OUR SPECIAL CHRISTMAS NUMBER

'HOME BROADCASTING axo
RADIO ENTERTAINMENTS
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“LINACORE”

Have it for Christmas! It gives a three-

valve set a performance like a Superhet.

Price 69/6. Write for free catalogue

Advertisement of Jackson Bros. (London), Ltd, 72 St Thomas' St, London, SET. 'Phone: Hop* Si8IEs7:
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BULGIN

= MIDGET CHOKE
e!*ii BU List No. H.F.8.
m, S Price 2 l 3 each.
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REGISTERED Design No. 773899.

USE tested components for the best results in any apparatus.

The technical data shown here speaks louder than
words to the discriminating constructor and counts for the
phenomenal large sales of these components since their
introduction: BULGIN Metal Cased H.F. Chokes are
totally screened, can be mounted through chassis or on base-
board. Fitted with shake-proof terminals and handsomely
finished in frosted alumimium, they stand in a class alome.

SCREENED MIDGET H.F. CHOKE.

A REMARKABLE choke at a remarkably low price.

Small, neat in appearance, it can be incorporated in the
smallest of receivers. Although the price is so reasonable
the inductance is approximately 198,000 uH., and in operation
the choke gives a smooth choking effect from 200 to 1,750
metres. The self-capacity is only 3.5 uuF., and the D C.
resistance is approximately 380 ohms. Fltted in our new
registered design universal type screening case for all positions
of mounting.

SCREENED STANDARD H.F. CHOKE.

ANOTHER popular type of screened H.F. choke with a
self-inductance of approximately 250,000 uH. Itisa
splendid general purpose component for use with modem

high efficiency valves. Covers a wide waveband from 200 to

1,800 metres without peaks or blind spots. Fitted in our

new registered design screening case for universal mounting,

and has the low self-capacity figure of only 2.5 uuF. D.C.

resistance 400 ohms approx.

SCREENED SUPER H.F. CHOKE.

THIS high-frequency choke has the amazing inductance of
500,000 uH., making it suitable for use in all super-
heterodyne receivers and positions where a choke of super-
efficiency is required. It has only been made possible by
extensive experience in the design and manufacture of H.F.
Chokes and after long and extensive laboratory research. Its

‘ curve "’ is a straight line from 180 to 2,500 metres, a per-
formance unparalleled, and its self-capacity is e).ceedmgly
low, 1.5 #uF. approx. Fitted in our new registered design
universal type screening case, for universal chassis, baseboard,

or sub-chassis mounting. D.C. resistance approx. 500 ohms.

The curves shown have been prepared. for us by a well-known
independent technical consultant.

SEND FOR LATEST 80-PAGE CATALOGUE No. 153 * [N
Enclose 2d. postage.

A. F. BULGIN & CO. LTD.

SHHOWROOMS 9. 10

CURSITOR S

TREET

ABBEY ROAD, BARKIN(, ESSe X

TELEPHONES g GRANGEWOOD 3266 & 320

CHANCERY l.ANEA E.C.9 Telenhone - Ho'bor. 707
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view
the
Benjamin
contacts

Sectional
showing
unique
sprung

Benjamin five-pin
valveholders
specified for the
VA.C. Quadpak.”

Here the terminals
are reversed and
the valveholder is
mounted abso-
lutely flushbeneath
the  baseboard:

The Benjamin 5-pin is a perfect masterpiece, bearing Wi'."efs to
the meticulous care and attention given to every little defail in
its. construction.

Examine the contacts; these are sprung in such a way as to ensure
a maximum downward thrust on the valve pins, the main pressure
being above the thick portion of the split valve leg, with the result
that the valve smaps home in the holder—thus perfect contact is
always maintained.  The contacts, which are of course self cleaning,
are faken through the body of the helder and form the solder tags.
This one-piece solder tag and socket is just another Benjamin advantage.

In the lower illustration the terminals have been reversed and the
valveholder is seen mounted flush beneath the baseboard.. To
allow for this flush' mounting every terminal hole is countersunk
to take the screw head on the terminal!

Youay no more for Benjamin superiority! The price of the 5-pin is 10d,

ENJAMIN

THE BENJAMIN ELECTRIC LTD. TARIFF ROAD! TOTTENHAM, N.17
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CLASS B SIMPLIFIED
THE RDlA PM. M.C.&'UNI'

NEW SPEAKER ™~ IN ONE

* MAINS VOLUMEl A latest type ROLA Permanene Mag-
[] net Moving=Coil Speaker with®

. FROM ANY whlrch is im:orpe;rabed a cort:
BATTERY SETy/ plete, roperly matche:

L3 “CLASS B '™ amnplifier., This

:AT VERY LOw'® assembly,§ when conmected

i USE QF with any Battery Set,

‘conxerts it to “ Class

Ll 1 B’ ontput, imcreas-
: L. ing the overaill sensi-
. tivity of the set sev-
T . eral iimes, amd in-
L} creasing ' the Power
I Just ¥ i Output.or Volume up
. to § times &
1CONNECT .

{T0 YOUR SET!:
YWITHOUT ANYY
sALTERATION i}

SEND FOR IT ON 7 DAYS’ TRIAL

Send only 5s. for 7 days’ trial, if satisfied, pay balance
in 10 monthly payments of 7s. 6d. (Cashin 7 days, £3 11s.)

mEme—essesmemmmm————————=1 This Rola ‘' CLASS B "’ SPEAKER
e ontiah Mule WATESl AMPLIFIER UNIT can quickly
the only popular priced and simply be connected” to
Instrument testing re:iltanceul puy battery set, and is complete

y‘vith Cossor, Mullard, or B.T.H.

as well as batteries, valves,
circuit, and all componeuts;k Class B valve, with full in-
B structions,

4 readings on one dial. [ ]
, 1
1’6

SEND

ONLY
for 7 days' trial, it satisfied I
compiete purchass by 3|

monthl, ents of 216 "
y(cx:f‘ml‘;,;) 4 ' in battery consumption.

(L Y T iyt o gy TR i
E. J. HERAUD, Ind., Dept. P.34, Number One, Edmonton, Londom, N.18

granchea.' 78/82, Fore St., Edmonton; 17, West Qreen Rd., Tottonham;
4, St. James St., Walthamstow ;, and 139, Hertford Rd., Enfield W ash.

YOU CANNOT
BUY A BETTER
VALVE. ........
NO MATTER
'WHAT YOU-=

The result of adding this unit ta your
battery set will be equivalent in per-
1 i of tone and
mains set,
whilst at the same time retaining economy
Send  Jdeposit

as L3
volurse, to a high grade all

——

Insist on, and see you get
genuine TRIOTRON

yet they cost less!
our Technicab Depb.,,

To TRIOTRON
8 raproco,um,
§ TRIOTRON HOUSE,
BLOOMSBURY ST., LONDON, W.C.1.
I enclose 2d. stamp. Please
send your Big New Catalogue and
Radio Guide to

B -
FREE

. Usé nealed envelope—lid. stamp.,

_;(il T
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The
outstanding
reliability
of
Westinghouse
MetalRectifiers,
their constant
undeteriorating
output, and,
above all, their
permanence,
make them an
ideal & lasting
gz'ﬂ‘ to  those

enthusiasts

SPEAKER

Make this season’s parties a real success, have dance
music in the party-room. It’s quite simple, all you
require is just two wires from your set and a suitably
matched Permanent Magnet Speaker.

An Amplion speaker is most suitable because it has
a special transformer and can therefore be fitted to
any type of set. It can be done quite cheaply too,
you can buy the Amplion “ Sonette > for as little
as 27/6d. Give them a surprise, have it done by
Christmas ; your dealer will supply you with an
Amplion speaker from stock.

3 MODELS
; & & AUDIOLA .. ¢ Cone .. .o 49/6d.
M.C.z2 =~ 7k "Cone yre- 5 39/6d.
con Stru lng SONETTE .. 53"Cone .. ofe 27/6d.

Each Model is fitted with an all-purpose universal Lransformer for correct

7
'r}r;a?i‘hing to Power, Super-Power Q.g.P., Pentode, Class “ B’ and Push
all,

4

Amplion (1932) Ltd., 82/84, Rosoman Street, Clerkenwell, E.C.t

A.C. Mains

setsoreliminators

THE WESTINGHOUSE BRAKE & SAXBY
SIGNAL CO. LTD.,

82 vork Rd., King’s Cross, London, N.1

11
11
i
i

|
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W.338. Bevel
Disc Type

HERE are plenty of disc dials and plenty of micro dials, but
never before have you been offered a dial combining thé
best features of both types.

THE CHRISTMAS NUMBER of this fasci-

nating new paper for the practical

This new Utility Dial has a fine bold scale, calibrated in

e G : ke
both degree and wavelength rotation. You can choose s, . addmon to its vast number

between a bevel or flat scale, but we recommend the former of regular features, many entrancing
because it is bolder. The slow-motion device incorporates the

famous Utility micro gearing, known to all short-wave experts. articles on practical home enlerlainment,
This ensures clean, hair-split tuning, free from backlash and

suitable for any type of condenser from single to four gang. including' Mechanical Magic, Coniuring
If you wish to get the best from your set, fit one of these . . i,

dials and count the extra stations you will receive. with ChemlcaISJ Making a Voxometer,

. Making a Microphone, Radio Games &nd
W.337 Flat Disc Type §/a each

PRIGES :
W.338 Bevel Disc Type 8/6 each

Entertainments, elc., etc

RACTICAL
ECHANICS

Obtainable at all Newsagents and Bookstalls,
or by post 74d. from George Newnes, Lid., 8-11,
Southampton Street,” Strand, Lopdon, W.C.2.

ON SALE TO-DAY

Belmont Gen, Newnes, 114,

From your dealer, or post free from the makers.

WILKINS & WRIGHT LTD.

Utility Works, HOLYHEAD RD.,BIRMINGHAM.

London Agent: E. R. Morton, Ltd.. 11, Newman Street,
Oxford Street, W.1.

*Wn'te Jor a copy of our new Catalogue ; it gives full de-
tails of our complete range of Dials, Condensers, and Switches.
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120 volt
144000 milliwatt hours
GUARANTEED

PRICES : IR L .
60v:56.99v: 9= 108v: 10/, 120v: 11/ - iy
150v ; 14", 60v Triple Capacity : 12/-. . -~ iauga
e
P

SEE THAT YOU
GET PLENTY OF

GEC. HT.
\ THIS CHRISTMAS

B
MADE IN 758 o
ENGLAND

‘BETTER nssuus THIMHHISTW\!

Advt of The Gereral Electric Co. Ltd., Magnet House, Kingsway, London. W C 2
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POPULAR 22773
.. . because it's BETTER! i HOME MIKES

The fine musical quality of this J BRIGHTEN UP YOUR

outstanding pick-up results from \ { N XMAS and Birthday

the incorporation of features o)1 \ t1 ith this simple
PICK=U P of desiagn and performance . ] L le;erlscienﬁ;izl 5
_ found in pick-ups at almost 25 WP HOME MIKE

double the price.  Frequency response is from @ Be your own B.BC. Let

80 to 5,000 cycles with a rising characteristic to A i1
compensate bass notes, whilst needle-scrateh is y your friends and family
reduced to a minimum. Balanced head is in 4 Broadcast.

mottled bakelite on a freely swinging arm finished B+ LETermpgensitadiioyannenisty. Get them to

" ; play, ringjor tell funny stories from your own studto-
Florentine Bronze. Complete with lead and Add life’ and jollity to the children’s games.
arm support;

Never a dull moment, the HOME MIKE is the
* life and soul *’ in home fun. Just connect It to
your set. Complete in itself. No extras to buy.
Free tamphe "N wih many suggestions for
doubling the fun, en with ecrery Hons sike.

IKE De Luxe Model

Giving extreme sensi- 11’6
tivity and maximum _pggp
volume. FREE

Junior Model 12/6, Post Free,
or either model sent C.O.D.

on receipt of a postcard. o /
2y
? g \e
NS // P 3, TR \ :
‘ (< ™ 51\ §'
A A%
o il

SCIENTIFIC SUPPLY STORES

(WIRELESS) LTO
(Dept. “N.’”), 126, Newinglon Causeway, Southwarik,
LONDON, S.E.1. Phone : Hop 4177,

OTHER
BOWYER-LOWE
PICK - UP MODELS

Bowyer-Lowe Pick-ups ran%e
from Pick-up Heads at 19/8 to

the woncerful MARK IV Pick-up at 42/-.
Each model #s supreme in its class. = Also
vitally necessary to every pick-up is the
Bowyer-Lowe Tone and Volume ~Control
with independent controls at 10/- completa.

In cases of difficulty send direct.  Also for descriptive literature

EOWYER-LOWE AND A.E.D. LTD.. DIAMOND WORK3, COOMBE ROAD, BRI HION.

FREE ™"\ boYyouwanT

RADIOGRAM RESULTS
FROM YOUR SET or GRAMOPHONE ?

This FREE Booklet will

tell you how
OTHER CONTENTS :

The Suppression of Man-made Static;
Efficiency in Radio Connections, in-
cluding Terminals, Plugs and Sockets,
Safe Mains Connectors, efc.; Fuse
data, Circuits and I.EE,
Regulations, Fuses and
Fuseholders.

Clip

——
o i it drampan o 0

MODEL C
Constructed of metal, this new pick-
up follows modern design in appear-
ance and technique. Octagon in | .

- form, self-contained Volume Control, | Please forward free booklet
Ball Bear}i‘n'g Swivel. The Iwhole arm rotates 180 degrees to facilitate SEND i
needle changing and simultaneously lifts to swing clear over . paalpDnat | eme.
the record. Complete with template.  List No. 1117 .. 35/' CUUPUN

| s
SPECIAL MODEL A, WITH ADJUSTABLE TONE ARM FOR Addres

EXPERIMENTERS. . st No. 1098 2716 NUW ! ................................................... oy  P.W.

S— ARTIMAL BOAD, IWF1ELD, MIDDX.

i Name
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SEND TODAY

FOR THE e
NEW POLAR c‘}?l‘h‘f
CATALOGUE T4

I mm *GOLTONE ” DUAL-RANGE COIL.
Type DW/S.

Designed to give high Degree of Selectivity.

Wound witk High Grade Instrament Wire. Typs
R DW/8. With Base and Terminals, 5/- each.
% GOLTONE * COMPRESSION TYPE CONDENSER.
Selected by Designer for the ¢ SIXTY SHILLING THREE.”
Type % J * price 9d. each.
% 4 GOLTONE * Componeats ars obtainable trom all frst-
) class Radio Stores. REFUSE SUBSTITUTES—:! any difi-

WITH HORIZONTAL DRIVE
=

SPECIFIED for the = :
B AN D P As S H - F. WARD & GOLDSTONE LTD. ;gxcz:;,;g:'
UNIT conNvERT YOUR SET INTO

aNn ALL WA\IE SET

only

OTHER ** GOLTONE *» COM-

PONENTS SUITABLE FOR

THE “SIXTY “SHILLING

THREE.”

3-Chassis Type Valve Holders
4-socket, R16/421, 4d. each.

1-.0003 M#d, Fixed Condenser
R15/72, 5d.

1-5-way Bamry Cord, R55'385,

12 Meg. Grid Leak. 14R15/
1-1 Mag' Grid Leak. 14R15/

Steel Frame with Cover Trimmers
operated from top. Sections matched
within { per cent or 1 mmfd. (which- Or
ever is the greater). Supplied com-
plete with full-vision *Horizontal
drive with moulded escutcheon.

2%.0005

18/3

complete

(Condenser Free wiring dia-

only  12/6) All wavelengths

from 14.5 to
2,000 metres
covered by this
British General
All-Wave Tuner.

grams showing

how you can
build or convert

your set supplied
Free. State

circuit when

ordering.

W I N G R o V E & R o G E R s L T D F:o all dealer- o direcrfron the manu[acturers:

188/189, Strand, London, W.C.2. Works: Oid

lSwan, Liverpool:  'Phone: Temple Bar 2244 BRIT' S H G E N E R AL
s _B__FIER. = B _=/ ]

BRITISH GENERAL MANUFACTURIN(;: CO.. LTD.,

Brockley Works - ondon. S.E.4.
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For all standard
and all recent types
of Blue Spot M.C.
Speakers, 66 R
Units and Cabinet
modets. This
new Class B
Unit can be fitted

in a few soconds,

in the case of
Blue Spot Speak-
ers  simply by

= - means of bolts
which bind unit and speaker together as &
comple}.c rigid unit. The assembly will then
fit inside any Blue Spot Speaker cabinet.
Among the features are TONE CONTROL
to match Unit with Set, provisiou for Gmd
Bias for Class B valve when required, and
EXTENSION SPEAKER PLUG. The complete
unit is of superior manunfactars throughout and
being made of meta) is practically unbreakable.

SEND FOR IT ON 7 DAYS’ TRIAL

Send only 3/6, if satisfied pay further 5/- at once, then 8 monthly pa ments
of 5/=. (Cash In 7 days, 43/6) WITH OSRAM B2l VALVE, bur withe
Speaker. Sent carefully packed and carriage Paid, Ry midttont
Model 45 P.M.  Send 2/6 for 7 days’ trial, if 2’6
satisfied, further 5/~ at once, then 6 monthly T
payments of 7/6. (Cash in 7 days, 45/-).
at'once, then 6 monthly payments of 5/-. (Cash, 32/6.)
E. J. HERAUD, itd., Dept. P.31, NUMBER ONE, EDMONTON, LONDON, N.18
’Phone: TOTtenham 2256. Satisfaction or Money Back Guaranteed.

BLUE SPOT SPEAKERS
Model 29 P.M. Send only 2/6; if satisfied, further 5/-
Branches: 78/82, Fore St, Edmonton; 77, West Green Rd.; Tottenham ;

Blue Bpot 45PM Btted (o
Clags B Output Stags

34, St. James St, Walthamstow ; and 139, Hertford Rd., Enfield Wash.
ith 1e
PLes :mecou‘t::ol
22 /6 and connec-
ting leads.

It yonr desler does not etock
Universa 1934 P.ck-ups,
writeus for catalogue, stating
dealer's name apd address.

, -

UNIVERSE/Y
ana

1834 PICK-UEPF

“SUPER " MODEL. Output nearly 4 volta, average . °

2 voita, Base used m any position, Pick-up reed G I~

cvannit go out of adjustment (patt. applied for).

Ballcatch swivel head for easy needle changing. A

Welght on record adjustable.* Moulded in A R
brown bakelite case, Fully guaranteed, ] 3

COSMOCORD L'® D’ B R OR D DD

December H:IL 1933

VWhyis GROUSVENUR
the longest-lived batrery
in the World?

Firstly . « . The zinc cells are the cause of 99% of battery failures.
By the Grosvenor MERCURY process, thesc vital cells arc guarded
—scientifically protected against corrosion and deterioration.
Secondly . . . So long do these MERCURY-protected cellslast that
Grosvenor fill them with extra chemicals to use them up. Evéry
Grosvenor battery is crammed to the limit with this abundant extra
long-lived power. s
Thatis why it is no idle claim, but a scientific certainty that Grosvenor
are the longest-lived batteries in the world—the batteries that give
you more for your money. Insist on Grosvenor next time, and test
this for yourself. -

NEXT TIME
PLUG INTO
THE BATTERY-

@ GROSVENQR  Mercury
Batteries are made for every
Radio peed, from 5,4 to 20;-,
Ask also for Qrosvenor
Miscanlite Electric Torches,
strong "~ and  attractively-
voloured ; from 1/-.

“THATGIVES
% YOU MORE

GROSVENOR ELECTRIC BATTERIES LIMITED,
2-3, White Street, E.C.2. Telephone: METropolitan 6866 (2 lincs)
£ e}

}

SERADEX PRODUCTS.

Moulded Resistors

(as illustrated).

Grid leaks - - - G 5d.
M-75 § watt rating - - 6d.
M-150 1} watts - - - 8d.
M-300 3 watts - - 1s. 3d.

Made in usual values. !

Mail coupon for full range of fists.
575 Moseley Rd., 8 "™~ :

Birmingham, 12. .

_____________ Priv. 21233 g

An inexpensive Cabinet
of unique design

The ¢Popular,’ a well-and attractively
constructed cabinet, is the ideal cabinet
to house any radiogram. Incorporating
many unique featutes, with base and
baffle boards and accommodating the
Garrard Automatic Record Change.
Makes a most acceptable Xmas gift.

Order now or_ send coupon for free Camco
Cabinet Catalogue.

Carrington Mfg. Co. Ltd.,

24 Hatton gaédlen, London,

Wks. $ south 'Croydon.
Holtorn 8202.

A e mam — e ——

Post in 1d. envelope

Name .

[ E R N KRN RN NN ¥ N N § ¥ Y 7Y

BRITISH MADE

CONDENSERS

Two representative types :—

PEAK

Type CB7 Type €9
Tested 1’:”12?1:' D.C.] Tested 2,000 Volis D.C.
) i e Ayl
Voltage 500V. D.C. Working 630 Volts D.C.
01 mfid. .. 2/- .01 mfd, 2,3
1 0 2/- 1 . 23
25 23 25 . 2/6
oo 206, 5" 29
10 206 1 . 3/9
20 3/6 2 » 8/-
40 6/- 4 " 10/~
60 76 © 156

8. »

Write for complete new list.

WILBURN & CO., Wheatsheat House, Carmelite Street, London, E.C.4.
Tel. No. Central 6810.
Northern Agents: W. Andrew Bryce & Co., Tile Street, Bury, Lancs.
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1po! comni-
mended to you—by the designer himself, and by the name it
bears, ORMOND ! " Use it for your * £3 THREE ” and be sure
of getting the excellent performance which has won the designer’s
approval, and the excellent valus which Ormond's name assures.
Though moderately priced, this Ormond geared dial reaches
the height of perfection in design and construction. The
frame is of extremely strong and highly
polished bakelite. Both fast. and slow motion
are obtainable; the former by direct drive
from the centre knob, the latter by geared
drive from the lewer knob. Ratio approxi-
mately ro to .

ORMOND  ENGINEERING
Co. Lud,,
Ormond: House, Rosebery Ave.. London.
E.C.1

/g

Cat. No. R/360.

The

Tele"ﬂ;o‘ne £
Clerkenwell 5334-5-6 & 934456
Telegrams : ** Ormondengi, Isling.”™

Post' Free trom

36!

./“3"2.”BWERYTVPE
' VALVES:—H.,, HL& L.,
/  3{6.. Power, 4]4. Supef-
/ Power, 4/6. $.6.,7'6.. Var-
* Mu, 7/6: *“Class, B ™ 9g-..
' Pentode type,10/-. (Metalised.
3d. extra).
382" Palent UNBREAK.
ABLE METAL - SHEATHED
' VALVES (BATTERY TWPES) =
HL., 46, Power, 5/6. Super-

IF THERE IS

A BETTER
ALVE THAN
362,USEIT
BUT THERE ISN'T |

Moreover, 362 save you 50%.
They are as good as any—
better than most, Euglish or
foreign. Remember foreign
goods sold from an office in
England are still foreign.
362 are entirely British, non-
microphonic _and FULLY
GUARANTEED.

Cash with order. Cheques and P.O.’s must be crossed and made payable to :—
THE 362 RADIO VALVE CO., LTD. (Dept. W. 29), Stonecham Road, London, E.5

NEWNES FILMCRAFT SERES

Two Important New Books

FILMCRAFT
By ADRIAN BRUNEL

Intended primarily as a guide for amateur film enthusiasts. Every step
from the choice of a subject to the final cutting and editing of the film is
clearly explained.

FILM TECHNIQUE
By PUDOVKIN

Pudovkin ranks with the greatest Directors of the'cirema and the influence
of his pioneer work is found in every modern film.

3,6 each By post 3/10 each

| Obtainable ot oll Booksellers, or by post from Gearge Newnes, Limited,
N ‘,8-1;,.5011‘;‘;'::1»‘;;; Solrcel. Slsmnd. Londomy, W.C.2

Geor Newnes, Lt¢

0IMP EfE 62 “CLASS B"" KIT.
»Cass B? Valve, 7-pin vaiveholder,
Input & Ontput® Transformers,. with full
instructions, 28/, With AM.C. Loud-
speaker, 50]«

' yow are building a Class "B set ar only adding

Powen6/s. 5.G.,10/-. Var-Mugsljt,. | o -
this guide invaluable.

R A

it away

Multitone are doing more than
selling, good: transformers, They are now giving
you' a new Complete Guidie to Class. "B Whether

It explains the theory of L
Class “B” amplification and gives full particulars
of circuits and components.

Write to Dept. H, for a free copy.
TOCO TONE CONTROI“. TRANSFORMER & ‘

atio
(saves an_extra 30 per cent. HT.) .. .o
Graded Potentiometer . e i 3/6
BEPU DRIVER TRANSFORMER
Ratios 1/1, 1.5/}, 2/1
High Power Efficicncy over 85 per cent. -Very low
overall secondary resistance 100 ohms.

PUCHOKE CENTRE.TAPPED CHOKE jhud
or matching any speaker to Class " B"

output. .. s .o .e o

CLASS “B” CONVERTER UNIT
Those_who do not wish to interfere with the wiring
of their present sct can buy this simple unit. Just
plug in adaptol:_ to last valve stage and
enjoy Class " B” advantages +. (less valve), ¥

OR IN KIT FORM .. o -1 e 27/6
an If you do not know who is your nearest Multilone Dealer,

please write to us.
Ny TEToNF
LIMITED

M
B,
95.98. White Lion Sireet. Terminus 5474/3

™
JULTITONE CUIBE
A
:h cLasss

E

COMPANY
. London. N.I.
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BATTERY MODEL KIT 341
PENTODE OUTPUT
Balanced Armature Loud Speaker

Complete Kit of Parts including Cossor
Vatiable-Mu Screened Grid, Detector, and
Pentode Valves. Fully screened coils, Double-
Gang Condcascr, all-metal chassis, and all the
parts. Handsome cabinct 1834% x 134" x 10",
space for batteries and accumulator. Balanced
Armature Speaker; provision for Gramo-
phone Pick-tp Plug and Jack, Wave-length
range 200{530 and 900/2,000

e rice £6.7.6

Hire Purchase Terms 16/- deposit and 10 montbly
payments of 12/6, or alternatively 20/- deposit
and 6 montbly payments of 20/-.

BATTERY MODEL KIT 342
MOVING COIL LOUD
SPEAKER

Complete Kit of Parts similar to Model 341
described abovg, except that it is supplicd
witha Permanent Magnet

soaer” < e £7.2.6.

Hire Purchass Terms 17/6 depasit ard 9 montbly
paynients of 15/6.

BATTERY MODEL KIT 344
CLASS «B” OUTPUT

Complete Kit of Parts as Model 341,
described above, but with four Cossor Valves,
Class “B” Output Stage and Permanent
Magnet Moving Coil

T pae £8.2.6

Hire Purchase Ternis 20/- deposit and 10 monthly
payments of 16/-,

Prices do not include batteies or accumulator

ALL-ELECTRIC MODEL
KIT 347

Complete Kit of Parts, similar to Model
341, described abave, but with four Cossor
A.C. Mains Valves (ingl. Rectificr) Power
Unit and Mains Energised Moving Coil Loud
Speaker. For A.C. Mains only z00/250
volts (adjustable)

4P/40 cycles. Price £8'19°O

Hire Purchase Terms 20/- deposit and § monthly
payneents of 20/-.

Prices do not apply in I.F.S.

own Programmes

Wouldn't you like a Receiver which
would bring you a whole host of pro-
grammes from which to choose your
entertainment ~— station after station——
free from interference — at generous
volume—with a rich, true-to-life tone?
For a remarkably small outlay you can,
own such a Set—the Cossor Melody
Maker. This remarkable Receiver in-
corporates every worth-while radid
development. Its performance is out-
standing—equal to many highly
priced Sets. Yet it is so simple
that you can assemble it at
ome—even if you know nothing
about Wireless—send the coupoh
for a Constryctional Chart.

Hlustration shows Models 342,
844 & 347, Model 341 has
similar cabingt but with Loud
.S}pcaker adjustment in centre
of fret.

MELODY MAKER

SEND FOR CONSTRUCTIONAL CHART

P

To A. C. Cossor Ltd., Mclody Dept., Highbugy Grove, Landon, N.5.

Please send me a Constructional Chart which tells me how to build
a Cossor Mclody Maker.

Model....cctnuens State Model No. required

INFALTL e SO SRR

Address

¥BAC. 24Wf3a.
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Radio Budapest, December 2nd
T has taken almost two years to build
the 150-kilowatt Csepel super-power
station, but tests have nmow been carried
out, and the transmitter will be formally
opened on December 2nd, when it will
take over the regular daily broadcast of
the Budapest programmes. Hungary may
now boast of possessing possibly the most
powerful and up-to-date plant “existing in
Enrope, and the world’s record for “the
highest aerial tower.

New High-Power
Slovakia
JORK is to be started shortly on a
30-kilowatt station to be erected
on a site near Banska Bystrica (Eastern
Slovakia), and which, when built, would
operate on 765 metres. The povwer has
been limited in view of the fact that the
“ channel ” i5 one borrowed from the
shipping band. It is also proposed to
transfer Bratislava to a position some
thirty miles north or north-east of its
present location, and to take this oppor-
tunity of increasing the power to 100 kilo-
watts. The work will be carried out during
1934.

French Engineer’s Sensational Project
AS a special attraction to the next
International Exhibition at Paris, a
French engineer has submitted plans for
the erection of a thousand-metre-high tower,
to bring back to France the record held for
so many years by the Tour Eiffel. This
pro;ect contemplates two motor ways per-
mitting cars to reach the summit! The
top storey of the building, according to
the inventor’s plans, will accommodate a
vowerful radio station, a planetarium, and
Llso ample space for a fully-equipped
meteorological observation post. At a
deight of 800 and 900 metres, it is proposed
to build a sanatorium. Thc lower and
ground floors will be occupied by arcades
for the erection of shops, swimming pools,
ténnis courts, ete., and a sports arena. It
is stated that the carrying out of the inven-
tor’s plan would take three years to accom-
plish, but that the result would be one of
the world’s greatest architectural and
engineering feats.

Stations for Czecho-

American Relays of Antarctic Broadecasts
FROM November 18th, every Saturday
night at 22.00 (Eastern Standard
Time), or 03.00 G.M.T., the Columbia
Broadeasting Company will attempt to
carry out relays of transmissions from the
Byrd Antarctic Expedition on its way to
the South Pole. © The broadcasts will'also
be made through the usual Columbia-short-
wave channels. b

The Editor
and Stafft Join
in WQishing
Every Reader
a Very
Thappy Christmas

& S S S NS L TS

P.T.T. Rennes
CCORDING to a Paris wireless journal
T.8.F. Pyrogramme, the French State
transmitter at Rennes, following a thorough
overhaul, will shortly increase its power to
25 kilowatts. Although it had been hoped
to effect a complete reconstruction of the
plant, this is hardly likely to take place,
as the authorities have agreed to the
installation of a larger station at Thourie.
It will, however, not be ready for many
months to come.

|

Moscow’s Broadcasting House

T would appear that the ambition of
I the Soviet authorities is-to possess a
Radio Palace in Moscow of such a size

that it will surpass in every respect the
headquarters of the B.B.C. in London and
those of the Funkstunde at Berlin, and be
comparable only to Radio City, New York.
Some twenty-four different schemes have
been put forward and are to be judged
within the next few weeks.

Delayed Opening of Calro Station

'CONTRARY to the statement made

that the 10-kilowatt Abu Zabal
transmitter would be brought into operation
in January next, it is now reported that
the official opening cannot take place before
April, 1934. In the meantime, licences to
work the small local stations have been
extended.

Broadcasting in Dutch East Indies
NEW broadcasting organisation, styl-
ing itself N.I.R.O.M. (Nederlandsch-
Indische Radio Omroep Maatschappij), will
start its activities on March 1st, 1934.
The transmissions will be carried out by a
number of existing stations, as well as by
others to be erected at Batavia, Bandoeng,
Samarang, and Soerabaya. A high-power
transmitter is to be built at Priok, to give
an effective service to the entire archipelago.
In order to keep in close touch with Europe,
the N.I.R.O.M. proposes to relay broad-
casts from Holland through the Dutch
short-wave station PHI at Huizen, which,
in consequence, will increase its trans-
mitting hours. Special broadcasts to the
Dutch East Indies by PHI on 25.57 metres
can be heard daily between G.M.T. 15.20
and 16.20.

America’s Pocket Radio Receiver

TWO-VALVE set no larger than a

postcard-size folding camera, and
weighing no more than two pounds com-
plete with a three-inch loud-speaker, is
the latest achievement of a radio-set
manufacturer in the United States. The
two valves are said to do the work of five,
and are of the latest pattern. The apparatus
is not battery-fed, but operates from either
D.C. or A.C. mains. It is claimed that the
complete outfit, small as it is, will permit
its owner to listen to a number of stations,
the tuning being effected by a miniature
drum condenser dial; the set is even
equipped with an efficient volume control.
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Early Morning Catches s
AT this period of the year the super-
earlyriser, or the night worker, willfind
no difficulty in tuning in a number of North
and South American broadcasts. As in
most instances the wavelengths almest
correspond’ with the condenser readings of
well-known European stations, the search

for these distant broadcasts is an easy one.

Of the best heard the following should be
specially noted : WCAU, Phila-
delphia (256.3 m.); WTIC,
Hartford (282.8 m.); WPG,
Atlantic City (2726 m.) ; WBZ,
Boston (302.8 m.); WEAF,
New York (4543 m.); WJZ,
Bound Brook (3945 m.);
WABC, New York (348.6 m.);
WIOD, Miami Beach (230.6 m.)
and WRVA, Richmond (270.1
m.). 'The following Buenos
Aires transmitters may also be
relied upon on most nights:
LR4, Radio Splendid (303 m.);
LR35, Radio Excelsior (361 m.);
LR3, Radio Nacional (316 m.)
and LU3, Radio Mayo (476 m.).

THE

A Colliery Broadcast
IF you are interested in “a
transmission from a' coal
mine roughly one quarter of a
mile deep, listen to the Midland’
Regional programme on Decem-
ber 9th.- On that date the
B.B.C. engineers will rclay the
noise of the miners hewing coal
from one of the deepest seams
in the Bestwood pit, near Not-
tingham. An explanatory com-
mentary will be given on the
coal-mining industry, and the life of the
men who procure the fuel for your house-
hold grates.

New Budapest Short Wave Relay
AS soon as the Budapest (1) 120-
L. kilowatt transmitter has  been
brought into daily operation, the Hungarian
authorities will carry out a regular relay
of the main programmes through one of
the short-wave transmitters at Szekes-
fehervar (Stuhlweissenburg). As the station
is a powerful one, namely 20 kilowatts,
the broadecasts will be well heard throughout
Europe. The wavelengths used by HAT
are 21.92 m. for day transmissions and
43.86 m. during the night hours. Special
programmes will be prepared at Christmas
for the benefit of Hungarians dwelling in
North and South American States.

Revival of Good Night, Vienna
OLT MARVELL’S romantic operctta,
first produced two years ago, will
return to the mierophone in the Regional
and National programmes on December 6th
and 7th. At the time it was to be one of
the “first productions - from Broadcasting
House, but the eleven studios required
were not ready, and so it became the final
big show at Savoy Hill. A successful
“ talkie *’ version was seen and heard in
Great Britain at a slightly later date.

