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with Powder 9

el
Made with that precision for which Ormond products are famous—the
Ormond Small Log Law Condenser enables an exactness which is invaluable

Prlces by in sccuring the more distant stations.
With Friction Control (as illus- In addition casier, clearer and finer readings than before are made possible
trated). with the Pointer Dial—-a new departure in radio.
Cat. No. R'370, Cap. .00025, 9/- This Small Log Law Condenser is cxactly similar in design to our standard
Cat. No. R'371, Cap. .00035, 9/3 model small Log Law Condenser, but is constructed mainly of aluminium.
Cat. No. R'372, Cap. .0005, 9/6 The Pointer Dial is a metal disc with a gold finish marked plainly in
. ot a 0-180 degree scale.

cat_“;(f'h;‘;;»ygflcé:: 03(1)1;12';1’ 6/6 Dial readings are shown by the pointer, the spindle of condenser being
Cat. No. R/374, Cap. .00035, 6/9 controlled by the smaller knob. The upper knob is the slow-motion
Cat. No. R/375. Cap. .0005, 7/ adjustment on friction control condensers.

Owing to the fact that the pointer dial can only be used with condensers
with a modified spindle. it is not supplied separately.

THE ORMOND ENGINEERING CO., LTD.

Ormond House, Rosebery Avenue, London, E.C.1.
Telephone: Clerkenwell 5334-5-6. Telegrams: * Ormondengi, Smitk.”

British through and t hrough -and ORMOND too/

Mention of °* The Wireless World.”” when writing to advertisers, will ensure prompt attention.




ADVERTISEMENIS. I

"~ A BAD Filament
. WITHOUT
' “TENACIOUS COATING*

Reproduction from an untouched
microphotograph showing part of
the filament of a badly coated
valve before use, showing a serious
- gap in the coating. A gap such as
~ this starts the valve off in its life
- with a poor performance. The
valve then prematurely falls.

Its costly to test valves

after youve bought

YOU
MAY BE
GETTING
—— THIS

YOU GET
THIS IN
OSRAM=—
VALVES

“TENACIOUS COATING”

A GOOD Filament
WITH
“TENACIOUS COATING"”
This reproduction shows the
coating typical of all OSRAM
VALVES. Notice the absolute
evenness of the coating. There
are no gaps, the coating clings, so
that the full benefit of the coating
is maintained. The secret is the
startling discovery of the scientific
process of “TENACIOUS

"COATING.”

MADE IN ENGLAND.

SOLD BY ALL WIRELESS DEALERS,

WRITE for bookler “OSRAM
WIRELESS GUIDE” (1929 edition)
giving ful] particulars of the full range of

" OSRAM VALVES with the “TENA-

CIOUS COATING.” Also  helpful
wireless information of importance to every
listener. Sent post free.

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

Al Advcertisements for

The Wireless World '* are only accepted from firms we belisvs to be thoroughly reliabile.
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- WHATISIT? |[|]]])

that TURNS HUGE LOSSES INTO GAINS.
tlhat INCREASES OVERALL AMPLIFICATION.
that PuUTS IN TRUE BASS ‘'WITHOUT BOOM.

that CAUSES AN APPRECIABLE STRENGTH-
ENING OF THE HIGHER NOTES.

that IMPROVES REPRODUCTION BEYOND
BELIEF OVER THE WHOLE ' MUSICAL
) - SCALE. : -

that RESULTS IN A BRILLIANCE OF REPRO-
' DUCTION NEVER BEFORE OBTAINED.

THE NOVOTONE

COMPENSATOR

This marvellous invention of Dr. N. McLachlan makes good

clectrically (without the use of extra valves or apparatus) all the

huge losses which are inherent in records, pick-ups and

BOOKLET amplifier, and thereby makes possible for the first time
“W.W.” realistic reproduction of records.

Mo gﬁgﬁ&’;’. EVERY USER OF AN ELECTRICAL PICK-UP SHOULD ASK
E NOVOTONE 5 : HIS DEALER TO DEMONSTRATE THE NOVOTONE.

McLachlan Tone C.ampensutor GAMBRELL RADIO LTD.,
ety [tk 6, BUCKINGHAM STREET, STRAND, LONDON, W.C.2.

DECEMBER 4TH, 1029.

You will find a wonderful difference in the
way you can pull in stations which are
separated by only a metre or two, when
you employ ‘¢ Polar *’ Fast and Slow Motion
Condensers.

Polar Condensers make just that difference
in selectivity that adds a few more stations
to your list of those ‘ worth hearing >’; and
they also improve the quality of reception by
giving you ‘¢ dead on '’ tuning.

THE POLAR ¢ IDEAL.”

This is one of the most popular types of condensers
because it can be used most effectively with prac-
tically any modern circuit.

‘0005 - 12/6 00035 - 12/3 0003 - 12/=

The Polar ** Ideal’’ DRUM CONTROL CONDENSER is supplied
\ 7 in capacities as above, and costs only 2/6 extra. Ask your dealer to
- < show you one.

VE & ROGERS, LTD., 188-189, STRAND, LONDON, W.C.2

Write for the
Polar -
Catalogue (W),

Menlion of *“ The Wireless World,”” when wriling to advertisers, will ensure prompl altention. A2
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——ay——1 Getin the

Modern Movement
— Make it

"All-Electric’

Type 3009.

Supplies four op-
tional anode voltages
andone fixed and two
adjustable grid bias
voltages, Maximum
output approximate-
ly 22 mA at 150 volts.
Incorporates a
Philips Rectifying
Valve.

p———

07 \\/
|
./fw./
Put your radio receiver on the same basis as modern types—make
it All-Electric. Philips Battery Eliminator will supply High
Tension current direct from the electric mains -and Philips Trickle
Charger will keep your accumulators always charged. Then you are
not bothered with replacement and recharging bills and your set will
be far more efficient in operation. Make your receiver All-Electric

. from now on. Install a Philips Battery Eliminator and a
CUT OUT Philips Trlc:?lie Charger.l - o
2 Phil Battery Eliminator Type for A.C. Main
BATTERY only 2515 o, o); on Hiré Purchase Terms for 10/~ down,

Also type 3005 for D.C. Mains at £3 17 6, or for 10/~ deposit.

BILLS
AND
BREAKDOWNS

‘THE FAMOUS PHILIPS ARGENTA LAMPS.

MADE BY THE MANUFACTURERS OF

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

A3 Advertisements for *“ The Wireless World "’ are only accepted [rom firms we believe to be thoroughly reliabis.



___4 ADVERTISEMENTS.

THE WIRELESS WORLD® DECEMBER 4TH, 1929

FERRANTI

MULTI-RANGE TEST SET

" A quality instrument for

every direct current mea-
surement up to 25 amps.
250 volts, with an almost
unlimited range above this
by the use of external shunts
and resistances. The Test
Set comprises two Ferranti
Radio Meters—an ammeter
and a voltmeter—mounted
side by side in a moulded
bakelite case with terminals
so arranged thatcurrentand
voltage readings may be
taken simultaneously.

-~ al " o )
i \. oy Lar > - :
P e = J AR

By means of rotary switches
mounted on the instruments
a wide range of readings
is obtainable, namely :—

VOLTS. AMPERES.
0-0.1 0- 10 0-0.01 0-1
0-0.5 0- 50 0-0.05 0-5
0-1 0-100 0-0.1 0-10
. 0-5 0-250 0-0.5 0-25

e Weight

53" x 41" x 13", only t1b. 14 ozs.
» PRICE. For Set only . £7:15:0
i Complete with case, to-
gether with plugs and leads

to facilitate measurements

in Radio Receivers .. .. £9: 550
Extra for Resistance Box to

increase range to 500 volts £1:10:0

! Resistance 1,000 ohms per veolt
! precisely.

FERRANTI L7pD.

—— ——

HOLLINWOOD LANCASHIRE

Wireless
mecit WoOTld

DIARY sor 1930

Full of Useful Information!

PRICES-

¢ The Wireless World *’ Diary, now in its sixth
year of publication, contains facts and figures
to which wireless amateurs constantly refer,
together with ample space for memoranda and
notes concerning individual sets and other -
radio matters.
PRINCIPAL CONTENTS:

|
|

i
R
g
3
=

3
=

:

2
2
2
£
B

Qg_@ Letts 2l
TheWirelessWorld

N A Suggestion
N forChristmas? X

Summary of Regulations
Relating to Amateur Trans-
mitter and Receiving
Licences. Conversion Tables,
English measures to metric
and vice versa. Decimal and
metrical equivalents of frac-
tions of an inch. Broad-
casting Stations of Europe
with their Call-Signs and

and Commercial Stations of
the World. Nationality Pre-
fixes used by Amateurs.
Morse Code. Symbols used
in Wircless Diagrams, Typi-
cal Wireless Receiver and
Eliminators :—  Fourteen
Different Circuits with Dia.
grams. Valve Data, giving

Cloth Board, 1/-
net. By post 1/1.
In Leather Case,
with pockets,
pencil and season
;lbﬂ‘ et wl;ndow,

net. post
2/ 27, Y

3 drincipal  the characteristic features
& e World *' A Wavelengths, Principa _
.: m::;,e ,oyi:;;e; s mak‘:; S .: Short-Wave Broadcasting  of standard valves.
L] admirable little gift to a ‘\, From All Booksellers and Stationers
] wireless friend, and will % Published jointly by
N ot 't ey X “THE WIRELESS WORLD,” LONDON, E.C.4
N year. N and CHARLES LETTS & CO. ,

N
IlIIIIIIIlIIlIVIIZZ‘IAZZZ' AN AN NN ANNNN SN NN VAN VNV VAN VNNV VN VNV N NN N

Mention of ** The Wireless World,"

when writing to advertisers, will ensure prompt altention.. A4
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S  S————

ACCUMULATORS uk I.éﬁ'r'ﬁ‘é' Eee.

SIS \\)\ SN S S T \\\
:' 3 S \\\\l\\\\ S \\‘ S & N 5 S &;\‘&\&\\\\\
Type "Y' 2/30. > Type " G.Z"
Glass Storage i £ 2/40 Glass
Cell 2 volts. o . : Case.

