 &
> ° 2
40 =
é ™ 5 2‘
[ B 5 g ny <
<« 30 _4\,-1
©o =
h 8
20 N 8 &
& S
.2 o
1
1
0——g0 760 340 320 400 480 560 640 720 BOO 680 960 1l
TIME (WORKING HOURS)
Discharge curve of the ‘¢ Unlimitex ' 60-volt battery.
A 30




|

wri

AE

e ———— g

WP R —

FEBRUARY sth, 1930.

This order of regulation may be
regarded as satisfactory, having regard
to the size of the transformer and its
price, which is 17s. 6d.

The type H.L.G.4 transformer is a con-
siderably larger model, as will be seen
from the illustration, and provides three
sepavate output voltages. There is one
H.T. secondary wound to give 135 volts
A.C., a 4-volt winding to give 4 amps.,
to supply the heaters of four indirectly
heated valves and a winding, rated to
give 40 volts, for use with a Westinghouse
unit G.B.1. The function of this is to
provide grid bias for the valves.

Regulation curves were taken of the
output voltages in the same manner as
described in the former case. These
curves are given ab A and B respectively.
Tn this case the secondary regulation was
found to be considerably better than on
the smaller model. On full load the
R.M.S, voltage was 90 per cent. of that
at very small load.

The grid bias winding gave 45 volts
R.M.8. on voltmeter load only  Since

- the current drawn from this coil will be

Climax Auto-Bat mains transformers for
use with Westinghouse metal rectifiers.
The larger component is the type H.L.G.4.

so very small—a few milliamps. only—
it was mnot considered necessary to take
a regulation curve. The output from the
4-volt winding was measured at various
loads. The results are tabulated below.

OuTPUT FROM 4-VOLT WINDING.

A.C. Current. A.C. Voltage.
1 Amp. 4.3 volts
2 Amps 40« &,
- e
’ 4.0

It was noticed. that loading the 4-volt
winding had no appreciable effect on the
output from the other secondary coils,
showing that the primary winding is
fully capable of carrying the full load
for which the component was designed.
The H.L.G.4 model is offered at the at-
tractive price of 32s. 6d.

The makers are the Climax Radio Elec-
tric Co., Ltd., Haverstock Works, Park-
hill. Road, Hampstead, London, N.W.3.

0000

“QOMNIVOX > CONDENSERS.
Some samples of variable condensers in
which the usual air dielectric is replaced
by a material described as ‘“ Acetoloid ™'
have been submitted for test by the
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VOLTAGE REGULATION CURVES, ¢y
OF GLIMAX AUTO-~BAT
TRANSFORMERS
TYPE H.L.G.4 AND TYPE H.50 | )
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Voltage regulation curves of Climax Auto-Bat transformers using a Westinghouse H.T:.4
rectifier. A, the rectified output and B, the secondary voltage regulation of H.L.G.4
model. Curves C and D are the rectified and A.C. outputs from the H. 50 model.

makers, Ommivox Products, 20, Brook
Street, Holborn, London, E.C.4.

One advantage arising out of the use
of this material is that, for a given
capacity, the physical size of the com-
ponent can be considerably reduced. The
first model tested was a differential con-
denser consisting of one moving vane and
two sets of fixed vanes each of two plates.
The measured minimum capacity between
the rotor and each set of fixed plates was
found to be 2.5 micro-microfarads. The
maximum capacity was 0.0000665 mfd.
in each case.

A reaction condenser rated at 0.0001
mfd., in which a single vane forms the
rotor, the stator, consisting of two plates,
was found to have a minimum capacity of
2.5 micro-microfarads, also a maximum
capaeity of 0.000102 mfd. A capacity of
0.0005 mfd. (nominal) has been condensed

mum value was 0.0004 mfd. only, or 20
per cent. lower than the marked value..

The exceedingly low minimum capacities
exhibited in these models can be attri-
buted in the first ease to the shape of
the vanes, and, secondly, to the use of
ebonite end plates. A single bearing
suffices to support the moving vanes.
This serves also as a fixing bush of thg
single-hole type. A standard jin. spindle
18 fitted.