Lucerne Plan and Long Waves. i
S a result of the recent conference
held in Amsterdam it is stated that
no diffieulty is anticipated from the general
ctanging over of transmitters operating
in the medium broadeast band. Asregards
stations. of which the channels are above
1,000 metres no defiiite decisions could be
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taken, inasmuch as Finland, Holland,
Poland, and Sweden wmaintain their right
to their 'previous allocations in the long-
wave b&nd. As, however, such higher
powered stations as Madrid, Brasov, and

The radio -equipment at Parkeston Quay Radio Station

otkers for which channels have been
provided will not be working for some time,
it will be‘ possible to make certain adjust-
ments in the plan which should prevent

SOIVE THIS?

Problem No. 63. :

Being desirous of making some efficient coils, ¢
Jackson started by winding a tuning coil. He
read all the articles he could find on the subject
and finally used Litz wire, together with a
large diameter former, and wound the coil fora
detector circuit. When finished and tested
he found that the medium-wave reception was
quite good, but onthelong wavesonly Daventry
could bereceived, Asthereactioncontrol was
rotated the set seemed to go dead and no
reaction could be used. No reaction squeals
could be obtained at all. The winding was
tested for continuity and found in order, and
no short-circuits existed. Every component
was tested and found in order. What caused
the trouble? Three books will be awarded
for the first three correct solutions opened.
Address your attempts to The Editor, Pracri-
CAL WIRELESS, Geo. Newnes, Ltd., 8-11,.
Southampton Street, S8trand, London, W.C.2,
and mark the envelopes Problem No. 63.
All entries must be received not -later than
December 4th.

ST

SOLUTION TO PROBLEM No. 62.

The smoothing choke which Atkinson purchased
was too small and was not providing sufficient smooth-
ing. Thesecond choke was of the snmetype, and when
.wired in cirenit the windings of the two chokes were
inductively coupled, with the result that the hum was
accentuated. 'The twao chokesshould-have been wired
in series in the positive lead and stood so that the fields
were In opposition. .

No reader succeeded in correctly solving Problem
No. 81. Several solutions wereinadequately expressed
and simply stated that * The colls were wrong,'” or
I Wrong?y connected coils,” and solutions should,
therefore, be expressed in a manner which leaves no

doubt as te the fanlt whieh.is thought to-exist.
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mutual interference when it is brought into
operation oen Januwary 15th, 1934, Onthat
date most stations will clofe down at
11.0 p.m., G.M.T,, in order to permit the
engineers to re-adjust wavelengths, and
listeners who care to sit up during the latér
hours of the night will hear a number of
test transmissions: carried ouk with a view
to measuring the respective channels.

“G.U.Q.”

Similar tests willi take place on following
nights unti} the stations have
been: proved to huve taken up
their exact positions in the
ether.

London as the World’s Telephone
Exchange '
HE Swiss aunthorities are
establishing a wireless puh-
lic telephony- serviee: with' Cesta
Rica, CGuatemala, Niecaragua,
Panama and the Canal Zone.
All communications will be made
vid London, New York and
Miami (Florida)

Hungarian Pregramme on Short
Waves
N order to give its nationals
resident in the United States
an opportunity of hearing the
pick of the Budapest radio
entertainments, the Hungarian
broadcasting authorities have
made arrangements to relay the
programies through one of the
Székesfehervar short-wave -sta-
tions..

Radio Normandle and Fishing
Trawlers
; OST- readers will have
noticed ‘how badly, at'
timées, the Fécainp broadcasts age marred by,
shipping morse transmissions. It isdue tothe
fuct that the French trawlers working off the
coast use 200 metres for their wireless tele-
graphy communications with owners, andin
most instances their apparatus is strangely.
out of date and, consequently, very flatly
tuned. An arrangement, however, has:
now been concluded between the Radio’
Normandie station and the fishing com-
panies which should give general satis-
faction. In future the trawlers ‘‘spark-
ing > from 6.0 to 7.15 a.m. will elose down
from the latter time to 8.45.a.m. in order to
allow the broadeasting station to put ent its.
early morning programme. For other
periods during the day and evening it would
appear that the possible urgency of the
traffic would not permit of any definite
allotment of time on the ether.

in 1909,
A. description of this station was given on this page in last
week’s issue.

Possible New Duteh High-power Station
IN an endeavour to settle the differences
existing between the numerous pro-
gramme associations interested in radio
entertainments in Holland, the Dutch
authorities are seriously considering the
erection of a further high-power station to

‘| operate on a medium wavelength. So fap

these various societies have had to share
time, and there are in the country only
two stations at their disposal.

Another German Interval Signal
LTHOUGH the bulk of its programmes:
are relayed from Breslau, the Gleiwitz.
station has introduced a speeial theme
played on a musical box ‘for:ite own leeat
broadcasts. It consists.of an excerpt from

a popular Upper Silesian folk:song.
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N many cases there will be an  overflow
meeting in the house at some part of
the season’s festivities, and it will be
found most useful to have an extra loud-
speaker connected to the receiver so that
everyvone may partake of the wireless or
gramophone music. The problem of adding
a second loud-speaker is not the simple
one which it might at first appear to be.
It is true it may only be joined in series or
in parallel with the existing loud-speaker,
but if the two speakers are of different

registances. and also of different types, it }

may be found that the total output is
reduced. or distortion is introduced. The
following notes are therefore given to assist
in deciding upon the best method to adopt
for different types of receiver.

The Commercial Set

The majority of commercial receivers of
modern design already include sockets or
terminals for the inclusion of an extra

loud-speaker, and the makers will have |

‘given particulars, either in the instriiction
booklet or printed on the inside of the
cabinet, regarding the resistance or type
of lqud-speaker which should be employed.
If no information is forthcoming, and no
provision has been made for an additional
reproducer, the wiring of the receiver will
have to be modified as described further on.
The loud-speaker is always connected in the
output circuit, and may be direetly-fed or
parallel-fed, and in the case of most moving-
coil loud-speakers an input transformer is
employed. Fig. I shows these two methods,
with the speaker represented diagrammati-
cally. Tt should be understood, of course,
that the conmections may actually be to
the speaker windings or to the primary of
the input transformer. Where a speaker
with a transformer is employed, un-
- doubtedly the best connection is that shown
in Fig. 2. Here the primary of the trans-
former is connected direct in the anode
circuit of the output valve and a fixed
condenser is joined between the anode and
the extra loud-speaker. This may be of
the ordinary type or one with an input
transformer, and
the other side
of it is joined

How to Connect an Additional Loud-
- speakef to Obtain Maximum Results

By W. J. DELANEY

Fig. 1—The
t wo standard
methods of con-
necting a.loud-
speaker. Abov ,
the anode cur
renl passes
through 1t h

windings of the
speaker or ils
traasformer,
whilst below a
filter circuit is
employed which removes the
direct current component from

the speaker

iron speaker connected direet in the
anode circuit, and in this case a similar
type of speaker may be used in conjunction
with it, and it should be connected in
parallel, that is, as shown in Fig. 3. On
no account should the speaker be joined in
series in view of the voltage drop which will
result. If it is desired to use one speaker
whilst the other is out of action, a simple
single-pole change-over -switch should be
fitted as shown in Fig. 4, but it must be
remembered that the H.T. current has to
pass through the distant speaker, and this
should therefore be wired with good, heavy
| gauge wire, and not placed too far distant,
in view of the inevitable voltage drop along
the extension leads.

The Moving-Coil Speaker

. The speaker of the moving-coil type wili,
in practically every case, be provided with-
an input transformer, and if this is not
already included direct in the anode circuit
the wiring should be modified to include
it in that position. A fixed condenser of
not less than 2 mfds. should then be wired
from the anode of the output valve to one

of a pair of extra terminals, and the other
terminal should then be joined
toearth. Thisarrangement will
prove the most satisfactory in
every case, and the additional
speaker may be at any required
distance from the receiver with
no ill effects, as the direct
current is not passed through
the extension leads. Further-
more, only one single wire need
be taken to the distant listening
point, and the other speaker
terminal at that point may be
joined to the nearest available
earth, such as a water-pipe,
gas-pipe or buried connection.
If it is desired to cut out the
speaker which is connected
direct to the receiver, it will
be necessary to break the
secondary lead of the trans-

to earth. Thus one speaker
is directly fed and the other

Kl Source,

Ouloul '
takeholder

f il

Fig. 2—The besi_method of connecting an extro speaker. The Simple Set
he primary of the speaker iransformer acls das a choke

Her»ej);
and “the additional speaker is filter-fed.

Addrtronal laz/d:ﬁf point

4 1 There are many of receiver
advantages from this scheme and a few drawbacks.

parallel-fed, ar d
providing the two
speakers are ‘not
too dissimilar the
results from both
will be as good as
when one only is
useid. Naturally,
any great differ-
ences will result
in the quality being
impaired, and this
should be
borne in mind if a
_second speaker is
being purchased.

The simple type
will
employ a .moving-

Additrornal
Loudspeake

Fig. 3—~Wher an ordinary moving-iron speaker is employed
direct in the an de circuit, an additional speaker of the same

vgpe may be joined in parallel.
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former and fit a simple on/off switch
at that' point. Provided the_switch is

fifted fairly closc to the ‘speaker this

will occasion no ill effects.

Controlling the Volume

When the additional loud-speaker con-
sists of one of the-ordinary moving-iron
types, and -the self-contained or existing
speaker is of the moving-coil type, the
reproduction on both will be upset to a
certain extent. * The principal fault wjll be
that the moving-iron speaker will be over-
loaded, as the volume which can be handled
by the moving-coil is vastly greater than
that which the moving-iron will carry.
Thus, when the receiver is tuned-in on the
moving-coil and volume adjusted to give
best reproduction, it will be found at the
distant listening point that the reproduction
from the ordinary speaker is terrible. due
to the overloading. To obviate this, a
volume control should be fitted on the
speaker, and it should preferably be ecom-
bined with a condenser in
order to introduce a tone-
control effect and so assist in
obtaining a balanced repro-
duction. Fig. 5 shows the
eonnections for this type
of circuit, and the most
suitable values for the control
and condenser have been
marked on the pictorial
diagram. With the filter
arrangement it is.-possible,
of course, to employ more
than one distant listening
point, and the extra speakers
should all be joined in this
extension lead, with separate
carthing points if desired.

Separate Listening Points

For some requirements, such as
one or two of the games mentioned
in another part of this issue, it may
be found desirable to have separate
listening points in a number of

parallel in the filter
extension lead, as
shown in Fig. 6. This
arrangement permits

of all the speakers’

being used at once,
or of any one being
uged singly. It must
not be forgotten, of
course, that when
the éxtension speaker
i8 used in any form it
is essential to re-
member to switch
off the actual wireless
receiver when no
further listening is
required. There is a
risk where the re-
ceiver and speaker
housed

are in one
cabinet, and the
speaker . is  fitted
with a  silencing
switch, that the
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Loudlspeaker i

 Smgle- ol
Share-ver

ig} : SN\
)« -
Bemesem

J L
Cecdloeel tolpotroldor R e
Additional Loudspeatér

Fig. 4.—1If the method of Fig.3 is adopted a change-over switch may be
included inthe H.T. positive lead to change from one speaker to the other.

distant speaker may be switched
off, and the receiver left in a live

condition, due to the fact that it
is in another room an’ no sound
can be heard from it. The obvious
safeguard is to fit some form of
panel light, although if you do not
g0 back into the room where the
receiver is situated, this will not
be of much use.

Where it is desired to instal the
extra loud-speaker in' a distant
room in a permanent position it
would be advisable to fit one

it
i J

different rooms, and each point
may only be required at one
time.
would be best to include

speaker and to wire them all in

For this arrangement it Fig. 5.—When the
a extra speaker, a volume control

to prevent high-notz loss.

of the well-known Remote Control
devices which operate on the
filament (or heater supply) as
well as on the loud-speaker. Thus,
when the listener desires to switch
off, the control fitted on the
speaker, or in a convenient position,
is operated, and the distant re-
ceiver is switched off without the
risk of the valves being left in
circuit. These controls must, of :
course, be correctly wired, by which’
I mean that the inter-connecting
leads must be sufficiently heavy to
enable the heater or filament
current to pass without undue
voltage drop, or, alternatively, one of the
relay devices must be employed. The
ideal arrangement, of course, is to employ

used in conjunction

may be
simple .on/off switch on each with the latter, but a fixed condenser should also be included

a socket in which is fitted a jack-switching
device, and to connect the loud-speaker to
this point by means of a plug. Thus, in
order to hear the signals the plug has to be
first inserted into the socket with the result

that the filaments are switched on and the
anode circuit is also completed through the
Joud-speaker connection. When finished,
the plug is removed, thus switching off
the receiver and also presenting the user
with the necessity of using only one extra
speaker, with the connections made, if
desired, to every room in the house. . °
One small point might be referred to
and that concerns the installation <of
distant listening points where there is
definitely a real drop in strength due to the
length of the leads. Inthiscase it might he
found desirable to include with -the loud-
speaker a single stage L.F. amplifier.

Fig. 6.—(Left).— A number of exira loud-speakers
may be joined on the filter-fed system, and

each may be switched in, or out, of circuit as
desired, by means o[ simple on-off switches
inserted in one of the supply leads. =
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N another article in this issue there are
described a number of entertainments

which can be provided by means of a

wireless set used in conjunction with a
microphone. There are, however, many

other forms of amusement that can be

obtained from the use of a receiver in
conjunction with odd components ‘and
accessories that almost every rcader is sure
to have on hand.

A *‘ Radio Violin >’

Some excellent amusement is to be
obtained from using the wireless set as a
musical instrument. By that we do not
mean using it as a means of reproducing
broadcast music, but for actually producing
the original sounds. A form of ° radio
violin ” can be made by the simple process of
connecting a 2ft. length of stout

- PRACTICAL ~WIRELESS

adio Enterlninments
Christmas ——:

In this Article the Author Describes a Number of Forms of
Entertainment which can be Provided by Means of the
Wireless Set Without the Necessity for Extra Cadgets.

F’

If it is found that, after making the
slight modifications described above, suf-
ficiently strong oscillations cannot be
produced, you should try increasing the
degree of reaction coupling by wiring a
fixed condenser in parallel with the vari-
able one used for reaction control; it
might also be found necessary to increase
the detector anode volta,«'e

An Electronic Piano

Another form of electromic or radio music
can be produced by connecting different
grid condensers in the detector grid circuit.
These can be arranged on a baseboard and
connected to push switches of the kind
used for electric bells, ‘and which can be
bought for a few coppers each at sixpenny |
stores. The connections required are clearly
shown in Fig. 2, where it will be seen that !

¢

i

|

Deleclor tadve~

copper wire or copper tubing to (liEea Condensers —
the grid terminal of the detector ik S m%ow 2

‘valve (see Fig. 1). The aerial
and earth leads must be discon-
nected and reaction furned up
to its limit so that the set
oscillates strongly. By moving
the hands to and fro near to
‘the projecting rod different
‘notes can be produced. The
sounds might not be very
musical at first, but by slightly
‘varying the reaction setting,
changing - the high-tension

&
7o Tariern; Coel

Fig. 1.—How the ** radio violin
is made and played.

remarks, in regard to obtaining
sufficiently strong oscillations
and removing aerial and earth
leads, apply as for the * violin ”
previously described.

Simplified ‘“ Home Broadecasting *’
In another article in this issue

voltage, -or using 'a different
value of grid condenser it is
possible, after alittle experiment,
to obtain quite pleasing effects.
The *“ radio violin ” is by no means an easy
instrument to play, and a good ‘deal of
practice is required before a * recital ”’ can
‘safely be given in public.

Fig. Z—A szmple

on * Home Broadcasting > some
interesting games and experi-
ments, which can be tried by
using a microphone connected to
the pick-up terminals of the set.
are fully described. For the

arrangement for an
o
** electric piano.

benefit of those readers who do

the idea is to bring any one of a number
of condensers into circuit by depressing
the plunger of the appropriate switch.
Better results can be secured by employing
pre-set condensers, for then it

Dowel Foas

78 Jeezyr 77
=746

/ormgfbnz‘ac =
/ 1! pring Conlfacts
Connected 7ogether)

Any Neumbder
re-Set C’onaz;sr?m

is possible to “tune” the
““ piano ” by setting each con-
denser in turn to produce a
particular note. 3

As an alternative to the'ready-
made switches, a very simple
and equally effective key-
board” can be made by using
a number! of strips of springy
brass bent to the shape shown
in Fig. 3. These can be made
to complete the grid -circuit
against the heads of brass wood-
screws when they are pushed

- u nd-//eadect bod r:n’;ws Torm Combacks

Fig.3.— A better idea for the heyboard of the “electric piano.”

down by ineans of short lengths
of dowel rod. All the required:
constructional and wiring details
are given in Fig. 3, and no.

*in following thém. e same

, difficulty should be ex})ﬁuenced 2

not possess a microphone, how-
ever, it might be mentioned here that an
old loud-speaker of the horn type, or even a
telephone ear-piece, makes a fairly good sub-
stitute. The speaker or earpiece is simply
connected to the pick-up terminals, no
intermediate transformer being reqmred
_Naturally, this form of extemporized
“ microphone ”’ is not so good as the real
thing, but it is quite satisfactory for some
purposes. When a telephone earpiece is
employed, it is interesting .to place a
small watech on it and to listen to the
“ Big Ben ” ticks reproduced by the loud-
gspeaker. One word of warning, though :
do not leave the watch in position for very
long, since ‘the powerful magnets in the
earpiece will not improve its working.

Fun with a Pick-up
- When a gramophone pick-up is avail-
able, no end of interesting tricks can be
played The simplest is that of playing
¢ crazy ” music, and to do this all that is
srequired is to make a hole through a record
{Continued overleaf)
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sketch shows e
how two pick-
ups can be
used to pro-
duce echo

wrntad,

gohione
le

effects. If

second pick-up can be replaced by an ordinary
sound-box and tone-arm. *

RADIO ENTERTAINMENTS FOR
CHRISTMAS

(Continued from previous page)

about lin. away from that in the centre.
The best method of making the hole
depends chiefly upon the substance of
which the record is made. With some
records it can be made with the hot end
of a thin poker or length of iron rod, but
in others it must be drilled out. In the
latter case the record must be placed on a
perfectly flat surface, whilst the drill must
be revolved as quickly as possible and with
a very light downward pressure.

After the hole has beecn made, the record
is played in the usual way, except that the
new hole is placed over the spindle.
Reproduction is very weird, due to the
eccentric movement of the records. In
some cases it i8 very difficult even to
recognize the tune, and much fun can be
had from running a *° guessing competi-
tion ” with a few selected pieces.

This treatment is certainly not good for
the record, so it is best to use old ones for
the purpose.

Echoes

If you have two gramophone pick-ups,
or one pick-up and an ordinary sound-box,
some peculiar echo effects can'be produced
by using the arrangement shown in Fig. 4.
Both pick-ups are allowed to travel over

the record at the same time, one running. |-

behind the other. By arranging the second

desired, the

** mechanical **

one to lag behind the first by varying
distances all kinds of echoes can be obtained.

Yet another good way of producing
funny effects. with & pick-up is to play the
record ‘ backwards.” With some types
of gramophone, whera the motor board is
not recessed, this can be done fairly easily
by holding the record on a wooden spindle
(or even on the end of a pencil) and allowing
the edge of the record to touch the edge
of the revolving - gramophone turntable
as shown in Fig. 5. When the turntable

is recessed, this method éannot usislly be

applied, although- it -can. sometimes.- be
made to work by placing a pile of records
on the table and allowing the edge of the
one in use to fit between the edges of the
two uppermost ones.

It will be found extremely difficult to
recognize tunes as they are being played
backwards, and a * guessing competition >’
will again provide ample amusement. For
preference well-known tunes should be
chosén, and each member of the party
provided with a slip of paper. As each
tune is played the * competitors” are
asked to write the (supposed) name down,
and after playing about ten (or just a portion
from ‘each of ten) each player is asked to
read out the names he or she has written
down. The. results will be found extremely
amusing.

Name the Station

appeal to regular listeners and radio “ fans

Fig. 5—Much amusement can be obtained by
playing records ** backwards.”

Another game which is principally " of

is called “Name the Station,” For this
game it is essential that the receiver in
use should have a long range and should
be accurately calibrated. The set is turned
so that no one except the operator can' sée
the dial. A number of different stations
are then tuned in, and each listener has
to try to identify them and write down
the names. Incidentally, this game pro-
vides an. interesting opportunity for learn-
Ing to recognize the various interval
signals and peculiarities of the different

~BEuropean stations.

A rather similar game, which might be
called ““ Radio Blind Man’s Buff,” is one
which will prove very interesting among
amateurs and experimenters who pride
themselves on their abilities in the way
of operating a réceiver. Each player in
turn is blindfolded, given a seat at the
controls, and asked to tune in as many
stations as he can. With most kinds of
“ gtraight ” sets (as opposed to super-
heterodynes) this game can be made more
fagcinating by making it a condition
that the set must not be allowed to oscillate.
In scoring, two points are allowed for every
medium-wave station and one point for
every long-wave station clearly recéived.
Two points are deducted from the score
each time the sel is allowed to oscillate.

Many of the games I have mentioned
can_be modified or combined to provide
all kinds of variations. Many readers will
also think of innumerable other games on
similar, lines.

ROUND THE WORLD OF WIRELESS
(Concinued from page 564)

Radio Salonika
S, so far, Greece is still without a
broadcasting service, a local associa-
tion of radio amateurs has opened at
Salonika a 1-kilowatt broadcasting trans-
mitter. Only one concert is given weekly—
namely, on Saturdays between 19.00 and
21.30 G.M.T., on 298.8 metres (1,004 kes.).
The call is: Empros etho Thessaloniks, and
the Greek language alone is used. In
accordance with the Lucerne Plan, the
station, on January 15th, 1934, should
alter its wavelength to 373.1 metres
(804 kes.). If this chanmel is used, a power
up to 20 kilowatts is permissible,

Crystal Seis are Not Obsolete-
ROM recent statistics established in
Austria, scventeen per cent. of the
total 48,000 registered listeners still use
primitive crystal receivers. In Italy also
the number of similar sets in existence has
prompted the authorities to assist reception

of prograrﬁnes by installing local relay
stations in the cities. The opening of
Turin (No. 2) has followed the bringing
into operation of the local Milan trans-
mitter. Another similar station destined
for Rome will be opened towards the end
of the year. The duplication of trans-
mitters thus furnishes alternative pro-
grammes to owners of the simplest type of
receiving apparatus.

New Zagreb Station
ORK has been started on the new
20-kilowatt transmitter destined to
replace the small station now. operating at
Zagreb. When completed, in the early
spring of 1934, it will work on 276.2 metres
(1,086 kcs.), a channel to be shared with
Falun (Sweden). The old transmitter will
then be dismantled and re-erected at
Spalato (Split).

The King’s Broadeast on Christmas Day

SO far as arrangements have been made,
the King’s greeting to his people

throughout the Empire on Christmas Day

will take place from Sandringham at about
3 p.m., and will be heard, to use his own
words, ‘“by men and women 30 cut off
by the snows and deserts that only voices
out of the air can reach them.”

Japan Leads in the East

T]IE Japanese broadcasting authorities,
at the expense of roughly one hundred

thousand pounds sterling, have decided to

erect a new high-power transmitter at

Kurume, :

Germany’s High-Power °‘ Push *’
AS work has already heen started on
the reconstruction of the Hamburg
station, it is expeeted that simultaneously
with the bringing into operation of Mueh-
lacker and Berlin, Hamburg will rank as
a 100-kilowatter on January 15th, 1934,
Its new wavelength will be 331.9 metres
(904 kcs.), or roughly on your condenser
readings where you now pick up Milan,
Every effort is being made by Gexman

| engineers to convert the plant of the stations.:

as quickly as possible.
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VEN a cursory glance at_the complete

wiring plan given

once make quite clear the fact that
the “ A.C. Quadpak ” is delightfully simple
to build, despite the fact that the finished
receiver has every appearance of a really
¢ professional ” job. A considerable amount
of work is saved by mak;ng use of the new

“Jgranipak ” which
includes mnot only all
the tuning coils and
condensers, but also the
first three valve-holders,
grid condenser, grid
leak. and the necessary
connections, In ad-
dition to: being very
neat and compact,
however, this complete
unit offers another most
important advantage,
due to the fact that
the threg-gang con-
denser 1is :accurately
* trimmed ”’ so that
all ‘three tuned cir-
cuits . will ¢ track
perfectly over the
whole .of both wave-
bands. The prelimin-
ary trimming adjust-
ments are carried out
by the makers in a
scientific manner. and
with the aid
calibrated .oscillators
and the like- which
are quite outside the
reach of the home-
congtructor. This
inijtial calibration does
not consist of merely
screwing up pre-set
condensers, but in
correctly bending the
split end plates of
each sondenser section
in order that every
ciroust tunes to pre-
cisely the same fre-
queney, no matter
what may be the
position of the dial.
Constructional work
is further simplified by
the use of a metallized
chassiz, to which a
number of earth-return
leads can be taken.
Andther point worthy
of mate is that the
mains" " trandformer
chosen is provided
with wire leads from

[ L

of &

Full Constructional Details for This Powerful

and Efficient Mains Receiver are Given

Below

By FRANK PRESTON, FRA.

ings, instead of terminals, and these can
joined directly to fhe correct points
contact.

by Fig. 1 will at

COMPACTLY DESIGNED
SIMPLE TO OPERATE
EASY TO BUILD
SUPER SELECTIVE

The same thing applies to the

be
of

condensers, which

MINIMUM NUMBER
OF CONTROLS
FIRST CLASS QUALITY
3 WATTS OUTPUT

(’b hckness

of MB
% Runners.

569

: In the
: safety I haveincluded
i a1 amp. fuse in the
: maing-supply circuit,
. and have also fitted

‘two .2 mfd. eentre-tapped condensers used
for decoupling the anode and °cathode
circuits of the two H.F. pentodes. I have
made fairly extensive use of dry electrolytic

provide a better degree

of smoothing than do ordinary types, and
which are also easily mounted on’ the
chassis by making a single hole to receive
the mounting bush. There has been no

necessity to employ a
panel, since two of the
controls are attached
to the tuning pack and
the third is fixed to a
small component-
mounting bracket.
When the receiver is
later fitted into its
cabinet the” control
knobs wil project
through the sloping
front and so give an
air of neatness and
simplicity to the com-
plete instrument.

It will be observed
that I have made
extensive use of fixed
registances of the
wire-ended type ; these
are low-priced and can
be connected up with
the greatest of ease.
Added to these facts,
it is worthy of men-
tion that the resist-
ances specified are
(conservatively) rated
at 3 watts, and they
bave thus an ample
margin of safety even
when used in a powers
ful set such as this,
interests of

‘safety-anode con-
nectors to the leads on
the pack, which make
contact with the anode
terminals of the H.F.
pentodes.

Arranging the

Components
Having obtained all
the required com-

ponents, the first thing
is to arrange them on

* the chassis in the

positions indicated in

. ! the wiring plan and
the secondary wind- Fig. 2.—This drawing will enable you to mark off the holes in the panel of the cavinet,

(Continved overleal)



Fig. 3.—The sub-baseboard wiring.

(Continued from page 569)
photographs. The * Igranipak * is not in
the centre of the chassis, but is so placed
that the tuning knob comes half-way along
the front edge. The bracket upon which
the volume-control potentiometer is
mounted is situated the same distance to
the left of the tuning knob as the combina-
tion-switch knob is to the right.

When the exact position of every com-
ponent has been located the main parts
should be screwed down, commencing with
the * Igranipak,” which is mounted on the
chassis by means of four 2B.A. bolts, about
lin. long. Next, the .2 mfd. condenser
should be mounted just beside the mains
transformer, and then the other condenser
of the same type can be screwed down and
the rest of the parts fitted in their correct
places.

randie

LIST OF COMPONENTS FOR
THE A.C. “ QUADPAK.”

One Peto-Scott “ Metaplex '’ Chassis, 16in. by
10in., -with lin. runners.

QOne Igranic * Igranipak.”

One British Radiogram Mains Transformer,

Type 55.

One Heayberd Smoothing Choke, Type 752.

Two Benjamin 5-pin Baseboard Mounting
Valve-holders.

One Graham Farish “ Snap?’’ H.F. Choke.

One Bulgin ‘ Transcoupler.”

One Graham Farish 5,000 ohm * Megite®’
Potentiometer.

One British Radiogram Component Bracket,
Type No. 22.

Two Dubilier 6 mfd. Dry Electrolytic Con-
densers, 500 Volts Working.

One Dubilier 4 mfd. Dry Electrolytic Con-
denser, 500 Volts Working.

One Dubilier 50 mfd. Dry Electrolytic Con-

- denser, Type 0281.

Two Dubilier .2 mfd. Centre-tapped Conden-
sers, Type BE3IL, with flexible leads.

One Dubilier 1 mfd. Non-Inductive Condenser,
Type 9200/BS.

One Dubilier .01 mfd. Tubular Condenser,
Type 4411.

ODeLlIE)éxbilier 1 mfd. Fixed Condenser, Type

One Dubilier .0005 mfd. Fixed Condenser,
Type 670.

Ten Watmel “ Hy-Watt’’ Fixed Resistances;
two 200 ohms ; one 400 ohms ; one 1,000
ohms; three 10,000 ohms; two 8,000
ohms; one 50,000 ohms.

One Belling-Lee Baseboard Mounting Fuse-
bholder with 1 amp. Fuse.

Two Belling-Lee Terminal Mounts. B

Four Belling-Lee Terminals: marked “A,”
“E,” “L.S.+,” and “L.S.—,”" Type B.

One Heayberd Mains Flex.

Two Clix Anode Connectors.

Two Coils, Bulgin “ Quickwyre,’’ Flex, Screws,

etc.
Four Mullard Valves: two V.P.4, one 354V,
and one P.M.24M.
One Mullard Rectifying Valve, Type D.W.2.
OneR. & A.“ Chall » Loud-Speal nit.
One Peto-Scott “ A.C. Quadpak’’ Cabinet.

 PRACTICAL WIRELESS

The Electrolytic Condensers

Holes %in. diameter are
required for the electrolytic
i condensers, but before mak-
ing these, and after the
1 centres have been marked
off, it is a good plan to make
Hin. recesses about {in.
decp on the underside of
the chassis. These are to
enable the nuts to obtain a
better grip on the threads of
the mounting bushes, As a
matter of fact, it is not
essential to make these
recesses, since the nuts will
just obtain a firm hold
without, but if it is not
done there is some danger

December 2nd_, 1933

of bréaking the threads on the ebonite
mounting bushes. It can be seen from the
circuit diagram that the 50 mfd. condenser
is connected in the ¢ reversc ”’ way to that
normally used ; in other words, its negative
(containing case) side is not joined to the
chassis, but to the high-tension negative
lead from the mains transformer. This is
due to the nrethod which is employed for
biasing the directly-heated power-pentode
valve, and because of that the aluminium
container must be insulated from the
metallized chassis. The necessary insula-
tion can be provided in one of two ways,
both of which can be adopted very easily.
One way is to make an insulating washer
(from mica, fibre, or thin ebonite) about 2in.
outside diameter, and with a hole 3in.

(Continued on page 573)
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Fig. 4—The wiring of the Quadpak may be

carried out from the above diagram or
from a full-size Blue Print, price 1/~
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A. €. Cossor Ltd., Highbury Grove, London, N.§. = Depots at Birmingham, Bristol, Glasgow,

Leeds,

There’s more—much more—in the manufacture of Cossor Valves than
meets the cye., Consider for a moment the nickel anodes. Any
impurities in the metal —even minute traces of gaseous matter —
might, at a later date, impair the efficiency of the valve. Each one,
therefore, is subjected to intense heat in an electric furnace, in an atmos-
phere of hydrogen, to drive off all impuritiecs, Here is 2 process which is
unseen by the public. Many in fact might consider it an elaborate—and
rather unnecessary precaution. Yetit is but one of many similar processes
devised by Cossor engineers to safeguard a reputation of which they
are justifiably proud. When you buy a Cossor Valve you can be certain
that no expense has been spared—that nothing has been left undone

—to make sure that it will give you long and dependable service.

571

000 ])egrees
Centigrade

oy’

KINGS
OF THE
AIR

that you may
enjoy BETTER
Radio Reception

Please send me free of charge, a copy of

the 64-page Cossor Valve Catalogue B14.

OSSOR To A. C. COSSOR LTD., Melody Dept, Highbury Grove, London, N5,
c |

Address.

PRAC. 2/12/33.

Lwnpaol, Manchester, Newcasile, ~ Shefficld, Belfast, Cardjff and lin,
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ENJOY QUALITY PERFORMANCE
WITHOUT ELECTRIC CURRENT

»"£8150

Here is the remarkable Columbia M.C. Battery
Three with a performance in every way com-
parable with that of much dearer sets. The
tonal quality from its moving-coil speaker is of
outstanding power and purity. The band-pass
pre-selector circuit brings in all the main foreign
programmes, each clear of its immediate

THE N EW neighbour on the dial. Local station reception

is held in check by the sensitivity control—

STANDARD IN and heterodyne whistle is eliminated by the
BATTERY Tone Control. Gramophone record reproduc-

tion from a pick-up is heard on this set with

astonishing realism and volume. If desired,
an additional speaker may be connected. H.T.
consumption is low—only 7 m.a., and the large,
handsomely - proportioned cabinet, finished in
walnut, adds distinction to the furnishing of any
room. Ask to hear it at any Columbia dealers.

SPECIFICATION
Have you heard the amazing Columbia C.Q.A. Battery

Inductively-coupled band-pass circuit. Per- Radiograph Four—the first really satisfactory battery radio-
manent-magnet moving-coil SSPcaka with pro- gram ¢ Ask your Columbia dealer to let you hear it, and to
vision for additional speakér. Single tuning with explain the wonderful new Columbia C.Q.A. principle
local-distance control. Tone selector. Oufput, which gives all-mains performance from a battery set on

200 milliwatts, Marconi valves. 120 v. HT. radio and records at astonishingly low battery consumption.
Battery with 6v. grid-bias combined. 2v. 45 The Columbia C.Q.A. Battery Radiograph Four — price
amp-hours accumulator. Facilities for con- 20 guineas; ot by Hire Purchase.

nection to pick-up. Walnut finished cabinet
183 high. (Prices not valid in I.F.S.)

To the Columbia Graphophone Co., Ltd.,
98 Clerkenswell Road, E.C.1.
Please send me particulars of the M.C, Battery

Three -and the C.Q.A. Battery Radiograph
Four without obligation.

NAME
ADDRESS

THE COLUMBIA GRAPHOPHONE CO., LTD., ¢g8 CLERKENWELL ROAD. E.C.rx.
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{Continned from page 570)
diameter and to fit this between the con-
tainer and the chassis. The second way,
which I followed in my original receiver, is
to make a 2in. sinking on top of the
chassis with an expanding bit before making
the condenser-mounting hole. In that case
the condenser fits into the sinking and is
satisfactorily insulated. No matter which
method is employed, a soldering tag must
be gripped between the condenser and
chassis for making a connection later on.

Connecting Up :

After mounting all the components in the
positions which are clearly shown, the
simple wiring can be taken in hand.. Most
of the connections are made by looping the

ends of the connecting leads to fit over the
terminal shanks, but about ten connections

PRACTICAL WIRELESS

rectifier valve-holder; the two thinner
vellow ones are from the 4-volt 1 amp.
winding, and go to the filament terminals
on the rectifier valve-holder; the double
thin black lead is the H.T. negative one and
18 soldered to one end of the 400-ohm resist-
ance ; . the two thick red leads come from
the heater winding and connect up to the
terminals marked * L.T.” on the pack ; the
thin black lead is the positive H.T. one and"
passes through a hole in the chassis to the
positive terminal on a 6 mfd. condenser ;
the remaining lead (thick black) is the
centre-tap of the heater winding, and is
earth-connected by being gripped between
the foot of the transformer and the chassis.