B
H

Type(;C;'. - . n g
leec elluloid o e §  for Portables

ase.

Unspillable 1ype

ASK your dealer to show you an EVER READY
Accumulator and note its clean and substantial
construction. EVER READY were the first batteries
made for wireless and are still unapproached for
consistent quality and guaranteed service. '

Let your next accumulator be an EVER READY and
ensure satisfaction. g

Obtainable Everywhere. Werite for illustrated list to the manufacturers :
The Ever Ready Co. (G.B.) Ltd., Hercules Place, London, N.7.

SRR RGNS SR e e

S

a5  Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reiiabie.
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STAN pARDS PHILIPS
RECTIFYINC

VALVES

For:

—Reliable H.T. Supply
~—Dependability
—Long Life

—High Efficiency

—CQutput easily varied
and smoothed

(A HIT I 1111

il YARD STICK”
\ } and T.C.C.

ALL yards—if they are true yards—are exacdy

The rectifier that has stood
the greatest of all tests—
TIME.

Representative Types
the same length as the * Yard Stick™—a

Full wave. Filament voltage

standard %f lerggtlll cgnflrmed by Shtatute A TypE SOb ;050"" gr’l:'dse v%ta;;e 2 x

true three yards of cloth is cxactly three timrs » s Ay L

¢« | the lengthof the standard yard—the * Yard Stick.” - - - rectified current 75 ';0?_,
" | Accuracy in anything demands a standard, and

among condensers that standard is T.C.C. W en- Full wave. Filament voltage

. | ever you see a condenser marked “T.C.C." you TYPE 2506 2vo;ts. {;ldlre(_:ztly h;’%ed.

are assured that it is true to. type—that it is a : (g Cailte o 53 L

R.M.S. Rectified current

standard by which all others are judged, whether 40 mA. Price 22[6
for accuracy, deperdability or service. The con-

sidered opinton of all who know what a %md Half wave. Filament vol-

condenser should bp‘ have rccognised in T.C.C. TYPE 5 05 %gae § v’:;lng. Anr;odeivoltage

| JYELS. aximum

|.the standard.  Use T.C.C. wherever a condenser Fotificd surrent 60 i

is'specified, and know that you are safe. Price 15/~

" The illustration above shows an Electrolytic Type Con-

densér; These are made in three capacities, viz. :—Single :

R Typz 2,000 mfds- 12 volts D.C, price 158. od. Double T E
Type 4,000 muds 12 volts D.C., price 27s. 6d., and N
the pew Single Type 500 mfds 4o volts D.C. price 2cs. od.

Half wave. Filament volt-
age 4 volts. Anode voltage
220 R.M.S. Maximum
rectified current 40 mA.

Price 15/~

Obtainable at all
Radio dealers.

Advt. Telegraph Condenser Co. Ltd, Wales Farm Road, N. Acten, Lond v, W.3. ([N (f‘ i )

_ : - 2584 Advert. of PHILIPS RADIO, PHILIPS 3 HOUSE, 145, CHARING
[ - ¢ CROSS ROAD, W.C.
Mention of " The Wireless World,” when writing to advertisers, will emsure prompt attention. N6
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LIKENESS

Whether it’s vocal or instrumental music, whether
it’s the ‘“ News Bulletin ’ or a Broadcast * talk,”’
the McMichael Super Range Portable Four
Receiver can be relied upon to reproduce with
perfect fidelity every tonal variation. So clear
is the reproduction, so fine the tuning and so
accurate the construction of the McMichael Super
Range Portable Four that it has become world
famous for efficiency. So simple to tune in—so
easy to cut out unwanted stations, and so
convenient to carry from place to place without
effort. High in quality—low in price, this
luxury Portable is extremely economical in
battery consumption.

The McMICHAEL
SUPER RANGE PORTABLE
—FOUR

Owing to the high degree of selectivity in this,
and our other Screened Grid Portable Receivers,
we are able to guarantee complete selectivity
between all main B.B.C. stations under the new
scheme of wavelengths.

Ask your dealer for a demonstration of this wonderful
receiver or call at our London Showrooms, 179, Strand,
W.C.2, for a demonstration without obligation.

h GAS H (Incl:idlr:l‘genall
PR'GE 2 2 G N s " anﬁqﬂosaltiets)

or if desired it can be purchased by means of our
special ‘* Deferred Payments on Hire Purchase Terms
system, £5 down and 10 monthly payments of £2.1.0.

N

e

{
1

fi‘\'

-
=

ey

et A

—— e
A

E

Nl

B —————

THE McMICHAEL
SUPER RANGE FOUR (TABLE MODEL)

Contains the same circuit as the McMichael Super
Range Portable Four, but is made as a table model in
handsome Walnut. Itis mounted on a turntable, and 2
has a most eflicient frame aerial fitted inside the 2z
Cabinet. The use of additional aerial and earth can be
used to add to the normal and very remarkable range. -

cash Price 26 Gns.
Including all Equipment and Royalties.

0 0 D RN R N R e L

L.MMICHAEL*™

Manufacturers of Wireless and Scientific Apparatus
WEXHAM ROAD:SLOUGH.BUCKS:

Telephone : Slough 441—442, Telegrams : Radiether, Slough.
LLomYon Showrooms : 179, Strand, W.C.2.  (Telephone : Holborn 2466)
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(BA Y The latest &best i

3 T
-

e H-T- Accumulatg

This entirely new range of C.A.V. H.T. Accumulators has many
unique features to commend them to all radio users. They are supplied
in separate 10-volt blocks and assembled 30-volt units, the latter com- /

o

-

prising three 10-volt blocks air spaced from each other and assembled
\ in a carrying tray. All-moulded acid proof material so popularly used
A for car batteries, is employed for the cell containers and trays, the
polished surface giving an attractive appearance,

10 5000
'VOLTS MILLIAMPS

Alo supplied in 2500 & 10,000 Milliamp Hrs.

iSpecify the C.A. V. Jelly Acidi
1 Battery—The Perfect L.T., for all}

................................... -d
WRITE FOR CATALOGUE TS.

S L Sl

| CAVandervell & Go;1'°;

ACTON. LONCON. W 3§

o
L3

-

Special Audio-Frequency Chokes and Trans-
formers, and Smoothing Chokes for all purposes.

WILLIAM BAYLISS LTD., Sheepcote Street, BIRMINGHAM.

Telephone : Mid. 1409. Telegrams ** Drawbench B’ham.”

l ‘ Meutf'qn of “* The Wtreless‘World,“ whfﬂ 'w{it_ing to pd.veztism, wilf eusu{e ?"?m?‘-“‘ff?”f'j?”g».& ,.h Wiy A8

Wt e o <
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GENTLEMEN OF
2 THE JURY

OF TH E MEDLE

| LS MORE THAN
/. SUSTIFIED

and, Gentlemen, I would urge you and your
friends to always use Teisen Transformers
in preference to others if you desire to
optain the utinost performance and the acte
of perfection. In my opinion I consider
their claim justified—so writes an enthusi-
astic user of Telsen Transformers. Fit
Telsen Transformers now and avoid those
costly errors of judgment.

A GOOD JUDGE ALWAYS
FITS TELSEN TRANSFORMERS

o —

. —
RADIOGRAND

12/6

Rdtios 5-10r 3-1

1
| L
R AN TOL TR A

MILLER STREET, BIRMINGHAM.

TELSEN ELECTRIC CO., LTD,,

] Advertisements for ' The Wireless World *’ are only accepled from firms we believe to be thoroughly reliable

|

| ‘ o
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is ‘‘the best of the British units
Try one—or better still, buy the Watmel
Cone Speaker Kit (including cabinet) at 55/-,
and make up your own Speaker, using this
Unit |
Full particulars and instuctions on application.

q This bears out our claim that the Watmel

WATMEL WIRELESS CO. LTD.,

Imperial Works, High St., Edgware, Mx.
Telephon:: Edeware 0323,

Mention of ** The Wireless World,”” when writing to advertisers, will ensure ‘prompt attention. AlO

| DUBILIER FOR
STAUNCH

DUMETOHMS : ‘2 ¥ RESISTOR!
‘25, 5, I, I'Sy 2, 3, 4, ® ¥ og 2 Any standard valu
s and 10 Megohms, . Each 1
Other Higher Values Holder (Horizont
specially to order. ﬁb _ e b or Vertical).

Each 2/6 = . .

Vertical Holder
Each 1/-

"Horizontal Holder
Each 1/- /f

UE DML
LR !. -

e

., 10,000 t0 100,000 ohms B/

150,000 and 200,000 chms 8/~

250,000 ohms 9/9

300,000 ohms 11/6

Holder for Horizontal type 1/6
If unobtainable from Free for the asking-
your dealer write divect GOBILIEy “4A Bit about a Ba
to us giving his name Vi tery.” There's a cop
and address. for you at your dealer

DUBILIE

RESISTANCES -

Dubilicr Condenser Co. (1925) Lid., Ducon Works, Victoria Roaq
N. Acton, London, W.3.

BC 25¢/R



DECEMBER 4TH, 1929.

THE WIRELESS WORLD

ADVERTISEMENTS. 1Y

The Famous

ULLPHONE

DE LUXE
LOUD-
SPEAKER

Reduced
from 55/-

/

-
1000 only

as an advertisement.

to 2

Ask your Loca! Dealer or
send direct.

CUT OUT
THE NEW
STATION

with the
BULLPHONE
DUAL RANGE
COIL

-Adjustable

Tone

CONE UNIT

15'-

Adjustable
Cone Chassis,
suitable for

any Cone

Unit,

per 3 / = pair

Obtainable from your Local Deaier or direct from:

BULLPHONE, LTD.

38, HOLYWELL LANE, LONDON, E.C.2

—

3 Bavec

.
T

-~ -

~

3=
.
y

\

-n

pre r~\/'

Tai

m:

—

o

Just a typical example
of Graham - Farish
value. A brass-vaned
log-mid-line variable
condenser usir g Bake-
lite as a dielectric.
Robust in construc-
tion, and ideal for
portable sets. Can be
mounted for either
drum or ordinary dial
control, with one hole
fixing with special .
claw panel gTip.
‘0005, 4/6; °003,
4/8; -00015, 4/38.