Owing to the presence of the solid
dielectric the movement of the vanes is
not so free as in the air type, and when
used for tuning purposes a slow-motion
dial will be -required generally for
accurate tuning. 'The losses intréduced
by the particular dielectric used limits the
application of these condensers, yet for
the purpose of reaction control the di-
-electric loss may be of little consequence

“ Omnivox ' variable condenser with ¢t Acetoloid ™' solid dielectric.

into the exceedingly small space of 2in. x
24in. x2in. deep over terminals. This is
made possible, of course, by the use of
solid dielectric. The minimum capacity
was 5.5 micro-microfarads, but the maxi-

and is offset by the advantage of com-
pactness.

The price of the differential condenser
15 2s. 9d. ; the 0.0001 mfd. reaction model
2s. 6d., and the. 0.0005 mfd. size 3s. 6d.
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Choosing a Condenser of Suitable Capacity.
By W. H. F. GRIFFITHS, F.InstP, AM.LEE.

(Concluded from page 115 of previous issue.)

N the first instalment of this article the relative
accuracy of the various types of wavemeter was
discussed ; it now remains to consider the optimum

capacity for the resonant circuit. - Before the outline
design curves of Fig. 3 can usefully be employed one
must be able to fix the value of capacity for the variable
condenser for the wavemeter under consideration. Since
the capacity ratio of the condenser is fixed by the curves
it only remains to know the value of its maximum capa-
city. As has already been stated, somewhat persistently
perhaps, this value must be made as high as possible in
order to reduce the tendency to appreciable capacity
uncertainty, but there is obviously a limit above which
it must not be raised. One reason for this is the impos-
sibility of constructing, economically, a variable air
condenser of very large capacity having a reasonable
degree of accuracy. This is, however, not the chief
reason for the limitation of maximum resonant circuit
capacity.
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Fig. 3.—Curves to illustrate the limitation of capacity in hetero-
dyne wavemeters.

Taking, first, the case of a heterodyne wavemeter of
reasonably good quality, the reason is to be found in the

difficulty of production of oscillation (without excessive *

coupling between anode and grid circuits), as the value
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Fig. 6.—~The limitation of capacity in an absorption wavemeter,

of C/L of the resonant circuit is increased beyond a
certain limit. This is, of course, due to the fact that the
effective negative resistance of the whole citcuit as
governed by the mutual inductance between the grid
and anode coils' must, for the condition of self-
oscillation, be greater than the effective positive resist-
ance of the Circuit. Upon equating these two resistances
and simplifying "the expression obtained we find that
the mutual inductance of the reaction coupling must

be greater than ﬁwhere C is the capacity of the tuned

circuit, R is the resistance of the circuit, and g is the
grid-anode mutual conductance of the valve. This latter
factor is constant for any particular valve, and the

! In the case of a simple- three-elactrode valve oscillator with
tuned grid circuit and anode reaction coil.
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mutual inductance necessary to maintain oscillation
merely depends upon the product of the capacity and
resistance of the oscillatory circuit. .

For a given wavelength, as the capacity is increased
the inductance has to be decreased in the same propor-
tion in order to keep the product LC constant. The
resistance. of the circuit® is not, however, decreased in
the same proportion as the inductance, but more nearly
as the root of the inductance, and so, for a given wave-
length, as the capacity is increased the product CR in-
creases, and an increase of mutual inductance is, in con-
sequence, required to produce oscillation, although the
self-inductance available for this coupling has becn
reduced. This state soon determines the limit to circuit
capacity, ds will be seen from the typical curves of
Fig. 5, which show, for a constant wavelength, the
simultaneous decrease of inductance and corresponding
increase of mutual inductance, which must necessarily
accompany an increase of capacity.

Thus it is seen that the maximum capacity of the
variable condenser of a heterodyne wavemeter should
be as great as possible provided that it does not demand
too high a value of mutual inductance to produce oscil-
lation—extremely high values of grid-anode coupling
are not desirable for a variety of reasons.

Similarly, the maximum capacity permissible in the
variable condenser of a substandard wavemeter of the
simple resonant circuit (absorption) type is limited be-
cause, for a given frequency, the resistance of a range

*Tf the variable condenser is of moderately good design‘, the
resistance of the oscillatory circuit may be assumed to reside
almost entirely in the inductance.

]
A modern commercial heterodyne wavemeter. Note the cylin-

drical interchangeable colls.
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coil, as a first approximation, varies as the root of its
inductance. The curves of Fig. 6 make this quite clear,
showing R decreasing at a slower rate than L as the
circuit capacity is increased. This results in an increase
of circuit decrement, since

R

2fL
and a curve indicating this increase is also included in
Fig. 6.
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Fig. 7.—Curve {rom which to find the maximum circuit capacity

permissible for a wavemeter of any ‘given order of wavelength.