The rest of the wiring does not call for
any special comment, and I do not think
you will experience any difficulty in follow-
ing it from the wiring plan and photographs.

{

VAR-MU H.F.PENTODES.

50 MFD.ELECTRO.
GB. SMOOTHING
CONDENSER

DECOUPLING'
CONDENSER

- 6 MFD.ELECTROLYTIC
HT.SMOOTHING
CONDENSERS..

SMOOTHING CHOKE .

MAINS TRANSFORMER,

Fig. 5.—Our artist's impression of the complete receiver.

require to be soldered. As a matter of faci;
the soldering need present no difficulty,
since the points to soldered consist in
every case of clean, tinned-copper wire, and |
all the joints are very accessible. You will
notice that two’ connections on top of the
chassis are made directly to the metallized
coating by fitting the end of the wires under
the nuts of round-headed brass screws. On
the underside of the chassis three connec-
tions are made to the 2 B.A. bolts used to
mount the * Igranipak.” It might also be
wondered why there is no connection to the
“ earth ”* terminal on the pack ; this is be-
cause this terminal is internally connected
to ‘the mietal -container, which is itself in
contact' with the surface of the chassis.
There is really no necessity for following
any particular method of procedure in
wiring up, although it will be found rather
easier if-a start is made-by making the
hecessary connections to_the terminals on
the pack: ‘After that the output leads from
the mains transformer ‘may be 'dealt with.
These are not marked in any way, but are
of different. colours and thicknesses, so that
there will be no trouble in recognizing them.
In order to’assist you in this direction, I
might say that the two thin red leads are
from the H.T. secondary, and go to the

grid and plate terminals respectively of the

Trying Out the ‘‘ Quadpak **

After all the wiring has been completed
it would be as well to check it over care-
fully before connecting up to the mains in
order to avoid the possibility of ““ blowing ”’
the fuse. Of course, no harm can be done in
any case, but there is no reason why a six-
penny fuse should be ruined due to care-
lessness. When you are satisfied, insert the
valves, commencing with the two H.F.
pentodes which fit in the holders at the rear
of the pack. The Mullard 354V. detector
fits in the front holder, whilst the P.M.24M.
and D.W.2 rectifier fit in the holders to the
right and left of the pack respectively.
Connect aerial, earth and speaker in" the
usual way, and insert the mains plug into
any convenient socket after making sure
that the lead from the mains switch is at-
tached to the terminal on the mains
transformer which is appropriate to the
voltage of the A.C. supply.

Simple Operation

The' set is switched on by turning the
right-hand knob in a clockwise direction
through a few degrees. The set is then
adjusted for medium-wave reception, and
a further turn is required to change over to
long waves. The particular valves employed

(Corflinued on page 620}
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IMPROVING  SUPERHETERODYNE
PERFORMANCE

An article dealing with adjustments neces-
sary to ensure maximum results.

By P. E. BARNES, B.Sc.

HE recent return to popularity of
the “ superhet’ in this country
proves that little now remains of

the original dread of complexity, instability
and a low standard of quality which re-
sulted in its temporary decline from public
favour some years ago. Modern design
and research have removed most of the
troubles often encountered in the early
types.

There is still need, however, for care in
the construction, and especially in the
initial adjustment, of a receiver of this type.
Paradoxically, results are often so much
‘better than those obtained from a straight
set that the constructor does not realise
the extent to which really accurate adjust-
ment might improve them.

Causes of Unsatisfactory .Results

There are still certain points, attention
to which may prove worth while. The
following are the principal causes of
inefficient performance.

(i) “ Mixing ”’ of frequencies, i.e., the
straying of H.F. currents into the LF.
stages, or, more usually, of I.F. currents
into the L.F. stages.

(it) Lack of proper tone correction to
compensate for sideband cutting.

(iit) Incorrect adjustment of the L.F.
transformers.

The mixing of frequencies in the earlier
types usually arose from the inadequate
shielding provided, which undid the good
work of the filtering devices. While the
H.F. currents were usually disposed of in
their passage through the I.F. stages, the
latter were prone to wander into the low
frequency part of the receiver, whence
they could usually be removed only at the
cost of most of the upper musical register.

The Second Detector Anode Circuit

This problem has only recently been
satisfactorily solved, by the use of proper
tone compensating types of IL.F. trans-
formers.

The essentials are : a proper H.F. choke
(most of the smaller patterns offer much
too low an impedence to the I.F. currents)
and an adequate by-pass condenser from the
detector anode to earth. The choke should
be one intended for use in this position,
or the one specified by the designer. The
by-pass condenser should be much bigger
than the .0002 .mfds. or thereabouts, usual
in siraight sets, and .001 will be nearer to
the correct value in most cases. This will
result in a considerable high note loss, which
makes the use of a transformer with a rising
characteristic, and a tone control device,
essential in order to restore these frequencies
to their correct value.

Some form of tone control is needed in
any case, as there will always be a certain
amount of sideband cutting in the earlier
stages.

The Intermediate Frequency States

The band pass transformers now aimos:
univensally used as an I.F. coupling represen
a considerable advance on any previou
method, but, like any other part of the <et
they require careful and exact adyus men
if they are to do their work properly.

(To be continued.)



auditions . *

AVING suitably connected the micro-
phone in circuit there are numerous
novel and interesting games that

can be played. One simple game which 1
call Auditions will provide no end of
fun. For this, the microphone must be
placed in one room and the loud-speaker
in another. One half of the party go into
the room where the microphone is situated,
the other half remaining in the ‘ loud-
speaker ”” room. Then persons speak,

PRACTICAL WIRELESS

useful material for Radio Charades—
*“ Ball at the Savoy,” “ Eight Bells,” ¢ Music
in the Air,” * Hay Fever,”” * While Parents
Sleep.” Numerous other names will soon,
suggesit themselves when the game is given
a tral.

Home °‘ Broadcasting **

Another way of using a microphone for
entertainment purposes is for the owner to
run his own * broadecasting ” programme.

sing, or recite into the microphone
whilst the listeners try to guess who it
is. An M.C. is required to go from
one room to the other after each
“ performance ” and if the listeners
guess correctly, the person who has
just broadcast must return to the other
room ; if not, the person remains
and either immediately, or 1later on,
‘ broadecasts >’ again. This continues
until all the * broadcasters’’ have been
recognized, after which the two halves
of the party change rooms. In this
game a rule can be made that every
person must speak or sing in a natural
voice or it might be decided that any
kind of mimicking will be allowed. In
either case the game provides plenty
of fun.

/00,000 CYms
Lofentromeler
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Various Methods of Connecting a Microphone to a Wireless Set are Described
on Another Page. . On This Page a Number of Interesting Games which can be
Played with the Aid of a Microphone are Explsined.—By BERNARD DUNN.

microphone and a pick-up in conjunction
and so connected in circuit that either can
be ‘““faded” in or out as required. The
simplest form of connection for this purpose
is shown in Fig. 1, where a 100,000 ohm
potentiometer is used as a * fader ”’ ; when
the slider is at one end of its travel the
pick-up is connected to the amplifier,
whilst when the slider is moved to the
other end of its track the microphone is in
circuit. Between the two extremes both
microphone and pick-up reproduction
are heard simultaneously. Thisidea will
make it possible to give some very
realistic imitations of real broadcast
programmes and will be found well
worth a trial.

Home Recording

Home recording is another diversion
which is always attractive. Records of
community singing, solos, or duets
made at Christmas time may prove
very entertaining later on when the
home is quiet and the friends perhaps
miles away. There are special-outfits
made and sold for home recording,
many of which are by no means ex-
pensive, but very often quite satisfac-
tory results can be obtained by using
a pick-up in conjunction with the re-
ceiver and microphone. The method

Radio Charades

A modification of * Auditions > is <
Radio Charades. In this, as in the
previous game, the party is split up, one |

portion being in the same room as the
microphone and the other in the room
where the loud-speaker is situated. Those
persons who are near the microphone can
then either speak lines or make various
sounds to represent the name of a song,
play, person, book, etc. It is, of course,
the, object of the listeners to recognize the

name represented. Various combinations
of words and sounds can em-

1.—A simple and effective method of ** fading”

in and out a pick-up and a microphone.

He takes up his position at the microphone
and makes announcements, sings, plays a
piano or broadcasts gramophone records as
he desires. This scheme can be worked out
in the form of a competition in which every
member of the party gives his or her own
‘“ broadcast ” programme in turn, the
listeners afterwards voting for the best
“ show.” In this respect much more effective
results can be obtained by using both a

ployed to produce all kinds of inter-
esting and puzzling effects. As a
very simple eéxample I might
mention the one-time popular tune
“ Rain on the Roof ”*; this would
easily be represented by dropping
peas on to a table. Another ex-
ample, again the title of a song, is
*“ The King’s Horses and the King’s
Men.”  This could be * sound re-
presented >’ by knocking empty
wooden boxes on a table and by
““ marching ” with the feet. ‘ The
Talk of the Town * also provides
unusual material for a Radio
Charade ; the “ broadcasters”
could carry out conversations.in
two or three small groups. The fol-

Necora Sla ke,

of connection is clearly shown in Fig. 2,
from which it will be seen that the
. pick-up is connected to the loud-
speaker terminalg of the set. This method
of connection is only suitable with a low-
power receiver, and with a powerful
instrument it would be essential to insert a
I1:1 output transformer between the
receiver and the pick-up. The pick-up
runs over a ° blank > record, which can
later be “ played back >’ in the usual way.
To. obtain reasonably good results it is
necessary to use “loud ”’ needles in the
pick-up. It is also very desirable
that the pick-up should not .be of
a particularly sensitive type.

I have made a number of sugges-
tions for using a microphone with
the receiver, but there are innumer-
able other methods which will oceur
to readers and which may be better
than those described. There is only
one hint I would like to pass on;
that is, “rehearse’ all the
* stunts ”’ you propose to try before
the guests arrive. You will then
prevent the possibility of unsuc-
cessful results at the lg:st ‘moment.

Many more excellent
seasonable features next

lowing titles of recent ‘‘ shows ” will
be found to provide a good deal of

Fig. 2— A simple method of mak

records.

ing your own gramophone

week.
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HERE is no need to have a special
receiver for the reproduction of
gramophone records, and although

many may perhaps by now have obtained
a gramophone pick-up, there are no
doubt a number of readers who will come
into possession of one of these devices

Fig. 1.—Two typical gramophone pick-up

adaptors. The method of splitting the grid

connection may ' be seen from the left-hand
illustration.

for the first time this Christmas. The
following notes are, therefore, given in
order that the best method of fitting one
of these useful accessories may be decided
upon according to the type of receiver
which you possess, and also according to
tll:f' degree of ability to which you may lay
claim.

Its Position in the Circuit

As we have mentioned many times in
these pages, the pick-up has to be included
in the grid circuit of a valve, that is to say,
one side of the pick-up has to be joined
direct to the grid of a valve, whilst the other
side of the pick-up has to be joined to the
cathode.
operated receiver, the cathode, of course,
is the filament. The output from the
pick-up is composed of low-frequency
currents only, and, therefore, it is essential*
that the valve to which these currents
are fed must be adjusted to operate as a
low-frequericy amplifier. This introduces
the first important point in arranging for
the employment of the pigk-up, for, if
you own a four or five-valve receiver,
you are naturally in some little doubt as
to which valve the pick-up should be
joined. It would naturally be very unwise
to include it in one of the H.F. stages
in view of the drastic alterations which
would have to be made to the ecircuit
to change the H.F. valve into one which
works as an L.F. The detector valve
follows the H.F. stages, and although this
is an H.F. valve in the strict sense of the
word, there is not a great deal of trouble
in converting it into an L.F. amplifier,
as the anode components of that valve
will be essentially of the L.F. type. We
may say, therefore, that the pick-up may
be joined in the grid circuit of a detector

In the case of the battery- |

Set Simply Explained,

| valve, or in the grid circuit of any L.F.

valve. This gives us our first definite
starting-off point.

How Many Valves ?

Before we can decide definitely in
which circuit to connect the pick-up, we
must consider the voltage output of this
component, and this varies greatly in the
various makes which are obtainable.
In one specific case, the output is as low
as .4 volts, whilst in another type of pick-
up the output reaches nearly 5 volts.
The majority of makers include either
a chart giving this information, or the box
carries a list of the pick-up’s various
characteristics, so that it should not be
very difficult to ascertain approximately
the voltage which is developed. If the volt-
age is very low, it will be necessary to use
several L.F. stages in order to obtain an
adequate loudspeaker signal, and on the
other hand, the extremely sensitive pick-
up will only need perhaps one valve to
give sufficient volume for normal domestic
requirements. Very few receivers of récent
design employ more than two L.F. stages,
and it may, therefore, be stated that the
best position for the pick-up is in the grid
circuit of the detector valve, which will
ensure that the whole of the L.F. portion

Del: lade

Valyeholder

i

e Larlh

Fig. 2—The complete circuit arrangement of
the pick-up, bias battery, and adaptor.

of the receiver is employed in amplifying
the pick-up signal with a reasonable
certainty of fully loading the output valve.
The question of controlling the output will
be dealt with a little later on.

Converting the Receiver

The grid of the detector valve will,
in practically every case, be joined to one
side of a small fixed condenser, whilst
a grid leak will also be joined to this
point. This applies to both battery
and mains-operated valves.
will be, of course, a valve acting as an
anode bend rectifier or a diode rectifier.
In the first-mentioned case the grid must

be joined to the pick-up, instead of the [

condenser and leak, and this may be
carried out with the aid of a switch or by
means of a special adaptor. If the pick-

By E. WATTS

up is only to be used temporarily, the
adaptor will be quite good enough, and
this will entail absolutely no alteration
to the receiver. The detector valve is
simply pulled out of its socket in the receiver
and the adaptor plugged in its place.
The valve is then replaced into the sockets
on top of the adaptor. The connection
from the sockets on the adaptor to the

‘sockets on the valve-holder are complete

in the case of the filament and anode,
but the grid connection is broken and is
brought out to two terminals mounted on
the side of the adaptor. By joining the
two leads from the pick-up to these two
terminals the pick-up is connected in
circuit, and all that remains is to plug in
to some grid-bias voltage in order that
the valve may work as an L.F. amplifier,
instead of a rectifier. Fig. 1 shows two
typical adaptors, whilst Fig. 2 gives in
diagrammatic form the complete -circuit
arrangement with the adaptor. It will
beseen that there is no need to fit terminals
or any other device with this idea, but to
receive the wireless programmes it . will
be necessary either to remove the adaptor
and re-insert the valve in the holder, or
disconnect the pick-up leads and short-
circuit the two terminals.

A Permanent Connection

It is much better, however, to connect
the pick-up permanently, and to arrange
for a switch to change over the operation
of the receiver from wireless to gramophone
reproduction, as by this means gaps in a
wireless programme may be filled and the
whole of the music of an evening may be
kept in the strain which most suits the
particular mood of the moment. The same
consideration will apply in this case, namely,
the disconnected grid lead, and as the grid
must be in circuit for either type of repro-
duction, it will be obvious that this lead
must be connected to some arrangement
which remains fixed, whilst the pick-up and
the grid condenser (and leak) are connected
to some arrangement which may be changed

(Continued overleaf)

The exception /|

Single - Pole
Change over:
\S‘w:/cb.

Gricd Cond.:

Valveholder

Fig.3.—The change-over from radio to gramo-

phone reception may be carried out by means

of a single-pole change-over switch as shown
in this illustration.



(Continued from
previous page)
from one to the
other. This ob-
viously leads to
a single-pole
change-over
a

Fig. 4. —Various types of single-pole change-
over switch as used for radio-gramophone
switching.
diagrammatic representation of which is
shown in Fig. 3. It is obviously impractie-
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whilst the other pick-up lead is joined. to &

flexible lead fitted with a wander-plag. This |

plug should be inserted in the grid bias bat-
tery to provide clear signals, a value of 1.5 to
3 volts probably being found most suitable.

In a mains-operated receiver, the wander- |

plug will not be required, and the lead must
be joined direet to the earth line, whilst a
biasing resistance is included in the
cathode lead of the valve, In order that
this bias is not applied when the receiver
is used for radio reproduction, the grid
leak must be joined direct to the eathode.
Fig. 3 shows the arrangement for the battery
type of valve in theoretical and pictorial
form, whilst Fig. 5 shows the arrangement
with an indirectly-heated mains valve.

Volume Control

It is essential that some form of control
shall be provided to compensate for varying
outputs with different records, and the
majority of pick-ups which are sold to-day
include this control on the rear of the
carrier arm. Where, however, a pick-up is
employed wlfch.- has no volume control
fitted, one should be included on the panel
or the motor-board at some convenient
position, and the best method of wiring it
into circuit is to connect the two ends to

the two pick-up terminals, and then to
take a lead from the arm of the control |
and from one end of the control and consider |

thesc as the two pick-up leads. The connec-
tions above mentioned should them be

Delteclor
J;w}‘cﬁ
=
O.‘

Brssr,
&sx{f?‘}

ralverolder

o
>

l made to these

leads, with the
»

result that the

will be included
in the pick-up
circuit and will
enable the volume
| to be varied from
a whisper to
maximum. The
value of the con-
trol must be
chosen according
to the recommen-
dations of the
pick-up manufac-
turers, and unless

%

Fig. 5.—When an indirectly-heated detector valve is used for

record reproduction the pick-up leads must be joined direct to

earth, with a biasing resistance joined in the cathode lead.
grid leak is connected direct to the cathode.

care is taken the
quality - will be spoilt.
Unless the makers recom-
mend it, a value lower
than 100,000 ohms should

The

able to use a large switch of this type for | not be used, and any value up to 2 meg-

carrying out the change-over, but there
are a number of switches on the market
which embody the same principle

ohms will prove satisfactory. (Fig. 6.)

(Continued on page 620)

but which are both small and
casily fitted. Fig. 4 shows a
. representative group. The switch
should be fitted on the panel of
the receiver as near lo the grid
of the detector valve as possible.
This latter point is most impor-
tant, as a long lead joined to this
part of the circuit will result in
all sorts of trouble. For this
reason, it may be found neces-
sary to fit the switch at the rear
of a receiver, on the terminal
strip, for instance. The grid
terminal of the valve-holder is
joined direct to the arm of the
switch, and the grid condenser
(and leak) is then joined to one

AU

)

volume control |
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IMPORTANT

Readers please note that
the last Gift Stamp,
No. 62, for their
Presentation

POCKET TOOL KIT

appears on page 3 of
the cover of this week’s

Practical Wireless

Will readers who are qualifying
for this Presentation Tool Kit
affix the last Gift Stamp to their
Subscription Voucher, and for-
ward the completed Voucher in
-acéordance with the instructions

thereon TO-DAY.

Please don’t delay

As announced last week, there
will be an enormous number of
tool kits to despatch, and it will
necessarily take some little time
to get them all out. All appli~
cations will be treated in strict
rotation. I you do not receive
your tool kit within 15 days of
the despatch of your application
—notify by postcard, giving date
application was made.

NOTE : Carefully read instruc-
tions on your Subscription Vou~
cher and make sure it is properly
filled in in every detail before
forwarding. '

Your last Gift Stamp

appears THIS WEEK
i

If by mischance you have.mis- f
laid any of your Gift Stamps, |
you may send twopence in !

stamps in lieu of each. '

= <N

Change-Over
el ‘:ﬁzﬂch

talveholder

of the remaining two contacts.
In the case of a battery-operated

Fig. 6.—For volume control purpases a potentiometer

ralve the remaining contact of should be joined across the pick-up as shown in this illus-

tke switeh must be joined to one
terminal (or lead) of the pick-up

tration, and the arm of the potentiometier connected to

the change-over switch.

Complete and send in your
Subscription Voucher immedi~
ately you have the last Gift
Stamp to

“ Practical Wireless,”
Presentation Department T.K.,
39, King Street, Covent Garden,
London, W.C.2,

Any query regarding this o@'
must be accompanied by a stamped

addressed envelope for reply.
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LATEST 2 VOLT BATTERY VALVES/
Over three million aerials lead down #to Mullard Master Valves.

Why? Our answer is because they are good, reliable valves, well
tried and tested in home-built and factory sets all over the country.

This is the most tangible evidence we can offer in support
of our product, and you will agree that any manufacturer
who succeeds in dominating a market of millions can only
hold that position by virtue of unequalled technical and manufacturing
resources. In shorl, a Mullard radio valve must be the Master valve.

JOIN THE BETTER RADIO BRIGADE

ASK T.5.D. Whenever you want advice about your set or about your valves—ask T.5.D.—Mullard Technical Service
Department—always at your service.) You're under no obligation whatsoever, We help ourselves by helping you,
When writing, whether your problem is big or small, give every detail, and address your envelope-to 1.5.D., Ref. D.C.R

Mullard

THE -MASTER -VALVE

The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2.
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 FOR A RADIO-MAN’S XMAS q

\GIVE the getting of
better Results!

An AvoMinor for Xmas ! It gives everlastingly in excess of its
intrinsic worth. More than simply a testing instrument, it is a gift
that will go right to the heart of anyone whose interests are better
set-performance. For .this ONE instrument gives the testing
facilities a man needs for better results. It gives the expert’s testing
accuracy that makes better results possible. The AvoMinor is TEN
testing instruments in one—giving ten different ranges of milliamps,
volts and ohms with a degree of accuracy that no similar instrument
can give. It is a radio gift of gifts; one to be infinitely and per-
petually appreciated by everyone—a pleasure giver in itself ; and the
whole family gets the benefit of it.

Dekrreg .Tevms if

esired.

"AVOMINOR

TRAOE MARK A handsome gift,
too! In velvet-lined
leather~ finished
case ; with pair of

TELLSY THE WHOLE TRUTH! e
leads, interchange-

'f any difficulty in ob!ammghllo’cczllg.l,_wnle for fully descriptive able crocodile dlish
pamphiet to: and testing prods.
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD., Winder House, Dougzlas Streél, Londgn, S.W.1. ‘Phone : Victoria 3405-7.

BRITISH
MADE

and intensely interesting

atalogue

Do not “revamp " your old set, or build that

new one, until this invaluable, new Two-Colour
Art “ Catalogue-Guide” is in your hands. The
Edition is strictly limited to 100,000 copies, and
will be sent Free to all readers of “*Practical Wireless"’
enclosing 3d. in stamps to defray postage.

Write=ford
= =\

gk ==

‘ its 55 Hlustrations, 65 . Authoritative Circuits,
Tables, Resistance Colour-Code, etc.,, will
tell you all you should know about such items as
Fixed and Variable Resistances; Fixed Condensers ;
Potentiometers ; Volume, Voltage and *Tone”
Controls ; " Q.M.B.”" Switches; Static Eliminators ;
Microphones ; _Siooressing Mains  Hum;  Mains
Transformers and Chokes; Pick-ups; H.T. Supply

/I yons Unit Circuits ; etc., etec.

LIMITED Send for Your copy to-day to:=
W E LITTLE MORE “HOW MUCH AT 154 \ |
THUE LITTLE LESS~WHAT WORLDS AWAY® N )

’

LTD.

of .
H l NTS A N D TI Ps Head OfFfice- 76 Old Hall St,LIVERPOOL.3,

LONDON- 40 Buckingham Gate.Westminster.S.wW.
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HERE are quite a number of simple
devices which will enable a receiver
to function even after some. vul-

nerable part has completely broken down.
Naturally, the same volume will not be
obtainable, but it is well worth while know-
ing that a particular item of the broadcast
programme need not be missed, and the
following notes will demonstrate some of
the arrangements and- artifices which may
be tried should a breakdown' be experienced
during the Christmas period, when all the
shops arc shut and no spare_parts arc ob-
tainable. I will deal-first with the acces-
sories of the receiver as distinct from the
valves and other parts which go to make up
the apparatus.

The Batteries

It should be unnecessary to remind you tc
check up your battery voltages before the
holiday period arrives, but there are some
who will overlook this point due to pre-
occupation in other directions, and it will
be found in nearly every casc that the
batfery will cease to work in the middle of
an important item which you particularly
want to hear. In the case of the ordinary
2.volt type of receiver, should the L.T.
accumulator run out, it is possible to call
in to your aid the ordinary bell battery,
which in most cases will be found to be of
the 1.5-volt type. This will not deliver
the same output from the receiver as the
accumulator, but it will probably enable
you to hear the necessary item at a reduced
volume and perhaps with slight distortion,
but it will render a little first-aid for the
occasion. In the event of the H.T. battery
failing there will be found no substitute
in the average household, but the battery
may be rejuvenated, for a short period, by
subjecting it to a slight heating. The

Temporary Measures which will Enable a Programme to be Heard in

the Event of a Fault Developing in the Wireless Receiver.
By Our Technical Staff.

! simplest way of carrying this out is to place
it in the oven for a few minutes, but do not
turn the gas full on and shut the door, or
you will have great difficulty in cleaning
out the oven afterwards. The gas should be
very low, and the door should only be
just pushed to so that the battery is only
warmed, and not baked. The extra life
will not be of great value, but, as in the
previous case, will probably enable a single
item to be listened to in comfort

Fig. \.—The standard1.5-volt bell cell may be
used temporarily for a 2-volt receiver when the
accumulator runs out.

The Aerial
In the unlikely event of the aerial col-
lapsing, there are . several temporary

measures which may be adopted. One of
the simplest is to run the actual aerial
wire along the top of the garden fence,
holding it in position with nails. It may be
found in many cases that this
will provide bettersignals and

aerial terminal. No electrical connection
should be made to the bell wiring, the
actual pick-up- being capacitative. Simi-
larly, any wiring which runs through the
house may be used in this manner, and,
if the wiring is tacked tight to the wall
so that the extra wire may not be twisted
round it, a length of about 18in. should
be run para]lel and close to it, and held
in position with drawing pins or small
tacks. Naturally, the electric house wiring
should not be used for this temporary
aerial system in view of the risk of intro-
ducing hum. If a telephone is fitted to
the house a piece of tin, aluminium or
other metal may be stood beneath the
’phone, and a wire led from this to the
aerial terminal. Again, make no direct
connection with the telephone, but rely
entirely upon the capacity ' between the
aerial and the object which is being pressed
into service.,

The Earth

Should the earth lead break, any type cf
temporary bridge may be introduced,
although it may be found that the pro-
gramme can still be received without an
earth connection at all. In most cases it
will lead only to slight instability, but a
short length of wire may be used to con-
nect the broken ends together and enable
the full efficiency of the earth to be obtained
until the break can be properly soldered
and made good. If the buried carth con-
nection comes adrift, a temporary con-
nection may be made to an earth of the
pipe variety, either the water system or
some other piping being used for the time
being.

Alternatively, the capacity earth may
be used, a sheet of metal, gauze or
coil of wire being joined to the earth

selectivity than the ‘standard
aerial

Lead-in ;Zzbe.

Aerial Tacked Alorg
70,0 Of Ferice p

Fig. 2.—When llle aerial collapses, the wire may be temporarily
fixed along the top of a wooden fence.
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the bell wir-
ing  whege
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type of wire
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Fig. 3.—The bell wiring system forms a good make-shift

aerial.
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terminal and the
“earth” simply

Jaid on the floor
beneath the re-
ceiver. The
counterpoise, con-
sisting of a length
of wire running
parallel with,

e

il aettsstsso,,

Fig. 4—An H.F.stage may be cut out by using
a connection direct to the H.F. Choke

and immediately below, the aerial proper
will also prove of great utility, and,
as with the temporary aerials, mentioned,
it may be found that results are improved
by oné of these makeshift earthing arrange-
nients. .

The Receiver

When we come to consider the receiver
itself, therec are so many parts which can
go wrong that it is rather difficult to de-
scribe makeshifts which will apply in every
case, and, it is, therefore, only possible to
deal with a few of the more common faults,
and rely upon the individual to ascertain
that which will most satisfy the require-
ments of the moment. With the H.F.,
type of receiver, for instance, a fault in
the H.F. stage, whether due to a broken
component, disconnected lead, or faulty
valve, may be overcome by cutting out the
stage completely. In the case of the S.G.
type of valve, the lead which is joined to
the cap on top of the valve should be
taken as the input to- the next stage,
and, thérefore, it will only be necessary to
join the aerial to this lead in order:to
completely eliminate the H.F. stage or
stages. The tuning range will, no doubt,
be altered, and, therefore, it is advisable
to connect a fixed condenser, having a
value from .0001 to .0005 mfd. between the
aerial and this lead, in order to enable the
lower wave stations to be heard. If
two or more H.F. stages are in use, the
aerial should be joined to each anode
lead in turn, as it may happen that the
gsecond or third stage has broken down,
but this can, of course, be quickly ascer-
tained., If the detector stage has failed
matters are rather complicated, and,
although the first L.F. valve may be
biassed down to act as an anode-bend
rectifier, it will probably be necessary to
arrange a direct connection from the
H.F. anode to the grid of the L.F. valve.
If the coupling between detector and
LF. stage is of the R.C. type, it may
only be necessary to run a wire from the
anode of the H.F. valve to the anode
of the detector valve, and this mav quickly

PRACTICAL WIRELESS
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] and conveniently be  done
by twisting a wire round
the anode leg of the detector
valves and reinserting it in the
valve-holder, the other end of the
wire going to the cap on the H.F.
valve. Care should be taken that
the wire does not touch any leg
other than the anode. If the H.F,
valves are of the ordinary wun-
screened type the anode legs may
be used in a similar manner to
eliminate a stage.

| The L.F. Side
On the low-frequency side a
similar arrangement will permit of
a stage being eliminated completely,
although it may be found in some
cases that slight instability is introduced
by doing this. However, the measurc is
only intended to be a temporary one,
and, if the item is so important that the
makeshift has to be made, then obviously
the slight disadvantages must be tolerated.
If the output valve is at fault, it will
probably prove most desirable to change
over the L.F, valve and the output valve,

This issue, which

constitutesthe second
Christmas Number
since the advent of

No.1, marks another
milestone in the his.
tory of the paper. The festive season is
appropriate to retrospect, and we can
look back on the year’s progress with
satisfaction, and in the knowledge that
we have enjoyed the cordial and loyal
support of a vast and ever-growing band
of enthusiastic readers. We are assured
by prominent members of the radio com-
ponent industry that we have been largely
responsible for the remarkable increase in
confidence and interest in home-con-
structed receivers evinced since No. 1 of]
* Practical Wireless’® was published.
We are encouraged, by the sheer en-
thusiasm of our readers, to believe that
our efforts to provide home constructors
with a 100 per cent. practical paper have
been universally appreciated. We shall
continue our efforts to provide the
reader with fresh ideas, a new outlook,
easily understood subject-matter and
illustrations on every practical branch
of radio. Our sincere thanks to our
readers and to the industry for their
wholehearted co-operation.

THE EDITOR.

and to bridge the stage with the anode-
to-anode wire as above-mentioned. This
will be preferable to endeavouring to
include the loud-speaker in the anode
circuit of a preceding stage in view of
the various alterations which would
have to be carried out. If, of course,
the coupling unit between the output
stage and the valve preceding it has
failed, the anode-to-anode lead may
again be adopted.

Fig. 5—A temporary aerial system formed by
capacily coupling with the house telephone system.

Substituting Valves

If the breakdown is due to a broken
valve it is worth while remembering that a
valve of a different typc may be employed,
temporarily, in a position other than that
for which it is strictly inteiided. Thus,
a simple triode may be used in place of a
pentode output valve, although it may be'
necessary to complete the anode connection
if the pentode is of the four-pin type.
Practically any type of valve, other than an
8.G. valve, may be inserted temporarily
in the detector stage and will give signals,
of a sort, whilst on the H.F. side any
type of H.F. valve may be used in place
of the faulty valvé, provided it is of the same
class, that is, triode or tetrode. It is not
worth while attempting to use one in
place of the other in view of the possibility
of introducing short-circuits to the H.T.
supply.

The Fuse

In the event of a fuse being blown
whilst making some connection, signals
may be obtained by short-circuiting the
fuse-holder, although it, should first be ascer-
tained that there is no actual short in
the receiver which will result in damage
to the valve. Thus, if the H.T. battery,
for instance, is being connected up and
the wander lead drops by accident on the
accumulator lead or some other part where
the short results in a blown fuse, it is
obvious that the short will not exist
when the battery is properly connected,
and this should be carried out first and
then the fuse removed and the fuse-
holder shorted with a piece of bare wire.

All the above expedients are for batfery
or mains-operated valves, but it must be
emphasized that, in the case of the latter
type of receiver, it is essential that a
full understanding of the character of the,
temporary modification is made, in case’
damage is done to the apparatus or even the
house wiring owing to an overload in some
part of the wiring system. It is better,
therefore, to adopt the rule that where
there is the slightest doubt about a make-
shift conngction the receiver should be left
alone, and no temporary measures taken.

o Aerwl |

fermunal.
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The letters Rl siqnify perfection

In every R & A Reproducer will be found perfection in design,
construction, and performance.

This perfection is again demonsiraled in an amazing new model, the

latest “All-purpose” model* '

(’.”i‘ =
_

RAQ "MULTEX" [

which is the first truly universal reproducer to be offered
to the public. No matter what form your output takes,
or for what purpose the reproducer is required, the
R & A MULTEX is perfectly suitable. No longer need T
you worry as fo whether any particular model will suit

your receiver,

The “Multex” whether used as the original or Extension
instrument, must match your receiver.

The “Multex™ is not a miniature speaker, but has an
8-in. chassis with Reflex diaphragm and 15°/, Cobalt

IN
steel permanent magnet. WALNUT J
: CABINET
There are no mechanical controls fo work loose or CHASSIS ONLY 30/ -
corrode, and its high efficiency & oconsistent on all 45’- :
outputs.

REPRODUCERS & AMPLIFIERS LTD.,
FREDERICK ST., WOLVERHAMPTON.

For whalever purpose you require a
b*w reproducer, the MULTEX is ideal.
t“ v For NORMAL use after High or Low

W rde Impedance Triodes, Pentodes, Class “B",
a Q.PP. or Push Pull,

Y % As an EXTENSION. Speaker for any

:\c/;r::l:?er Commercial or Home-built receiver, past,
literature © present or future.

and FREE

copy of And remember—R & A quality in
voauI”:/ "e' manufacture and assembly. In other

words * perfection”.

BAF328/Holdens,
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SPECIFIED FOR THE A.C. QUADPAK

However expert or amateur you may be, this new ‘lgranipak’
cannot fail to save you time, frouble and expense. ‘lgranipak’
is a complete and compact tuning unit. Upon its rigid metal
chassis are mounted :—screened coils with built-in  wave-change
switch, Igranic 3-gang condenser with cover, escutcheon and disc
drive assembly with pilot lamp attachment, mains switch, three
5-pin valve-holders, grid leak and condenser, engraved terminal
board.  Wavelengths covered : 210-520m. and

900-2,000m.  Complete with instructions and 5 7, 6
Simple circuit diagram. If your local dealer can-

not supply you please
wrile to us direct,

=

a

Write for fally illustrated Catalogue No. /1290,

Igranic Electric Co, Ltd,
149, Queen Victoria Street, E.C.4

CvVs-88
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il 3
Stages in the Progress of Radio

HEN we come to view the year in
retrospect we are bound to admit
that it has been one of the most

astounding years in the history of the
wireless industry. A substantial list could
be compiled of the various stages which
have marked the passing of the months,
but presented in the cold form of a list or
table the full moment of the individual
developments would not be apparent. It
will be food for refreshing thought, there-
fore, if we commence with the month of

Event No. 2—" The Wireless Constructor's
Encyclopedia' — The  Standard Work of
Reference — the Presentation Volume which
marked the publication of No. 1 of Practical
Wireless, and a new era in wireless journalism.