The ‘¢ MULTIWAVE '’
HF. CHOKT designed
for modern valves. By
employing solenoid wind-
ing followed by sectional
windings, high impedance
is obtained with low D.C.
rosistance. Also very
cffective for use in MH.IF.
stopper or filter circuits.
With Base 5/- each.

%{‘1
\ W
\;.; - “

»

) —;'):}-‘*‘ . B

The famous
*“OHMITE "—a

new-process
Moulded Resistance
with a value that re-
mainsconstant. Infinite-
1y better than wire-wound.
Hermotically sealed in Bake-
lite. Noiseless and efficient.
Negligible self capacity, sothat
the high notes are retained. Also
fitted with terminal ends. Al

values 1,000 to 500,000 Ohms.
2/8 each. Holders for above 6d.

ALl Advertisements for ** The Wireless World '’ ave only accepted from firms we believe to be thoroughly reliable
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 LISENIN

POSITIVE GRIP TERMINALS
(Patented)
Scientifically constructed, both electrica]]y_and mechanically,

POSITIVE
GRIP

they hold the wire, but grip the flex covering  All stresses CHUBBY
and strains are removed from the conductors, and once a gaigltxﬁ wﬁ.‘:!l‘a‘: WANDER
connection is made it stays put, and without any unsightly Plug. The old friend, PLUG.
frayed ends of leads, the hane of all fans, used by tens Ideal for port-

thousands satisfied able sets and

o ters, n where space is £
D $28 e end bl fmied. “Vidtows PRI <

Price . . 2d. each. POSITIVE <olours. SPADE

Write for FREE copy of our latest descriptive
leaflet ¢ W.W.” Post free, of course.

. ’ END.  Acid
POSITIVE GRIP Banana SR PIN  Price 2. cech.  "ND. * Acid
] Type PLUG & SOCKET. e tacts st il

A great advance on all other times,
types o plug. A silky, dead 2d. each. Price 3d. ea,
smooth contact is NOW ob. 5

tainable,  Price 4d. complote.

LISENIN POSITIVE GRIP ALL MAIN3
PLUG AND SOCKET (Registered Design).
The Lisenin Mains Plug and Socket is totally
insulated and is_equa ly as valuable on sets working
off batteries as those from the electric supply. The
leads may be dropped with impunity and there is
no chance of a short circuit. rmtantly assembled
withthe aid of a screwdriver, NOTE THE PRICE,

6d. each, complete as illustrated,

WRITE to-day for our new descriptivs
folder, mentioning this paper.

POSITIVE GRIP
SAFETY PLUG
AND SOCKET
(Registered Design),

We have moved to larger premises. Note new address :—
THE LISENIN WIRELESS Cco.,
5, Central Buildings, HIGH ST., SLOUGH, Buc's.

Phone : Slough 652.  T. Address: POSGRIP SLOUGH,  Look for the Lisenin Show Case 02
vour Radio Nex'ar’s Countar,

HOW TO BUILD AND OPERATE

Wireless
=iz World

MOVING COIL
LOUDSPEAKER

(as described in * The Wireless World ’*)

Complete
Constructional Details
and Dimensional
Drawings

By F. H. HAYNES
Aswsiant Editor: ' THE WIRELESS WORLD.”

Second Edition, Revised.

1TH the moving coil type of loudspeaker
Wthe most faithful reproduction can be
obtained. This booklet gives complete in-
structions for building an instrument, at a
moderate cost, whose output is suited to
home conditions. The design has been
developed to form a standard for amateur
workers, as, when once adopted, the dimen-
sions cannot easily be modified,

Price 1/8 post free.
Prom the offices of ¢ THE WIRELESS WORLD.*
Dorset

House Tudor Street, London, E.C.4,
' W.W.70

NOTONE

e
BEST LOUD SPEAKER

}
| [ FROM 5 GNS, ‘

which impart crispness and brilliance togethsr
with real purity anil increased volume.
DEMONSTRATIONS DAILY.
THEDONOTONE (Re#d.) LOUDSPEAKER,
Dept. C 40, Furnival Street, Holborn, London, E.C4.
Ji *Phone : HOLBORN 0523,

! | The wondertul Loud 8pealcer with the tuned gongs ‘
1

e S V VYV VVVVVV VYV VVVVVVVVIVVYVVVVYVYVVOO OO
VY V V V VYV VYV VYV VY VYV VYV VYV VYV VYV VY VYV VYV VYV VY
AAAAAAAAAAAAAAAAAAALAAANAAMAALALDALALLALALALAANALAAAA
Vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

Advertisements for * The Wireless World ' are only accepted from firms we believs to be‘thoroughly reliabis.
|
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ABSENT MINDED DOCTOR TO PATIENT :—

“Say-er—--- 5

1110

Fss, 2 "3:74

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

and satisfactory service because they
DO IT JUSTICE incorporate a new vitalising element
AND FIT THE BEST which is unique to Grosvenor. )
s6v.trom 7/6 2&%&3&&3&{66w 20/~

POSSIBLE BATTERY . 116 5 - - - |+ 32/6

BRITISH
MANUFACTURE

GROSVENOR BATTERY CO., +TD., 2-3, White St., MOORGATE, ONDON, E.C.2. Phone. Met. 6865
a13  Advertisements for ** The Wireless World ' are only accepted from firms we believe to be thoroughly reliable.
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LOTUS LOGARITHMIC
CONDENSERS
pass the test

The new British General Midget
Transf ted teanle

interest. In accordance with
modern practice of economising
in weight and space this trans-
former has been produced in &
remarkably smali size. The
core is of the latest Nickel
Alloy (specialy treated) and ths
performance is as good as many
transformers at three times the
price,

From all dealers of repute or
direct from the manufacturers.

: Technical writers, the press and the .
leading manufacturers of circuits are The British General Manufacturing Co., Ltd.
constantly = recommending  Lotus Brockley Works, London S.E.4.

Logarithmic Condensers.  Why not use

these proved condensers in your set? | |. - —on S =

The ball bearings and the chemically-

cleaned special brass vanes and end

plates ensure a smooth, firm movgmeﬁt

and perfect conductivity, and the . g

amplepspacing prevents any chance of An entlrely new M-L prOduc‘:lon

short circuiting ‘of the vanes. for the ALL ELECTRIC RE-

Every Lotus Component, from a

variable condenser to a simple switch, is CEIVER, the D.C. to A.C.

the product of experience and experi-

ment—a masterp:ece of mechanical Converter.

perfection. Make a point of building [ | 40 WATT Model 85 WATT Model

your next set with Lotus Components. | £13-0-0 £19-0-0
.0005 Condenser 5,"9 4, = Power Supply Units our Speciality.

.00035 Condenser  5/7
.0003 Condenser 5/6
.00025 Condenser’ 5/3
.00015 Condenser  5/=

FROM ALL RADIO DEALERS.

(OIS

‘ VARIABLE CONDENSERS

| Made in one of the most modeyn
| radio factories tn Great Britain.

} You can get these Condensers IF YOU ARE ON D.C. MAINS employ the
| fitted to the Lotus Dual and Single above machine for running your ALL

o N ELECTRIC RECEIVER. The only safe
Drum Dials—Asit your Dealer. way to operate recelvers from D.C. Mains,

Suitable for well-known makes of Recelvers

- . ; M-L MAGNETO SYND. Ltd.
Garnett, Whiteley & Co., Ltd., Liverpool Radio Dept., COVENTRY.

“ Telephone : 5001.

{ Montion of * The Wircless World,”” when writing to advertisers, will ensure. prompt attention. AT4
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We Don’t wish
to worry you
Buts

Do you appreciate

that within the next two weeks you will
make a decision as to what music you
will have for Christmas? Whether it
is for your Club or your Home, you will
require some instrument to entertain
your friends, and why not make it q
Radiogramophone and be up to date ?

PENTODE

5 PIN VALVEHOLDERS
VALVEHOLDERS
For 5-pin valves A Standard ‘ The R.G.D.
with “centre leg, Clearertone Valve Radiogramophone.

holder with Pen-
tode attachment,
price 2/3.

anti - microphonic
one-piece springs,
perfect contact,
price 1/9.

An entirely new six-valve instrument
giving the highest possible quality for

i ROTARY BATTERY both radio and record, with ample
m,.. Al inonltort v on H{[[] 1< volume, incorporating the latest design
and off”’ indicat- VIBROLDER of moving coil speaker, operates entirely

CLEARERTONE ing dial .and

YAV EHOLDERS from electric mains, A.C. any voltage,

Last season’s

The original Sr?éen tl%f knob, most successful or D.C. 200 volts or over.
Benjamin ~ Anti- » L accessory.  Self- : °
_ microphonic Wrie for illustraled  aligning positive £75 in Oak. £80 Mahogany.
| valve holders fi‘;“f‘c’”g‘, f;;"fof}” 5‘;‘: contact, price O .
price 2/-. componens. 1/6. Place your order now to ensure delivery,

| to avoid disappointment.
| B Uu N ’ Literature on application to
The Radiogramophone Development
RADIO pRODUCT’ St. Peter’s Place, Co.

THE BENJAMIN ELECTRIC Ltd. Esimet Were Yiroad Street,
BIRMINGHAM.

S & 1
&15 Advertisements for ** The Wireless World ** are only accspied from firms we believg to be thoroughly reliabls.
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METAL RECTIFIER

STYLE A3
| FOR LOW TENSION

D.C. Output, 9 volts, 1 amp.

23/6

MADE IN ENGLAND BY
The Westinghouse Brake &
Saxby Signal Co. Ltd.,
82 York Road, King’s Cross, London, N.1.

H

Full details for using this unit are
given in our 32-page book, * The
All-Metal Way, 1930,” with circuits
and instructions for building all
types of A.C. mains units, high and
low tension,

THE STRONG POINT
©  INANY MAINS UNIT /

The impregnable insulation of the
paper dielectric in a Hydra Condenser
is the “strong point '’ in any elimin-~
ator. When you put Hydra into the
circuit, you cut out orice and for all the
risk of condenser-trouble—you safe-
guard your set and all who handle it.