In order that the resonance curve of the resonant
circuit shall be sharp enough to enable the detection of
exact resonance to be sharply defined, it is necessary
to keep the circuit decrement as low as possible. The
value of 8§ should not be greater than o.ox for really
accurate substandard wavemeters, and
this immediately fixes the maximum
capacity permissible.

Thus it is seen that the maximum
capacity of the resonant circuit of any
wavemeter is, in effect, limited by
considerations of efficiency. In all
classes of wavemeters, therefore, it is
well to limit the maximum capacity to
the same value—the extent of limita-
tion being governed somewhat by the
type of variable condenser available.

A good average value for medium
wavelengths is I,200 micro-micro-
farads, since this value is usually
available in ordinary variable air
condensers without the complication
of range extension by the addition of
fixed condensers. For wavelengths higher than, say,
4,000 metres, however, the maximum circuit capacity
should be increased beyond this value, until at the very
highest wavelengths a value of 3,000 micro-microfarads®

* This being obtained either by a large variable condenser of
the required value or by one of smaller value with which are
associated one or more range-extending fixed condensers. Tlus
latter method is especially to he advised if the wavemeter is
to cover, in addition, wavelengths of a much lower order.
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is not excessive. Below 300 metres a value somewhat
lower than 1,000 micro-microfarads should be employed,
so that at 25 metres the maximum permissible capacity
is usually of the order 350 micro-microfarads.

As a guide to the selection of a suitable value of maxi-
mum circuit capacity the curve of Fig. 7 has been
plotted.
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In conclusion it should be stated that care must be
taken to see that the accuracy of the wavemeter is not
impaired by inaccuracy. of scale reading. For instance,
interpolation readings become difficult if the scale
divisions are too small. In order to avoid this an article
is being prepared in which will be given the size and type
of condenser scale which should be used for any accuracy
of wavemeter.

CORRESPONDENCE.

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

BIG BEN BELLS.

Sir,—We note in your issue of the 8th inst., under the heading
of * Things We Want to Know,” reference to a crack in * Big
Ben,” the tenor bell in the Clock Tower of the House of
Commons.

We would like to point out that no change has taken place
in the condition. of this bell, and the surface flaw which has
been referred to as a crack is not a crack, as it only extends to
the depth of one-third of the thickness of the bell at this spot.
This small piece of metal was taken out of the bell when the
surface flaw was discovered many years ago and has remained
in its present condition from that day until the present time.

London, S.W.1. E. DENT AND CO., LTD.

THE MAC CALLUM SCHEME. .

Sir,—Major MacCallum’s suggested scheme for a chain of
low-power broadcasting stations radiating national programmes
on four common waves is a very welcome and refreshing one,
but I think the following objections can be raised against it -

(1) The transmitters, though designated low-powered, must
be capable of serving a considerable area each, and, in conse-
quence, a bad ‘ interference pattern,” with its accompanying
distortion, will be produced over a large region lying between
two neighbouring transmitters.

(2) It follows from (1) that the transmitter must be situated
where the population is densest; and this, coupled with the
fact that there are four programmes of comparable strength to
he received and separated, would seem to call for extreme
selectivity. And, as yet, the Robinson Radiostat is only a
promise, not a guaranteed cure for interference.

(3) The land lines, by which the transmitters are linked, are
notorious for their mutilation of the material sent along them.

() If other countries followed our lead—and they might do!
__the reception of foreign stations would be a thing of the
past, the deleterious effect of this being obvious to all familiar
with the B.B.C.’s motto.

And, anyway, the regional scheme is already under way and
has hegun to cast its shadow. A. J. BLAKE.

Hove.