January and travel again over the vear
1933 in order to see just what has been
dreamed, discussed, and produced for the
advancement of the * science > which is now
part of our everyday lives.

The year was ushered in by manufacturer
and home-constructor with renewed en-
thusiasm and added zest, primarily on
account of the arrival a few months before
of PracticaL WIRELESS. The industry was
revitalized, and the home-constructor, who
was beginning to feel that wireless as a
hobby was dead, realized an awakening
ambition when he first saw PracTiCcAL
WIRELESS appear on the bookstalls. The
industry, too, renewed its activities, with
the result that as January passed on its
way a far greater number of listeners were
making their own receivers or taking an
interest in that branch of the hobby.
which made its effect felt in the increased
sales of components. Quite naturally, the
progress of the art was given a much-needed
tillip, and before long we were greeted with
the news that with every issue of PRACTICAL
WIRELESS on sale on January 28th a handy
Free Gauge was to be included. Those
readers who obtained this unique device
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During the Year 1933 Reviewed and Discussed by OUR STAFF

will no doubt have found it invaluable,
and we have had evidence of workshops
that are provided with the tool on the
benches. .

Quiescent Push-pull

Next came the announcement that a new
form of low-frequency amplification had
been perfected, and this was known as
Quiescent Push-pull. Two valves, for
preference pentodes, were employed in a
push-pull circuit; and bidassed to the
bottom of their anode-volts—anode-current
curves to provide a large volume economi-
cally. It was hailed as a remarkable

development which gave the user of a
battery-operated receiver practically all

Event No. 1.—The ** No Alternative "’ Speci-
fication and the Guarantee, which reawakened
interest in home construction and enables a set
to be built with the same confidence as when
purchasing a ready-made recciver.

Event No.4.—The Home Constructor's Handy
Gauge, made of Steel, also presented free with
Practical Wireless,

the advantages of the listener with a mains-
operated set. Unfortunately, .before the
home-constructor had time fully to study
this . interesting circuit arrangement a
modification known. as Class B arrived.
It should be poii..ed out here that neither
of these schemes was actually new, but in

Event No.3—The Handy Data Sheets, which

were presented free with Practical Wireless.

Amerioa they had been.in pse for some
time. As, however, we are dealinf with

‘the year's progress.in this country, they

will be classed as new. -

Class B
For the Class B circuit a similar idea to

" that employed in Quiescent Push-pull,

or Q.P.P. as it is known for short, was

' utilized, although instead of two separate

valves a special valve was produced in
which were built two grids, two anodes and
a double filament. This possessed - ad-
vantages not obtainable with the Q.P.P.
circuit, and new transformers were speedily
on the market. A new era was thus
opened for the humble .battery-operated
set, with the result that quality require-
ments of the listener became improved,
and thus the moving-coilloud-speaker came
more into demand.

Iron-Core Tuning Coils

About this time, too, rumours were being
heard through the trade of a new type of
tuning ceil which would revolutionize
wireless receiver design, but full details
were not forthcoming, and one could only
speculate regarding the efficdency and
practicability of the ideas which were
mooted. We heard, for instance, that the
tuning condenser would probably become
obsolete by the end of the year; that
selectivity would reach such a high degree
that transmission circuits would have to be
modified ; that receivers would become
of such small dimensions that the * cigar-
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Event No. 5—Our set of Handy Steel

Spanners, given fre¢ with recent issues.

box ’ set would be the order of the day.
‘The iron-core coil did not, however, appear
until March,-and we thereforc® had- to
wait and see. - Towards the end of February
we, again made our stupendous offer of the
Wireless . Constructor’s -Encyclopzdia, a
volume -which should be in the. possession
of every interested home-constructor.
The response was amazing, and the tribute
which we received from readers showed
that gnce again we had hit the mark and
introduced something which had heretofore
been lacking.

Push-pull Detection.

At the beginning of March we erected
another milestone by introducing for the
first time a 3-valve receiver employing
two valves for the purpose of push-pull
detection. This marked a further stage in
the improvement in home-constructed
receivers, and was later improved by using
one of the special Class B valves which
appeared on the market.

The Cold Valve

During the month of March an interesting
device appeared which was referred to
commonly as the cold valve. Actually
this was an ingenious form of metal
rectifier, a small edition of the popular H.T.
rectifier used in many battery eliminators,
and it was looked upon as a valuable
aceessory in wireless receiver construction.
Its principal use, of course, is as a second
detector in. super-heterodyne receivers and
for the purpose of automatic volume
control. One 1s included, for instance, in
the ingenious A.V.C. unit which forms part
of the make-up of the “ Orbit” receiver
recently described in these pages.

The Super-heterodyne

The ether was by now becoming terribly
congested owing to the increased number
of stations and the high powers which were
being adopted, and the super-heterodyne
receiver became once more popular.
Numerous articles were published in our
pages dealing with the principles of this cir-
cuit, and the Supersonic Six was produced by
our laboratory. -

The iron-core coils were now being
produced by one or two coil makers. and
reeeiver design naturally improved, owing to
the higher selectivity which was obtainable,
and the reduced size of the coils. Coupled
with the greater output of the Class B
circuits, battery-receivers gave high quality,
high selectivity, and great volame, and
many old receivers were scrapped as modern
outfits were built up. Swiftly on the heels
of these progressive developments came a
suggestion for utilizing a special valve as a
combined frequency changer oscillator-
detector in super-heterodyne receivers, and
the device first appeared as an American
product with the name Pentagrid, to be
swiftly: followed: by the . Ferranti valve
which bore the English name Heptode.
This enables a super-heterodyne receiver
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to be built up with only four valves, but is,
as yet, only available as a mains-operated
valve.. Amongst the other valve develop-
ments may be mentioned the special

pentodes which have been developed for !
 high - frequency amplification,

and the
doublé-diode types of valve. - These employ
two separate diodes for rectification and
automatic volume control, and in one case
combine in the same glass envelope a low-
frequency pentode, whilst in other eases a
simaple three-electrode valve is included.
At this stage, therefore, a super-heterodyne

Event No. 6.—Qur Pocket Tool Kit,-available

to regular readers for a nominal sum.

may be constructed with apparently four

1 valves yet having eight actual stages.

Automatic Volume Control

The method of compensating for a
fading signal by using a cold valve or a

double-diode valve was now past the

Event’ No. 7.—Another Practical Wireless
idea—our protected transfer print system,

first introduced to wireless constructors in a
recent issue.

experimental stage, and receivers were
being designed which incorporated one of
these devices so that a distant station could
be received and listened to without any
inconvenience due to fading. The volume
remained constant. By the time the Radio
Exhibition had arrived, receivers were
obtainable which were absolutely beyond
the comprehension of one who had been
absent from radio for, say, twelve months.
At least one coil of the iron-core variety
was on the market in which was employed
a deviee for varying the position of the core
and thus making possible permeability
tuning. This removes the necessity for
the tuning condenser and thus brings true

December '2né,_193§ Y

one of the dreams of the early part of the
year.

Shortly after the Exhibition, we an-
nounced the gift with every copy of
Pracrica. WireLess dated Sept. 23rd
of two steel spanners, designed to fit
standard B.A. nuts, and which proved, like
the gauge, invaluable to the
constructor. This was followed the next
week with the gift of another spanmer to
complete the set of three, and ere long the
reader was astounded to see that we were
offering for his use a splendid kit of tools,
especially designed by the Editor, and
made to fit the pocket. The spanners.
pack into the case of the kit, and every
tool required by the constructor is there at
hand.

At the moment there does not seem to be
anything drastically new in the offing, but

home-/

who knows what may be waiting in the':

laboratory of.some research worker, ready,
as soon as the necessary finishing touches

| have been put to it, ta render still more

perfect the wireless receiver of the day ?

LATE. NEWS

READER’S ADDRESS WANTED

The 362 Valvd Company inform us that they have
received a letter from Mr. W. G, Nickolson enclosing
a P.O. for 3s. 6d., purchased at Lydd in Kent. The
envelope bears the post-mark, Ashford, Kent. Unfor-

tunately Mr. Nickolson was in such 4 burry to grdera

valve after reading one of this firm’s advertisements
in this journat that he omitted to give his address,
and the 362 Valve Company would, therefore, be glad
todhcm‘ from him in order that they may execute his
order.

R. AND A. “MULTEX " MODEL

Messrs. Reproducers and Amplifiexs Ltd.-of Wolver-
hampton, have introduced a new and universal
Reproducer at a popular price, and which is supplied
either in cabinet or chassis form. This is the *“ Mul-
tex,”” and it is fitted with a transformer which is truly
** all purpose,” and which matehes any type of output
load. This transformer is designed om the same
principle as transformers which R. and A. have used
in their factory for matching purposes during the past
three years. One of the greatest points about the
‘“ Multex™ is that, apart from the fact that as an

| extension instrument, it can he used with the output

from any receiver whether eommercial or home built,
no matter what output valve, transformer, or choke
may already be incorporated, but it can also be used
as an original speaker, that is directly connectcd
in the plate circuit of any output valve, whether
high or low impedance Triode, Pentode, Class B,
Q.P.P., or Push-Pull; consequently, anly one model
necd be stocked. The “ Multex’” is listed at 4bs.
in a walnut finish cabinet, and 30s. in chassis form,

E. J. HERAUD LTD.

Readerswhoarelooking forsomereally good bargains
should write to Messrs. Heraud whose premises are
situated at Number One, Edmonton, London, N.318.
Five shillings will secure any of the well-known makés
of component, and the easy terms which they
offer will enable everyone to partake-of some livtle
improvement at a small cost. This Mail Order House
has been in existence now for many.years, and all
goods are sold on straightforward terms with a Money
Back Guarantee. Seven Days’ Free Trial is also|
og‘t,au(llable for many of the special lined which ary
offercd. ey

et

Event. No. 8.—The . Presentation Encys
clopedia of Popular Mechanics, for which
regular readers are now qualifying.
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Think about your Records

for Christmas—NOW !

O tremendous is the field of choice that choosing records is
: The list given below is only a brief selection
from the host of splendid new releases on ‘‘ His Master’s Voice”

easy nowadays.

Christmas list,

ENRICO CARUSO—
more new re-creations
For You Alone—A Dream
DAL349 4/-
The Lost Chord—Ombra
' Mai Fu (Handel’s Largo)
DB2073 6/-

GIGLI — King of
living tenors — in
Schubert’s Serenade
Serenade  (Schubert)
(Beniamino Gighi with
members of La Scala
Orchestra, Milan, con-
ducted by Carlo
Sabajno) —  Occhi
Turchini (Blue Eyes)
(Denza)  DBI1go3 6/-

(Vincent del Onipolo)

ELGAR’S

“ COCKAIGNE »?

—the B.B.C. Orchestra
conducted by Sir
Edward Elgar

Cockaigne Concert QOuver-
ture, Op. 40 DBI1935 6/-
Pomp and Circumstante
March, No. 4 in G (Elgar)

DBI936 6/-

GRACIE FIELDS
actual performance
at Holborn Empire,
October 13th

Complete on  three
records, C2625~7 4/-
each. In Album 14/-
Gracie at Home—

U sing-song pariy) GRACIE

ELDS assisted by lher
Motl:cr and Father, Sistcr
(Betty Fields) and Brother
(Tmum_\ Fields) 2622, 4/-

.{.

C. B, COCHRAN—an
¢ outline ” by himself
and some of his stars

C. B. Cochran, Compere
(assiszed by Elisabeth Welch,
Fanet Foye, Edward Cooper
and Ray Noble and His
Orchestra) . ©2628 4/~

(Freeman)

-and the New Symphony

JOHN
McCORMACK — a
record you’ll play a
hundred times
I know of two bright
eves (Clutsam)—As 1
sit here (Sanderson)
DAI342 4/-

Wahie)

! PETER° DAWSON
the favourite
baritone

In a Monastery Garden
—The Sacred Hour

P Auld songs o’ Hame—
O sing to me an Irish
g song C2597 4/-
(Raphael
THE GRIEG
CONCERTO,
played by Backhaus
Concerto in A Minor
(A Moll) Op. 16 (Grieg)
— Wilhelm Backhaus

Orchestra (cond. Fohn
Barbirolli)
DB2074-6 6/~ each §

Auto. Couplings " DB7560-2 X
(Lafa )

JACK
BUCHANAN’S
musical Comedy gnemories

Jack Buchanan Medley—
Intro : * Dancing Honey-
moorn, o Hor Mother came
too,”’ Fancy our meetin, Ig

“Who ?,* “ Two Krtle Blue-
birds,”” * Goodnighs Vienna,”

r “I’s not you,” “ There’s
o always to-morrow®’ 2630 4/-

Adapted from the French
Mes... | (Douglas Furber) 88072 2[6

MAREK WEBER at
his best — in “Car-
men” and The
Merry Widow Waltz
“ Carmen ”’— Selection
(Bizer) 2596 4/-

Merry Widow (Waltz)
(Lehar) ~— Count of
Luxembourg  (Waltz)
(Lehar) B8034 2/6

(Prices do not apply in LF. S)
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"HIS MASTER'S VOICE’

Make a start on the business of choosing now ! et e

RICHARD
CROOKS,
Grave and Gay ‘
Nirvana—How lovely
are Thy dwellings
DBI9SI 6/-
Castles in the Air—
Waltz Song (“ A Waltz
Dream™) DAI1328 4/-

= A PAUL ROBESON

1 MEDLEY

| Paul Robeson Medley

i (Parts 1 and 2) C2621 4/
PAUL ROBESON

with orchestral accom-

paniment

Snowball (Carmichael)—=

Fat Il feller wid his mam-

my’s eyes: Shortnin® bread
. (Wood and Wolf ) B8060 2/6

o

B.B.C. ORCHESTRA
—sparkling new or-
chestral records

¢ Samson and Delilah
—Bacchanale (Saint-
Saéns) — Overture —
Carnaval Romain
(Berlioz) B.B.C. Sym-
phony’ Orchestra (cond.
Adrian Boult)

DB2077-8 6/- each ji.:l |
(Sasha)

CICELY
COURTNEIDGE
(loud and prolonged
laughter)

8% The girl in the Post Office
§ (Ronald Feans)y—Two minds
without a single thought (Douglas

Furber) (Cicely Courtneidge and
Company) €2623 4/~

My wild oat—The wind’s in the
evest (Borh from Film: * Aunt
Sally) B8068 2/6

The Inimitable
JACK HULBERT
sings the hit from his ;
latest film £
My hat’s on the side of
head (From the
Film: “Fack Ahoy”)— i
I want to ring bells i
B8062 2/6

e HIS MASTER’S VOICE®

THE GRAMOPHONE COMPANY, LIMITED, 98/108 CLERKENWELL ROAD, LONDON,' EIC. 2
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A Ferranti Transformer. cannot be

e m‘b-} P p—

~y

Here are the three special Insulating formers with their
moulded-In pegs for external connection anchorage. Note
the alr-spacing for windings, and the absence of papet, cot- S— " i
ton, or other hygroscopic material which causes breakdown. | These are the wound formers—three and a haif miles of

= wire in an AF5! Winding is done by compressed air
turbine driven machlnes—thus a_v_gidlng _all trace of
maechanical stress which Is inseparable from direct
driving. °

. —

1 it is frue to say that eve‘vy part of a Ferranti
' Transformer is an engineering masterpiece
involving expert design, experienced choice
of material, and meticulous care in work-
manship.

As an instanes, take only the windings of
an AF5. (A similar struclure is employed
in nearly all Ferranti Audio and Output
Transformers.) - The unretouched photos tell

their own story;. the captions give inferesling
details.

. .m.:i»x-l'.r...ww:mw

fe

Add to these points the fact that Ferranti
Transformers were the first to give good
results. even in ihe..e,avly days when the
characteristics of valves made qualify repros
duction far more difficult than it is {o-day,
and you will know just why FERRANTI Trans-
formers are the first choice of expért radio
engineers, and why it is well worth paying
a little extra for a quality product.

The” completed AFs—
neat, compact, without
an equivalent.

PRICES:
B AF3  Ratio 1/35
i Inductance 220{60 Henrys 2s/‘
§ AF6  Ratio 1/3.5 .
' Inductance 260/80 Henrys— 30/‘
# AF6  Ratlo 1{7 L
. Inductance  50/90 Henrys Jo/'
i AF7  Ratio 1fi3} .
E ! |ndu((an(é‘400ll00 Henrys :ol‘
AF8  TRatio 135 F
Inductance 2045 Henrys 11/6
AF10 at 8/6‘; of similar, though not identical,
.structure.

i Wreite lor Llists
FERRANTI L'dA_HOLLINWOOD: LANCASHIRE
London: Bush House. Aldwych, W.C.2
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Riveting a Metal Chassis
AN efficient and neat method of fastening
a metal chassis togéther can be
executed by using boot eyelets, which are
eagily and . cheaply obtained from most
shoe repairers. Drill the holes so that the
:e_velets will pass through with a-minimum
of play. place the head on a ‘wooden 'block,
and use. a centre punch to spread the eyelet,

A neat and efficient method of joining a
chassis together by means of eyelets.

finishing off with light taps using a small
‘hammer. Where it is necessary to bring
wires through the metal chassis the use of
an eyelet in the hole will - prevent the
‘insulation from becoming worn through,
‘thus preventing a possible short circuit.—
-A. H. DexTON (St. Heliers).

A Switch for Dual-Range Coils
'HERE must be many readers who
possess receivers in which the tuning
coils are of the interchangeable six-pin
type, and when it is desired to change
from one wave-band to the other, it is
necessary to open the cabinet and change
the coils. The switch shown in the accom-
panying illustration will give all the
advantages of a dual-range coil with no
extra expense, beyond that of a second six-
pinbase. The two are mounted on a wooden
baseboard, and alongside is mounted the
wave-change switch. This consists of a
oving strip A and a fixed strip B, both of
ebonite, the former being drilled to carry
five cheese-headed brass screws, The strip
B, which is screwed to the baseboard, has

f&or £ PIN TO
IMIT TRAVEL

TEAMINALS OO
BY FLEX YD STUDS
PARINC STRIP A,

A switch for dual
range coils.

ONE _PAIR OF CONTACTS
SHOWN WIRED UPR

PRACTICAL WIRELESS

S

[ THAT DODGE OF YOURS!

Every ‘reader of * PRACTICAL WIRE-
LESS'”’ must have originated some little
dodge which would interest other readers.
Why not pass it on to us ? We pay £1-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay
half-a-guinea. " Turn that idea of youts to
account by sending it in to us addressed
to the Editor, “ PRACTICAL WIRELESS,”
George Newnes, Ltd., 8-11, Southampton -
Street, Sttand, W.C.2. ' Put your name and
address on every item. Please note that every

-

notion sent in must be original. Mark
‘ envelopes “ Radio Wrinkles.”” Do NOT
Y- enclose Queries with your Wrinkle, i

ten contact fingers of springy brass fixed
to it by screws and nuts, the pitch of the
holes being half that of those on the moving
strip. Two distance pieces keep the heads
of the screws clear of the fixed strip. The
contact fingers are wired in pairs, each
being connected to a similarly numbered
terminal on each six-pin base alternately.
The moving strip is carried in two guides
LF TRANS"I

Wiring diagram of the switching
device shown in theoretical form
in the next column.

made from sheet brass, bent to the shape
shown. The five terminals on the left of
the baseboard are connected to the screws
on the moving strip by means of flex:
All that is necessary now is to wire the
switch in the set, using the terminals in-
stend of the original six-pin base, and to
place the long-wave coil into one base and
the medium - wave coil into the -To-LT.-
other. Two points to note and =
which give the switch free action,

are that the contact fingers should be of
such a width that they make contact with
one screw head before leaving the other,
and that the edge of the screw
heads should be rounded.—A. J. P.
MorriNG (Norwich).

oy

Using L.F. Transformer Winding as
a Choke Coupling

ERE is an idea for using the
primary winding of the low-
frequency transformer preceding
the power valve as a choke coupling
for head phones. This methad has
the advantage that high-resistance
sensitive ’phones can be used without
fear of damage to the windings, as,
of course, no direct current passes through
them. It also hag the further adyantages
that the original wiring need not be inter-

L

|same time

.-
{

GUINEA,

2\ E /=
/‘\___ \P\AEG/

fered with and it is cheap to instal, the only
items required :being a’closed circuit, jack,
and suitable .plug for attachment to the
‘phone leads,‘and a 2-4F condenser.

This arrangément is very efficient in
use as 1t per-
mits of very ac-
curate tuning
on the ’phones,
and at the

effects . con:
siderable econ-
omies in
current . con-
sumption, as
when the
’phone plug is
pushed into

INGLE P

the jack the Menfoe | = pRRER
filament ecir- 3
cuit of the
power valve is
automaticall y
broken,
thereby
saving
the filament currént taken by this
valve, together with the heavy drain
of H.T. current. When a station -has
been tuned to good strength on the
‘phones, the plug is removed from the
jack, the filament of the power valve
being automatically switched on and
thestation is heard on the loud-speaker.
The diagram of connections will make
the system quite clear— C. TaYLOR
(Oldham). 0

A Switch-Lock for Wireless Sets
AMETHOD by which a set can be made so
that it can only be used by authorized
persons is as foliows. 1
. Obtain a small Jock, such as is used on
drawers and cupboard doors, a piece of
springy brass or<steel. strip, and a few
screws, * Cut a hole in the panel for the key
and >mount the lock in the normal way
behind it.” ‘Bend the strip to the shape

- — shown in sketch, and
y @ "‘ !

The circuit diagram for using
L.F. transformer winding as
choke coupling.

fix it to the panel so

To FILAMENTS,
A switch lock for

wireless sels.

that when the bolt of the lock slides out
it makes a firm contact with the strip. Now
conneet a wire from the lock to L.T.—
and connect the strip to filaments of the
valves. The set can now only be switched
on by those in possession of a key to fit
the lock.—R. ForHERGILL (Leceds).

If you ara qualifying for our Pocket Tool Kit
or our Encyclopeedia of Popular Mechanics,
see the special announcements on pages 576
-~ ‘and. 604 of " this week’s issue.
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READERS’ WRINKLES
(Continued from preceding page)
A Neat Dial Indicator .
ANY readers still use three and four
inch dials without slow - motion
attachment for various apparatus and often
find it difficult to obtain a precise indication
of the dial reading, especially when they
have to rely on a scratch mark on the panel.
A very efficient indieator giving a very
clear and accurate reading can be made
from a small piece of aluminium scrap or
an old condenser vane. It should be cut
14in. long and not quite 3in. wide, pointed
at one end,
and two holes
drilled as
shown, one for
bolting to the
panel, and the
other acting as
SHAPE BeNTa visor, This
can be trim-
med round or
square, as de-
sired, about
}in. across. A
small piece of
white bristle is
fixed across
this hole with
adab of Secco-
tine on the
underside. The strip is then bent to the
angle of the dial so that it is close to
the surface. The pointed tip indicates the
numbers and the hair line the degrees.
This little gadget is surprisingly helpful in
tuning.—H. P. ALDRIDGE (Barnsbury).

Mounting Ultra-Short-Wave Coils 5
THE arrangement shown in the sketch

is easily put together to hold short-
wave coils when trying out various circuits
and different coils. Two pieces of wood
in. thick by liin. wide, as at A, support
a length of %in. diameter glass rod long
enough to accommodate three coils, and to
allow for changing the spacing between

-

Tl

<——-—~

How to make a neai dial
indicator.

coils. Supports A may be fixed direct on -

to the set baseboard, or may have their
own base. At 2%in., up a hole is made in
each end larger than the glass rod, or tube,
to allow for a piece of rubber being placed
round the glass as shown. The {in:
wide slit is taken right across the hole,
forming' a. cap, which is held down by two
wood :screws, but not so tight as to split
the glass.. Brass- clipa «are. bent:round a
rod less than in. diameter, and. when com-
plete with ferminals and nuts are sprung

on to the glass rod, set.in position according |

-4

An efficient method of mounting short-wave coils.

- the other compo-

to spacing of. coil
ends, and clamped
tight ; leads from
the clips going to,

nents of the cir- pLame
cuit are soldered
on. Coil chang- g5 )1eHTAND SETON
ing is done by

slacking the usual terminal head
screw and withdrdwing the coil. In
use, the coils are well up above the
baseboard of the set, and if the
variable condensers are kept low on
the -panel, - coils will be well above
any end plate shielding from the

1 condensers and moving plates.—B.

PEDDER (Southgate, N.14).

An Easily-Made H.F. Choke
'HE accompanyinig sketch shows a
home-made H.F. choke, which is made
from odds and ends out of the scrap box.
The base is a valve-holder. and the former
is a piece of lead-in tube on a 6 'BA rod,
and is wound by wiré from an old trans-
former: The cover is taken from a 3-cell
torch dry battery. On test, the choke was
very efficicnt.—W. Correy (Ashton-under-
Liyne)s

BATTERY ZINC CASE
AS SCREEN

= CATHODE PIN & TERMY

TO 6BA CENTRE ROD,
FOR EARTHING CASE

An easily-made H.F. choke.

Rotary Battery- and Dial-light Switch
A ROTARY type of switch that has a

knob in harmony with the tuning
knobs on the panel is shown in the accom-
panying sketches. It is easily made with
a few odds-and ends. The switch has
three terminals; one going to the L.T.+
on accumulator, one to the dial light (if
necessary),sand the other to the - filament
of the power valve.

The. set’ js switched off when the knob

. points left, and on when the knob
points right. The dial light is also
on, but is turned off by pointing
switch knob upright after having
found the station required.

The materials required are: An
old condenser spindle, bush and
knob ;.a round piece of brass about
lin. diameter, and iin.
thick ; a piece of fibre or
ebonite tube about 13in.
diameter by 4in. to lin.
long, a round piece of
ebonite to fit tightly into
the tube or ring, three
small terminals, and three
contact springs.

Shape a piece of ebonite

fibre or ebonite case, and
fix with strong adhesive.
Cut a small section from

KNOB WITH
PQINTER.

ROUND EBONITE FITTING,
FIBRE CASE. -

Details of the rotary-battery- and dial-light swilfh.

| the }in. brass disc, and shape it as shown

in the sketches,

Drill a hole in fhe case to suit the bush,
and fix same with a lock-nut. Drill thiee
small holes on the side of the case, and fit
terminals and contact springsin the manner
shown. Put the spindle through the bush,
and after drilling a suitable sized hole
in the brass dise, secure it to the spindle
with a dock-nut, or by solder. See that
when turning the spindle the brass disc
is touching the contact springs. When the
disc is in the position shown at A, file a
little notch in the brass for the -+ filament
spring_to engage. Turn disc to position
B, and file another notch for the same spring
1o engage again. The two notches give
a8 snap action in"the three positions,
and snggest stops. — CHARLES GREAVES
(Birtley). .

| Extending Condenser Spindles

E following is a good method of ex-

tending the spindles of condensers
with slow-motion dials of fhe concentrie
spindle type.

The parts required are: 1 length of
ebonite or hardwood rod 4in. diameter ;
1 length of ebonite tubing }in. clear inside
diameter, a few scraps of sheet brass, and
nuts and bolts.

A bracket is first made with a piece of
brass strong enough to support the con-
denser. This is screwed to the baseboard
the required distance behind the panel, and
the condenser mounted in the  {in. hole
made at the top.

The illustration shows clearly how the
other parts are made and mdunted. The
tube is slipped over the rod, and the latter
is connected to the imner driving-spindle
by means of a small brass clamp. The tube
is coupled to the dial-carrying spindle by
means of two clamps, connected by as short
a ‘“bridge” as possible. - The smaller
clamp must be able to revolve under this
bridge. These condensers are particularly
smooth in working, and therefore no diffi=

culty will be experienced in getting the dial
and knob to grip the spindles.—G. T,
WoobpGeEr (Farcham),

TUBE.
msl

P
INNER R0D./
INEER iR00)/
BRASS CLAMPS.

3 Rato. BB ol g BRASEROARD.
to fit tightly into e ——

The method of extending condenser spindles Qilh

slow-motion dials.



ET REALITY !
at CHRISTMAS

Your set this Christmas can give reproduction
more vivid and lifelike than you ever thought
possible.  Thousands of W.B. users have been
astonished at the improvement the “Microlode”
has made in the performance of their sets.

December 2nd, 1933 PRACTICAL WIRELESS _ 589

Two typical letfers :
1 wonder how many listeners realise (as | did whentrying out the *Microlode’,
pc}inter) how much volume is wasted when

mmm"ﬂllllHlllﬂlllﬂillllllllﬂllllﬂl |||v I | the speaker is not correctly matched to the

output valve.”

“L have connected mine up to my set (a
straight 3-valve) and it's hard to realise ‘t's
' only battery operated, so real is the repro-
duction, due, of course, to the accurate
matching .ratio scheme.”,

* MICROLODE’
PMAA - 42/-

Unique features evolved in -the W.B. laboratories place this
speaker in a different. class from all other moving-coil repro-
ducers @ The ‘Microlode’ feature,. giving more perfect matching
to the set than before possible, brings an evenness of response,
obtainable in no other way @ Thé ‘Mansfield’ magnetic system,
W.B: engineers’ famous method of obtaining greater strength from
the magnet, brings sensitivity, crisp attack and clear brilliant top
noles @ Hear one at your dealer’s to-day and realise what you
have been missing!

And here is a new way of obtaining radio in another
room

The “Equilode,” just released, uses an adaption of the Microlode
principle.  It.is the ONLY extension speaker that will work perfectly
from ANY set. It embodies also a volume control and “extension

off” switch. As a Christmas present to yourself or a friend, it ¢ i ‘ ¢ MICROLODE’

| P.M6 - 32/6

ihe improvement will AMAZE you

Whiteley Electrical Radio Co., Ltd.,, Radio Works, Mansfield, Notts.

Sole Acents in Scotland : Radiovision Ltd., 233 Vincent St., Glasgow, C.2. Sole Akents in 1.F.S. : Kelly and Shiel, Ltd.. 47 Fleet Street. Dublin.

is ideal. Price 336. Write for the folder.
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A rear view of the complete receiver.

'HERE have been a number of requests
for a simple and cheap receiver
which will- give -good loud-speaker

results from a fair number of stations, and
yet which will not be hard to construct.
We have given much attention to this
problem, but have found that it is not
possible to keep the price to a very low
minimum without sacrificing a great deal of
efficiency. Efficiency is required in any
receiver, and it is true that a three-valve
receiver could be constructed for a sum
lower than three pounds, but so much
would have to be sacrificed that it would
not be worth while building up such a
receiver. As an instance of the care which
has been exercised in designing this par-
ticular receiver, it may be mentioned that
a moving-coil loud-speaker has been in-
cluded. @The amount which has been
mentioned does not, of course, include the
valves nor the batteries, but these will not
account for much.

The Circuit

An examination of the theoretical circuit
(Fig. 1) will show that the old and tried
arrangement of detector and two low-
frequency stages has been incorporated,
and although this cannot be classed as an
arrangement designed for station getting

This original view of the receiver shows how the
componenls are arranged below the chassis.

there is no doubt that a detector valve,
when properly handled, can give a really
good account of itself, For instance, a
circuit of this nature will provide in London
no less than twelve stations at comfortable
loud-speaker strength, and there is the
added advantage that very little likelihood
of instability will arise. In addition, the
circuit arrangement does not require any
great care in setting up in view of the
absence of the high-frequency stage. The
coupling between detector and first L.F,
stage ig by means of the resistance-capacity

. principle, and the anode resistance is of the

variablé type in order that it may be used
to provide a volume control. The arm of the
potentiometer which is used for this purpose
is joined to the coupling condenser, and
thus it may be moved to tap off any desired
degree of the signal voltage for application
to the first L.F. grid. A simple L.F. trans-
former couples the output valve to the first
L.F., and the only point of note here is the
inclusion of a high registance between the
grid terminal of the valve and the grid
terminal of the transformer in order to
remove possibility of oscillation. The loud-
speaker is fitted with an input transformer
and this is included direct in the anode
circuit of the output valve, and thus
removes the cost and necessity of providing
an output-filter circuit. It will, of course,

necessary to choose an output valve
which will not pass too great a current
through the primary, although, with the
majority of battery valves which are
available, there is little risk of causing
distortion of other troubles from this source.

The Layout

The photographs will show that the
entire receiver, including the
speaker, has been arranged on a
form of cabinet chassis, which
while complete in itself may yet
be inserted into a cabinet of
suitable design. Thus the receiver
may be set up and tested, and
when finally complete may be
placed into any type of cabinet

required. Alternatively, a framework

may be placed round the chassis and
the front of this may be cut out with
some form of design instead of the
plain hole which has been cut in the
experimental model which is illus-
trated. The valves are the only
components which are included on the
top of the chassis, - all other com-
ponents, including the tuning coil,
being enclosed in the lower portion of
the receiver. The grid-bias battery has
‘heen left in this receiver in a readil
aecessible position, although there is
really no need to adjust this after the
preliminary setting-up has been carried
out. Aerial, earth and pick-up terminals
are fitted on the rear of the chassis,
and these are fitted direct to the wood,

-

a practice which can lead to no diffi-
culties, provided the receiver.ig not placed
in a damp position. The spacing between
them will ensure that there is no loss.

Construction s

The construction is best carried out :
in the following order. The front of the
chassis should be cut from }in. ply-wood,
no thicker material being used unless it
is intended that the front will be kept :
in the finished receiver by enclosing the r
remainder of the chassis. If this point
is not borne in mind difficulty will be
experienced in passing the control
spindles through the front of the cabinet
at a later period. When the front has
been cut the remainder of the wood for
the chassis should be cut from three-
eighths ply, whilst the rear portion is
best cut from some thinner material.
By using plywood all risk of warping
is avoided, and the structure wil be
firm without being unduly weighty. A
sufficient quantity of wood should be
purchased for about one shilling. Drill
the necessary screw holes for assembly,
and from the wiring plan (Fig. 2) drill
the holes through which the various
wires pass, as well as those for the
valve-holders. These latter are lin. in
diameter. Before assembling the chassis
the valve-holders and other components
should be mounted in their respective
positions, and the loud-speaker fitted
to the front portion, with the transformer
in the lower corner, as shown by the
illustrations.

Wiring i
The wiring will not be found difficult,
but it is best to commence by putting in
the filament
leads, using the
red and black
wires if desired
to denote the
separate  posi-
tive and nega-
tive circuits.
Upon examina-
tion of the
wiring plan, it
will be seen that
many wires

couple compo-
nents on the
chassis, whilst

others pass to
the terminals
and fo the com-
ponents which
are mounted on
the front of the
chassis. Wireall
those parts
which are actu-
ally fitted to the
chassis before

-~



December 2nd, 1933

PRACTICAL WIRELESS

591

1 -

1) -

(| I HENT ) I D YD | | || D | 4P 1

AN

attempting to put the framework to-
gether, and when this has been completed
screw the side of the chassis which is
remote from the tuning coil to the
front, and, then place in position the
upper portion of the chassis. Mount the
tuning condenser, reaction condenser,
volume contrel and switches, and carry out
the wiring to these points. This will not be
found difficult if you have' followed the
foregoing instructions. If, however, the
chassis has been completely assembled, you

R
A

e Tl — e e me e

-

7

Lowalyoeaker,

/Illlll r 44 'J (L4

6
. :
2% On-OFF

© Switch,

EASILY-MADE AND
WHICH MAY BE BUILT

Ve e 2y
P ;

Front dimensions of the chassis.