The best_eliminato-s you can buy
contain Hydra Condensers—uwrite N
for list of makers’ names. B

‘lret .6t

LOUIS HOLZMAN,' 37, Newman Street, London, W.1,

B

Send 2d. stamp for a copy.

ELECTRAD

-

Resistances
Truvolt wire-wound potentiometers sim-
plify the construction of H.T. Eliminators
and do away with all guesswork. The
resistance clement is a nickel alloy wire.
There is no iron to rust or zinc to oxidise,
Truvolts are air-cooled and give a positive

and lasting service,  All Truvolts are rated

at 25 watts,
;REDUCED PRICES.

Type T.5. 500 ohms. 224 m.a. 8/8 each
» T.00 1,000 158 ., 8/6
., T.20 2,000 .. 112, 84
» T.25 2,500 100 .. 8/6

+ T30 3,000 91 8/6
W T.50 5000 71 ., 88 .,
§ w T.75 7500 58 .. 86 ,
« T.100 10,000 50 . 8/
» T.200 20,000 25, 88
» T.250 25.000 32 .. 88 .
. T.500 50,000 ,, 225 ., 86
Write for our new 68-page Cata-
logue and Audio Manual. It tells
you all about the uses of Electrad

resistances. Post Free 84,

THE ROTHERMEL CORPORATION LTD.,
24, Maddox Street, London, W.1,

'Phone: Mayfair 0578/9.

Mention of ** The Wireless World,"” when wﬁti:zg to advertisers, will ensure prumpt attention. AIG
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“the most effzczent choke’ —

The Industrial Progress Ltd.'s
report upon the Lewcos H.F. Choke.

¢ The Lewcos H.F. Choke is the most efficient
Choke we have tested, there being no sign of
instability even when using 150 Volts H.T. on
the anode of the S.G. Valve. The construction

is massive and well finished, and its design i TR -
places it in the front rank of high-class ’ L"‘W“l;ﬂ?,lﬂ.ﬁlg?”“'ik
components.’’ The Lewcos Fixed

Potentiometer gives
perfectly smooth re-

al N 7 g g action control on all
o _4 Radio Receivers.
E A Price 4/9 without Grid Leak.
LEWCOS H.F. - ‘ v )
Choke 202100 . RADIO PRODUCTS & 2

Price 7/9. LEWCOS  BINOCULAR

COILS
GLAZITE
SRR R200

Pateot Fo. 277876,
COLOURED

For use in multi-
stagereceivers with~
out screening.

CONNECTING Prices :
WIRE Aerial Coils - -~ 8/6
6d. per 10 ft. coil. o T“‘“*“’;',";':; 12/6

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED, CHURCH ROAD, LEYTON, LONDON, E.10

_7 A”’/—;’ ”
THE LONG LIFE BATTERY WITH NO

Never again need you suffer from H.T.
¢ crackle,” due to battery exhaustion. Get
‘ Pertrix ' batteries which, having no sal-
ammoniac electrolyte cannot develop these
annoying sounds. ¢ Pertrix ' moreover
actually gives

S0

LONGER LIFE —

ERTRIX

PERTRIX LTD., Britannia House, Shaftesbury Ave., London, W.C.2
Factory : Britannia Works, Redditch, Worcs.

'Y imlveftisemﬂlts for ‘“ The Wirsless World ** are only accepted from firms we belisve to be thoroughly reliabls.
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WEBB'S |

PAY MONTHLY SYSTEM
IS FOR YOUR
CONVENIENCE.

You spend only so much now and yet obtain

'full use and enjoyment of just what you want
while paying for it in a comfortable, well EVERY”’AN
managed manner that just suits your pocket. FOUR

“KILOMAG 4" ,
& “RECORD 3" ity .

EKCO ALI-ELECTRIC

Ry ALSEgpicT e OSRAM MUSIG MAGNET| | Complete wﬂhi}‘VtR:gsBE‘lvearbthw\QVASEﬁlbAI!umig}i&:EbSBcEreens; Beautifully finished
. Detector and Penfode.  For KIT. Complete with valves ‘£3:03:0 Finished lMITA"l?;!iON LEATASEgemy o
J D.C. mains. Model P.2. Send and cabinet. Full instructions. " £2:16:6 Caringe and ect
only 30/- and then 12 monthly Send only 20/- and then 12 = e e )
payments of 20/1. monthly payments of 14/2. ; IMPORTANT :— These
Cabinets are exactly as
| submitted to * The Wire-

ess World™ and are

th i
PHILIPS ALL-ELECTRIC oroughly  electrically

sealed. X
o SIMECEIVER, MULLARD ORGOLA KIT.| WRITE TO-DAY.,
Letector and Peatode.  For Exact to specification, including -
A.C. malns. (As Natlonally valves, cabinet and full instrue- é"":.""ﬁ,‘;’ C[‘"‘Cf and High
advertised,) Send only 30/- tions. Send only 20/- and then :v’egyzdescill‘:lion?rl:'g:{r’io:{
.J and then 12 monthly payments 12 monthly payments of 17/3. artistic finishes. Screening
of 19/8, oxes. Containers, etc.

) RITHERDON & CO., LTD.
Metal Workers,

PHILIPS ALL-ELEGTRIC . North Bridge Mills—BOLTON.
2-VALVE RECEIVER. AIR CHROME SPEAKERS. -Piione : 1022,

3 Type F. Ideal for powerful
pereened igrld, Detcclto & call signals and radio grawophone l
Pentode. For A.C. mains. (As . { }
¥l © use. Send only 10/- and then
Nationally advertised.) Send

12 monthly payments of 6/7.

only 60/- and then 12 monthly ther models in stock
payments of $5/4. All other m t - |

it

EDDYSTONE SCIENTIFIC CELESTION LOUD
oo o arze | SEraenl ment | [ TRANSFORMER
CONSTRUCTIONAL KIT. Mahogany. We consider this |

18-100 metres. Including
Royalty. Send only 29/- and

then 12 monthly payments of
14/7.

the best value in the Celestion
range. Send only 20/- and then
12 monthly payments of 12/10.
Oak finish is slightly cheaper.

Transformerss

PARMEKO

b re
Eliminators @
vVOX Chokes and :

MOVING COIL SPEAKER. | GAMBRELL NOVOTONE acsagnedbv*ed‘;-‘f{:k’i?ﬁrk-

104" core for D.C. mains. The PICK-UP COMPENSATOR, I nd made by skl Is o the

lr:t:ds: %);mélxll;c ggg;‘;g{e ;‘,{’.ff(‘é‘,f;r as advertised and described in men from ‘?‘atenévs‘denceo

Send only 20/- and then 12 “The Wireless World.” Send Tughest qua ity. found in

rsnon::lhly {)layments oid 13/18. only 10/~ and then 12 monthly their excellence {)SA

maller size core an .C. L t

mains models also in stock. Diynenta ofiS/. the hc:ents:re used bysome

- = mesrTR;*g‘:;%iL";‘;

We stock all leading makes of receivers, Transformer for all 4- olt. hone ﬂ,“d & he range
portables, and latest components for con. . d?rectlr heam? val:es Companies: . 'y wide,
structional kits, Send us list of your : oy Y ] covered is exceptions,

o ity ©
giving 5 amps. max. at but we mal e a SPCClah:‘y;ec_‘—
apparatus t0 your owr

4 volts, centre tapped, Phed

made for all mains Pe Don't be satis
WEBB’S e T st
wirements  30C. 7 et

30’ = each. qoote by return for thee

RADIO ELECTRIC STORES,

requirements and let us quote.

\ 5 i rite ice lis ircles: in's Apparatus.
164, CHARING CROSS RD., LONDON, W.C2 SOy PRI UAEELE agirt
(ar Totita, Go o PARTRIDGE & MEE Ltd.,
wikh OB Culddy, ELIULIREALE sl 26, DOVER STREET, 74, New Oxford Street,
‘*EDDYSTONE’ SERVICE DEPOT. LEICESTER. LONDON, W.C.I.

Meniion of ** The Wireless World,”” when wtiting to advertisers, will ensure prompt attention. A18



DECEnjsm 4TH, 1929. | ‘THE WIRELESS WORLD ~ ADVERTISEMENTS. 19

4

HERE IS
THE REASON WHY i

your choice should be a
Burndept Screened Portable,
The diagram below shows all
the technical details and unique |

features which make it the i .
finest of all portable receivers,

L 2
FOII A “IIVIRSAI."
. VALVE R \\O

New Glass Bulb,
Finer yet Tougher

New Burndept patent Minstrel
double diaybragm loud speaker
giving superb reproduction.

Bpecial H.T. baitery giving
greater power.

New Super
Strength Grid
New Non -

microp honic
Filament with
Speclal Coating

New Large

Size Anode,
Easier Flow of
Defnitely non-spillable Drum control tuning. Electrons
accumulator.
:tn_x;:il, built with Sext-class Ball bearing turstable fiited. NEW
nish, . 19 30
s TYPES!
Singlel |:ti;c};iucrn%u:5 :
?lv.?)‘l’)?) &ns.ot')o mefus. * NEW
e 1930
And consider the price .. . PRICES ! LIFE!
complete, including valves -
and royalty, 19 gns., or | WRITE FOR 5
; : Dario Milled Base
on generous hire purchase FREE for Easier Hand-
ter s of {2 down and Geige) L2 ling.
onthly payments of | TWO VOLT—e—— | [ @ ___ ____FOUR VOL
£I 14: 5. o S Universal  .r amp. .. Universal .075 amp... 5/6
Resistron .1 amp. . Resistron _ .075 amp.. 5/6

Super H.F. .075 a-mp . 5%
From your Dealer Super Power .1 amp.. . 7/6

or direct : Hyper Power .15 amp. 9,6
Pentodmn .15amp. . 18/6

‘ Super H.F. .15 amp.. 5/"‘

I' Il M| ‘I @ p ‘ Super pover 15 amr-.- 316
SCREENED PORTABLE |

Pcntodnon .3 amp. 1816
For the new Buarndept Catalogue giving

full specification, write direct to D O

Burndept Wireless (1928) Ltd.,
London Showrooms :— l 1IE54 ] WM .