Sir,—I heartily agree with Mr. K. McCormack that the
system of low-power transmitters radiating on one common
frequency is entirely unsatisfactory. Since the Edinburgh relay
station was put on this national common frequency its trans-
mission, at two miles from the transmitter, has been intoler-
ably heterodyned after dark by its fellow-transmitters. This
heterodyne is of very low pitch, and forms a most distressing
loud rumble, which goes on continuously, with a most un-
pleasant beat effect. At one mile from the station this is
hardly audible, but at two miles it is so bad as to make it
nmuch preferable to take Glasgow on its individual frequency,
although it is forty-five miles away. From this experience I
am convinced that the MacCallum scheme would be a certain
failure. I cannot, however, agree with the contention, held
by several of your correspondents, that a land line of necessity
causes audible distortion. When Glasgow radiates a Queen’s
Hall concert, +ia land line, the quality is, as a rule, ih every
respect as perfect as when a Scottish orchestra concert is being

broadcast, although in that case only a mile or so of line is
involved. Again, in the recent S.B. relay from Cologne and
Brussels the quality was exceedingly good. These observations
were made on a moving-coil speaker fed by a screen-grid,
reactionless receiver with paralleled L.S.5A.s.

No, sir, I contend that a first-rate programme over a good
land line is vastly to be preferred to a second-rate programme
of local origin. f

I consider that the projected regional scheme with its great
power gives the greatest hope of good quality. Great power
i8, in my opinion, essential to overcome interference. If foreign
transmissions are wiped out they are little loss. I have yet
to enjoy a foreign transmission—the inevitable accompaniment
of atmospherics, morse and oscillation makes them a veritable
cats’ concert !

In my experience the usual fault in land-line transmissions
is an attenuation of the bass, not of the higher frequencies.
This is presumably due to over-correction, by the B.B.C.,
of the high note loss which one would expect to result from
a long land line. W. CRICHTON FOTHERGILL.

Edinburgh.

PICTURE RECEPTION,

Sir,—Concerning Mr. H. W. Howlett’s plaint : Wireless pic-
tures were doomed from the very commencement. This fact
was obvious to anyone with judgment concerning broadcast
material, If the B.B.C. had had their own way, they would
certainly never have been broadcast.

Wireless pictures are devoid of any entertainment or educa-
tional value, which is the essence of broadcasting. They are
merely a scientific novelty with a very limited application to
certain useful purposes unconnected with ordinary broad-
casting.

So that your readers may not again be misguided in similar
matters, I venture the following comments : Television at the
present time is in the same category as wireless pictures. It
is a waste of good ether to broadcast them and a waste of
good money for the ordinary listener to buy any sort of tele-
vision receiver.

These conditions are likely to prevail for at least another
ten years, if not much longer.

When a perfect system of television is evolved the position
will be somewhat as follows: It will be operated on a wave-
length much below 5 metres; the expense connected with it
will be considerable and its entertainment valuc in the home
much lower than the present aural material broadcast; there-
fore it will be mainly utilised in the cinemas.

At present it is not remotely in sight.

The hope of obtaining true television with such crude instru-
ments as scanning dises is ludicrous,

It will be early enough to talk of television, when a single
complete picture can be transmitted instantaneously.

Norbury, S.W.16. B. S. T. WALLACE.

IN SEARCH OF QUALITY.

Sir,—The horn loud speaker struggles to maintain its exist-
ence! But it is doomed. No amount of development can
eliminate its fundamental defects. Those who are striving .to
perfect the moving-coil" system can at least fecl that they are
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striving in the right direction. The 1dea of connecting a horn
to a diaphragm is radically unsound. After thirty years’ study
of horns of all shapes and lengths I have sorrowfully come to
the conclusion that they were never intended by Nature for
more than one mote at a time. Even then, the horn is not
capable of transmitting to the outside air an exact replica of
the sound-wave prodaced at the diaphragm. Take the most
perfectly designed and constructed exponeutial horn in the
world and sing a note through it. The note produced at the
narrow end is not the same in quality as that received at the
wide end. When more than one note 1s sounded simultaneously
the aberration is increased. Instead of spreading out in all
directions in a comparatively wide space, the sound-waves are
confined to an air column of definite shape and are profoundly
influenced by it before debouching on to the open air. No amount
of ingenuity on the designer’s part can alter this characteristic
condition. It does not matter whether the horn is one foot or
a hundred feet long, it is bound to distort any complex wave-
forms passing through it. As a collector of sounds the reversed
horn is an excellent device. As a radiator it is radically defi-
cient. But even if the hoin could function as a perfect sound-
radiator (it is an admirable resonator, as organ builders will
testify), it makes futile all attempts at faithful reproduction.
The rteason for this is the comparatively' small diaphragm
necessitated by the system. It is impossible, apparently, to
arrange the shape, mass, stiffness and movement of this dia-
phragm so that the lower, middle and upper registers of the
musical scale can be uniformly reproduced. Further, a very
distressing feature of the horn is its tendency to retain the
sound after production has ceased. In long horns this is a
heart-breaking phenomenon. The result is that transients are
good in attack and slow in release. In the reproduction of rapid
p;)aino passages or of staccato chords this defect is very notice-
able.