ULTRA

will find great difficulty in
getting at the terminals on
the reaction condenser, for in-
stance, and will probably only
be able to complete the receiver
by removing one side. The
battery leads should now be
passed through a three-eighths
hole drilled in the centre of the
rear section of the chassis, and
a knot should be tied, as
shown, to prevent the leads
being pulled from their posi-
tion. The position for this knot
will easily be found by holding
the back in position and
roughly measuring the leads
up to the on-off switch, which
is the longest lead which is
required. ~ Now screw on the
back and attach the battery
leads to the various positions,
using any colour of lead you
desire. Attach the wires from
aerial, earth and pick-up
terminals and the wiring
should now be complete. It
will be noticed, of course,
that soldering has to be adopted for
the majority of the connections, but
this is unavoidable where expense is being
spared, and should occasion no difficulty
to our readers by now. Many hints on
soldering have appeared in qur pages in the
past, and provided the principal rule,
* Keep the iron clean > is borne in mind,
the work will be found extremely simple.
Now before connecting up, the leads will
have to be provided with the necessary
plugs, and the wiring plan should be care-
fully followed to see that correct identifica-
tion is given to the different leads. The
short flexible leads for the grid-bias con-
nections may be cut from a suitable length
of twin flex, and, if desired, the red and
black cotton covering may be retained for
this purpose, or it may be removed and the
plain rubber employed. The plag will offer
sufficient identification.

hg'-l-f

Adjustment ,
Plug a detector valve into the

left-hand socket

HT#/ and an output

g. L.—The theoretical circuit of the 60f- Three.

L2
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.
’ LETans: D oty
ey ﬂ 45:

valve into the
socket at the
other end of the
chassis. Into the
centre socket one
of the L.F. types
of valve should be
used. The two
« flexible leads from
the L.F. trans-
former and the
anode terminals
of the output
valve should be
joined to the
centre and one
outside terminal
on the trans-
former on the
speaker, and the
grid-bias battery
should be inserted
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EFFICIENT RECEIVER

AT LOW COST.

The complete’ receiver
ready for insertion in a
suilable cabinet,

the plugs ingerted
into the requisite
positions. These
will depend upon
the valves which
are being used.
¢ Both switches
gshould now
™ be pulled
out, when
the receiver
will be
switched on
and tuned
to the lower
wave- band.
Nodifficulty
whatsoever
should be
p experienced

in tuning in
the local station, and it will be found that
rotation of the right-hand control will bring
volume up to maximum, whilst rotation of
the left-hand control will introduce reaction
for the purpose of bringing up the strength
of weak and distant stations. The controls
both work in a clockwise direction, so that
the minimum position is obtainable by
turning them hoth to the definite stop in an
anti-clockwise direction. For the long
waves the left-hand switch should be
pushed in, when Daventry, Radio-Paris
and the other long-wave stations will be
found on the tuning scale. The volume
control should not be left at its maximum
position when receiving the local if this
is situated fairly close, or distortion will be
introduced due to overloading, and any
poor quality should be corrected by re-
ducing the volume on this control.

Gramophone Reproduction
For gramophone-record reproduction the
(Continued overleaf)

in the clip and Sub-baseboard view lo assist youin # arranging the variouscomponents.
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{Cantinued from previous page)

pick-up should be joined to the two pick-up
terminals, and the plug marked G.B.3 should
be inserted in a socket on the grid-bias battery
at 1.5 or 3 volts. The tuning condenser should
be sét to its minimum™ position so that no
interference is experienced due to the local
station programme being heard above the gramo-
phone record. No change-over switch has been
incorporated on the ground of expense, and no
trouble should be experienced, provided it is
remembered that the' grid-bias plug must be
inserted for record reproduction, and must. be:
removed for radio reproduction. The: wolume
control (right-hand) will operate on hoth: radio.
and gramophoné records, and thus sheuld a
contrdl ‘be fitted to the pick-up this: should be
left at its maximum position and all' the: contradi
carried out on the-receiver. We are.confident thati
this will prove a very useful family recsimer,
and when incorporated in a suitable cabinet will
give trouble-free reception and will cost very
little in maintenance fees.

LIST OF COMPONENTS FOR THE
| 60/~ THREE

One Goltone Type DW/8 Dual Range Coil
One Graham Farish' .0005 mfd. Tuning
Condenser
One Graham Farish .0003 mfd. Differential
. Reaction Condenser
One Bulgin Type V.C.36, 50,000 ohms
Volume Control
One Bulgin Screened Midget H.F. Choke
(H.E.8)
One (l)rmond Type R/350/B Slow Motion
Dial
Two Bulgin Junior On-Off Switches (S.38)
Three Chassis Type W/B Valveholders
One Graham Farish Pip Transforme
(3 to' 1) .
One Goltone Type ] Compression Conden-
ser
One Peak Type S Tubular .01 Condenser
One Lissen 2 megohm Grid Leak
One Lissen 1 megohm Grid Leak with wire
énds
One Lissen 0003 mfd. Fixed Condenser
One Varley 100,000 Electric Resistance
One Peto-Scott Moving Coil Loudspeaker
One Bulgin Five-Way Battery Cable (B.C.3)
Seven' Clix Wander Plugs and Two Spades
{Oneé -Red Spade, One: Black Spade,
One H.T.—,-One G.Bi}, One H.T. -1,
One H.T.4-2, One G.B.—1, One |
X G.B.—~2, and One G.B.—3 :
‘) One Bulgin No. 3 Grid-Bias Battery Clip
Four Belling-Lee Junior Terminals (A, E,
Pick-up and Pick-up)
Two coils Bulgin Quickwyre, one red and
one ‘black
Wood for. framework, screws, flex, etc.

x-«_«x-_nqu-.d_

|
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A Fine Christmas Present.

| THE WIRELESS CONSTRUCTOR'S ||
ENCYCLOPIEDIA ||

(2nd Edition) } i

By F. J. CAMM :
(Bditor of ' Practical Wireless")) JJ

TL{IS invaluable encyclopedia is writtendn.plain

Ianguage by one of the most aceamplished

designersand writers on wireless construction: The

whole subject Is fully covered. and the volnme is

remarkable for the number of practical Mus-
trations it contains.

No matter in what branch of radio you
are Interestedy you will find-everything
adegquately dealt with here,

from Géeo, Néwnes, Lid., & 11, South«
amoton Street, Strand, London, W.C.2.

Obtainable at all Booksellexs, or by post
54 5, 5
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Top and sub-chassis wiring of the 60/- Three
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Gentlemen,
Your

READ THIS
SATISFIED CUSTOMER'S
LETTER . . . . .

MANUFACTURERS
KITS IN SEALED

CARTONS
LISSEN KITS

but never

NEW LISSEN SKYSCRAPER FOUR ALL- Send
WAVE CHASSIS MODEL, complete kit 1“,3
comprising all components, including set
of Lissen Valves. Cash or C.0.D. Carriage only
Paid, £5/12/6.
Balance in 11 monthly payments of 10/3,
NEW LISSEN 7-VALVE SUPER-HET Send
(Chassis Model), complete with Lissen 1 5 ,_
Valves in Sealed Carton. Cash or C.0.D.
Carriage Paid, £8/17/6. only
Balance in 11 monthly payments of 16/6.
NEW COSSOR MODEL 341. S.G., Detector
and Pentode, and Balanced Armature Speaker,  Send
complete with Cabinet, Cash or C.O0.D. 10 ,
Carriage Paid, £6/1/6. Y
Balance in 11 monthly payments of 11/9. only

MOVING
CoilL

SPEAKERS

NEW BLUE SPOT 29 P.M, PERMANENT Send
MAGNET MOVING-COIL SPEAKER. With 5,
input transformer. Cash or C.0.D. Carriage 1
Paid, £1/12/6. only
Balance in 6 monthly payments of §/-.
NEW BLUE SPOT 45 P.M. MOVING-COIL Send
SPEAKER with input transformer. Cash or 6,
C.0.D. Carriage Paid, £2/5/0. T
Balance in 7 monthly payments of 6/-. only
NEW LISSEN P.M. MOVING-COIL SPEAKER Send
with input transformer. Cash or C.O.D. 5 ,6
Carriage Paid, £1/5/0.
Balance in 4 monthly payments of §/6. only
NEW W.B. P.M.4.A. j
MICROLODE PERMANENT :
MAGNET SPEAKER |
complete with H
switch - controlled Send
multi-ratio input H
transformer. Cash ,
or C.O.D. Car-
riage Paid, £2/2/0.
Balance in 7 month- only

1v payments of 5/9.

ROLA F6P.M. PERMANENT MAGNET Send
MOVING-COIL SPEAKER, with input trans- 6,
former, Cash or C.O.D. Carriage Paid, ¥
£2/9/6. only
Balance in 8 monthly payments of 6/-.

PETO-SCOYT CLASS ‘““B' PERMANENT Send
MAGNET MOVING-COIL SPEAKER. Com- 2,6
plete with input transformer. Cash or C.0.D.

£1/2/6. only
Balance in 5 monthly payments of 4/6.

MEW R. & A, “ ALPHA ' P.M. MOVING-  Send
COIL SPEAKER DE-LUXE, with tapped 6,6
input transformer. Cash or C.0.D. Carriage

Paid, £2/12/6. only

Balagce in 8 monthly payments of 6/6.

%‘GRAMO MOTORS

= AND PICK - UPS
FT.A, MINOR PICK-UP AND TONE-ARM  Scod

Cash or C.O.D. Carriage Paid, £1/1/0,

Balance in 4 monthly payments of 4/6. b
only

NEW GARRARD MODEL 202A. l‘.!:in. Send

Turntable. Electric Motor for A.C. mains. 6,_

Cash or C.O.D. Carriage Paid, £2/10/0.

Balance in 8 monthly payments of 6/-. only

letter

tefore have I

ONLY 22 WORKING DAYS TO XMAS
ORDER "YOUR RADIO NOW FROM

of the 30th Oct. to hand. I think your

had such a pleasare

tdea.

PILOT AUTHOR KITS

——SIXTY-SHILLING THREE—~

KIT (11 A 99 Exactly as Mr. Camm’s Kit of 8end
parts including ready drjiled 4 3

wood for frame work excluding valves, Cabinet and

Speaker Cash or C.0.D., Carriage Pald £2/2/0. daly

Balance in 11 monthly payments of 4/3.

i UL R b r-..-..."--..--.vi’.--

13 99 AsKit™ A, 2 1] 99 AsKit"
EKIT Includlng.!Ku including
wvalves, but less Cabinet and g § valves and Peto-Scott M.C.J

a4
a
1
.

38peaker. Cash or C.0.D.t a8peaker, and Cubinet. Cashs
R £3/9/9, or 128 tor uc;).n.wumme Paid, §
H g t . . E
 otigle L Ma ey 6/65 :pulym‘enb:rof A 9/":
Lestewnmimmumn s L
1 Set Peto-Scott wood parts for framework READY
DRILLEBD and with holes cut for spcaker and valve
holder. luciuding Packing and Postage, 5. an 5/3
EXCLUSIVELY SPECIFIED
PERMANENT MAGNET
P ETO'SGOT MOVING-COIL S:EAKER 15/_
Cash or C.O.D.
KOMPACT CABINET, A
PETO-SGOTT fine ¢ abinet at 3 competi- 15/_
{ive price with vignetted front. Post and packing paid.

PETO-SCOTT

Extended Credit System ™ a
the publio dealings with you a real pleasure; in fact, there s a personal contact obscrved betweég
One way and another during the past 10/12 years I have obtained goods on the H.P
in dealing with s frm such as yours.
and pertaining letters I have received from other firns have been outlined in a stiff and (if T may call it) al
manner, and one got the idea that these firms were conferring a blessing and privilege upon a customer in grapting H.P
terms, which to customers does not go down very well.
I observed in your agreement with me it was stated that although the mame of one’s employer was given, the same
would not be approached; now that is a sound
I took wp with you—an atsolule s'ranger—received my form of ag-eement and a mnice letter—I sent my first Instalment, and almost by
received the goods (t at is anothe” good oint !n vour favour—despatching the goods quickly).

good idea and wmakes
‘“firm and cusiomer.”
.P. system from various frms,
For instaunce, the ms of agrecmicnt

unfriendly

1eturn
Yours faithfully, J. A.

Exact fo Specification
ORBIT

KIT 13 A 39 Aunthor’s Kit of FIRST SPRCIFIED Parts,
2 in loding sPeto-Bcott METAPLEX Chasis,

but lesa valves, Cabinet and Speaker, Cash or

C.0.D. Carriage Paid. £5-5-0

= e SHB Hianthly waigentua 96

(3
’ P A Kit!§ 43 t2) _.'\: A Klt:
TKIT«B” ., Kt KIT® G o i

ith Valves and Peto-Scott
B with Valves only. Caeh ors § ciih ! 8 i
§6.0.D. Gartage Faid, £7/8/0.§ {0iLer, "ot s °‘§‘;§i‘i‘éﬁ.§
SEND Cash or C.0.D. ¢arrage
I ONLY 13/3 fPaid,  £8/5/0, i
1Balance  in 1113 3W00 1§/3  §}
l""""hlzf x;aymenls $Balance in11 munth-s
] iy payments_of 15]3.4

If W.B.P.M6A. Speaker required, add £1[12/6
to Cash or C.0.D. priges, or 3/- ta each monthly
payment,

EXCLUSIVELY SPECIFIED PETO-SCOTT
CONSOLETTE CABINET.

Soundly constructed of the finest materials, Hand French polished.
Belected and specified by Mr. F. J. Camm for the Orbit. Front
ready drilled to take set. Cash or C.0.D. Carrlage 21 /_

Pald
SEND FOR NEW CABINET CATALOGUE

IMPORTANT

you by return.

PILOT*CLASS

WIiTrt COLVERN SCREE

Kit at the right grice.
ing -malns quali
Singie-dial tuning ;

Assembly Blueprint.

or 5/- deposit, and

£3-10-0
KIT “ B.”” As Kit * A,
detailed above, but includ-
ing 4 PETO-SCOTT matched
and tested Valves. Cash or
C.0.D., Carriage Pald,
£5/5/6, or 12 monthly
payments of-9/9,

cluding

or 0.0.D., Carriage
£5/18/0, or
payvments of 11/,

Parts, Kits, Miscellaneous Components, Finished Receivers or Accessories for Cash, C.O.D.
or H.P. on our System of Easy Payments.
C.0.D. orders value over 10]- sent Carriagé and Post Charges Paid, Great Britain only.

Peto-Scott again triumphs with this up-to-the-minute CLASS *‘ B ** Battery 4
rovides super-selectivity and sensitivity with outstand-
y and seven times the volume of the ordiiary battery set.
several coils ; built on Metaplex, Comprises Variable-Mu
S.G., detector, Class *“ B ** power-driven and Class ‘‘ B " output valves. Com-
plete Kit (less valves) includes detailed *‘ simple to build ** instructions and
A superlative Class ** B’ Kit with matched and tested
components guaranteed for 12 months by Peto-Scott.

KIT A" Cash or C.O.D’, Carriage Paid.

monthly payments of 6/-s

KIT ¢ C.” As Kit “ A"
as detailed above, but in.

4  PETO-SCOTT
matched and tested Valves
and Peto-Scott Consolefte
Cabinet,as illustrated. Cash
1ge Paid,
12 " monthly
1/

Send us a list of your wants, We will quote

‘B" FOUR KIT

ED COILS

12

Recommended
S8PEAKER

PETO-8CCTT
it required, add
22/8 to Cash Prices, or 2)-
to each montbly paymest,

NEW BLUE SPOT ‘‘CLASS B OUTPUT Send
STAGE As advertised. Complete with Osram 4 ,
B21 “Class B" Valve. Cash or C.O.D. -
Carriage Paid, 43/6. only
Balance in 11 monthly paymenis of 4/-

~ROLA & FERRANTI.

NEW CLASS-B PERMANENT MAGNET
MOVING-COIL SPEAKER AND AM- Send
PLIFIER, with Valve and Input Trans- 6,6
former. Two models: * A " for PM2B,

PD220 and 220B; “ B ' for 240B and only
HP2 (state which when ordering). Cash

or C.O.D. Carriage Paid, £3/11/0

Balance in 11 monthly payments of 6/6.
FERRANTI CLASS “B* SPEAKER-

AMPLIFIER Comprises Permanent Mag- Send
net Speaker, Class “B™ Power and 1,9
Output Transformers. ~Cash or C.O.D,

Carriage Paid £4/4 only

0.
Balance in 11 mont{xly payments of 7/9.
NEW FERRANTI CLASS “ B SUPER-
POWER CONVERTER.- Instantly converts Send
our set to Class * B.” Complete with Valves. 5 ,9
eady assembled, Cash or C.0.D. Carriage!
Paid,” £3/3/0. nly
Balance in 11 monthly payments of §/9.

ATLAS C.A.25 ELIMINATOR, for A.C. mains Send
Class *“B ** or Q.P.P., four tappings: 60/80 6 3
50/90 120, 150 voit, 25 m.a. Cash or C.0.D. , g
Carriage pald, £2/19/6. only

Balance in 10 monthly payments of 6/-,

XMAS ORDERCOUPON}

PETO-SCOTT Co. Ltd., 77,City Rd., Londoen, E.C.1
Telephone: Clerkenwell 9406/7.
West End Showrooms: 62, High Holborn,
London, W.C.1. Telephone: Holborn 3248,
Dear 8irs:

(a) Plcase send me...... -

e R A

(b} I 1 Cash/Deposit.

NAME, ...

angzavsz

ADDRESS

=k

Pr.W. 2/12/33.

SEND DIRECT to AVOID DELAY = CASH, C.O.D. or EASIWAY
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COMPLETE
WITH FOUR

And when you see-the Great Free
Chart of the All-Wave All-World
“ Skyscraper 4,” which tells you
how to build it and how to work it
and why it gives such marvellous
results, you will agree at once that
it will be wise of you to build for
yourself rather than buy a factory-
; . s Vi, assembled receiver which cannot
Frmere s Wl e W TR s e e e e =Y. 4 L | give you these new and intriguing
To LISSEN, LTD., PUBLICITY DEPT,, : | short-wave stations. The FREE
ISLEWORTH, MIDDLESEX. CHART simplifies everything ;

Please send me FREE CHART of the All- there are pictures of every part,
Wave All-World * Skyscraper.” with every wire numbered, every
hole lettered, every terminal

| hole
NAMEL N o e 6T T e (O"PON BRINGS You x‘g%.géd.! Bﬁ?gﬂgggngod

ADDRESS™ = . o oo T s e s seé.for yourself—then build the

Lissen All-Wave All-World * Sky-
scraper 4, the SET . THAT
. SPANS THE WORLD'!
V "}

P.R.1734.

N R N R g N Y
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.

ALL ON ONE SET! |4

iew o — > o

b

DOUBLE BALANCED B PENTODE OUTPUT
AND MOVING # COIL SPEAKER

Atlast the day of All-World Radio hasarrived, and youcanbuild |
with your own hands the first receiver to give you not only |
England and Europe, but America and Australia direct. The
Lissen All-Wave All-World Skyscraper 4 tunes from 12 to 2,100
metres. It brings two complete new wavelength ranges within
reach of the rordinary listener—stations and programmes
which before he was never able to receive—Ultra Short and
Short-Wave transmissions from the endsiof the earth. Andre- |
member you get-these'.stations throiigh Double Balance Pen- ;

A T AN T

Ep

tode Output giving brilliant ﬁproduction on a Moving-coil
Speaker—as much power as a Mains Set from ordinary high- ; 3

tension batteries. Lisser have made this All-Wave All-World ” L 5?;:;‘;‘:{:‘3:‘,‘,}‘:!," ::‘:
radio available to Home Con- ____ L Moving Coil Speaker

structors first, because it brings
back the thrill of conquest to £8 o e G

|
hear America and Australia direct !
on a set you have built yourself, it |
makes you an enthusiast to realisa
what a wonderfu] thing you have & -
created. =
7 ’l//
Ve =
3 - q

THAT SPANS % . 1

‘SKYSCRAPER
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The new Dario range
1s here!

Never before such value, such prices, such perfect
reproduction as you now find with the new DARIO range.

| Every new type
2-VOLT BATTERY. and improvement.

Screened Grid and
Variable Mu S.G.

HF. and Detector = = = - 5/

INDIRECTLY HEATED
A.C. MAINS.

10/6 Screened Grid and

Variable Mu 8.G.- - 12/6
Screened HF. Pentode = 12/6
Super Power - - = « - 6/6  pioreniv HEATED AC.  Diode Tetrode - - - = 13/6

Class “B” Output - - - 10/6 MAINS. General Purpose - - - 8/6
Pentode « = = = = - 10/6 Output Pentode - 12/6 Output Pentode- - - « 12/6
POST THIS COUPON TO US Name...........ccoo.. b A e N i

We will be pleased to send you our

catalogue of the latest DARIO Valves. Ay
You will be astonished both by fthe  ccecoceroiiiriiiiiiii e e vaa
completeness of the range and the very To IMPEX ELECTRICAL LTD., 47, Victoria Sf, Westminster,
low prices. London, S W.1. -Telephone: VIC. 3914.  Telegrams: Dariolect, Sowest, London.

>
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placed near
to a piano or
other instru-
ment, when

OVEL methods of providing enter-
N tainment, and new idcas for parlour
games, are always in great demand

at Christmas when parties are the order of

the day. Those who have a wireless | good repro-
receiver, cven of the very simplest type, | duction - of
are in a fortunate position in ‘having at | thespeechor
their disposal a ready means of introducing | music -will
to their friends numerous forms of home | be obtained
entertainments which will prove of great | from the
interest to both technical and non-technical | loud-speaker.
guests alike. The two

No end of amuserment js to be obtained | words * suit-
by using a microphone in conjunction with | ably -posi-
the standard. reeeiver, and there are now | tion”’ wused:
on the market at.least three microphones [ above in
made espeeially for entertainment pur- | respect to
poses., ANl three can be bought quite | the micro-

cheaply, despite the fact that they are

ﬁ: M.icro‘phone is a Useful Adjunct to a Wireless Receiver, and~
4 This Article Simply Explains the Best Methods of Connecling it

fHand
AMicrophorne

" Mhcrophone
T n.g/'brmer

-,

%y,
O

>y
ia/‘/'c‘i;j

Fig. | —This sketch:shows how a miciophone, of the type not provided with
a transformer and batlery, can be connected to the pick-up terminals of the

extremely well-made ; any reader can be
recommended to make himself a Christmas
present of one of them.

Connecting a Microphone to the Set

It is a perfectly simple matter to connect,
@ microphone to a wireless set in order to
“ broadcast  through the loud-speaker
voices and music produced in a room away
from where the set is installed. The actual
method of connection depends partly upon
the receiver in use and also upon the micxo-
phone employed. We will assume, in the |
first place, that the set is already provided
with pick-up terminals (it does not matter
in the least whether it is battery or mains
operated) and that a microphone such as
the G.E.C. *“ Home Broadecaster,’”’ which is
equipped with a suitable input transformer
and internal battery, is to be used with it.
All that is required i8 to connect the two
leads from the microphone to the pick-up
terminals and suétably position the micro-
phone and speaker in respect to each other..
After that anyone can speak or sing into
the microphone, or the instrument can be

the construction

/00000, Obms
NS O tentiomeler

Fig. 3—A simple method of connecting a wolume control
between..the microphone and set,

Fig. 2—Some useful data in regard to

of a microphone trans-

former is given in the above sket:h.

phone might not be quite
clear to some readers,
but they are extremely
important. The point is
that if the microphene
is placed within range of
the speaker a most
annoying “ howl” will
be set up due to the
sound from the speaker
returning to the micro-
phone, passing through
the amplifier to the
speaker, and then being
returned to the micro-
phone again. For this
reason it is generally pre-
ferable to place the micro-
phone iz one room_and

receiver,

the set in another. - If the leads
attached to the *‘mike” are not
already long enough for this purpose
they can easily be extended by means
of special leads. which are. sold for,
the purpose, ér even svith ordinary|
twin flex.

If, for.some special reason, it is
found desirable to have the micro-
phone and speaker * within xange
of cach other, the former instrument
should be screened from the latter by
means of a sheet of cardboard or by
a cardboard ‘trumpet” placed necar the
nmiicrophone diaphragm.

Making a Microphone Transformer

When using a “ mike” of the ordinary
hand type a separate transformer and
battery are needed. These should be
connected as shown in Fig. 1. When
buying the microphone it is best to purchase
a transformer of the correct type at the
same time, but if you already have a decent
instrument on hand, made by a firm that
does not supply a transformer for use with
it, an output - transformer (intended for
coupling the last valve of a receiver to a
Tow-resistance Joud-speaker, and having a
ratio of not less than 65: 1), can frequently
be used instead with every satisfaction.
The windings must be “ reversed ”’ ; that
is, the secondary must be used as primary,
and the primary as secondary. Another
alternative is to make a transformer, a
little job which does not present much'
difficulty. For this purpose you can make
use-of the laminated core from an old L.F.
transformer after removing the windings.
Make a bobbin to fit the centre limb, and
wind on this approximately 100 turns of;
22-gauge double-cotton-covered wire, cover
sthis ‘with two layers of empire tape, oiled

{Continued overleaf)
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nature and will be | other types which are equally effective
correct for most types | I consider this to be the neatest. 1In

Der-toibe of the older microphones, | mounting the switch on the receiver it is

Holer but it is always advisable | rather important to place it in such a
to carry out & few experi- | position that the leads from it to the
ments in order to deter- | valve-holder and the grid-circuit component
miné the optimum num- | (grid condenser or L.F. transformer) are as
bers of turns. sh%rg ang direct as Eossibl]e. Sl it
e above remarks apply only when the
vo‘];::; g&ggo}t LR receiver is battery operated, and somewhat
<5~ | ableto have some control | different connections are required in a
; over the volume of output | 102108 set. With this kind of receiver it is
from the speaker, and if nearly always best to eonneet the pick-up
SN TR oliae 0(;ntrol is {10 the grid circuit of the detector val_ve,
not already fitted in the and that makes it necessary to provide
seta potentiometer should | S0Me Means of biasing the valve when the

Fig. 4—When pick-up terminals are not provided on the
receiver, a microphone can be connecled as shown above.

e T (T pick-up is in use. This can be done by

microphone and the pick- COJlnecililing the
up terminals as shown in microphone  (or

Continued from previous

rage- Aactro Gram Swrtck | there is already a

silk or even waxed Grial Cond':
paper, and then put
on a secondary
winding consisting
of about 8,000
turns ﬁf d38 _gaugx
enamelled wire.

sketch which will | ===
be useful in making 7B Micrgobone
the component is

2 pick-up) between
Fig.3. Even when Shel ched Tiuing!
of the detector
valve-holder and

negative,
and inserting a
fixed resistance
{1,000 ohms is a
suitable value in

control in the re-
ceiver the poten-
tiometer just re-
ferred to is fre- (&=
quently desirable|§/
--for the purpose of

prev]qrf}t.ing o ﬁlrSt practical
amplitying  valve al-
~oa- from being over- ly every g-

loaded (overloading stance) E

given at Fig. 2. As
a matterof fact, the
details just given
are of a pgeneral

Fig. 5—11 is belter to fit a radio-gram switch ~1° generally indica-
to the receiver so that an inslanl change can
be made from radio reception to the microphone.

! ﬂel'/’é/’ﬂ/eia/dér

&G 4

1000
ohms -
B st
rgprone. esistor
=
L Cornd,
Sor Decoupling
L7 i 7%

Fig. 6.—Showing how a microphone should te
connecled to a mains receiver which is nol
provided with pick-up terminals.

tween the
cathode and
H.T. nega-
tive. The
grid leak
must then be
joined directly to
the cathode ter-
minal and not to
earth, as before.
All the necessary
connedtions are
shown in Fig. 6.

ted when * blast-
ing ”’ is noticed on
speech).

When the receiver is not fitted with
pick-up terminals the microphone can be
connected between the grid terminal
of a valvé-holder and a negative
tapping on the G.B. battery in the
manner shownin Fig. 4. The valve
concerned will be the detector if the
set has only a single
L.F. stage or the first sHowine
low-frequency one HELC SRS
when two stages .0
low-frequency amplification
are provided. The method of
connection shown in Fig. 4
is very simple, but is /¢ . ;
inconvenient if frequent N 3 \ N 3 VALVE
change-overs are to be g { \
made from radio reproduc-
tion to the microphone. For
that reason it is better to e,
fit a change-over switch in

T P e G TO EARTH OR CHASSIS
Fig. %?Sl }i‘)lrlle I:Wil::h illus.: Fig. 8,—A new home microphone. This is the Scientific

i Supply Stores’ model, and is available in two separale
traét:ed 1smone (z)xf;'itc;};e rot:[l;g types. The Junior costs 12/6 and the De Luxe model,
nllt}:o;lgr}? f.he;:a arg, — which has a_greater oulput than the Junior, costs 17/6.
althoug y The microphone is fitted with a liberal length

A2 8 »”7? Lot
af:',’z}f/:?ﬁ Valvetiolar.

-S>
Gh-

- G )
AMocrophone == gf&%f’a?;’:ér % 108 000 Ohms l
i Floms Bt <= G259 |1 specialch
. 70 (o rifrod, H
Mirophone, = pecialChristmas

of flexible connecting cord, and a bakelite disc

is fitted to the end to simplify conneclion

to the detector valve. The microphone is

sy Gram sensitive, and gives splendid results.
oot _

It is also a good plan to mount the volume
£os control potentiometer on the receiver as
2 : well, provided that there is sufficient space
W o wx!:hgut crowding, and the method of doing
,}' s this is s}:iowxé hindFig. 7. }’there the valve

i concerned is the detector, the potentiometer
olveholder should be wired as shown inpt.(;le left-hand
sketch, but if the microphone is being
joined to an L.F. valve the right-hand
GB- sketch is the one that should be followed.

Presents Number

Fig. 70—O0n the left the method of filting both a change-over switch and volume control
to the detector valve is shown.  The method of making the same additions to an L.F.
vaive is shown on the right.

NEXT WEEK!

M ) [ D 1D D )
S| | D 1 GBI | 1 AR
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THE EASY ROAD TO RADIO

NN
y

S ;
W | IPEGINNER S
SUPPLEMENT

T HERE are, undoubtedly, hundreds of
users of straight sets of the detector
and two L.F. type, who feel the
need for the extra range and selectivity
associated with a screen-grid stage. They
may not be prepared to scrap the old
receiver and invest in a new screen-grid set,
while at the same time the design of the old
one may not readily lend itself to conver-
sion. In a case like this the employment
of an adaptor is probably the best solution
to the problenr.

The unit illustrated on this page is
specially designed for this purpose, and is
intended to be used in conjunction with any
ordinary two or three-valve which has no
H.F. stage. It is simple to construct and
quite straightforward in operation. It
also has the advantage that its use does
not entail any alteration or modification
to the receiver to which it is attached.
It can be connected up in a moment and
equally - quickly removed, if necessary,
leaving the old set *“ as you were.”

The Circult

The theoretical circuit is shown in Fig. 1.
As you see, it consists of an ordinary dual-
range coil and tuning condenser, followed
by the S.G. valve, the output from which
is fed through the condenser C.1 to the
receiver. The aerial is disconnected from
the receiver itself, and connected to the
coil of the adaptor. In this way, the tuning
coil and condenser in the adaptor forms
the aerial circuit, while the coil and con-
denser in the receiver now becomes the
tuned-grid circuit, as no earth connection
is shown on the diagram ; this is auto-
matically obtained through the L.T.— lead.
The earth connection to the receiver is thus
undisturbed.

The valve is completely decoupled by
the provision of the econdenser C.2 between
the screening grid and L.T.—, and the
condenser C.3 and resistance R.1 in the
anode circuit. These precautions, combined
with the fact that a screened coil and
screened choke are employed, reduce the
possibility of back coupling from the
adjacent receiver to a minimum.

Choice of Components

You will notice from the list of parts
that the total cost of the adaptor is very
reasonable, being in the region of 50s.
(This includes the cost of the valve, which
is, of course, the most expensive com-
ponent.) But nevertheless, only parts of
good quality are used. Needless to say,
you should keep to the specification for
optimum results, but at the same time, if
the tuning coil in the receiver with which
the adaptor is to be used is of an up-to-date
pattern and screened, there is no reason
why an identical coil should not be used
in the adaptor. Also, the same pattern
tuning condenser may be used. In this
way, it may be possible to get the two dials
to track together when tuning.

MAKING A SCREEN-GRID ADAPTOR

Construetion

This is extremely simple, as you can see
from the plan of the lay-out given in Fig. 2.
The conventional panel and baseboard
arc used, as this is really the simplest
arrangement for a small unit of this type,
and allows of short and direct wiring.

The first thing to do is to mark out and

HT+2
(<] I
RECEIVER
® ==
e
e
( -F'z S TR T
®
A < —_—Q LT

Fig. 1.—The theoretical circuit.

drill the panel, not forgetting three or four
small holes along the lower edge to take
the serews used for securing the panel to
the baseboard. Of course, if desired, you
could use panel brackets instead of merely
screwing the panel to the baseboard, in

mately lin. apart. The rest of the com-
ponents are now screwed to the baseboard
in the fpositions shown in Fig. 2, and as
much of the wiring is completed as possible.
The wiring is carried out with stiff in-
sulated connecting wire such as Glazite,
and should follow the plan as closely as
possible. When this is finished the panel
and baseboard should be screwed together
and the rest of the wiring, nandely, the con-
nections from the components on the panel
to those on the baseboard, should be
completed.

How to Connect the Adaptor

The adaptor is now complete, and
only needs a small cabinet. A conventional
design for this is shown in Fig. 3. The unit
glides in from the front, and if necessary,
is held in position by a couple of screws
passed through the panel, and driven into
the small wooden bearers which are fixed to
the inside edge of the cabinet. These
bearers act as stops to prevent the panel
sliding in too far.

Connections from the adaptor to the
receiver are made with ordinary lighting
flex or with a set of battery leads. If the
latter method is-adopted the lead from the

ro aeaw, terminal *“ aerial 2’ on the adaptor must not
rezrunase o be included with the battery cords.

separate piece of flex should be used for
this, as it should be kept well away from
the other leads. This lead from * aerial 2
goes to the aerial terminal on your set,
while the aerial wire is disconnected from
the latter and connected instead to
terminal ‘‘ Aerial 1” on the adaptor.
The connections to the other terminals
are as follows: “ H.T.+2” joins on to
the maximum voltage H.T. terminal on the
set, while H.T.4-1 is fitted with a wander
plug and plugged in direct to the H.T.
battery at about 60-80 volts. The ter-
minals “ L.T.4+” and “ L.T.—” are con-
nected to the corresponding terminals on
the set. There is one important point in
connecting up these L.T. terminals. You

(Continued on page 602)

which case -a couple of
holes will have to be

drilled at each end of the
panel to take the fixing
bolts for the brackets.
Place the penel and
baseboard together, tem-
porarily using the
brackets themselves as
templates, and mark
through the holes with a

pencil. The holes can
then be drilled, using the
pencil-marked centres

with the assurance that _
they are in the correct
positions. When the
panel ig drilled the tuning
condenser and the two
switches are mounted in
position, the completg
panel is put aside {while
the rest of the components
are mounted on the
baseboard and wired up.
In preparing the
baseboard, the first thing
to do is to mount the
ebonite terminal strip.
This is 7in. long and “lin.
deep, and is held in
position with screws
driven into the end of the
baseboard. Six terminals,
marked as shown,
are mounted approxi-

Fig. 2—The
wiring dia-
gram.
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EM. PLUS 4 MATCHED KITS

(Complete kit, less valves, including
everything you need to build the E.M.