Blackheath, S.E.3.
Ro burghe House, 283, Regent Street, W,l.
and 15, Bedford Street, Strand, W.C.2 IMPEX ELECTRICAL, LTD., DEPT. C,

— | S8 HIGH RO e
|

Al9Q Advertisements for ** The Wireless World ' arve only accepted from firms we be'lcwe to be thoroughiy reliable.

ARI

VALVES
e




y .
20 ADVERTISEMENTS. THE WILELESS WORLD' - DECEMBFR 4TH, 1929.

Because every joint is electrically
welded, the elements of the NEW
Cossor Screened Grid Valve have
exceptional strength. Andbecause
they are built under the exclusive
Cassor Interlocked Construclion
system, they are absolately 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 Cousiruction.

|

| 2-volt type
now available.

The NEW Cossor 220
S.G. (2 volts, 2 ump.)
Max. Anode Volts 150,
Impedance 200,000,
Amplification

fact 200. !
Bien 2% 22/6 P ri
Cossor 4 and 6 volt Scieened c eene ‘
| Grid Valves g
1 ar {d

Valve

A 1. Cossn| Ltd., Highbury Grow, London NS F 2520

| ' |
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VALVE DATA SUPPLEMENT.

ITH this issue we publish as a separate sheet a
Valve Data Supplement, giving technical and
other information regarding representative
radio receiving valves on the British market.
 Readers will find that the information published is
very much more complete than anything which has
hitherto been attempted, as, for instance, the inclusion
of a column giving the A.C. power output in milliwatts
of some eighty-five different valves. This information
has not been available previously and should prove of
very great value to those concerned with the design of
receivers.' The inter-electrode capacities of most of the
screen grid valves are given and the maximum attain-
able stage gain of these valves, calculated on the basis
of the inter-electrode capacity.

The inclusion in this issue of an article having special
bearing on the Valve Data Supplement provides, it is
believed, all the assistance necessary to readers who
wish to make the best use of the information which the
supplemept contains. '

A 27
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VALVE SUPPLIES,

ANY readers have written to us stating that they
I \/ I have found it impossible to obtain certain valves
of the new Mazda series, such as have been
incorporated in thc designs of recent Wireless World
receivers, through the usual trade channels. .

On enquiry from the manufacturers, we learn that
the demand for these valves has been so great that it
is impossible at present to issue adequate supplies to
retailers, although we understand that the position is
rapidly improving. :

As a temporary measure, however, until production
is able to cope with the demand, the manufacturers
have kindly undecrtaken, at our request, to supply valves
if readers of The Wireless World write direct to them at
the Edison Swan Electric Co., Ltd., Service and Instal-
lation Department, 1a, Newman Strect, Oxford Street,
W.1, ordering the valves they require and stating for
what Wireless World receiver they are to be used. It is
cssential that applicants should give the name and
address of their local radio dealer. Valves will be
despatched to rcaders by post, c.o.d., the charge
being the usual retail selling price of the valves, ‘plus
cost of postage. Prompt application should be made
for the valves by readers who wish to avail themselves
of this opportunity, as this special arrangement can only

be regarded as a temporarv measure.
oo0ooco
N
A a statement made by the Chairman of the U.S.
Delegation to the recent Radio Conference at the
Hague on his return to Washington.

The statement would lead one to suppose that the
American delegates had things very much their own way
at the Conference. In his report the Chairman says:
‘“ The proposals and studies prepared in Washington
last summer and sent out by the U.S. to all nations were
taken as the basis of discussion at the Hague,
and in almost every case were adopted, not always with
our original wording, but with our original intent.”” The
Chairman is also reported to have stated, *‘ I think, per-
haps, the splendid technical contribution made by the
U.S. Delegation at the Hague in 1929 will enable the
next meeting at Copenhagen, in 1931, to dodge the
troublesome ‘ English ’ questions by authorising the use
of the * American ’ language instead of ‘ English.” ”’

It 'would appear that the U.S. attaches more import-
ance than other countries to the question of obtaining
a dominating pesition in International radio discussions.

THE HAGUE CONFERENCE.

interesting report has recently been received of
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©Of the Beitsh Th

Details of the Apparatus Used.
By T. H. KINMAN

HE importance of reducing the interelectrode
capacity between the anode and control grid in
sereen-grid valves in order to obtain a degree

of stable amplification at high frequencies is well known

and has been the subject of recent discussion.?

A method of measuring this capacity was described
by A. W. Hull and N. H. Williams in 1926, and mére
récently another method hezs been described by N. R.
Bligh, B.Sc.®* The method described in this article is
based on the substitution method, outlined by Hull and
Williams, in that the valve capacity is determined by
observing the capacity change required in a standard
condenser connected in parallel with the valve capacity
when coupled between an R.F. source and amplifier
to obtain the same amplifier output reading when the

valve capacity is removed. The bare theoretical circpit

= S =3
4 ; &

i

-Pg l.-LSChematlc diagram of apparatus used for the meéasures
{ ment of valve interclectrode capacities.

arrangement is shown in Fig. 1, in which the R.F.
source is coupled to a screened amplifier A through
the valve capacity C, and standard variable condenser
C. A meter M indicates the degree of coupling between
the R.F. source and amplifier caused by the coupling

- capacities C,+C.

The meter reading is noted when both C, and C are

in circuit. When S, is open C, is removed from circuit

and C is then increased until the original meter readihg
is obtained. The change in capacity to produce this
effect is equal to the coupling capacity of the valve
and can be determined frora the known physical con-

_stants of the condenser C which will be described 1at¢r.

! See Kxperimental Wireless, June, 1929, page 293 ; also Tfe
Wireless World, July 24th, 1929, page 68.

* Physical Review, Vol. 27, April, 1926,

* Bxperimentul Wireless, June, 1929, page 208.

| .

[ v

-Houston Company’s Engineering Laboratery at Rugby).

The three interelectrode capacities present in a screens
grid valve are represented in Fig. 2 by Cqg, C,, and C,
respectively, the value of C,, which is desired, being
but a small fraction of C,, or Cys.

In testing this circuit it was found that the results
obtained were not con- ’
sistent with the above
simple theory, the cause |

being traced to the shunt- Tﬁ% Oz
ing effect of the anode-to- i ':"r‘“"'
screen’ capacity of the | £ =

valve under test. The
effect of this capacity
when switched in or out of
circuit is to react upon the
R.F. source and alter the
impressed voltage or frequency or both, so vitiating the
readings. This effect was small with the early types of
valves such as the Hull, or where the capacity C, is|
relatively large, but with valves of the AC /S type, the
anode-screen capacity is relatively larger and the .
coupling capacity C, very small, therefore the effect of
the former capacity must be taken into account.

This difficulty was overcome by using a small vari-
able condenser C,, as shown in Fig. 3, to replace the
valve capacity C, when the switch S, was operated,
C, being adjusted to balance exactly the effect of C,, on
the input voltage. In order to adjust C,, however, it
was necessary to remove the coupling through the valve
to the amplifier when the switch S, connects the valve
in circuit, otherwise the effect of the capacity coupling
through C, would be included in the balancing adjust-

Cas

.I_
S R
W1

Fig. 2.—Equivalent circuit

showing the three interelec-

trode capacities present in
a screened valve,

1VALVE
ISCREEN
)
o
L ¥0%s M) Hem ‘
[ \l..'i £Cas
N & -
s‘ 4/"’ Sg

{'w l,’Aﬁ‘

TO
AMPLIFIER

b - ——

Fig. 3.-—The circuit arrangement which was designed to over-
come the shunting effect of the anode-to-screen capacity of the
screened valve.

A 22
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Measuring the Interelectrode Capacity of Screen-grid Valves.—

ment. The coupling capacity C, was, therefore,
removed|by means of switch S,, which disconnected the
control %rid from circuit, a small condenser C, being
provided to compensate for the removal of the valve
capacity.C,,, which is normally in shunt with the input
circuit of the amplifier. C,

s Las Jb g

Wireless :
Woerla

AV B

611

In this particular case the wire was coupled by an in-
sulating link to the movement of a standard micrometer
which not only provided a scale, but also gave a very
fine and accurate adjustment. Fig. 5 shows the appear-
ance of this condenser. The capacity change per
centimetre of movement was calculated from the follow-

i ¢ ing equation:—C = 1/2~

can, however, be dispensed
with, but a compensating

adjustment on the input’
tuning | condenser would
then be | necessary. It was

found more convenient to
use a separate condenser as
indicated in Fig. 3 for this
purpose.

It may be of interest to

It is not overstating the case to say that the greal strides
made in stable H.F. amplification during the last year
are, lo a large extent, due fo the adven!t of the screened
valve with an interelecirode capacily of the order of one
hundredth of a micro-microfarad or less.
has been greatly assisted by the design of highly specialised
apparatus for measuring minule capacities.
companying article an interesting description of  such
: equipment is given.

(loge gi) ; where C is the

capacity change per cm.

length ; R, is the radius of

tube electrode, and R, the
radius of wire electrode.

In constructing such a

_ condenser, certaln .precau-
tions are necessary :—

() The electric field

This progress

In the ac-

point out that whilst C, R
can obviously be made to equal C, in capacity, it will

not usually include the H.F. resistance introduced by .

the valve, valve-holder, etc. The damping effect of C,
on the input circuit of the amplifier will, therefore, be
less than when Cj is in circuit, and a larger output
reading [obtained. The magnitude of the reading for
this adjustment is, howeyer, immaterial, as will be
explained later.

Description of Apparatus.
The cpmplete circuit arrangement is given in Fig. 4.

between the electrodes
must be confined inside the tube. This is effected by
suitable external screening.

(2) The ** fringing’’ capacity between the ends of
the tube and wire must be practically constant over
the working range of the condenser, and must also be
small compared with the true radial capacity between
wire and tube, i.e., the tube must be long and the
axial movement of the wire a fraction of its length
within the tube.

It will be understood that the adjusting mechanism
must be insulated and well screened from both elec-

The H.F. oscillator needs no special description other * trodes, whilst the earth capacity of the wire which pro-
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Fig. 4/~—~Complete circuit diagram of equipment t:oumlulnlgl ngsentﬁ:lmty a valve voltmeter, H.F.. amplifier, valve under test and an
.F. oscillator.

than that it provided a L:onstant high-frequency and
output voltage across the coupling coil to suit the par-

ticular H.F. amplifier employed. The frequency actu-

ally used in these tests was 750 kilocycles. The vari-
able condenser C was specially constructed for the tests.
It consists of a brass tube as one electrode and a thin
wire as the other, the capacity change being obtained
by moving the wire along the axis of the tube and
measuring the displacement on some convenient scale.