The moving-coil system operating a comparatively large dia-
phragm with a free, non-resonant -suspension has brought the
goal of faithful reproduction within measurable distance of
attainment. The possession of a ‘‘ moving-coil speaker’ does
not ipso facto entitle its owner to claim our congratulations.
There ave many specimens which are full of horrid resonances
even apart from any bad effect the associated baffle may have
upon them. Mr. Bertram Munn is doing us good service in
condemning such monstrosities But the moving-coil speaker
as a system is the only contribution so far handed in that can
satisfy the highest musical critics.

Hampstead, N.W.6. NOEL BONAVIA-HUNT.
BRITISH BROADCAST TRANSMISSION.

Sir,—Ever since the war T have beeu interesied in the wire-
less industry, and for a number of years it hus been my sole
business.

My house is on the=outskirts of Edinburgh away from elec-
trical disturbances and my aerial is in no way blanketed by
buildings or trees.

British broadcasting in Scotland has for a very loug time been
an absolute farce and a disgrace to the British Broadcasting
Corporation, and we are compelled to use wireless sets capable
of giving long-distance reception from Germany, Norway, Italy,
France, etc., to derive any real pléasure from our receivers.
Complaints without number have beenh made to the B.B.C. about
their roiten service in Scotland, but they are usually put aside
by foolish answers or unfulfilled promises.

In the early days before many stations were erected we could
get 2L0 direct without fading—also Bournemouth, Cardiff,
Birmingham and Manchester. The power of Bournemouth and
Cardiff has now been cut down, so we cannot expect to get them,
but, on the other hand, Manchester is as strong as ever, and
5GB has taken the place of Birmingham. Manchester we seldom
hear, and 5GB with all its extra power fades so badly that it
is not worth listening to. The two transmissions from Brook-
mans Park now replace the old 21.0. The trarsmission from
both aerials is received here for a few minutes at full loud
speaker strength and then it fades completely out to return at
regular intervals to full strength. When one writes for an
explanation as to the reason for this fading on British stations
in contrast to foreign stations the same old ‘““tosh’’ of the
Heaviside layer is served out. How is it, might I ask, that
the Heaviside layer only affects British Broadcasting?

With a straight three-valve set, using ordinary valves, we can
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get any night we wish the new Oslo station perfectly without
the slightest fade or *‘ mush ”’ at greater strength than we get
Glasgow 40 miles away. We also get Hamburg, Toulouse, Milan,
Vienna, and many other Continental stations of less power than
the British ones without fade or ‘“mush.” The high-powered
Continental stations also come in without fade and no back-
ground of ‘‘ mush.”

Can anyone explain the reason for this peculiarity between
British broadcasting and Continental broadcasting?

A lot of nonsense is written abont the foreign transmission
being messed up with Morse, etc. The only time we hear Morse
on transmissions from abroad is on Sunday during the Hilversum
concert or when using excessive reaction.

1 feel confident there is some other reason for fading than the
Heaviside layer. Part of it is, without doubt, due to the various
waves acting like concentric rings formed in still water when
stones are thrown in. What is the true reason? Can no one
in ‘this country explain it? “ EDINBURGH.”

Sir,—I have followed with great interest the recent corre-
spondence regarding the quality of the B.B.C. transmissions,
as a result of which I have arrived at certain definite conclu-
sions.

All the writers state that although some transmissions are
well reprodnced by their receiving apparatus, other transmis-
sions of similar type appear to be of a decidedly inferior quality.
Likewise, all are agreed that any appreciable length of land-
line generally leads to a serious loss of quality. On further
analysis of the correspondence, however, it is seen that while
the majority of writers favour performances broadcast from
concert halls, as giving more realistic reproduction from their
receivers, there are others who assert that the only good tran-
missions are those emanating from a well-draped studio. Finally,
there are writers who complain of the bad quality of certain
items in a studio performance which is otherwise beyond re-
proach, although other equally critical listeners have failed to
detect anything amiss.

It seems evident, therefore, that there are certain subtle differ-
ences in transmissions which affect different types of receiver
in different ways. My lack of knowledge of transmitting tech-
nique p<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>