Plus Four exactly to specification, with
full-sized chart and instructions.).

CABINETS.

E.M. Plus Four Oak Consolette Cabme(
with Moving- Coil Speaker £2.0.0

In Walnut, with Moving-Coil Speaker as
illustrated £2.10.0

El\ri PLUS FOUR Pedestal,
as illustrated, 15/- extra

=M.PLUS4

or 9/@
and 11 monthly payments of 9/6.
COILS OBTAINABLE SEPARATELY

For the benefit of constructors wishing to
modernize their present-sets, EEM. Plus
Four Coils can be supplied separately at

27/6 per pair

'six valves.

DOWN

Sestssssssisns

' To READY RADIO, Ltd., Eastnor House, Blackheath, London, S.E.3.
Please send me a copy of the E.M. Plus Four Wifing Chart.

December 2nd, 1933

Great New
Development
on the famous

"EVERYMAN FOUR’

You remember the “ Everyman Four ”’? Its amazing

< performance was obtained by using the most efficient coils

«that.could be designed. Until now these .coils .have never
.been excelled or even equalled.

We set ourselves the task of adapting “ Everyman ™
Coils to suit modern valves, and we succeeded. We claim,
without fear of contradiction, that E.M. Plus Four Coils
are the most efficient coils obtainable for modern H.F.
amplification.

EM. Plus Four Coils cost eight times as much to
manufacture -as 'any standard commercial coils. But,

owing to their remarkable efﬁcxency, the remainder of the
:set is simplified and the total cost is.extremely low.

BETTER THAN A ‘SUPER-HET

Compare the E.M. Plus Four with any other battery-
-operated straight set or super-het, using four, five, or even
“The E.M. Plus Four gives superiar results
without any of the usual super-het disadvantages.

Every valve contributes its full efficiency, so that signal

:strength is amazing whilst absence of complications prevent

doss of quality.

Ease of -handling, selectivity, signal strengtb, quahty of
reproduction, appearance, - reliability—jud
the E.M. Plus Four by any of these. standards 3
compare it with any other set costing -even
twice as much, and you will choose the E.M.
Plus Four.

Although the E.M. Plus Four is easy to
build and operate, it is the only set that fully
responds to the skill of the ‘operator. The
E.M. Plus Four is not only a set for-domestic-
use; it is the set which every true constructor
needs for serious work. Its scope is unlimited.

FULL-SIZED WIRING CHART FREE.
GO TO'YOUR DEALER, OR POST COUPON NOW.

SPECIFIED MULLARD VALVES :
P.M.12V., P.M.2DX, P.M.IH.L., P.M.202 (or P.M.2).

READY RADIO

EASTNOR HOUSE,

BLACKHEATH, S.E.3

B P Ml o ont ol BB 0 5o oo M Gl ME=R S < B dhin o o AU A

g. Address . ........ ... i i Leceooooasaonaecenssnansen 'Te/ephone B Lee Green 5678.
§ Pe.W.-1 Please enclose 13d. stamp for postage,etc

Tansaue ssyas gueg L4 b g = ‘ - ey B
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A serious
contribution
to radio
Progress

SHEER

COMMONSENSE

1. The length of a coil should not
be greater than the diameter.

2. Small coils mean small single-
strand wire and increased D.C.
resistance and “ skin effect.””

3. Increased resistance means lower
signal strength and selectivity.

4. Shields- increase the distributed
capacity and resistance.

5. Losses in metallic cores increase
as frequency increases. (Therefore,
heaviest on medium-wave band.)

6. Band-pass tuners do not pass all
the applied voltage, and losses are
often as much as 50 per cent.

7. In band-pass and multt-stage
circuits slight discrepancies of tuning
cause peaks of unequal strength with
consequent loss of signal strength.

8. By compressing the long-wave
coil into small dimensions the losses
and distributed capacity are in-
creased enormously.

9. Maximum voltage amplification
is obtained with a tight magnetic
coupling of low capacity.

1. E. M. Plus Four Coils are 3ins. in diameter
with a winding length of 23ins.

2. E.M. Plus Four Coils are wound with 27/42
gauge Litz wire, giving 9o per cent. greater
efficiency than small single-strand wire.

3. EM. Plus Four Coils “introduce so little
damping that signal strength and selectivity are
extremely high.

4. E.M. Plus Four Coils are so designed that
shields are unnecessary.

5. E.M. Plus Four Coils are air-cored, on low-
loss formers, and give maximum efficiency on
medium waves.

6. E.M. Plus Four selectivity makes band-pass
tuning unnecessary, and maximum signal
voltage is maintained.

7. The E.M. Plus Four special trimming device
gives constant accuracy at every setting.

8. The Long-wave sections of E.M. Plus Four
Coils are plain solenoids of large" diameter.

9. The primary windings on E.M. Plus Four
Coils are air-spaced and supported on ribs over
the secondary windings.

FULL-SIZED WIRING CHART FREE

Our E.M. Plus Four folder contains full details of the complete set, with complete building
Ask your dealer for your free copy. If he is out of stock
ask him to get you a copy.

instructions and full-sized chart.

In case of difficulty post coupon.

Advertisement of READY RADIO, Ltd., Eastnor House, Blackheath, S.E.3.

Whether you
built a set
last year or

last week you
will build the

E.M. Plus 4

sooher oOFr
later L '2 ) &

Theset for the man
who wants some-
thing better. The
only set for the keen
constructor and
true experimenter.

Demonstraticns at
159, Borough High St,,
London Bridge, or ask
your radiodealer.
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(Continued from page 599)

should first examine the circuit of your
present set and see if the “L.T.—)”
“HT.—” and “ earth” terminals arc all
joined together. This is, of course, the
usual practice, and if they are so connected,
then all is straightforward, and you simply
oonnect ‘“L.T.—” on the adaptor to
“L.T.-” on the set and “L.T.+” to
“L.T.+.” However, in some old circuits
L.T.+, instead of L.T. —, is joined to earth.
In this case, the connections from adaptor
to set should be reversed, i.e., “L.T.—”
should go to “ L.T.4+” and “L.T.4+” to
“LT.—.” With the exception of the
removal of the aerial from the aerial
terminal on the set to that on the adaptor,
as already explained, no other alterations
are made to the existing connections to the
set itself, the battery and earth connections
being left unaltered.

Operating Notes

Having carefully connected up the
adaptor the screen-grid valve may be
plugged in and the cap connected to the
flexible lead from the H.F. choke. An
ordinary piece of flex with a spade terminal
on the end will do for this. It should be
only just long enough to reach from choke
to valve cap.

When all is ready, both set and adaptor
should be switched on. They should also
both be switched over to the same wave-
band. In the case of the adaptor the right-
hand switch, viewed from the front of the
panel, is the wave-change switch, and
should be pulled out for medium waves
and pushed in for the long waves. Before
actually tuning-in, the pre-set condenser
on the baseboard just in front of the coil
should be serewed right down. This will
give the loudest signals, and will help in
finding stations when first handling the set.
Later on, the screw may be slackened off
slightly to obtain increased selectivity, if
desired. Do not, of course, overdo the
initial screwing down. There is no need
to screw the knob home as hard as possible ;
just slacken off the locking nut, and turn
it in a clockwise direction until just finger-
tight. Tuning will now be carried out by
means of the two dials—the one on the
adaptor and the one on the set. Start by
rotating them together from zero in each
case. If the two coils and condensers are
identical in pattern the dials should track
round together almost degree for degree,

but if they are not, then there may he a

difference” of several degrees between the
setting of the one and that of the other
when tuned to a station. Anyway, a little
practice will soon determine the right
position of the two dials for various stations.
If you wish, you could make a list of the
two dial readings for future use so that
anyone else handling the set would immedi-
ately be able to log a required station by
reference to the table. Incidentally, the
readings of the receiver dial with the
adaptor attached will not necessarily be the
same as previously, so do not be surprised
if a station which formerly tuned in at, say,
30 deg. on the dial, now comes in at 35 deg.

The reaction control of the receiver will
still be operative with the S.G. adaptor in
use. If the set oscillates too readily then
the voltage on the screening-grid of the
S.G. valve should be reduced by plugging
in the lead from “H.T.4+1” on -the
adaptor to a lower voltage tapping on the
H.T. battery.

A Few Final Hints,
Don’t forget, when switching on and off,

that there arc two filament switches to be .

PRACTICAL WIRELESS
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LIST OF COMPONENTS

One Cossor metallised S.G. valve, 215 SG.

2 One W.B. valve-holdeg.

! One Colvern pre-set condenser, .0001 mfd.

One Lissen screened dual-wave coil.

Oific Bulgin screened super H.F. choke
(H.F.10).

Two British Radiogram on-off switches.

One British Radiogram variable condenser,
.0005 mfd.

Two T.C.C. fixed condensers, 1 mfd.

One T.C.C. fixed condenser, .0003 mfd.

Six Belling Lee terminals, marked as shown.

One Graham Farish Ohmite resistance,
500 ohms.

Ebonite panel 9ins. x 6ins. x 3/16in.

Baseboard panel 9ins. x 6ims. x 3/16in.

Ebonite terminal strip 7ins. x lin. A

Connecting wire, screws, etc. '

A

1

Fig. 3.—Details of

the cabinet.

operated. Force of habit may cause you |
merely to switch off from the set when you |
have finished Jistening without pushing in |
the filament switch on the adaptor. Signals
will, of course, cease, but the adaptor wil]

3o rensene

TOPICAL TECHNICALITIES

MEASURING THE WAVELENGTH OF
AN AERIAL SYSTEM,

IT 18 often worth while knowing the naturql i

wavelength (and sometimes the gelf-capacity)
of an aerial system, especially if it is desired to
carry oul some transmitting experiments on an
arty;.cial or dvimmy aerial preparatory to using
the outside aerial. 't he wavelength 1s usually
taken as being roughly four times the length of
the aerial in metres, and the simplest method of
measuring i is to wind a small eoil of tiro or
three turns of wire and join this between aerial
and earth and couple the coils to @ simple wave-
meter. Provided the turns are not too large, and
Y the coupling s kept snoderately loose, the wave-
¢ length ascertained by the wavemeter will be that :
of the aerial-earth system. 71he formula for ;
ascertaining the correct wavelength of the uerial
when loaded is

A=1884 4/ (L +I‘TA) C melres,

where L i3 the added induetance in puH,

L4 is the inductance of the aerial in pt

C 1is its capacity in pF.
The duminy aerial may be made nup from resist-
ance, capacity and inductance of the values
ascertained by the above formula, under which
circumstances it will behave exactly as in the
case of the original aerial. Next week we will
detail the method of wmeasuring the capacity of
the aerial in order that-the above formula inay be

applied.

Eecember 3 2nd, 1933

still be on and will consume both H.T. and
L.T. current until switched off. Another
point : Do not forget that in wave-changing
there are also two switches instead of the
former one. Naturally, they must both
be set to “long” or *“ medium” at the
same time. I.eaving one switch in the
medium wave position while the other is
in the long-wave position will not cut_out
reception altogether, but will have «
curious, topsy-turvy effect on the tuning,
which may be very -puzzling for a- few
moments until a glance at the position of
the switches shows the cause of the trouble

Regarding the use of the pre-set aerial
condenser it shoild be remembered that
alteration of its setting will not onlv vary
i the degree of
T T e, selectivity,; but
N willalso slightly
affect the setting
of the tuning
condenser . o n
the adaptor. It
will not in any
way affect the
setting of the
other condenser.

The amplifier
described above
can be used in
conjunction with any type
of receiver. but it will prove
most beneficial when the set
is of the Det.-L.F. type.
In that case the range of re-
ception will considerably be
increased,  whilst tuning
should be much sharper.
Although the amplifier could
be used with a set already
having an 8.G. stage, it will not
improve results to such a noticeable
extent. In addition to this, how-
ever, it is possible that a certain
amount of instability may be intro-
duced. Should that be the case, an
improvement can generally be effec-
ted by reducing the voltage to the
screening grids and by altering ithe
anode voltage.

PANEL STOP

“ CUTTING OUT A SERIES AERIAL CONDENSER ”

HE accompanying illustrations show a
method of cutting out the aerial con-
denser without the necessity for a switch.
In the case of a pre-set type, a narrow

strip of springy brass is soldered to the
when the adjusting screw is down to the
full extent of its travel, the extcnsion
piece makes contact with the lock-nuv of
it the screw hold-
£ R plate, thereby
b ¥y shorting the
i condenser and
" L giving direct
[T
the aerial to
set. Tig. 1
shows a section
of a preset type
brass strip and
extension piece in
position, The
same principle ap-
solid dielectric
condensers are
used. as shown in
Fig. 2.—W. H,

moving plate. and of such a length that
ing the fixed
7y connection  of
condenser, with the
plies where air or
MorTox (Ebley).

Fig. 2.—A useful dodge
for culting out a series-
aerial condenser.
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Automatic Volume Control Forms the Subject of This Week’s Complete Article, and the Methods of Addmg
Different Forms of A.V.C. are Fulfy Described.

UR * Progressor ”” has now reached

a fairly advanced stage, being at
present in the form of a very
refined and efficient variable-mmu three-
valver. Before going on to add the Class B
output stage, however, I feel that most of
my readers would like to carry out a few

Fig. 1 —Photograph of A.V.C. unit.

experiments in connection with
automatic volume control. A.V.C.
is all the rage just now, not
because it merely happens to be a
passing fancy of set designers,
but because it offers many very
real advantages. No doubt the
principal advantage, so far as the
average listener and experimenter
are concerned, is that A.V.C.

of automatic volume control, as the name
implies, is to maintain the reproduction
from-the loud-speaker at constant volume,
regardless of the station being received.
This is achieved by so arranging the circuit
that a portion of the signal voltage applied
to the detector valve is used to bias nega-
tively the grid of a preceding variable-mu

other hand, when fading takes place, the
high- frequency amplifier is allowed to oper-
ate at a correspondingly higher efficiency.

Connecting an A.V.C. Unit

We need not consider for the moment
all the various systems of A.V.C., especially
since many of them are only applicable to

amplifier. Thus, as the signal strength
applied to the detector increases (due to
a strong signal), a greater bias voltage is

NEW COMPONENTS REQUIRED FOR
THIS WEEK’S EXPERIMENTS.
One Wearite A.V.C. unit.
Two Clix Grid-Bias Wander Plugs; one
negative and. one positive.
One Bulgin Grid~Bias Battery Clip, type No, 2.
Short length flex, screws, etc.

AL TP L B PR
IETIRP TSP ST |

b
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very successfully overcomes the.
greatest difficulty in the way of
pleasurable reception of long-
distance stations—fading.
Principles of A.V.C.

The principles of A.V.C. have
been explained in previous issues
of PracricAL WIRELESS, but a

HEChoke

LE

Shorting Sirap

Fig. 2—Showing the components of
the A.V.C. unit and their method
Are of connection.

morc elaborate and sensitive re-
ceivers. Instead, we can concen-
trate on just one system, which
will prove most convenient and

brief résumé will not be out of
place at this juncture. The object

Flg 4 T/us pllolograph shows the position of the AV.C.

unil on the *

‘Progressor.”

Fig. 3—Here you see the simplest method of connecling the
V.C. unit.

fed back to the pre-

ceding valve, As
we have seen from-
previous experi-
ments, an increase
in V.M. bias volt-
age results in a
falling-off in ampli-
fication, and. thus,
in volume.

From the above
brief explanation it
is not difficult to
understand  what
happens when the
set is tuned to a
signal which is sub-
ject to fading. As
signal intensity in-
creases the degree
of high-frequency
amplification  be-
comes less; on the

efficient in the case of the
* Progressor.” The method = of
control I have in mind depends
upon the use of one of the excellent little
A.V.C. units which have recently been
placed on the market. That which we
shall use is made by Messrs. Wearite, and
is particularly suitable for experimental
purposes, due to the fact that it is designed
for use in various alternative circuit
arrangements. A photogmphic tllustration
of the unit is given in Fig. 1, whilst a
pictorial sketch showing the eonnectlons
of the components which it contains is given
in Fig. 2. It will be seen that there are four
components in the unit, these being a
* Westector ” high-frequency metal recti-
fier (the most important item of all), a
fixed resistance, and two fixed condensers.

The simplest way of connecting up the
A.V.C. unit is shown pictorially, and also
in diagrammatic form, in Fig. 3. The
* Westector ’ is connected in series with
one of the fixed condensers between the
anode of the detector valve and earth,

* (Continued averleafV
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ation is called for in
regard to the method
of fitting the A.V.C.
unit to
¢ Progressor,” since
it is only necessary
to mount the unit on
the underside of the
chassis in the posi-
tion clearly shown in
Fig. 4.
terminal 1 to the
lower terminal on
the H.F.
terminal 6
earthing bolt passing
through the base-

PRACTICAL WIRELESS
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Fig. 6.—The advantages of A.V.C. can be combined with those of variable-mu
volume control by employing the connections shown above.

THE PROGRESSIVE EXPERIMENTER

(Continued from previous page)

whilst a lead is taken from the *“top”
{negative) side of the rectifier through a
fixed resistance to the lower end of the
aerial coil. The second fixed condenser
acts as a by-pass to the decoupling resist-
ance. It is evident that the “ A.V.C.”
connection on the unit replaces that which
was previously made from the aerial coil
to the variable-mu potentiometer. Actually,
of course, the unit acts in a very similar
way to the potentiometer by applying a
varying bias voltage to the grid of the
first valve.

How the Unit Funetions

Before trying out the circuit shown in

Fig. 3, you will np doubt wish to have
some idea as to how the A.V.C. unit works.
The prineiple is really very straightforward,
and can easily be grasped when it 1s under-
stood that a certain amount of the high-
frequency current appearing in the anode
circuit of the detector is diverted, by the
H.F. choke, into the rectifier eircuit.
current is immediately rectified, with a
result that there is a difference of potential
between the two ends of the rectifier ; in
other words, the “ top ** end of the rectifier
i3 negative in respect to the * bottom
one.
“top "’ end to the grid of the V.M. valve
(through the decoupling resistances and coil),
the grid is made negative in respect to the
filament.
the rectifier is dependent upon, and propor-
tional to, the stren
the anode circuit of the detector.
an increase in applied signal strength causes
a proportional increase in negative bias to
the V.M. wvalve;
inter-dependent, and
late themselves.

This

And as a lead is taken from the

The potential developed across

h of the signals in
Thus,

these two factors are

automatically regu-

board, and transfer the connection to the
50,000-ohm fixed resistance fitted last week
from the volume control potentiometer
to terminal 2, There are two shorting
straps on the wunit, and for the present
these should he left across terminals 3 and
4, and 5 and 6.

If, after making the necessary connec-
tions, you tune to a station such as Fécamp,
which normally fades rather badly, it
will probably be found that a perfectly
steady signal can be obtained. The maxi-
mum volume will perhaps be very slightly
less than before, but the average strength
of the signals will be greater and the
broadcast will he more ecasily followed.
After trying the effect of the automatic
volume control on a station using a low
wavelength, try it on others higher up the
scale ; it will be found that a greater degree
of * correction ” is provided on the higher
wavelengths. This is quite natural, and
is due to the higher efficiency of the rectifier
at low frequencies.

With the connections as described, the
unit is virtually in parallel with “ one
half * of the differential reaction condenser,
and in consequence the full A.V.C. effect
is not obtained. To prove this, and also
to secure a greater amount of efficiency,
you should therefore remove the lead which
joins one terminal of the reaction condenser
to the chassis.

Delayed A.V.C.

A form of “delayed A.V.C.” can next
be tried, as shown in Fig. 5, by removing
the connection from terminal 6 on the
unit and in its place connecting the flexible
grid-bias lead (with wander plug marked
“G.B.—3"), which was previously joined

(Continued on page 614)

Very little explan-

the

connect

choke,
to the

Fig. 5—The connections required for delayed A.V.C,
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IMPORTANT

Readers please note that the

last Gift Stamp (Popular

Mechanics No. 6) for their
Presentation

ENCYCLOPAEDIA
OF
POPULAR MECHANICS

appears on p. iii of the

cover of this week’s

Practical Wireless

Will readers who are qualifying
for this Presentation Volume
afhix the last Gift Stamp to their
Subscription Voucher, and for-~
ward the completed Voucher in
accordance with the instructions

thereon TO-DAY.
Please Don’t Delay

As announced last week, there
will be an enormous number of
volumes to despatch, and it will
necessarily take some little time
to get them all out. All applica-
tions will be treated in strict
rotation. If you do not receive
your volume within 15 days of
the despatch of your application
—notify by postcard, giving date
application was made.

.NOTE,—Carefully read instruc~ &

tions on your Subscription
Voucher and make sure it 1s
properly filled in in every detail
before forwarding.

Your Last Gift Stamp
appears THIS WEEK

' If by mischance you have mis-
t laid any of your Gift Stamps,
{ you may send twopence in

A stamps in lieu of each.

Complete and send in your Sub-
scription Voucher immediately
you have the last Gift Stamp to
“ Practical Wireless ™’
Presentation Department,

P.M,,
39, King Street,
Covent Garden,
London, W.C.2.

Any query regarding this offer
must be accompanied by a stamped
addressed envelope for reply.
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MORE VOLUME

for your Christmas Radio

| Robust  six-armed
suspension renders
| power-carrying

capacity very high.

Amplifier attached
to speaker — no
“odd boxes” or
trailing wires.

CELESTION LOUD-

SPEAKERS.
P.P.M.9. .. £15 0
P.P.M.19 .. £2 7 6

Celestion, Ltd., London Road,
Kingston-on-FThames,
. Victoria

Showrooms :

106,
St., SW.1.
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Get more volume from your radio this Christmas-—give it “ Class B ”
Output by substituting the Celestion Combined Class *“ B'* Unit and
Moving-coil speaker for your present loud-speaker. It is' connected as
easily as an ordinary speaker—the amplifying apparatus is attached
to the speaker chassis—you have ne untidy * odd boxes ” or trailing
wites,

You get “ Mains 7 quafity and volume at no extra cost.

CELESTION

“‘Ghe Uery Soul of Music

Accurately propor-
tioned: cobalt-steel
reduce
leakage

magnets
magnetic

to a minimum,

Accurate matching [

is ensured! by use
of high-efficiency
tested transformers

Ask your dealet to demon-
strate Celestion Class “B ™
Speaker Amplifiers, either i
chassis or cabinet form.

“ B’ Stage 9 Chassis, £2150
¢ B»"” Stage 19 Chassis, £3 76

FOREMOST NAME IN SOUND REPRODUCTION



606 PRACTICAL WIRELESS December 2nd, 1933

'Old hands use DUBILIER Condensers

. .. unequalled for reliability

The new range of Dubilier Uondensers marks the greatest advancement
in Condenser design and more than maintains Dubilier's established

position as the foremost manufacturers of the highest quality
products at the lowest possible prices. It would pay

1 - Yyou to be more familiar with the latest
developments in condenser design. The

=" new Dubilier booklet tells you all
there is to know. Write for
your free copy.
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N addition to differing greatly in con-
struction, condensers also vary in
their rating—in what is known as

their * capacity.” It is one of the problems
which listeners often put—what difference
dods the amount of this- capacity make,
why is a condenser of a certain capacity
specified for one job, and of a different
capacity for another job? And just what
does this capacity mean ?

Fig. |.—The use of the variable condenser for
[ a tuning circuit.

What Does Capacily Mean ?

Perhaps I had better answer the last
question first. If you remember, in dis-
cussing. condensers last time, we likened
them to rubber partitions stretched
across a water pipe. If we were
really doing those experiments with
the water pipes we could have
used either a thick and stiff piece
of rubber, or a thin and very “ stretchy
rubber. The difference between the stiff
rubber and the very elastic piece is exactly
similar to the difference between a con-
denser of small capacity and one of larger
capacity.

Or let me put it another way. Suppose
we have one of those rubber balloons used
at parties, and blow into it. It expands
and holds a certain quantity of air. If we
stop blowing and do not close the mouth
of the balloon, the air will escape. We could
describe the capacity of the balloon by
saying that a pressure of one pound per
square inch would force so many cubic
inches of air into it. Of course, if we pumped
it up to a pressure of two pounds per squarc
inch,we should force twice as much airintoit.

Units

Now you know that if you apply electric
pressure—a voltage—to a condenser, elec-
tric energy flows into it, and the energy
thus stored can be withdrawn by * dis-
charging ” the condenser. The ‘‘ capacity ”’
‘of an electric condenser is described as
the amount of electricity which the con-
denser will hold if a pressure of one volt
is applied to it.

The ‘ quantity” of electricity so
measured 13 expressed in “ coulombs,”
and a coulomb is the amount of electricity
represented by one ampere flowing for one
second—one ampere second, in fact, or
one three thousand six hundredth of our
old friend the ampere hour in which the
“ capacity ’ of our low-tension accumu-
lators is rated.

In this Article the Author Deals with
Capacity Ratings and the Principles
Involved.

By H. J. BARTON CHAPPLE,
Wh.Sch., B.Sc.{Hans.), A.M.LEE.

The unit of capacity is the capacity of
a condenser which stores one coulomb of
electricity when a pressure of one volt
is applied, and is called a * farad > after
Michael Faraday, to whom we owe s much
of our knowledge of electrical science.
A condenser of one farad capacity would be
very large, and not of much service in
radio work, so
a smaller unit
is used for
everyday pur-
poses. Thisis

_* micro-micro-farad,” namely, the

Fig. 2,—Small fixed condensers are used for
coupling purposes.

HT+

el
Fig. 3.—A large fixed condenser used as a
safety device in the reaction circuil.

the microfarad and is equal to one
millionth of a farad.

Fixed capacity condensers of one,
two, four, eight and even sixty micro-
farads are used for many purposes in radio,
but still smaller ones are also required. We
all know the .0005 microfarad condensers

commonly used for tuning.-  Point three
O’s five ” we often call them. We should
remember that this popular way of describ-
ing them is really a lazy kind of shorthand
for “ one two thousandth of a microfarad,
or 500 micro-microfarads.”

. Recently radio engineers have been
' recommended to use another term for the
‘¢ pico-
farad,” so our .0005 condenser may hence-
forth be called ‘500 pico-farads.”

Correct Ratings

Now let us see what importance is
attached to the correct capacity for different
condensers used in a set. First of all we will
take the most familiar example, the tuning
condenser. In the early days of broad-
casting we used coils so designed that the

- number of turns could be varied for tuning

purposes. Later on we had interchangeable
coils, each one covering. a. fairly narrow
band of wavelengths, and tuned by quite
a small condenser.

To-day, in order to - simplify radio
reception, we use one coil and one con-
denser to cover the medium wave-
band of from about 200 to 550
metres,, and an additional coil,
controlled by a wavechange switch
for the long waves of 1,000 to 2,000
metres. To achieve a certain degree of
uniformity between various makes of coils,
present-day practice favours a tuning
condenser of .0005 microfarads maximum
capacity. Such a condenser in conjunction
with a coil of about 180 microhenries in-
ductance will cover comfortably the whole
of the medium-wave broadcast band.
The inductance of the long-wave coil
must then be of the order of 2,000 micro-
henries.

For those who have a taste for mathe.
matics and would like to work these figures
out for themselves, there is the formula
which connects the wavelength to which
a circuit oscillates and the inductance and

| capacity.

Wavelength in metres=1885v/L x C
where L=Inductance in microhenries
C=Capacity in microfarads.

Why Three O’s Five ?
" Has it ever occurred to you why a
,.0005 mfd. condenser ig invariably speeified

LF
Transformer

Fig. 4——Another example of &
condenser used for coupling
purposes.



Fig. 5.—The grid leak

detector circuit.

for the tuning circuits of modern sets ?
I am afraid that the value is just taken for
granted in many cases and little thought
given to it. . Actually, the whole analysis
of a tuning circuit such as we have shown
in Fig. 1 is very involved and cannot be
dealt with here, so I shall just content
wyself with explaining. the matter briefly.

When ‘a circuit has to be made selective
—and of course that is the rule of the day
at the moment—the * decrement” must
be kept as low as possible. It is a factor
which expresses the ratio of the peak
value of one oscillation to the peak value
of the preceding oscillation when the
current is diminishing. The actual expres-

sion in mathematical terms is ofL But
we know at resonance that

oL = 1
wC
where @ = 2 7t X frequency (f)
L = inductance
C = capacity
R = resistance  (high  fre-
quency)

Hence R R ¢
T g™ "R«/

If the decrement is to be constant, then
all these expressions must be constant
but when we tune with a condenser, C must
vary. With C small (low wavelengths) and
L constant, R is also increased and wvice
versa, so that over the whole of our tuning
range we have the selectivity varying. If
we made C large to start with, and hence
L small to cover a certain waveband, the
decrement would be large, and conversely
with C small and L large the decrement
would be reduced, which is what we want.
Unfortunately, this latter condition pre-
vents us from covering the wavebands we
desire when using a single coil (or a double
coil operated with a wave-change switch),

L.7T=
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80 a compromise is struck. This compromise
is our- familiar .0006 mfd., and explains
roughly why we choose that value for our
radio work.

Although -a .00004 mfd. condenser is
recommended for use with standard coils,
there aré¢ a number of home-built sets in

‘existence which employ 0003 condensers

rl‘/.f-f'

LT

with’ every success.

Other Purposes

Now we have to deal with the
“fixed ” capacity condensers, used
for many different purposes in a
receivcer.

Blocking condensers and grid con-
densers used in radio-frequency and
audio-frequency circuits are in-
variably made with mica dielectric,
and are usually of small capacity.
If the condenser is intended merely to
isolate the anode (high-tension) circuit of
one valve from the grid circuit of the next
the capacity need not be small, nor is the
value critical. Capacities of about .0002
are usual for high-frequency circuits (Fig. 2)
up to .01 for a mere * safety ”’ condenser,
such as is frequently connected in series
with a variable reaction condenser in order
to safeguard the high-tension supply in the
event of the reaction condenser shorting or
breaking down (Fig. 3), while values up to
1 microfarad may be used for the feod
condenser in a low-frequency fed trans-
former arrangement (Fig. 4).

In this connection it must be remembered
that all condensers offer a certain opposi-
tion to the current, varying according to
the frequency of the alternating current.
To high-frequency currents, such as radio
signals,-the opposition is much smaller than
to audio-frequency currents, the formula
being as follows :—

Capacity reactance of condenser

= 10,000,000
2nfC
a =22
7
f = frequency in cycles per
second
C = capacity in miorofarads

This explains why a larger condenser is
necessary in.a low-frequency ecircuit than
in a high-frequency circuit, for a .01 mfd.
condenser at radio frequency has a reactance
of the same order as a 2 mfd. condenser at
low frequency.

where

Special Cases

In cases like a grid-leak detector (Fig. 5)
or a resistance capacity coupling arrange-
ment (Fig. 6) where the coupling condenser
operates in conjunction with a grid leak,
two sets of conditions have to be complied

. with.
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In the first place, the condenser
must be large enough to pass the signal on
“to the succeeding valve without serious
loss. As just explained,. this is not a
difficult matter when dealing with radio
frequencies, but in the case of aidio
frequencies the condenser capacity must
be fairly high or its high reactance at tho
lower frequencies will result in loss of the
lower register—bass notes.

The second condition is that the con-
denser is employed to charge the grid of
the valve, and the grid leak to discharge it.
A high-resistance leak naturally discharges
the circuit more slowly than a low-resistance,
and the respective values of condenser and
leak must be chosen so that the grid
circuit does not become’ *‘ choked.” ~In
other words, the grid leak must discharge
the circuit as: rapidly as the condenser
charges it ; so that a large condenser must
have a lower value grid leak than a small
condenser.

The final types of condensers are those of
larger capacity used for smoothing, and
with them we can consider the by-pass
condensers used in decoupling circuits, For
capacities up to some 4 microfarads or
over, “ paper ”’ condensers—i.e. condensers
having a paper dielectric—are commonly
used while larger condensers are of the

electrolytlc ” type recently described in
detail in this journal. For normal smooth-
ing, 4 microfarads is sufficient, but it is
customary to take advantage of the
slightly better smoothing obtained with
electrolytics in high-tension supply units.
Condensers of 2 microfarads are recom-
mended for decoupling in audio-frequency
circuits.. For output valve grid-bias
decoupling, up to 4 microfarads. can be
employed with advantage, while for high-
frequency decoupling 1 mlcrofara(} 18 ample.

Order next “week’s issue now ! }
More Special Features.

Fig. 6.—The resistance capacity coupled
circuit.

types of Ostar-Ganz High voltage valves.
3 or 4 valve set.”

The designer said :

UNIVERSAL HIGH VOLTAGE MAINS VALVES

¢ practical Wireless,”” October 7th issue, fully described the ** A.C.-D.C. UNIVERSAL TWO " using the tatest

 This set gives results equal to an ordinary
There is an Ostar-Ganz KIT for building this wonderful set ; it costs only £6 6s. 0d. We
alsosupply RECEIVER. AMPLIFIER and RADIOGRAM KITS.
all wonderful value and work efficiently on either D.C. or A.C. Mains.
valves you can CONVERT your ‘ FURY FOUR '’ from Battery to ALL-MAINS.
guaranteed by our technical staff. Free technical assistance to all Kit buyers,‘if desired. Ask for complete
range of Ostar-Ganz Universal High Voltage Mains Valves, too.

Write for full details and prices. They are
Truly UNIVERSAL. With these
Astounding results

The Most Modern Obtainable
Wonderful Selectivity. Remarkably free from

mains hum.
“HIGHMU 3,” 9 Gns. “ HIGHMU 4,” 12 Gns.
“ UNIVERSAL 5v.SUPER,” 15 Gos
“ UNIVERSAL 7v. STENODE SUPLER." Al- -
waves, 25 Gns.
*“ UNIVERSAL RADIOGRAMS,” 3v., 17 Gns.
4v., 19 Gns. L
Write for full details of these Model Sets.
They work efficiently on either. D.C. or A.C.
Mains, without any alteration.
Sole D;stnbutorsfor Great Britain :
GEN J.- FORBAT,
28-29, Southampton St., Strand, London W.C. 2,
Telephone : TEMple Bar 8608.
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‘el EKCO POWER UNITS

10 POWERFUL FEATURES

l Attractively designed all-insulated Bakelite Case.

2 Available for A.C. or D.C. Mains.

High capacity Electrolytic Condensers ensure
absence of hum and provide reserve power
for Class B operation.

T

1

New design Power Transformer completely
screened by a thick steel case eliminates all
outside interference.

H.T. voltage to intermediate tappings (S.G. and
Detector) in three steps enables variable voltage
to screened grid detector etc., to be adjusted
to correct value,

Whole output of each Unit can be reduced to
approximately three-quarters of the rated value
for receivers built for low voltage H.T. batteries.

Westinghouse Metal Rectification.

Charging current on new combined units is now
.5 amp to fulfil filament current requirements of
Class B valves.

All metal parts are cadmium plated.
PRICES FROM 37,
or by Easy Payments 6

Behind these new EKCO Units
lies a wealth of experience un-
rivalled in British Radio. The
leading constructors and- de-
signers for over eight years have
used and specified EKCO Units.
They are more enthusiastic than.
ever about this new range.
Follow their lead and insist
upon EKCO.