A2

jects outside the tube must be constant.
itself must also move without deviation along the true
axis of the tube. The condenser shown in the photo-
graph had a capacity change of 0.01075 cms. per revolu-
tion of the micrometer, and this was sub-divided to give
a fine adjustment of 0.00043 cms. variation for 1/25th
of a revolution.

The switch S, was of the so-called anti-capacity type,

having the additional feature of a screening member :

t

The wire
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Measuring the Interelectrode Capacity of Screen-grid Valves.—+
between the moving contac: and the fixed contact which
connects to the anode of the valve under test. A slit
was cut in this screening member to allow of the passage
of the moving contact. The mounting of the valve
under test required some attention to ensure that all the
electrostatic coupling betwzen anode and control grid
was inside the valve. In practice, a metal partition is
usually provided with a circular hole through which the
valve is inserted, thereby screening the wire connection
to the anode from that to the grid. In the present
arrangement a double scrzen was provided to allow
valves of differing lengths being used without alteration
to the screering..

Certain types of valves, similar to the Hull construc-
tion, require an carthed metal screen over the entire
bulb. In fact, the capacity C, can be reduced to some
extent in any valve by com-
pletely covering the bulb
with tin-foil and earthing it.
The external screen ap-
parently  neutralises the
coupling effect of the mag-
nesium coating inside the
bulb, which may, in some
cases, extend from the
anode terminal round to the
pinch to which the control
grid is anchored. In some
types of screen-grid valve
the magnesium coating is
earthed by the makers.
When this is the case, an ex-
ternal bulb screen, as dis-
tinct from partitioning screen, wiil obviously be super-
fluous. The radio-frequency amplifier consisted of
only one tuned H.F. stage and employed a Cosmps
AC/S valve, which enabled a circuit amplification of
well over 100:1 to be obtained. A multi-stage
aperiodic amplifier would have certain advantages over
the tuned type, providing the overall amplification was
of the order mentioned. Tke indicating meter M, was
a microammeter in series with the grid circuit of|a
negatively biased triode, and not only served as an indi-
cator but also measured the voltage developed across

condenser, and micro

the tuned circuit by noting the bias voltage required:

just to bring the meter pointer to zero. |

A more sensitive indicator was found desirable when
measuring valves of the smallest capacity, and this was
provided by connecting the same or another micro-
ammeter M, in the anode circuit of the triode. This
latter arrangement does not give a direct voltage read-
ing without’ calibration, but removes the damping an
the tuned output circuit by climinating the necessity of
grid current flow through M,. A greater output volt-
age will, therefore, result, apart from the added u of
the triode.
ing the meter to some convenient setting on its scale
whilst making the measurements. .

Method of ()pgratlon. ‘
The amplifier was tuned to the frequency of

!
{

' reless - .
M World :

Fig. 5.—Standard micrometer condenser.

eter adjustment.
concentric with the screening tube seen in the photograph, and the terminal connections to the
. condenser are indicated by the two wires which project through the smaller screening tubes, -

The potentiomefer P was used for adjust- .

(T g |
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voltage and negative bias could be used on the valve
voltmeter without overloading the H.F. amplifier. This
was done with switches S, and S, closed to include the
valve coupling capacity C,, i.e., S, upwards and S, to
left-hand contact. The next step was to adjust C, tp
the value of C,. With S, closed to the anode (upr
wards) and S, on the right-hand contact, condenser
C, was increased to replace C,, until substantially the
same meter reading was obtained. Switch S, was then
closed to C, (downwards) and C, adjusted until the same
meter reading was shown. This gave the correct set-
ting for C, as a substitute for C,,. S, was then closed
to the left and C, reduced to zero or to its original setr
ting. The meter reading was now noted. Switch S,
was now thrown up, putting the valve capacity C, in
parallel with C, which was reduced until the previously
noted reading was again obtained. The value by which

The illustration shows the chassis supporting the
The wire and tubular electrodes are inside and

C had to be changed gave the required capacity of the
valve.
Precautions were found to be necessary, as erratic or

TABLE I

Valve.

Mazda 2158G ........

g

Capacity (uuF).

0.0085
0.0086

1

i

0.0067
© 0.0072
0.0089

0.0072
0.0072
0.0067
0.0076
0.0074
0.0065

Costnos ACHS . .......

0.012
0.012
-0.010

U.8.A. Hull Type

I~ SRR WII DOTE WG

-

0.0095

Hull Type ACSS ......

Since the capacity measurements shown in the above table were
taken, the Mazda 215SG and the Cosmos AC/S {now called the
Mazda AC(SG) valves have been altered in construction and the in-
terelectrode capacities have been reduced respectively to 0.005 cms.
and 0.0045 cms.

A 24

r 0.0072 ‘

1
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Measuring the Interelectrode Capacity of Screen-grid Valves.—
inconsistent readings are sometimes caused by " high
resistance, paths between the various electrodes inside
the valve, and may even prevent the capacity of the
valve being measured. It was, therefore, found advis-
able to subject each valve to a high voltage insulation
test between the different pairs of electrodes before capa-
city measurements were attempted. .
Results Obtained.

A large number of valves have been tested with the
apparatus described, covering values from o.100 cms.
to 0.0017 cms. capacity, the accuracy obtained on the
lowest figure being within 10 per cent. Table I gives
results of measurements made on stock Mazda and
Cosmos valves, and includes also capacities of some
American type valves which may be of general interest.

An important point in connection with screen-grid

613

valves which does not appear to be generally realised
is that the interelectrode capacity should be reasonably
uniform between different valves of the same make and
typel, otherwise when a valve is replaced instability may
result.

In conclusion, it may be stated that capacity measure-
ments have been made also on other types of valves
mentioned by Mr. Bligh, the results on which agree
generally with his. In fact, a method similar to his has
been tested, using only 100 volts input and employing a
calibrated R.F. amplifier voltmeter to compensate for
the low output voltage. The writer is grateful to Mr.
R. C. Clinker for his useful advice regarding the con-
struction of the standard condenser, and has to thank
the British Thomson-Houston Company, Ltd., for per-
mission to publish the results of the work done in the
Engineering Laboratory at Rugby.

}

A Record Juynk Sale.

In tiew of the interference now experienced

An cxceptionally large number of components
were disposed of at the Junk Sale organised by
Slade Radio (Birmingham) at their last meet-
ing. The Society is now appealing for miore
members, and it is thought that there must be
numbers of enthusiasts in the Birmingham dis-

existence. Application for particulars should

NEWS FROM

from the new broadcasting station at Brook-
mans Park, Mr. Ilaynes’s remarks were most
helpful. Valuable suggestions were made for
the cutting out of this station and receiving
othler stations quite near in the wavelength
scale.

The lccturer also toucbed briefly on the forth-
coming design of sets and outlined the modifi-

be made tg the Hon. Secretary, 110, Hillaries
Road, Gravelly Hill, Birmingham.
oono

trict who [fny be unaware of the S8ociety's

THE CLUBS.

8et Wiring Explained.

cations which will take place next year. From
Mr. MHaynes's remarks it was clear that we
have not yet reached finality in the design of

Stations While You Wait.

An entertnining demonstration was given be-
fore thc South Croydon and District Radio
Society on November 19th, when Mr. Taylor, a
former inember. showed the capabilitics of the
Philips  All-Mains 4-valve set. Scarcely a
station named by members proved out of reach
of this fascinating receiver, its only apparent
shortcoming being its inability to receive signals
without an aerial. It was shown, however, that
even the merest apology for an aerial would
suffice, as, indeed, was proved when the chair-
man himself touched the acrial soeket and pro-
vided the audience with the pick of Europe’'s
radio! The receiver embodies two screen-grid
H.F. vnlveﬁ, leaky grid detection, and a pen-
tode stage to the lonud speaker, all valves being
indirectly heated by A.C. .

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

coo0o0

New Society in Essex
The opening of the new Brentwood and War-
ley Wireless Club was celebrated in an auspl-
. cious mnner on Wednesday last by a public
debate on *’ The Merits and Demerits of the
Brookmans, Park Transmitter,” whiech showed
that the first of the regional stations is a sub-
ject of great interest to listeners in Esscx.

New members will be warmly welcomed.

The lon. Seeretary of the Brentwood Club
§s Mr. M| B. Edwards, 88, Junetion Road.
Brentwood .

cono o

How Metal Rectifiers Work. !

A cinemctograph display illustrating the use
of metal rectifiers was given in the eourse of
a lecture before the Kensington Radio Society
on November 14th by a representative of the
Westinghouse Brake and Saxby Signal Co., Ltd.
At th. Society's meeting on December 12th Mr.
R. Waldo  Emerson will dcinonstrate a 6-valve
receiver. The meeting will be held at 8.30 p.m.
at 20, Penywern Road, 8.W.5.

Hon. Sedretary, Mr. (. T. Hoyes, 71a, Elsham
Road, W.14.

o000
Valve Mysteries Explained.

Valuable teehnieal data regarding the design
of radio valves was given at the meeting of the
Muswell Hill and District Radio Soeiety on
November| 20th by a representative of the
Mullard Company. The fundamental prineciples
of the screen-grid and pentode valves were
described, and members received some useful
hints whieh cleared up several mysteries.

Hon. Secretary, Mr. C. J. Witt, Coniston
‘Road, Muswell Hill, N.l0.

A2

The Queen’s Park and Distriet Division of tbe
Wireless League are resuming their series of
monthly meetings on Thursday, December &th,
at 8 p.m., when it is hoped to demonstrate the
wiring up of a well-known radio receiver, Ama-
teurs arc cordially invited to attend these
meetings, which will be held on_the first Thurs-
day in each month at 37, Enbrook Street,
Harrow Road, W.10.

Full particulars of these and other interest-
ing events gladly supplied by the Local Seere-
tary, Mr T. Batho, é\% ghg above address.

Sets of the Future.

Mr. llaynes, Assistant Editor of The Wireless
World, recently leetured before a large audl-
ence of members of the Wembley Wireless
Society., taking as his subject the question of
selectivity.

wireless receiving sets, and in the future their
design and construction will call for consider-
able ingenuity from a mechanical as well as
an elecurical point of view.

Hon. Sceretary, Mr. I, E. Comben, 24, Park
Lane, Wcembley.

o000
Anode Converters.

Anode converters and motor generators as
applied to wireless and gramophone amplification
were discusscd by Mr. Woodall, A.M.I.E.E., of
the M-L Magneto Syndicate, at a rccent meetin
of Slade Radio (Birmingham). A number o
anode converters, rotary transformers, and motor
generator sets were on view. The evening econ-
cluded with a demonstration given with the
assistance of the Radio Gramonphone Develop-
ment Co., who kindly supplied the necessary
apparatus.

RADIO AND THE ARCHITECT.—Broaocastind has ghven architects a new outlet for

original expression.

The building shown above houses the Bucharest transmitter,

which provides Hungarian listeners with all-day programmes on 550 metres.
power is 20 kW.
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Interpreting the Information given in - The Wireless World”’ Valve Data.Sheet.

extent ‘on progress in valve design. The set is

built around its valves, and the hope of really suc-
cessful performante can only be fulfilled if the various
valve constants now so willingly given by the manu-
facturers are understood and applied to the best advan-
tage. The separate valve data sheet accompanying this
issue is wider in its scope than that which we published
in February of this year. In it there are about 165
representative British valves

PAROGRESS in receiver technique depends to a large

signal strength increasing as the signal is impressed
nearer and hearer to zero.grid volts. : I
Taking into account the large H.F. stage gains now
obtained and the limited grid swing acceptance of the
detector, it is safe to allow about 14-volt as the largest
signal which the valve preceding the detector will have
to handle. The bias need not exceed a fraction of a volt
provided that no grid current flows at zero grid volts,
This condition obtains in the battery-fed S.G. valves,
and a bias of o.9 volt

classified under five main
headings—a step rendered
necessary by the growing
list of special - purpose
valves, no two classes of
which can be easily cate-
gorised under the same sub-
headings. It is the aim in
these notes to explain
briefly the various data in
each section which will be

taken [seriatim.

ccoo0 amplifiers.

Screen - grid Valves.—

. HE supplemeniary valve data sheel which accompanies
this issue conlains a number of impo:lani new fea-
tures which are the subject of discussion in these noles.
The publication of the A.C. power outpuf in milliwalts of
some &85 valves should make the scienlific design of the
output stage of an amplifier considerably -easier.
degree of unobjectionable distorlion which is permissible
is taken as & per cenl. second harmonic.
malter giving the maximum possible stage amplification of
screen-grid valves taking inlo account interelectrode capacily
will undoubledly prove of assistance in constructing H.F.
All symbols and formule used are explained
in the appendix at the end of the article.

is given as being conveni-
ently obtainable from the
special battery developed
by Messrs. Siemens for The °
Wireless World. With ins
directly heated A.C. valves,
due chiefly to the fact that
there is no voltage differ-
ence between the ends of
the emitter, grid current
may flow when the grid ig
quite a large fraction of
volt negative and a bias o
13 volt is desirable.

The

The tabular

Certain data such as fila-
ment volts and amps. are .
omitted as they are obvious in nearly every case from
the type name. The best performance will be obtained
.with the maximum anode and screen voltages specified,
but anode voltages down to about 100 minimum may
be used with a slight reduction in screen volts. Anode
voltages below this figure may bring the operating point
to the negative resistance ‘‘ kink ’* in the characteristic
which will result in uncontrollable oscillation.

A knowledge of anode current is necessary when it is
desired to reduce the voltage from an H.T. eliminator.
The value of the voltage-dropping resistance required,
for instance, to feed the anode of a Marconi S.410 valve
with 150 volts from an eliminator giving 230 volts is

230-150+ 3.8 mA. (expressed as amperes) =

0.0038
20,000 ohms approx. The average anode current
figures given assume maximum anode voltage,

optimum screen volts, and 0.9 volt negative bias for
battery-fed valves and 1.5 volt bias for the indirectly
heated A.C. type.  There is very little ‘‘ straight ™’
portion in the grid volts-anode current curves of a
screened valve—the mutual conductance and. hence

)

Screen' current is not
i published, as it would be
unsatisfactory to obtain screen potential from a consider-
ably higher voltage source by the use of a series resist«
ance. A potentiometer should be employed passing
2 to 3 mA., which is about four times the screen currenf
of an average S.G. valve. Mutual conductance is
omitted in favour of an H.F. performance factor given

by—£—x 100. This shows a true figure of merit for an

H.F. valve used with an H.F. transformer of optimum
ratio. For a given signal a valve with a performance
factor of 8o will give twice the H.F. output as compared
with one having a performance factor of 40. If a Wire-
less World type of transformer wound with Litz on a 3in,
former with a fine wire primary is used as an inter-
valve coupling—and such is to be recommended on the
score of stability when the receiver is mains driven, it
can be assumed that the dynamic resistance R of the
secondary is about 250,000 ohms. The optimum trans-

former ratio is \/ _RR_, which in the circumstances

becomes 500 divided boy the square root of the valve’s
A.C. resistance. Where the valve has a greater A.C.
A 26



Valve Data.— :
resistance| than 250, 000 ohms and a step-down ratio
is theoretlcally correct, a I to I ratio is specified in the
tables as being a compromise between tolerable selec-
tivity ancﬁ signal strength.  The stage amplifications
attained ‘when using optimum transformer ratios are

the amphﬁcatxon would drop to 6o—rather less than
that 'of the best neutralised triode. It is claimed that
-if copper gauze of fine mesh be wrapped round the bulb
of the MS4 valve and earthed, the internal capacity is
reduced from 0.0045 ppF. to 0.0025 pyuF., provided that
the valve is already contained within a screening com- g

given by the expression Ju N, but in nearly every case partment. ThIS would " increase the maximum un- gjg
;t)lfles tlegblll;i fﬂ(cﬁ%ﬁ ttl}(l)i ln(r))slt , ?eutrahs(eid b?mpllﬁcatlon Tt
sible (compaf)re cols. Ig)iv— v 4 [Eg=0| | t?mg:.nSI' o _y A

ing stage amp. neutralised § ImMaxi>N [Eg=20 e ool ¢

and max, stage amp. un- s 100 l /Eg-a0 Miscellaneous Valves. .
neutralised). This means = 90 l 3 < —From these three- elec-

that there are only one or = 80 17 E AN / _g-Eso-so trode valves having A.C. ‘77
two Ec;ee[;:l;j. \;:;,lves. l(l)n the ° z 70 / } / 7\ // Pg B ) resi‘stapces greater. than ;,:L_ ,
‘marke Ich Wil not | |4 g6 T TANCO/T Egmizo . 13,000 ohms . -will be <%l
oscillate when used witha | | & 50 A LN & - .chosen the neutralised -
Wireless | World type of Y o0 /i Vil/ NX /] Eg=140 H.F. valves, certain anode ’
transformer .of optimum 5 30 ! P /| /Eg=180 ' and grid detectors, and

ratio unless nel_ltr_allsezrl. ) _ J Vs / ,Eg=180 early L.F. valves. Asex-

_ Where | selectivity is of 8 10 N LA AL A XD plained in the screen-grid

the utmost importance, | 2 aviwed )4 AT IviN section, if a Wireless
amplification must be < 0="300 200 300 400 500 600 700 800 World type of H.F. trans- /5
sacrlﬁced! by using fewer ANODE VOLTAGE for{ne_r is used the step-up -
primary \ turns on the ratio is obtained by divid-

transformer than are W
dictated by theory When
a 3 to 1| transformer, for
instance,| of the type

already mentioned is used, stage amplification is given

o Np A :
by R+ N'R,, and the results are given in the last column
but one.' The figures do not reach the limit of stable

ampliﬁca}k‘ion, and neutralisation i therefore unneces-
sary rom this it will be seen that the removal of
primary turns is conducive to greater stability and better

selectivity, but signal strength is reduced.
We now come to the constant which makes or mars
the screen-grid valve from |the point of view of maxi-

mum stable amplification, namely, residual’ anode-grid
capacity. By the expedient of arranging two screening
grids in icascade or by using a cross-mesh screen the
interelectrode capacity has been reduced in two or three
cases to the low figure of 'approximately o0.005 uuF.
Expression (a) in the appendix gives the maximum
possible amplification before oscillation sets in due to
the feed |back through the small condenser formed by
the grid gnd plate of the valve. This formula is solved
for pra(ﬁcally all the screen valves shown, and the
figures obtained are given under the heading—Max.
stage aerhﬁcatlon unneutralised—which is next to
the anode-grid capacity column. As an example of the
1nﬁuencejlof interelectrode, capacity it will be seen that
the Mazda 215 S.G. valve has a stable amplification of
153 with a capacity of 0.005 uuF.; had this been o.05
puF.—still a very low figure—expression (a) shows that
|

. 1,—Anode volts-anode current curves for equal increments of
gr. d voltage for a super-power valve.
second harmonic scale at the operating point O, the optimum load
line (i.e. loud speaker impedance) and the power output trlangle
can be fouad for allowable distortion.

ing 500 by the square root .
of the valve’s A.C. resist-
ance.  As an example
let us take the Mazda®

AC/HL; the step-up ratio would be 500 A=4.3-\-’”"
: : ¥/ 13,500
and the stage amplification uN=4x35x4.3=75.
Similarly  the Osram H.L.610 would requlre a step- up.

By pivoting the 5 per cent.

ratid of 50 .. 9.and the stage ampllﬁcatlon—‘ )
»/ 30,000 s
4x30x2.9=43. It would be as well not to choose a..

valve for this function that has an H.F. performance

is for amplifying conditions, and should be doubled for
anode bend detection using the same anode voltage. -
The average anode current figures are useful for calcu-- *~
latmg voltage . dropplng resistances when denvmg
current from the mains as explained earlier.