OV ON O U1 W&

[ e e e e ———

| To: E.K. Cole Lid, Dept, P4, ERCO Works,

i Southgnd-Qn-Sea.

] Please send me detalls of the .new Ekco Power
1 Units.
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Points
Order

N a recent article I discussed the use of
an untuned H.F. stage in a short-wave
receiver, and for general purposes this

type of amplifier is undoubtedly com-
pletely satisfactory, byt it has the one
disadvantage that it does not improve the
selectivity of the receiver to any great
extent. When the H.F. amplifier is tuned,
however, it does assist the selectivity very
materially, and from this point of view is
a very great improvement over the untuned
stage; unfortunately, tuning the H.F.
amplifier introduces rather severe complica-
tions both in construction and operation,
and it is therefore not very satisfactory for
the newcomer to short-wave work, but
experimenters with experience of these
high frequencies may care to try an arrange-
ment of this sort.

Fig. 1 gives one satisfactory circuit;
it will be seen that it is very similar to one
of the circuits given for the untuned stage,
with the difference that the H.F. valve
grid circuit consists not of a simple untuned
choke but of a coil Ly, tuned by the variable
condenser C;, the aerial being coupled to
this circuit by the semi-variable condenser
C,, which has a maximum capacity of
.0001 mfd. The H.F. valve is coupled to
the detector by the H.F. choke Ch, and
the .0001 mfd. fixed condenser C;; this
choke must be a good one of the screen-grid
universal wavelength type, of
which there are several examples \/
on the market. The condenser
Cs is a 01 to .1 mfd. mica
or non-inductive screen-grid by-
pass condenser. The detector cir-
cuit is quite normal, and consists
of the usual coil 1, and variable
condenser Cs. The ease of opera-
tion of the receiver will be con-
siderably enhanced if the two dials
operating C; and Cs have as nearly

SHORT-WAVE
H.F. AMPLIFICATION

to be Considered in

rort Wave

Section

do, though they should be small in diameter
in order to minimizeinteraction ; valve base
coils are admirable. As a guide to making
them at home it has been found that for
coils space-wound with 24 D.C.C. S.W.G. wire
on a 1}-in. diameter former, and tuned by a
.00015 mfd. condenser, four turns tune
from approximately 16.8 to 37.5 metres,
and eleven turns tune from 27.3 to 65

TUNED

to Ensure Maximum

Results

as possible the same read-
ing for any particular
station, and in order to

al & =

ensure this the two coils L,
and L, should have the
same number of turns and

e

—OLT+

be wound on the same dia- Fig. 1.—This shows the circuit diagram and pictorial wiring plan
meter formers. Any stan- B of a S.W. receiver with a tuned
dard short-wave coils will METAL | \‘S-G- stage.

SCREEN| )

-

'PHONES
+

EARTH AERIAL
=6 HT=-

" metres approximately. .00015 mfd.
120

Ly

is therefore a very good value for C,
and C;, although if a greater tuning
range i8 required .0002 mfd. conden-
sers may be preferred. The conden-
sers must be of the same make and
type if the two dial settings are to
correspond at all wavelengths. The
reaction coil Ls is wound with 36
D.S.C. S.W.G. or some other thin
wire, and contains about half the
number of turns in the grid ooil,

M\ METAL
\SCREEN
\

AERIAL

e
» 7/

_’*."((((

Zo N e\

e

e

depending on the valve and H.T.

Fig. 2—In this arrange-
ment an H.F, transformer

is used to couple the S.G. and detector valves

together.

b voltage. The reaction condenser
Ce is the usual .0002 mfd. component.
Cl?zk is an ordinary short-wave reaction
choke.

An Alternative Circuit
Another circuit is shown in Fig. 2 which
has the advantage over the circuit shown

{ in Fig. 1, that it is easier to avoid a trouble

known as interlocking, by which is meant
a tendency for the tuning of the screen-grid
valve circuit to alter the tuning of the
detector, and so make the adjustment of
the receiver difficult since the two circuits
are not truly independent. In Fig. 2 the
coupling between the H.F. stage and the
detector is by means of an H.F. transformer,
of which L; is the primary and is untuned,
and L; is the ordinary tuned secondary ;
Ls is of course the reaction coil. The
disadvantage of this arrangement is that
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an extra winding is needed on the detector
coil, which makes it impossible to use valve
base coils, and also complicates the design
of a dual range coil. Suitable six-pin
formers are obtainable, however, and these
can be used, but they may not be satis-
factory if the diameter is over 2in. Since
L; and Ls perform the same function as
L, and L; in Fig. 1, the same data as
given for the latter will guide the con-
structor in making Ly and Ls. Ls is wound
at the grid end of Ly and in the same
direction ; it should consist of two-thirds
or more of the number of turns in L,, and
quite thin wire (30 D.S.C. or thinner) may
be used. Otherwise the circuit is the same
as the last, except that the aerial is shown
coupled by means of a coil instead of a
condenser. This is merely to illustrate an
alternative method of aerial coupling which
may be used with either form of inter-valve
coupling ; L; should be similar in size to
the primary winding L; of the H.F.
transformer.

The Necessity for Screening

Although the circuits are simple, the
construction of a short-wave receiver
employing a tuned H.F. stage is rather

complicated, owing to the need for shielding,

It will be found impossible to get satis-
factory amplification and at the same
time avoid interlocking without consider-
able screening between the H.F. stage and
the detector. Partial screening, consisting
of a vertical sheet of aluminium or copper
between the two stages, with the screen-grid
valve protruding through a hole in the screen,
together with a metal panel and baseboard,
is the least that can be expected to give
reasonable results, and even in this case it
is necessary to space the two stages very
widely apart. An alternative to this
which might give better results would be
to screen the detector stage completely by
enclosing all its associated components in
a screening bhox, and leaving the H.F.
stage open, apart from a metal panel. In
either of these cases it may be difficult
to remove interlocking and instability, and
probably the circuit shown in Fig. 2 will
be found to work best. If really complete
screening can be arranged, then Fig. 1
circuit 18 to be preferred because of its
greater simplicity.

A completely screened short-wave re-
ceiver should be very stable, and permit
the utmost to be obtained from the screen-
grid stage, and with a little care in the
making of the coils and choice of the
condensers, it should be possible to gang
C, and C; together, and so simplify the
tuning of the recciver.

No decoupling resistances -or condensers
have been shown in either of the circuits,
but they may be found necessary ; should
this be the case, the standard values will
be satisfactory, i.e., decoupling resistances
of about 10,000 ohms together with 1 mfd.
condensers. Another refinement that can
be applied to this type of receiver is the use
of band spread tuning, s.e., tuning each
coil with two condensers in parallel, one,
the band-spreading condenser (which is the
main tuning control), of very small capacity,
about .00005 mfd., and the other (the band-
setting condenser) of .0001 to .00015 mfd.
The band of wavelengths upon which it is
desired to listen is selected with the larger
condensey, and then tuning performed on
the smaller one.
would make for easier ganging too, if the
small capacity band-spreading condensers
were ganged, and the band-setting econ-
densers used as trimmers.

A band-spread system -
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1. GANGED CONDENSERS

2. FIXED CONDENSERS

3. Q'MB. SWITCHES - POTENTIONMETERS

4 SINGLE TUNING CONDENSERS

‘5. VALVE HOLDERS

6. 1. F. TRIMMERS

7. RADIOPAKS

8. SLOW MOTION DISC DRIVE

Cne word to your

Dealer makes your
Set 1007 BETTER

When you build your set don’t waste time and money
on second grade components. Say Radiophone, insist on
Radiophone and you’ll get the best there is.

If you could build two sets—one with Radiophone
components and one with other makes and test them side
by side, you'd know then that Radiophone is the only
choice worth considering.

and they always choose British Radiophone.
to get the best.

RADIOPHONE
FIXED CONDENSERS

Radi s are factured with cate
and accuracy Impregnanon and sealing wunder
vacuum is effected by neutral waxes. Air and moisture
are removed to the lowest obtainable values. Capacity
to a limit of plus or minus 10 per cent.

Breakdown voltage above stated wvoltage. No con-
densers on the market offer a higher quality or more
reli!a’ble service under all conditions. Prices from 6d.
each.

It’s cheapest

+

YATCHED PERFECTION =

BRITISH RADIOPHONE LTD.

ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2
(A W

CUT THIS FOR CATALOGUE

Write your name and address in the margin. Post in
open envelope (id, stamp). Illustrated catalogue No.
P.R.10, full of information post free by return.

Famous modern designers have already made these tests
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OUR

E have at last found a battery-

i operated receiver which com-
pares favourably with the best

mains scts on the market. The Ekeo
Model 74 iz a wonderfully efficient five-
valve superheterodyne that is particularly
economical of current and only slightly
more costly to run than an all-mains
instroment of similar capabilities. As a
matter of fact, the average H.T. current
consumption is a little more than 10 milli-
amps, whilst the valve filaments take
.86 amp. from the accumulator. Expressed
differently, the high-tension battery will
last for approximately 250 hours and the

“accumulator requires to be recharged

every . thirty-five hours,

Superbeierodyne Circuit

The five valves are arranged as (1)
combined detector-oscillator, (2) variable-
mu intermediate-frequency amplifier, (3)
second detector, (4) driver and (5) economy
Class B output. In considering this circuit
arrangement we- were of the opinion that
the set would not have a particularly long
|range although it would give an ample
signal output. We were mistaken in our

VIEWS ON
RECEIVERS
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{ THE EKCO
! BATTERY |
{ MODEL 74 i

first assumption—sadly mistaken—for on
the very first test, made in broad daylight,
no less than thirty stations were received
at excellent strength and quality. Second
channel interference (which produces a
high-pitched whistle) was experienced at
two settings of the medium-wave dial, but
by adjusting a trimmer thoughtfully fitted
to the rear of the chassis, the whistles could
be almost entirely eliminated. The idea
of providing a second channel adjustment,
by the way, is one which we can heartily
recommend ; it removes one of the very

few objections to the superhet type of |

receiver.

Simple ‘Controls

There are only three controls on this |
Ekco receiver and they are oconveniently
placed for easy operation. The central
knob—and this is no less than 3in. diameter
—is for tuning purposes and operates an
illuminated pointer moving behind the .
horizontal seale. This knob is indeed the
largest we have ever seen on a wireless
set, but it simplifies -aceurate tuning in a
splendid manner; the idea is one that |
might well bé copied by other manu-

facturers. The tuning scale itself is
interesting in so far as it is of ample
size, easily read and divided into two
separate horizontal strips, one for medium
and the other for long waves. When the
left-hand knob is in the medium-wave
position the upper scale is illuminated by
a triangle of light, in the centre of which
is the shadow of a pointer. By rotating
the knob to the long-wave position the
illuminated triangle moves to the lower
scale, whilst when the knob is set to
“ gram ” both scales are illuminated much
more faintly. The control situated to
the right serves as a combined on-off
switch and LF. volume control. It gives
a very smooth variation of volume through-
out the range, and our only criticism is
that the switch is not quite so * positive ”
in its action as we should like ; it functions
perfectly correctly, but we would prefer to
feel and hear a little click as it is turned off.

Sound Construction

Below the three main controls is & neatly
recessed toggle switch which provides
“local” and ‘ distant” settings. By
turning the switch to the “ local ™ position
when listening to a nearby station the

ossibility of overloading is removed and a
dead silent background is obtained. This
switch was found very useful and to add
to the pleasure of listening.

This Ekco receiver will certainly pleas:
the reader who has mechanical inchnations,
for it is soundly constructed on a rigid
aluminium chassis and fitted into a neat
* walnut ” bakelite cabinet. The method

(Continued opposite)
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(Continued from preceding page)

of driving the illuminated pointer over the
tuning scale is noteworthy in that an
endless belt of stranded phosphor-bronze
wire is employed and this passes over two
brass pulleys fitted at each side of the
chassis. Spring tensioning is used for the
belt, so that slackness or backlash in
operation are impossible. It is also interest-
ing to note that both high- and low-tension
batteries not only fit into the container,
but into compartments where they are
firmly gripped and prevented from slipping
about if the set is to be moved from one
room to another (as it can be quite easily).

Features which have especial appeal to
the lady of the house are the handsome
cabinet of distinctly modern design, utter
simplicity of operation, and the special
arrangement made for replacing the silk
which backs up the speaker fret. This
latter feature is, so far as we remember,
employed only by Messrs. EE. K. Cole, Ltd.,
and it is certainly an excellent one., The
idea is that the complete fret is detachable,
and after it has been removed from the
cabinet thesilk can be detached by taking
off a circular spring. Thesilk can there-
fore be removed for washing in an
instant, or it can be replaced by different
material which might be more in keeping
with the room furnishings.

The receiver under review is fitted with
two sockets for the insertion of plugs
(provided) to which a gramophone pick-up
can be connected. We tried the gramo-
phone side and found that reproduction
was excellent in regard both to quality
and volume—ijust as good, in fact, as on
“radio.” Another interesting point is the

A

provigion of a plug and socket for the
easy connection of an external speaker
when required. The extra speaker must, of
course, of the Class B type to match
the output valve.

Turning to some further tests we made
on the Ekco Model 74 when using the set
in conjunction with a good outside aerial
and earth lead after dark, we can do
nothing but praise the set for its phenomenal
range and excellent quality of reproduction.
The tuning scales are marked in metres

of the Ekco Model 74 Battery Superhet.

3
—dh

and also with the names of thirty.six!
medium and ten long-wave stations, but
we actually tuned in at comfortable pro-
gramme strength no less than fifty medium-
wave transmitters and twelve stations on
the long-wave band. Generally speaking,
we found the station calibrations wery
accurate, and the only divergence noticed
was near to the bottom of the fower wave-
length range ; even there, the pointer was
only a fraction “out.” There was a fair
amount of background noise when receiving
distant stations for which the volunie
control required to be ““full on,” but
apart from this reception was singularly

e from extraneous noises. The sét
proved to be so sensitive that it was
found desirable to turn the “local-
distant ” switch over to the former
position when listening to several stations
that could not by any stretch of the
Imagination be called “ Iocals.” With the
switch in the “ distant ™ position the
last valve could easily be overloaded
on at least five stations ; this statement
13 more significant when it is added
that the maximum undistorted output

of the Class B valve, under the con-
ditions in which it is employed, is in
excess of one watt.

The Ekco Model 74 is a moderr and
up-to-date set which we can strongly
recommend to any reader who requires
a really high-class instrument ‘at =
price which is by no means high when’
the quality of the article is taken into
consideration.

In walnut finish it costs 13 gns.,

This photograph shows the ex.ellent appearance or finished in black and chromium the

price is 14 gns.
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THE SUBDIVISION OF COPPER.
T HE principle of the Subdiision of
Copper is of great service to the
" designer ‘of ‘electrical apparatus,
whether it" ‘be’ motors or dynamos or
transformers. The fundamental fact in
all such design is that the windings may be
initially considered merely as’ belts “of
copper, and the subdivision concerned in
adapting the design to any particular duty,
and the number of turns, may be settled
subsequently. It is true that the bulk
(volume) of the insulation varies with the

degree of subdivision, both on apcount_of
the greater multiplicity of insulation layers

A

-

Since a subdivision of the copper in.the
ratio N means that there will be N times:
the number of turns and 1/N the atea of-
copper, the resistance varies as N2 just as’
does the' inductance, 'so L and R march’
together and .the. time constant # 'is
invariable. This is in itself a result worth
remembering, the time constant of any
electro-magnet depends upon the size and
geometry of the iron and copper layout and
is independent of the number of turns,
that is, it is independent of the subdivision
-of the copper. This is only true if the
external resistance be maintained pro-
portional to the internal resistance, which
it is in the example given.

For those who feel uncertain as to the
truth of the application of the principle
of subdivision given above, the following
argument may ecarry conviction. All the
iron core cares about is the aggregate
stream of electrons that circulate round it
per second ; if the iron were possessed of
the attributes of a sentient being capable
of watching the stream of electrons and
counting them he is unable to identify
individual electrons and con-
sequently cannot tell whether it
is the same group of electrons

Fig. 1.—Two transformers
linked together.

when the subdivision is increased, and the.
fact that the higher voltage corresponding:
to a higher degree of subdivision requires
that each layer of insulation shall be
thicker, unless, as where the E.M.F. does
not ‘exceed, say, 200 volts, an agreed
minimum is used in all cases.

A good example for the purpose of
illustration is that of two transformers
functioning in series, Figs. 1 and 2. The
coupling circuit comprising the secondary
of transformer A and the primary of
transformer B may consist of any number
of turns we like, so long as the ratio between
the two remains the same, and so long as
the total cross section of copper is unaltered,
without affecting anything. Let the number
of turns, in one case, be eight in the
secondary of transformer A, and four in
the primary of transformer B (Fig. 1).
Then we might substitute eighty in the
secondary of A and forty in the primary of
B, or we might use one
turn only in the primary
of B to two turns in the
secondary of A, as in Fig,
2 8and nothing in the
circuit (say an output
circuit) is changed, func-
tionally the
coupled trans-
formers are the
same, so long as
the aggregate
cross section of
the copper is maintained.

1t might be asked : How can this be, the
inductance will be varied enormously, in
the ratio of 80°=6,400 in the extreme cases
suggested above ? Surely this cannot be
without effect ?

The criterion is not the inductance so far
as concerns the coupling cricuit. ¢ is the-
time constant t¢, and *—

o,

E‘ %

Fig. 2—A different combina-

tion explained in this article.

coming round time after time
(as when there is a multiplicity

of turns) or whether it is a
muchi larger
number coming

B
—]
=
= round once only.
-t In brief the only
thing that matters
to him is the
number of ampere.
Zurns, whether supplied by one turn of wire
or N turns. |
In the above example the number o
turns given to the copper is a matter of
indifference ; more often than not it is a
matter of importance. For example, if one
of the two transformers, say A, exists and
the problem is to match it with a transformer
B, then the number of turns in the primary
depends upon the ratio required and so is
determined or known, but the cepper belt
will need to have just the same area what-
ever that number may be.

70 L3,

Principle of Subdivision applied to Trans-

‘formers, Dynamos, and Electro-motors

Likewisc in the design of an output
transformer in which there is no constant
current (as when following a filter choke)
if the windings are side by side, the best
distribution of copper between primary
and secondary is equality of aggregate

sectional area, the subdivision demanded
depends upon the circuit resistances and
ratio required. The same applies approxi-
mately for the type of winding in which
the secondary is laid over the primary or
vice versa, but here the copper belt of the
outer winding should have greater sectional
area,- in proportion to the relative mean
length of the turns. In either case the
copper belts may be settled as the basis of
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design and the subdivision specified (by
sthe number of turns) for any. particular
duty’ -~ The -copper space must be large’
eiiough to dllow for inkulation on the basis
of a suitable co-efficient, that is to say, the
area provided for the winding niust be
sufficient to allow of insulation as well as
copper.: The greater the number of turns
the more allowance is required, so that the
initial design must cover the possible
range. .

The same principle applied to dynamos
and electro-motors, the ground-work design
may be effected on the basis of output
(watts) and the copper specified by its
aggregate cross-sectional area; the same
general design may, by the subdivision of
copper, be adapted to any particular
service, the number of turns being related
to the E.M.F. required. Interpretation is
necessary in this application owing to the
fact that only certain numbers of turns
are suitable in the specification of an
armature winding.

There is a limitation in the case of high-
tension circuits, more especially when
asgociated with high frequencies; electro-
static capacity then becomes of importance.
aud the principle of subdivision is no longer
rizidly applicable.

THE PROGRESSIVE EXPERIMENTER
(Continued from puge 604)

to the potentiometer. In addition to this.
the shorting strap between terminals 5
and 6 has to be removed and two short
lengths of flex fitted with grid-bias wander
plugs connected to these terminals instead.
A special 43-volt grid-bias battery is needed
to.provide the * delay > action, and this
is mounted in a scparate G.B. battery clip.
as shown in Fig. 4. The object of this
battery is to counteract=the effect of the
A.V.C. voltage until it reaches a certain
figure, after which it comes into effect
in the normal manner. This system ‘is
better for some purposes, although, in the
case of the * Progressor,” it will not be
found quite so satisfactory as the previous
one until it is used in conjunction with a
manual volume control in the manner to
be explained later. You should try varying
the negative voltage supplied to terminal 6
between the limits of the grid battery.
at the same time trying the effect of moving
wander plug “G.B.—3” into different
sockets in the main bias battery. Optimum
results will probably be obtained by
applying 1} volts negative to both wandér
plugs, but it will be interesting to vary the
voltage over the widest possible range 'in
both cases. ‘ i

The greatest drawback to the forms of
A.V.C. which we have so far tried is that
they “cut out” our previous manual
volume control. We can now eombine
the normal hand volume control with the
AV.C. device by changing to the con-
nections shown in Fig. 6. The “ G.B.—3 ~
lead is replaced on the potentiometer and
terminal 6 on the A.V.C. unit is connected
to the centre terminal of this component.
The 'delayed A.V.C. action is obtained
exactly as before, whilst the potentiometer
fulfils its normal purpose by acting as an
excellent pre-detector volume control.

After experimenting with the two alterna-
tive systems of A.V.C. which I have des-
cribed you will be able to draw your own
conclusions as to which gives the better
results. You can then make permanent
connections for this svstem in readiness
for next week’s article.
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This Columbia model .
is fitfed with a hum-
bucking coil to enable
it 1o be used with syn-
chroncus  turntables
" without interfercnce.

HE gramophone pick-up has now
come to be recognized as a standard"
accessory to the wireless receiver, |

and even at.the present tinie it is increasing:
in popularity by leaps and bounds. There. |
is-no doubt that the tlectrical reproduction:
of gramophone records through the medium:
of a wireless receiver, used as an amplifier:
is. to-day well:nigh perfect. Moreover, l
the reason for this is principally because
pick-ups are now .being produced ihich
will respond with a considerable degree.
of uniformity to the complete range of
audio frequencies. A The average amateur-
who knows the fairly simple principle’|
upon which a pick-up
functions (which is that
the vibrating needle
caises an -armature to
vibrate within a magnetic
field so producing corre-
sponding electrical vibra-
tions) might consider that
the task of designing an
efficient pick-up is one of
great simplicity. But this is
by no means the case, since
it must be remembered” that
an ideal pick-up must give
a practically uniform re-
I to all notes, notwithstanding the

sponse
fact that all those notes cannot be given
equal prominehce in the recording process.

‘Frequency Responsé

In other words, the pick-up must add to
‘the intensity of frequencies at some parts’
of the musical scale, and sublract from
those at other parts. In addition to this,
the unit must not give prominence  to
what are referred to as the * scratch”
frequencies, although it must do justice
to the higher musical notes, which are,
as a matter of fact, not widely different
in characteristics.  These points will, per-
haps, be better understood when it is
explained that very low notes (less than
100 cycles, for instance) are not impressed
upon the_record anything like so well as
are those higher up the frequency scale.
On the other hand, the pick-up should
show a gradually-diminishing response as
the frequency rises up to a point equivalent
to about 2,500 cycles, beyond which
the. résponse should show an increase
up to some 3,500 cycles, at which point
there should be a fairly sudden * cut-off,”
to reduce to a minimum the effects of needle
scratch and record ‘‘ surface noise.” As
2 matter of fact, the figures just given
‘are only average ones, and various
manufacturers aim at producing a
response curve somewhat different to
‘that which would be shown by a pick-
up-having the characteristics men-
‘tioned.

Avoiding Hum ;
Yet another point that must be con-
sidered in designing a pick-up is that
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CHOOSING A PICK-UP

it must not have too great a “ peak” at 100
cycles, since, if it has, it willemphasize mains
hum to an undue extent. For this reason
gome of the pick-ups now on the market
are fitted with what is popularly called a
hum-bucking coil. This type of instru-
ment is particularly suitable for use with
mains receivers, and is a practical essential
when an induction type of gramophone
motor is employed. Two new and modern
instruments which are provided with
hum-bucking coils are the Columbia
and the British Radiophone. The former
unit has another inferesting feature which
malkes for very easy needle replacement ;
when the pick-up is.lifted from the record
surface a spring comes into action. and

lifts up the unit until the track-arm

te occupies a vertical position.

The lgfr_anouox pigk-up. skcwir_lg the solid

o0t and gimbal mounting.
B/

Needle Pressure

There is another essential which applies
to all-pick-ups, which is that the pressure
between the needle and the record must
be as small as possible consistent with the
needle being able to maintain contact with
the record surface. The fact is, however,
‘that if the necdle pressurc is too light
it will be ‘ jumped” off the surface on
very loud low notes. Consequently, there
must be a compromise betwecn record
wear and needle pressure. There are two
ways of maintaining the compromise,
and both are used by different manu-
facturers. One is to make the unit and
track-arm of light material, whilst the
other is to fit some kind of ecounterbalance
to the track-arm. The counterbalance,
in some cases consists ‘of a weight fitted
to the opposite end of the arm to the pick-
up, and in others of a spring-loading device
_fitted between the pivot-mounted pick-up
and the arm.

Examples of the former types of pick-
ups are afforded by the Cosmocord,
Belling-Lee, Lissen, Celestion, and Bowyer
Lowe and A. E. D.; whilst the Marconi-
phone, Blue Spot, and Igranic are fitted
with a counter-balance weight. Spring-
loading is employed in the case
of the Harlie. In some cases
a ‘combination of counter-
balancing and
spring-loading are

A pick-up and tone arm to whic
isfitted a very neal wire-wound
velume control, is (s the

popular Blie Svot model,

This is the Belling-Lee
* Clin-0n *’. pick-up which
can easily be fitted to any
type of gramophone.

gmp_]oyed,‘w,hilst in many othérs an ad-
]ustmen.t' 18- provided by means of which
the position of the weight, or the tension

on the spring, can be varied through fairly
wide limits.

Correct. ‘¢ Tracking **
A difference between present-day pick-

- ups and those of a few years ago is that all

the modern instruments are fitted: with
integral track-arms to ensure that the
needle traverses the correct arc on the
record, and thus do not produce undue
record wear. The arms take various
shapes, and although the majority of them
are quite straight, others, such as the
B. .T. H. Junior, are curved. A feature
which is made use of in the Belling-Lee
units is an extensible track-arm of the'
telescopic type, by means’
of which it can be varied
in length to suit 10 or
12in. records, and to fit
into existing cabinets.
In - examining pick-ups
| of various makes, it will -

4 be noticed that some
" have track-arms made of
"~ metal whilst others are
. made of bakelite or simi-
lar materials. Generally speaking, the
bakelite ones are those which are designed”
to be extremely light in weight, and are
not, thprefore, provided with any counter-
balancing device. The metal ones are
naturally heavier but are usually fitted
with a counter-balancing device of one of
the types mentioned above.’

Volume Control

With any pick-up the value of the volume»
control potentiometer is rather critical,
and for that reason it is important that the
user should make quite certain of employ;
ing the exact resistance value specifiet,
by the makers. To overcome this difficulty:
in the easiest, and perhaps best, possible
manner a number of makers now sell the
pick-up already fitted with a suitable
volume-control potentiometer. This is -
either fitted inside the mounting bush of the
track-arm, or supplied ready to attach to
the motor-board beside the pick-up. The
following makes have the control fitted
integral with the arm : Blue Spot, Harlie,
Igranic, B. T. H. Junior, Bowyer Lowe-
an(’l, A. E. D, and Belling-Lee (“ Clip-
on’’ type), whilst the B. T. H. Senior,
Lissen, and British Radiophone can all
be bought complete with potentiometer,
It should” be mentioned, however, that
every manufacturer who does not supply

the volume control gives details in
his instruction sheet in regard to
the most suitable value. When pur-
chasing a unit of the latter type,
care should be taken that the control
fitted inthe set, or -bought separatelyr,

¢
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The Cosmocord * Universe” pick-up, which-was reported upon in our issus daled
August 12th,  Th

The price is 22s. 6d.

is of the correct type, for otherwise
quality of reproduction is bound to suffer.

A Novel Idea

A particularly interesting pick-up which
is in great demand is the Belling-Lee
“Clip-on,” which can be fitted to the
side of an ordinary gramophone to enable
it to be used in conjunction with the wireless
get for electrical reproduction. This
interesting unit consists of the standard
Belling-Lee pick-up with extensible track-
arm mounted on a small metal box which
contains the volume control. There are
two “ key-holes ” in the side of the box
by means of which the unit can be rigidly
mounted by sliding it over the heads of
two wood-screws, fitted into the side of the
cabinet. The unit itself is particularly
light, despite the fact that it is housed
in a metal case, and due to the design
of the track-arm, it has not been found
necessary to use any form of counter-
balancing.

Although not exactly coming under the

e compensating adjustment on the rear of the carrier arm may
be seen in this illustration. This enables the weighrdon the record to be controlled,
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head of pick-ups, mention should be made

-of the tone-compensators which are made

for use in conjunction with pick-ups when
perfect quality reproduction is required.
These compensators
are intended to
correct for the
low-note cut-off,
which is imposed
in the recording
room in order to
ena ble the low
notes to be ac-
commodated in the
standard  sound-
track spacing. It

. is. claimed by
some sound "engineers that this system
is preferable to that of attempting
to design the pick-up to give the necessary
compensation unaided. Tone-compen-
sators of the type referred to are made by
Messrs. Gambrell, under the name of

| “ Novotone,” and have a simple control

by means of which emphasis can be given
to either high or low notes at will.

Most modern pick-ups are designed to
provide an R.M.S. gvoltage output of
between .4 and 1.5, "o that they can be
used in conjunction
with nearly any type
of receiver without
any danger of over-
loading the wvalves.
These pick-ups are par-
ticularly suitable for use
with sets in which the
pick-up terminals are
included in the detector
grid-eircuit, or in a re-
ceiver which provides a
large measure of L.F.

amplification. In some cases; however, where,
the pick-up is inserted in the grid-circuit of
an L.F. or power valve which is not followed'
by further amplifying stages, it is better to
employ a unit which provides a com-
paratively large output. Pick-ups of the
latter type are the Cosmocord, British
Radiophone, and Belling-Lee, and the
first-named actually gives an output of

‘no less than 4 volts R.M.S.

FIFTY TESTED
WIRELESS CIRCUITS

By F. J. CAMM
(Editor of ** Practical Wireless"')

% This handbook contains every modern

circuit, complete with instructions for

assembling, component values, and
notes on operation.

On sale at Booksellers, or by post 2/9

from George Newnes, Ltd.,
2/6

8-11, Southampton Street,
w.C.2

Strand, London,
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| THE BASIC PRINCIPLES OF THE ELECTROSTATIC |
tomeeme e ——_| OUD-SPEAKER-

y RE are probably a large number of

' readers of Practicar WIRELESS

who are under the impression that

an electrostatic loud-speaker is a weird

kind of condenser which operates in an

uncanny manner, and although this is

partially true, it is not quite the case. The

principle on which it operates can be

easily grasped by the veriest beginner in
radio.

Briefly, it may be looked upon
as a condenser, one plate of which is
free tomove. Leaving the condenser
theory, let us construet such a speaker
from the simplest elements.

A Simple Experimenta! Model

Take a small piece of aluminium, and
on top of this glue a thick piece of paper—to
act as an insulator. On top of this glue a
piece of copper foil, by one edge only, so
that the strip is free to move, see diagram.
A wire is then attached to each electrode,
i.., the aluminium plate and the copper
strip, and the ends of the wire are connected
to a high-tension battery of, say,
200 volts or the direct current mains. As
soon as the current flows, the copper
strip will move slightly toward the
alaminium plate, The reason for this is
that dircctly we connect the wires on to the
mains one plate becomes negatively
charged, and the other positively charged ;
the positive charge attraets the negative
charge and therefore the copper leaf moves

towards the aluminium plate. A fairly
high voltage is necessary to obtain these
results because the deflecting force is

Choke Codd or Pr:‘ma)y
of Ouépué 7ransformer
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“ tinny ”’ owing to the rough vonstruction
| of our instrument. The sound thus pro-
dueed is due to the varying amplitudes
of voltage superimposed on the steady
direct current by the output valve.
It is necessary to connect the im-
provised speaker in the way shown,
and thas polarize it, for two reasons :—
Firstly, and most important, each
frequency will otherwise be doubled,
thus cansing distortion, and secondly,
the resultant sound will be greater, the
impressed voltage being added to the
direct current polarizing voltage.

Polarized Voltage

The advantage of using a polarizing
voltage is evident when we consider,
that whereas the force F is pro-
portional to V2, V is high. Now, if we!
let v be the impressed volage and
vary this by a small ameunt, then
the force is proportional to
(VA4v)2—(V—vF=4Vv. We
can thus see why the first
electrostatic  loud-speakers
used voltages as high as ¥000.

| Copper

of the voltage. Now, if
we _conneet our home-
made instrament in the
plate-circuit of our output
valve as shown above,
and provided that our output is sufficient
for the purpose, we shall hear the broad-
cast, although this will be faint and

Alumericum P?aée
Paper

Fodl
hPOI

Nowadays, commerecial
models are so efficient that
it is possible, and quite
satisfactory, to work  them
direct in the plate, circuit
of the output wvalve, thereby
polarizing  the loud-speaker  auto-
matically.
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The history- of the Moving Coil Speaker is
the history of ROLA. Right from its
ihception ROLA has maintained complete
ascendancy in the design and construction
of Moving Coil Speakers. And ROLA
pedigree counts. To-day the great majority
of. manufacturers throughout the world
use ROLA Speakers. The rise of mearly
every successful British manufacturer has
been identified with the use of ROLA. That
is one reason why you cannot do better than
instal ROLA in your set.

The model illustrated above is the ROLA
FR6-PM (731" cone). Price 39/6 complete
with Universal transformer for pentode
oY power valyes, or Class B transformer.
In the latter case state Class B valve used
when ordering.

EXTENSICN SPEAKERS

There is a correct Rola Extension Speaker
for practically all British Radio Receivers.
Rola speakers are used by nearly all British
Radio Manufacturers. As it is highly desirable
to have the coil i d of the

Extensiom Speaker similar to that of the
speaker in the receiver the necessity for using
Rola Extension Speakers is manifest,

Write Tor List

THE BRITISH ROLA CO., LTD.,

Minerva Road, PARK ROYAL, N.W.10.
*Phone: Willesden 4322-3-4-5.

LA

the Worid's Finest Reproducers

OVER 4 MILLIONS IN USE.

ROL

SPEAKERS
for better
Radio Reception

TREBLE |

BASS

Orchestral Selections
HE latest big work is the Tristan
and Isolde Symphonic Synthesis
by the Philadelphia Orchestra.
This is a clever description of the welding
of the music of some of the big scenes into
a very harmonious and connected whole.
The three “ movements ”’ are the Prelude,
Liebesnacht and Liebstod, well known to
all serious music lovers. These four records
(H.M.V. DB19114) will be welcomed by
those who wish to have something of
Tristan ; for the performance is of a very
high ‘order.

Another Wagnerian record even better
known is the Overture to Die Meistersinger
(H.M.V. DB1924). Here our B.B.C.
Symphony Orchestra gives a fine perform-
ance. The recording, too, is magnificent.
Those who have a leaning for full-blooded,
picturesque music will find it here.