Anode bend detectors .can be of two distinct classes; .
first, those chosen from among valves having A.C. re- |
sistances greater than, say, 15,000 ohms, which can only
accept peak voltages of 2 or 3, and must be followed by
resistance coupling, and secondly, those with A.C. resist-
ances less than 10,000 ohms which will accept peak
voltages up to, say, 10, and can be followed by an L.F.
transformer provided that its primary inductance is of °
the order of 150 henrys under working conditions. The
ﬁrst type w1ll be found among the valves under dxscus-

factor <7%X IO(_)) less than 14. The grid bias given Gat!
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‘preceding tuned circuit, while the second type must be
selected from the Output Valve section, and will load
the tuned circuit to a certain extent. Suitable valves
for this latter class are those having mutual conductances
%eaof about 2 and A.C. resistances of about 8,000 ohms.
. ‘:Ix{.?ﬁ;"“»' . cco0o .
“%“",P Output Valves.—This section contains valves with
Jﬁ: "7A.C. resistances less than 13,000 ohms, and as in the
i=-¢ last series the grid bias figures are for amplifying con-
2&ditions.  The maximum undistorted output requires
some explanation. This constant is extremely valuable
in designing output stages under correct load conditions,
’t:nand it is hoped that by the time our next data sheet is
= " published the valve manufacturers will have agreed
. upon a standard basis of measurement. The figures
< given must be considered as a useful guide, but because
“ two valves of obviously similar chatacteristics made by

-~with the slightly higher output must not necessarily be
=."considered superior. Valve makers differ in their
. method of fixing the bias point, there are indications
iin some cases of rather

7 two different firms differ by, say, 10 per cent., the valve

grid voltage curves are cut. Each of these curves must
represent equal voltages either side of the operating grid
voltage. For example, in Fig. 1 when the zero on the
scale is pivoted at the operating point O on the grid
voltage of 80, 10 on the left of zero will cut Eg =o, while
I0 on the right cuts Eg=160 if the scale is held at the
angle shown. In fact, A in Fig. 1 will be 11ths of B.

It will be noted that the distance between Eg=160
and Eg=140 is less than that between Eg=o0 and
Eg=20', and as the anode voltage swings up and down
the load line, second harmonic distortion will take place.
It is generally agreed that 5 per cent. second harmonic
is the maximum unobjectionable distortion permissible.
The scale in Fig. 2 obtains the necessary load line fér
this condition, and if the dotted sides of the triangle
shown in Fig. 1 are multiplied together as volts x amps.
and divided by 8 the resultant figure is the A.C. power
output in watts for 5 per cent. second harmonic di$-
tortion. - Expression (b) in the appendix which is due
to B. C. Brain® arrives at the same result from purely
mathematical considerations. The mutilating effect on
a pure sine wave by superimposing a second harmonig?
(twice fundamental fre-

high biasing to obtain low

# . tributes towards a slight
s> ~disparity between valves
*#i ¢ of otherwise similar con-

» A moving coil
¢ speaker for home use re-

quency) of 50 per cent.
amplitude is shown in
Fig. 3. The case is, of
course, exaggerated, but
the ear can detect 5 per
cent.  distortion  more
easily than the eye. It &

.quires approximately a
minimum of 1,000 milli-
watts to give satisfactory
4 volume, for public address
- work and large halls 5,000
“milliwatts  upwards s
-necessary, while a small

often suggested that the
D.C. anode dissipation
(i.e., col. A x col. C) multj-
plied by 0.2 will give the
maximum A.C. watts, but

: different classes of valves
. require a different factor

3. cone loud speaker would
-give very good volume if
. it were fed with 500 milli-
% watts, and all the power that a portable set can give its
~loud speaker when 2-volt valves are used with 100 volts
+H.T. 1s about 150 milliwatts.

The graphical method of arriving at power output is
!_{;'probably the most accurate; it is, however, rather too

;o laborious when 85 valves have to be examined!

-‘_%f:"? Typical valves of different classes have been checked by
. S¥EC this method, and have been found to give sensibly the

'WJ ‘ﬁ, same figures as those derived from expression (b) in the
“i5afey appendix which has been used for column D.  The
il eraphical method which it is hoped will become standard

is clearly described by K. S. Weaver in the November,
1929 issue of QST. The anode current-anode volts
~curves at a number of fixed grid voltages differing
by equal increments are plotted as in Fig. 1. A scale
.15 then made as in Fig. 2, such that each division on
the left of o is L1ths that of each division on the right.
".~The point of maximum anode current and voltage gives
"J',., the operating point O on one of the grid voltage curves,
4% and it now remains to pivot the zero of the scale on the
. .= -operating point to obtain the best angle (load line or

woptimum loud speaker impedance) at which the scale

ives the same reading on either side of zero where two

4
~
A

’

: -agg#{‘;’f

o

b >
3

Fig. 3.—Second harmonic distortion.
the fundamental and a 50 per cent. second har monic (in dotted lines),
"~ (b) The two waves in (a) combined to form a distorted wave.

a) Sine wave representing —one must look up the
answer first and then
work out the problem !

In comparing power output figures it is only fair to
examine the grid bias (col. B) to see what input i$
necessary, it is also interesting to note the anode voltage
required. The PX4, P650 and the AC/P1 should give
adequate volume with a moving coil loud speaker using
only 200 volts H.T. An inferesting point is brough%
forward in the article by B. C. Brain, namely, that thi
power output is proportional {o the 2.5 power of the
anode voltage. That is, if the anode voltage is doubled
the power output increases by 2§ =5.6 timesthe
advantage of high anode voltages where these are post
sible is obvious. = The output from two valves in
parallel or push-pull is approximately double that of
one valve provided that the load is halved and doubled
respectively. There is a slight advantage in push-pull
in that even harmonics tend to be cancelled out, buf
with mid-point biasing there is no serious gain.

! 8ee article entitled ‘“ The Pentode under Working Con+
ditions ’’ elsewhere in this issue. e

* SBee Experimental TViréless, March, 1929, |
2 See Experimental Wireless, July, 1926. Article entitled.

‘“Harmonics and their Effects on Wave Form,”” by J. F. Herd.
a8
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Valve Data.— g

Pentode Valves.—It should be noted that out
of 15 valves, 6 require a |streen voltage less than
that of the anode. This suggests a resistance to
drop the| necessary volts, and at the same time to
decouple the screen cir-

i L Wird

@SS . | - o,
orld ‘ 7

must be considered as part of the rectifier and not part of
the filter, is necessary to improve power factor (rectifi-
cation eﬂicxency) The use of considerably more than
4 mfds. may damage the valve, while 2 mfds. would
mean a reduced output. The reduction of rectified

. output must never be car-

cuit. The value of the
screen current which is
necessary to calculate this |
resistance| is given in
col. F.| - Amplification

ried out by dimming the
filament as this tends to
saturate the wvalve and
causes its early destruc-
tion; furthermore, the

factor and A.C. resistance
are omitted as they change
considerably with small
alterations in screen and
control grid voltages, but | |

the mutyal conductance, :

impedance rises and the
regulation curve becomes
steep. The absorption of

S ; | excess volts should be
& '1 " | ¢arried out with series
resistances and sub-

which is given, remains '’ gy
fairly copstant. In any
case the A.C. resistance of |
perhaps spme 40,000 ohms Ln A

Is no guide to the speaker impedance which should be
about 7,900 or 8,000 ohms to avoid distortion and
dangerous over-voltages as explained elsewhere in this
issue.  The power output in col. D is obtained
graphically from a family of anode volts-anode current
curves, and the limiting condition of distortion in this
case is the third harmonic which again has to be reduced
to 5 per cent. to become unobjectionable. In Fig. 4 a
third harmonic of 33} per cent. amplitude (dotted
curve) is shown combined with its fundamental. The
resulting flat-topped wave (b) is particularly unpleasant.
The formula in the appendix for power output cannot be
used for |pentodes. The enormous power output for
small inpnit grid swing is the feature of the pentode, as
will be shown by an examination of the data sheet.
There is an error in the valve data sheet in the pentode
section; the grid bias sub-headmg should read—for

A and not—for A and
¢ oQpo

Rectifying Valves.—In choosing a rectifying valve
it is necessary to have the maker’s regulation curve to
see what voltage will be available at the terminals of the
filter with the known load of the receiver. = Connected
across the output of a rectifying valve there must be a
condensey
at 4 mfds| by the manufacturers.

This condenser, which

4,—Third harmeonic distortion.
nmnutude and of 3 times fundamental frequency when combined
with its fundamental gives a parti

potentiometers where the
feeds are extremely small.

A wave of 33} per cent.
lariy objecti

wave (b).

which it is understood has been standardised.

ble flat-topped

The figures given for
maximum unsmoothed
D.C. assume a 4 mfd. shunted condenser, but allowance
is not made for any drop in output due to the resxstance
~of smoothing chokes.

APPENDIX. .
Max. stage amplification (unneutralised) with $.G. valves
before threshold instability is reached at 200 metres takmg into
account anode-grid capacity is given by

A =1+ VIT 2R,
wCiR, )

Milliwatts output=HK,.(‘—;=)*

A =Stage amplification.
Cp = Anode-grid capacity in farads.
| #=Amplification factor of valve.
{Ro=A.C. resistance of valve (ohms).
R =Dynamic resistance (ohms).
w=2r x frequency (at 200 metres, o= 10‘x21' x 1.8},
N =Step-up jurns ratio of H.F. transformer,
V,=Max. anode volts,
Eg—(}l‘ld bias.
§_Anode current (mA.).
nEe A coefficient depending upon the ratio of external {o
internal impedance in an output valve. If there is
i « no watts dissipation limit, H=0.041, but with large
- power valves the load 1mpedance may have to .e np
to 4 times the A.C. resistance of the valve and H
becomes a minimum of 0.032. See article by B. C
Brain already referred to.
K=A constant obtained from the maker’s valve curves.”

V, ia obtained from col. A; E; fz‘om col. B
and I, from col. C.

=) ,
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A COMPLETE INDEX TO RADIO LITERATURE.

HE| December number of our sister journal,

Experimental Wireless, completes the volume

for the year, and contains an index to the tech-
nical articles on radio subjects which have appeared
in all countries and in all languages