Now to a record of very different
character, a humble ten-incher, but none
the less a masterpicce in its way. This is
Gounod in Vienna (Columbia DB1201),
a very attractive refurbishing of well-known
tunes of this composer by the application

of modern arrangement and the scenery of

Vienna. A double task has been accom-
plished with brilliant success, and I recom-
mend you to hear the Orchestra Raymonde
in this record. It is very clever and
delightful indeed. Musical reminiscences
are always popular, and Joseph Lewis’s
Orchestra takes us pleasantly back with
Alelodious Memories and Looking Backward
on Sterno 5006. A most tuneful selection
and a lot of it, too.

The Commodore Orchestra always im-
press. One of the best they have ever done
(and they arc many) is Lazy Pele and
Gipsy Moon on Winner B5602. There
is a robustness about their playing of these
very good tunes which is extremely satisfy-
ing. Whilst we are talking about light
music, we must not overlook The Knsghi
on the Hobby Horse and The Cheeky Sparrows
on Parlophone R1663. Two of those crisp,
bright affairs with splendid xylophone
assistance. Quite a novelty.

It is quite impossible to get away from
“The Gay Divorce” and Cole Porter.
You will find a very typical and rich per-
formance of Cole Porter Hits and Night
and Day, played by Paul Whiteman’s
Concert Orchestra (H.JM.V. €£2606). It
is embellished with bright vocals. In fact,
the whole thing is ** bright ”—very!
A “Strauss” must naturally appear
regularly, so we have a Gipsy Baron Fan-
tasy by Edith Lorand’s Orchestra on
Parlophone R1662. This is a very fine
performance, played perfectly and with this
fine band’s usual sense of the occasion.

That good old overture, Zampa, has been
resuscitated and played in robust fashion
by the Scala (Milan) Orchestra on Decca
K701. It is rumbustrial stuff with some
elegant little passages. The performance
i3, on the whole, good; but thc upper
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A Selection of Some Bright Numbers for

the Festive Season.

strings are rather weak. Anyway, it’s a
satisfying meal.

Songs

Really well-sung Scottish songs are not
common, and a Columbia record (DB1274)
of The March of the Cameron Men and
Kirkconnel Lea is therefore welcome. The
baritone is Hector Cox, an artist of very
pronounced skill. They are both good songs,
really well sung. That famous little song
Love’s Roses, associated with a pretty story
of John McCormack and his daughter,
has been sung by him on H.M.V. DA1341
with My Moonlight Madonna. It is interest-
ing to hear the way in which this great
singer can make something very delightful
with the slenderest material, as he does
here. And, talking of great tenors, on no
account miss Tauber’s A Brown Bird Sing-
ing and I Love the Moon (Parlophone
R020231). 1 shall not be surprised if this
turns out his biggest seller. He sings in
English, which is quite good, and certainly
these lovely songs could never be heard
better. The delicacy of his voice is
wonderful : his understanding perfect. I
know Tauber has long wanted to sing *“ A
Brown Bird,” and everybody who hears
it will be glad he did so.

Roy Henderson is well amongst our
best British baritones, and his last record,
Leanin’ and The Fortune Hunter (Decca
F3665) is very pleasing entertaimennt.
I have never heard the richness of his
splendid voice more evident. Two some-
what diverse songs—In Happy Moments
and Bless This House—are very nicely
sung by George Hocking on Sterno 1282.
He has a voice one would like to hear
again in something more imaginative.
Recently recorded in Glasgow was a
magnificent performance of Steal Away and
Scotland Yet by the Clydebank Male Voice
Choir (Regal Zonophone M R1085). The
singing of the spiritual is exquisitely done,
and the attack on the other shows that
nothing comes amiss to these accomplished
singers.

Joseph Schmidt you know. He has an
H.M.V record (B8033) which is quite
startling. This record claims to contain
the highest tenor note recorded (C sharp)
in Wenn du Treulos Bist—a German
tango-ish song. The other is a Spanish
song Espanole, Yo La Quiero—vivid,
highly coloured. His many admirers will
enjoy this. I hope tenors will not compete
in this striving for high notes, for since
hearing Schmidt’s record I heard a record
which gives a semi-tone higher! This is
by that splendid tenor Groh. His favourite
(almost a signature tune!) is Der Pos-
tillon .Von Lonjumeau—a very catchy
thing, whilst he sings beautifully the
Italian Serenade from Der Rosenkavalier
(Parlophone R1674). Watch this singer :
he is a coming man.

SPECIAL CHRISTMAS PRESENTS
NUMBER NEXT WEEK!
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We wish all readers of

“PRACTICAL
WIRELESS”

A Merry Christmas and
perfect radio reception
at all times.

CLIX FOR PERFECT
CONTACT.

CLIX *“MASTER” PLUG
Positive METAL to METAL
wiring. Firm grip and full
‘contact with ALL sockets
with internal diameters .from

iin. to ghin. battery socket.

Curved ends for casy 1%d-

e .

—————————1| insertion

CLIX
. Chassis Mounting
VALVEHOLDER

Sturdily built.
Tutneg Resili-
ent sockets
guarantee full-
surface contact
without fear of
collapze  with
any valve pig
—solid or
otherwise,
Standardised by
90% British Set
Manufacturers.

4- pin 5. pi
vioas 80 37,55 9dl.
Folder N[4 gives details of the full CLIX range.

LECTRO LINX LTD,,

792, ROCHESTER ROW, LONDON, S.W.1.

EASY TERMS

The very latest Radio Sets, Loud-speakers, and Kit
supplied on the lowest monthly terms. Strict privacy
Prompt delivery guaranteed. All Carriage Paid
Price List FREE.

New BLUE SPOT CLASS B OUTPUT STAGE (just, l

released) including Osram B.21 Valve, Cash price,

43’6 or 5/- with order and 8 monthly pay-

} 1
’ ments of 5/& ‘
’ Cash With Monthly ‘
’ Price Order  Payiments
New LISSEN SEYSCRAPER
) ALL-WAVE 4 KIT, with
valves A & .. 112/6 10/~ 110210/3
} Asabove, but with Cabinet  128/-* 11/ 110f11/9
EXIDE W.H. HIGH-TEN=-
)  SION ACCUMULATORS 4
{120 wolts. 6,000 M/A).
} The eheapest and best ‘
high-tension supply where
} maing are nob available ..  76/- - Lot 3 ‘
3 New ATLAS MODEL CA25
)  ET. ELIMINATOR, out-
} put 25 milliamps . 59/8 5/~ 1lof 58
PHONE

» Estd. 1925 Eg=]4 ~anowa 1977 ¢

LONDON RADIO SUPPLY
COMPANY

1l OAT LANE-NOBLE STREET-LONDON.E-(-2

FEL-ECTRIC ELIMINATORS
from 39,6 AC. 120v. 12 MA.

UNEQUALLED=S5

—QuUALITY
CLASS “B”

—S8ATISFACTION
AMPLIFIER UNIT, 28/,

Ask your dealer or write for lists.
FEL-ECTRIC RADIO, GARDEN S8T., SHEFFIELD,
Send yonr list of Radio needs for our quotation.
Kite, Parts, Sets, etc. Everything in Radio stecked,
prompt delivery, 7 days’ approval, Cataloguc free.

Taylex & BStandard Wet H.T. replacements stockod,
N. TAYLOR, 9, GROVE RD.. EALHAM, S.W.12

THE PICK-UP
) (Continued from page 576)
Scratch Filters
If the receiver has been designed on
sound lines it may be found that the high
note response results in. rather wundue

therefore be necessary to reduce this in order
to obtain good reproduction. A fixed
condenser and a choke will be found most
suitable for this purpose, and these are
joined across the pick-up. The scratch itself
is generally of some frequency above 3,000
cyeles, and therefore the filter must be
arranged to eliminate all frequencies above
this value, although it must be appreciated
that certain of the higher musical frequen-
cies will also be removed by this means.
However, it is not possible to remove the
scratch without the musical frequencies of
the same order, and therefore if the scratch
cannot be tolerated, one must put up with
the reduced high note response. The most
suitable values for a filter are not exactly
critical, as much depends upon the response
of the receiver. the speaker, and the require-
ments of the listener. An ordinary type
of H.F. choke, in conjunction with a fixed
condenser, may prove satisfactory, and it is
worth while to experiment with different
values to find the most suitable combina-
tion. An ordinary plug-in coil of the old
type may prove very satisfactory for the
purpose, but it should not be placed where
" there is any possibility of hum or instability
being introduced through interaction.

Long leads in this part of the circuit
must be avoided at all costs, and if it is
found impossible to keep the pick-up leads
short they should be enclosed in the
familiar metal braiding, and the outside
metal surface connected to earth. For the
same reason the actual carrier arm and
case of the pick-up (if of metal) should also
be joined to earth, and in the case of a
mains receiver it will be found worth while

paper underneath the motor-board, con-
mnected to earth, in order to prevent hum.

BUILDING THE A.C. QUADPAK
(Continued from page 573)
take a comparatively long time to attain
| their correct working temperature, and a

necessary after switching on before tuning
can be commenced. Start by setting the
volume control full on (clockwise rotation)
and then turn the tuning knob until a
station is heard. Provided that everything
is in order you will probably rcceive some-
thing of a surprise due to the tremendous
volume, and it will soon be necessary to
slack-off the volume control. To change
from one station to another you simply
turn the dial and adjust the volume level,
no other adjustment of any kind being
called for. It should very soon be found
that stations can be heard at real *“ concert
hall ” strength all round the dial.

Once you have become familiar with the
set it will be best to try the effect of slight
variations to the trimmer condensers
mounted on the right-hand side of the gang
assembly and operated by projecting
hexagonal-headed bolts. Before doing this
tune in a station that provides a steady
signal and then reduce its volume to bare
aundibility. Next rotate the screw of the
centre trimmer, first one way and then the

| other, with a long screwdriver, until volume

attains a maximum. The same procedure
can then be followed in regard to the other
two trimmers. Once the best positions have

been found no further adjustmert of any
kind will be called for..

emphasis of the needle scratch, and it may |

to arrange a sheet of metal or metallized |

wait of some forty seconds is generally |

. 3in. dia,
fix—no screws reqitired

. of cage,
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TREAT YOURSELF
to a new set of
HIVAC VALVES
The added pleasure they
will give is a htting gift to

all who enjoy radio.

There's a HIVAC to match
any battery valve you are
using. Cheaper than: most
but as efficient as the most

cosﬂx.

HIVAC TYPES AND PRICES

H.210. Grid Det. or Os-
cillation in Super-hets 4/6

L.210. 1st stage L.F.
Amp. or Anode Bend
Det. and Driver ..

D.210. Special Det. with
electrode internally
shielded.......... 5/6

46

P.220. Power Valve.. 5/6
-PP.220. Super Power 6/6
P.X.230. Super - Super
Power Valve ...... 7/6
$.G. 210. H.F. Amplifier.
Low current consump-
fion' oo s bdoa, 10/6
V¥.8.210. Vari-mu H.T.
Amplifier ........ 10/6

¥.220. Multi-grid, low
consumption. ..... 12/

Z.220, Multi-grid large
power output Q.P.P. 126
.220. Class “B”
Anode—anode load
14,500 .......... 10/6

HIVAC VALVE GUIDE “*N"’
puts you right when select-
ing the valves for your set
(Writo for a copy now)
BRITISH MADE.

THE SCIENTIFIC
VALVE

R

ADIO

jiC ABI

B5/- Lok N2 35/
No Middle Profits !

Famous maker offers finest Radio|
ture. Assupplied to B.B.C.,a
quality and value impossible to

DIRECT—on FREE TRIAL |
{or 10/~ monthly.) I
LIST FREE ! From makers' i

Cabinet (P.R.) Works, Albion Road,
Bexleyheath, near London.

Z

DB FOR BETTING HANDS B
U-SHAPED BAR!

FIT THIS
ELECTRIC
CLOCK

70 YOUR SET!
NO MAINS NEEDED'S
KEEPS CORRECT TiME1
O WINDING T

Works off small battery lasting 12 months, or can

be plugged into G.B. batte

tion. Uses practically

in any
{ln, from front of panei
set from front.

bezel. Useful addition
set,

RIVERSIDE MFG. Co., Ltd.
Crispco nréa%: COMPLETE WITH BATTER

Dept. 21,
Hammersmith

W.6.
Telephone: Riverside 6392,

Swiss movement,
Nickel - plated

ry without affecting recep-
no current, Fits into hola

panel up to iin. thick. Easy to
Onl

o ¥y
to back
Hands

to any

—————
POSTAGE GO
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- BY THE PRACTICAL WIRELESS TECHNICAL STAFF.

R. AND A. ALPHA REPRODUCER g
THE new design of loud-speaker known as the Alpha
has now been recetved from Messrs. Reproducers
& Amplifiers for review, and this possesses several
new and interesting features. The main point of
interest iz the removable diaphragm and speech coil,
which permits the user to take the coniplete speaker
to pieces to clean out the gap should any foreign
matter find its way into that part of the speaker. It
also enables a new diaphragm to be
easily fitted should damage arise. No
skill is required to carry out this fit-
ting, two small terminals only
having to be loosened to per-
mit of the speech coil leads
being detached, when the nut
inthe centre of the diaphragm
assembly is then removed and
the complete diaphragm may
be lifted out. The whole as-
sembly is extremely rigid and
obviously very  carefully
thought out. The magnet
itself is of large dimensions,
and the transformer which is
fitted is of the usual high-class
R.and A.type. This is pro-
vided with four terminals
arranged in such a Imanner
than six different ratios can be
obtained, These range from
a load of 1,500 ohms to 15,000
ohms, and the primary wind-
ing will handle a current up to
40 mA. A special model, type
B, is manufactured for use
with Class B or push-pull eir-
cuits. On actual test with
the standard model sensitivity
was found to he up to a high
standard, whilst quality was
very satisfying. The response
curve was sensibly straight
over the major portion of the
frequency band; and no undue
resonances ap-
peared at any part
of the scale. The
bass was cleanly
reproduced  with
absence of
““boom,’’  whilst
the high notes in
the scale had a
brilliance which is
not usually as-
sociated with a |
maving-coil type
&f speaker. Speech
therefore ap-
peared very nat-
ural. The power
handling capacity
of the speaker was
ample for all nor-
mal domestlc re-
quirements, and
this is altogether
a very good ex-
ample of what a
moving-coil loud-
speaker should be.

Alpha lo
the diaphragm

The price is 52/6.

“SILTIT ** EARTH CARTRIDGE
SOME time ago we reviewed the hygro-metallic

material known as Siltit, manufactured by The
No-Mast Patent Aerial Co. of Birkenhead. This
material ensures that the carth connection is kept
in a continual moist condition, and also possesses a
certain amount of metal dust to reduce the resistance
of the connection. Their latest production is known
as an Earth Cartridge, and is a very ingenous method
of using their special compound. A sjort length of
copper tubing about one inch in diaheter and six
inches long is drilled round the surfacemith a number
of holes. One end of the tnbe is plugged with metal
and from this projects a number of strands of heavy
gauge copper wire. The tube is filled with Siltit,
and from the opposite énd a length of stranded copper
wire extends, the tube being sealed with a wax com-
pound, A ’label round the tube protects the chemical

against, contact with the air, and thus preserves the |

The upper illustration shows the complete R. & A.
rGuJ-spcaker, whilst the lower

assembly
* mainder of the chassis.

1CS

in our Laboratory

material until the time has come for it to be used in
conjunction with the wireless receiver. For this
purpose the short wires at the lower end of the tube
are opened out in the same manner as the roots of a
tree, and the label is punctured over the holes. The
tube is then buried a few feet in the ground and the
lead attached to the earth terminal. The earth con-
nection is thus soundly made up from metai and
hygroscopic material and no difficulties from instability
or lack of signal strength should arise.
The price of the cartridge is 3s. 6d.

FORMERS
TWO interesting transform-
ers have been received
from Messrs. Jgranic, one a
driver transformer for Class B
working, and the other a re-
\'l sistance-fed transformer unit,
The former is of substantial
dimensions, being contained
in a case similar to the well-
known Acme Transformer. It
is provided with terminals to
| enable a ratio of 1 to 1 or
| 1.5 to 1 to be obtained, and
! thus is fitted with seven ter- |
minals, The primary has a
. D.C. resistance of approxi-
. mately 400 ohms, and the
secondary winding has been
designed to obtain the best
Y resuits in * the partienlar
method of- working known as
Class B. Itisuptothe stand-
ard of all Igranic components
and can thoroughiy be re-
commended. The price {8
11s. 6d. The Resistance-fed
Transformer Uhft is a snaller
component, provided with six
terminals of the screw type. It
incorporates a transformer,
condenser, and tapped anode
resistance, this latter provid-
ing two different values for
valves of different impedances,
or alternatively permitting
:one portion of the resistance
to be used for decoupling pur-
poses. The total resistance is
approximately 50,000 ohms,and
the tapping point per-
mits of an anode resist-
ance of 30,000 ohms being
employed, together with
a decoupling resistance
of 20,000 ahms. The price
of this component is
10/6. :!
PEAK POLARIZER
AND ANALYZER
HE  mirror -drum
method  of tele-
vision reception calls for
the use of a Nicolprizm,
whilst for mirroscopy
and other scientifie pur-
suits the use of a polar-
izer and analyzer is also
called for. Itiscustomaryto employ a
material known as Iceland spar for this
purpose, and the resulting product is
rather dear. Messrs. Wilburn and Co., makers of the
well-known Peak cond@nsers, have developed and are
now manufacturing an ingenious form of prism housed in
a small brass cytinder applicable to any of the uses for
which the standard prism is emPloyed. The device
appears to consist of a number of thin strips of glass
arranged at an angle and held in position in the tube
by wooden plugs. The device appears to work
quite ‘good enough for any of the standard
requirements where a high degree of efficiency is not
essential. Beuring in mind the cost, which in this case
)vill el:iz 17s. 6d. per pair, the efficiency is very good

indeed,
NEW MULLARD I.H. RECTIFIERS
THE Mullard Wireless Service have recently an-
nounced the release of two new fuil-wave rectify-
ing valves, type I.W.2 and 1.W.3. They are rated to
(Continued overleaf)

icture shows

removed from the re-

NEW IGRANIC TRANS- |

Three
Ideal Gifts

EELEX SHORT-WAVE.
CONVERTOR.

52/6

less valve,

A wonderful invention that converts
sets into all-wave receivers, No altera-
tions mnecessary—when connected to
the aerial and earth terminals stations
between 16-190 metres can be tuned in.
Will add 70 extra stations to the log
of most receivers.

Short-wave reception is getting in-
creasingly popular, more and more
people are taking an interest in this
fascinating side of broadcasting—the
greater range that is possible on the
short-wave attracts many enthusiasts
who are interested in receiving pro-
grammes broadcast from America and
all parts of the world. A wonderful
gift for your friends.

EELEX
TESTING PRODS."

A gift of Eelex Testing
Prods will be welcomed by
your constructor friends.
The ideal testing instru-
ment for the wireless
enthusiast eliminating all
danger of shock, burnt-out
valves or displaced Price

wires, Recom-~
mended by all 3/ 6
wireless papers. per pair.

EELEX TERMINALS.

The economical way to. buy ter-
minals. Set of 4 terminals and 24
indicating tabs; 40 letterings avail-

able. Unwanted nameplates can be
exchanged at the local dealer’s,
provided they are unused, at  Price
the rate of 2 for every 3

returned. The ideal gift for 2/ 6
constructors. per set.

Write for Bock'let E.E.2—

J. J. EASTICK = SONS,

EELEX HOUSE,
118, Bunhili Row, LONDON, E.C.1

*Phone; Metropolitan 0314 (6 lines).
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New life from your old set—
without change of circuit! This
Christrmas—re-vitalise your sg
with Tungsram Symphonic
Valves!  Specially designed,
after months of research, 1o
improve the volume, quality
and sensitivity of old A.C. sets’
Inexpensive, too!

THE SYMPHONIC A.C.

RANGE INCLUDES

Sumphowic Screen Grid AS 4120
Suymplonic V/M Sereen Grid AS 4125
Swmphonic H,F. Pentode HP 4100
Symphonic V/M H.F. Pentode HP 4105

Symphanic Detector AR 4101
Symmphonic Multi Grid Qutput APP 4120
Ask your Doaler or write
our Technical Dept.

TUNGSRA

BARIUM VALVES

Tungsram Electric Lamp ¥orks (G{. Brit,) Ld, 72 Oxford 8t,,W.1

(Continued from previous page)
give rectified outputs of 60 mA at 250 volts and 120 mA
at 350 volts respectively. This type of walve (in-
directly-heated) is, of course, extremely valuahle -in
a receiver which utilizes the same type of valve in the
remainder of the circuit, as it avoids the sudden surge
which occurs when directly-heated rectifying valves are
first switched on. The heaters of these valves take
1.2 amps and 2.4 amps at 4 volts, and the former costs
12s. 6d., whilst the latter costs 15, .Standard four-pin
bages are fitted, the cathode belng internally joined
to the heaters.
ROLA SPEAKERS -
ADE in a well-equipped modern_ factory, Rola
speakers are the outcome of ten years’ acoustical
research. The range of models now available combines
brilliance of tone with unrivalled fidelity of repro-
duction, and the new Rola Class ** B ' amplifier unit
is a remarkable instrument comprising a P.M. moving-
coil speaker, with which is-incorporated a complete
properly matched Class** B ** amplifier. Thisassembly
when connected to any battery set converts it to
Class ‘““ B’ output. The price of the unit, complete
with valve, is£3 11s. 0d., or without valve £2 17s. 0d.
Among the other Rola permunent-magnet moving-coil

IR

This illustration shows the ess»atial parts

of the ingenious device which has been

perfected by the Kolster Brandes

engincers for the elimination of static interfercnce. It

proves wonderfully effective in areas where this form of
interference is experienced.

speakers arc the new model FR5-P.M., a remarkable
little speaker of high performance, and model F7-P.M.,
a speaker designed for the man who demands radio
at its best. For brilliance of tone, this instrument
is definitely in a class by itself. These two models
are priced at 29s. 6d. and 60s. respectively. Another
new Rola speaker is a mains energized model (F5),
which is listed at the low price of 27s. 8d. There are
also dual balanced pairs of speakers specially compen-
sated so that the inherent frequencies and resonant
polnts balance out, giving an almost perfect reproduc-
tion overthe whole harmonic range. Further particu-
lars and prices of this useful range of high-classspeakers
are given in an attractive folder, copies of which
can be obtained from the British Rola Co., Ltd,,
Minerva Road, Park Royal, London, N.W.10.
McDANIEL PRODUCTS
A USEFUL range of valve and metal rectifiers,
together with transformers for model railway
use, isshown in a leaflet we have received from McDaniel
and Co., 154, Hainault Road, Romford, Essex. There
is also a range of units for both A.C. and D.C. model
electric motors. The D.C. units in this fleld arc
supplied with forward and reverse switeh, and four-
speed control, while the A.C. units have four-speed
control only. This firin also specializes in magnctizers
working froma 12-volt supply, with or withoutrectifier,
and heavy duty power packs for the L.T. and H.T.
supply of large P.A. amplifiers. Interested readers
lshou]d write to the above address for a co.py of the
euflet.

* GOLTONE * METAL SCREENED DOWN-LEAD.
NTERFERENCE which reaches a set from exterior
sources is usually picked up by the down.lead, but
the ** Goltone ”* screened down-lead effectively solves
the problem. It is made up of a series of bakelite
separators, which support the stranded ;down-lead
itself, Outside the separators Is a braided metal tube
which provides the necessary screening. This form of
construction gives a particularly low self-capacity,
such as is required if results are not to be impaired by
using the special anti-interference device. In use the
central lead provides the actnal aerial down-lead
connection, whilst the outer braid is earth-connected.
This screened lead is made in two patterns, for outside
and inside aerials, the former having a braiding of
galvanised steel, and the Iatter, of bright tinned copper,
which gives a neater appearance.

Electradix Bargains

NEW XMAS BARGAINS

12-PAGE SALE LIST READY.
We quote a few of the items included :—

MICROPHONES.
A New Practical Home Mike for 5,6
Wireless Broadcasting at Home.
A solo mike for hand orstand in fine bakelite
:ase with back terminals, front metal grille.
New and finely finished, 5/6 only. 12 month
guarantee.
Buttons, 1/-, Volume Controls, 6d.
Microphone Carbon Granules. Inglass capsule, enough
for four buttons. Grade No. 1, 8d.: No. 2, Medium,
1/-; No. 3, Fine, 1/6 ; Carbon, solid back, blocks, 3d.
Mouthpieces, curved or straight, 10d.  Carbon dia-
phragm, 55m/m., 4d.  Panel brackets, pivoted, 5/-.
Reed Receiver Unit for Amplifier making, 3/-.
Leaflet with diagrams free if stamped envelope sent.
8. G. BROWN’S BATTERY SUPERSEDER V2
makes H.T. from" your L.T. 2-volt battery,
rectified and smoothed ; 3 tappings. A boon
to those who are not on the mains. Reduced
from £3/15/- New and Guaranteed, 37/6.

FRETS for speaker panel fronts or bafles.  Fino
8-in. octagon, in flanged, black moulded bakellte,
as on Brown's 30-guinea sets, 1/-only. Poat, 1/3.
COILS, Aerial Reaction, Long, Short, und
Muitiple tuning Colls, 2} in. by 3 in,, 1/6. Riblted
i former, only 9d. H.M.V. Tuning Long and Short-
J! wave Aerial Band-pass 8-in. Colls, need repair, 8d., ;
~ post 3d. Tapped Inductances, 11 in. by 44 in.,
B taps, 3'6. Tapped Inductances, 9§ In. by 7 in.,
with 7-stud rotary switch, 5/~. 1,000 Ebonite
6-ribbed small 1}in. diameter, 1 in. long, 2d. Star Reaction Tuners,
broadcast band, new, 9d. cach. Igranic Unitone Couplers, usuaily
2/6, Major and Minor, 8d. each.
METERS. Panel and Portable Meters. All sizes and ranges from
5/6. Movements only of standard moving coll, §/-.
Repairs.of every deseription at low pricea.
THE DIX-MIPANTA VEST-POCKET TESTER. A wonderfully
versatile moving-iron mult!-range meter for service on A.C. jobs.
No projecting terminals. THREE ranges of volts: 0-7.5, 0-150,
0-300. Used for MILLIAMPS reads: 0-12} m/A., and 0.75 m/A.
In black bakelite case. Mecasures only 2j in. by 2} in. A 2-guinca
Tester for 19'6.
Compiete in case with pair of test leads and plugs.
WIRE. Lead-covered single, 3/.029, 15/~ 50 vds.; 7/.029 ditlo,
15/- per 50 yds. L.C. Twin, 1/.064, 15/- per 50 yd. coil; L.C.
Twin, 1/.044, 16" per 50-yd. coil. Plain V.LR. lighting, 1/.044,
G600 meg., 5/3 per 100 yds. ; 9,000 yds., 27/40 Litz for H.F. coils.
1/- per dozen yds. Heavy Mains Flex, for Electric Heaters and
Irons, etc., 4/« per doz. yds., post 6d. Twin Lichting Flex, 2/-
per doz. yds., post 4. Iusulated Earth Cable, 1/6 per doz. yds.,
post 4d. Lead-in Cable, rubber-covered, 2/= doz. yds., post 4d.
Red and Black Flex, 1/8 per dnz. yds. post 3d.
LAMPS. 150 Red and Gold or Black and Gold Chinese 10-in.
Lamp Pedestals, 1 8. Pestoons, decoratlve, for 230 volts, 14 bulbs
and cord, 12/6. Oidhams Miners” Safety Lamps, 12/6. Bolid Brass
Barrel or Car Inspection Lamps, 2/8. Complete

: PARCELS of experimenfal odd coils,

: magnets, wire, chokes, condensers,

i switches, terminals, etc., post free.

i 10 1bs., T/-; 7 Ibs,, 5/-.

i 1,000 other Bargains in New Sale List *“ N

ELECTRADIX RADIOS,

218, UPPER THAMES STREET, LONDON, E.C4

WHY WASTE MONEY
ON DRY BATTERIES?

Any voltage
supplied.

Why put up with the
constant expense of
dry batteries and poor
results when they are
running down? 1In-.
stall & Standard Wet
o g.’l‘. B:L'iwry‘and oe;:id
¢ e problem for .
Lackground, Supplies nbuxfdaut
pure current year In year out, apnual replenishment
at small cost all that is necessary. Maintains voltage
?ngly:%hé‘me;z ié.sgll When not in use. A reat
investmen v, 12, n.a. £2 com i
paid. Write for literature—free. L S
ALL STAVDARD BATTERY SPARES SUPPIIED,

The WET H.T. BATTERY €O. (Pr.},
26, LISLE STREET. LONDON, W.C2.  Gerrard 6121,
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RADIO CLUBS |
AND SOCIETIES

and should be received First Post each Blonday
morning for publication in the following week’s issue.

ANGLO-AMERICAN RADIO_ AND TELEVISION
SOCIETY (HUDDERSFIELD BRANCH)

Fifteen members of this Society who visited the
_B.B.C. Leeds Studios last week had a very enjoyable
time. They were present at the concert given by the
York Old Priory Choir, and the items were much
appreciated. B

Mr. L. Goucher, the secretary of the Huddersfield
branch, was made a vice-president last week.—
L. Goucher, Vice-President, 10, West Grove Avenue,
Dalton, Hudderfleld. #

SLADE RADIO

A lecture, ‘“Recent Developments in Receiver
De ign,” was given by Mr. A, F. Poynton at the
meet, ng last week. During the evening the Multitone
Deaf "Aid was very ably demonstrated by Mr. J. V.
Silverston,and raised considerableinterest.—Hon. See.
110, Hillaries Road, Gravelly Hill, Birmingham.

RADIO, PHYSICAL AND TELlEVlSION SOCIETY

A very interesting lecture on Tungsram Barlum
Valves was given on November 10th, with demonstra-
tions, to members of the abhove society, by Dr. C. G.
Lemon, 3

The number of members of this Society is increasing

. very satisfactorily, but still further new membeis are
cor lially welcomed.——C. G. Lemon, Technical Adviser,
19, Lena Gardens, Hammersmith, London, W.6.

EXETER AND DISTRICT WIRELESS SOCIETY

“Short-Wave Work” was the title of a leeture
recently given to this Society by Mr. Sydenham, M.8c.,
of Torquay. The lecture was well attended, and
member: present were very interested in the array of
5- and 1U-metre apparatus brought by the lecturer.
The 30 ety is well forward withits winter programme.
On October 30th niembers were shown over the
Exeter Automatic Telephone Exchange, and had the
many iatricacies of the dialling system simply explained
to them. Regular lectures have been arranged for the
winter on Short Waves, Television, Gramophone
Reproductlon, and many other subjects.

to the non-technical listener.
distriet would get in touch with the Programme
Secretery, E. H. Ware, ‘‘ The Beeches,” Woodbury,
nr. Exeter, he would gladly send a copy of the winter’s.
programme and full details of the Society.

THE SOUTHALL RADIO SOCIETY

A lecture was given by Mr, Rapsey on Wireless
Direction and Position Finding at last Tuesday’s
meeting of this society. He explained the difficulties
experienced when using the simple type of frame
aerial _in. removing the vertical component of the
incoming signal, and obtaining a clearly defined

. minimum or zero reading. He followed with a descrip--
tion of the Bellini-Tostisystem of directional reception,

- and the methods adopted at sea in ascertaining a
ship’s position by the aid of D.F. apparatus. . The
tecturer conciuded with a description of his own
experiences at sea and the trouble usually met with
in obtaining a true bearing after sunset due to night
errors.~—Hon, Sec., Mr, A. J. Stephens, 98, Pole Hill
Road, Hillingdon.

NEW RADIO SOCIETY AT NEW CROSS

A new Radio Society has been formed, and meetings
are held at Goldsmiths’ College, New Cross, S.E.5, each
Monday evening at 7.30. Members of either sex are
welcome. Popular lectures are given each week,
frequently accompanied by demonstrations. Questions
are invited at the conclusion of the lectures, - Local
radio enthusiasts are invited to apply any Monday
evening to Mr. Alhert L. Beedle, 15a, Fontenoy Road,
Balham, S.W.12.

THE CROYDON RADIO SOCIETY

The two Societies of Croydon and Thornton Heath
combined forces for a comparison of members’
moving-coil loud-speakers on ‘Tuesday, November 7th,
at St. Peter's Hall, South Croydon. The comparisons
were carried out on speech and music by radio and
gramophone, as well as on the Croydon Society’s
home-made oscillator.

Mr. Vellacott’s speaker obtained the verdict as
having the best all-round performanee.—Hon.
Secretary, The  Croydon Radio Society: E. L.
Cumbers, Maycourt, Campden Road, 8. Croydon.
Hon. Seeretary, The Thornton Heath Radio Society :
G. T. Webber, 368, Brigstock Road, Thornton Heath.

Next Week—
Radio Christmas Presents.

The aim of {
the 3ociety is to cater for al classcs from the expert }
If readers in the Exeter |
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USE YOUR AERIAL MAST

NOW perhaps
youll gfet an

AIRCLIPSE

% Thank you for your *Anto-Inductive Aerial’,
My receiver has always been exceptionally good, but
with your new patent it is even better, - The resuit is
more than I expected—it does all that it claims to do.”—
A. W. T, Plumstead, 8.E.18.

‘T have taken down my outside aerial as the recep-
tion I get with the Airclipse is better, infinitely clearer
and free from crackle, Apart trom the improved recep-
tion it is a great convenience to be able to take the set
{rom one room to another,””—H, A. M., Londen, N.13.

FORYULELOGS

®and get MUCH
BETTER reception |

You will be surprised at the mew sharp
clarity of tone that you will get with an Air~
clipse Auto-Inductive Aerial in place of your
present aerial. The Airclipse brings in
each programme crystal clear because it
Slters all incoming signals. It is ot simply
an aerial eliminator, not fust-a gadget or
a condenser. It is outside-aerial efficiency
in a modern indoor form—giving greater

selectivity and sensitivity.

MAKE IT YOUR XMAS GIFT

First to yourself, and then to all your friends who have a

radio.

The Airclirse costs so litile yet gives so much.

It disposes of unsightly masts and wires. Does away with

all lightning risk.

Makes every set **portable.” The

Airclipse does NOT go round the walls. Place it any-

where, either inside or oatside the set.

bk

If unobtainable locally. send your - order

PROVIAT 9377/28

direct to :—

AERIAL " auet

AIRCLIPSE LTD., 182, Vauxhall Bridge Rd.,

London, S.W.1.

Telephone : Victoria 5022,

HYWATT

Here is Watmel’s contribution to the 1934 Wircless
Season. A new resistance that is a definite advance-
ment to anything else on the market: because

(a) Far closer tolerance than the carbon type due |
to ‘the elements bcing wire, This means a
fixed resistance value and makes it unchange-
able in operation.

(b) Wili stand very high overloading as each turn
i3 insulated.
(c) YNoiseless, due to welding of lead wire, and

absolutcly moisture-proof. .
The Hywatt Resistance has the advantage of a wire-
wound element of high wattage rating, designed for
use in voltage dropping, decoupling, biasing, etc., and
costing no more than resistances of fa- less
reliable designm and composition,
Made in .all values from 1-80 000
ohms.
WRITE for a copy of the Hywatt leaflet wiich
gtves full particulars, to:
Watmel Wireless Co., Ltd.,
Imperial Works, High S8treet, Edgware,
London. Teieplfone: Edgwarc 0323,

Each

GET THE BEST OUT OF ANY SET

EASY TERMS

PROMPT
DELIVERY

pian, Igranic,

Speaker Supplied.

Send S[- only
and pay the balance by monthly instalments.
references. Entirely private and confidential.

For the A.C. “ QUADPAK ”

. payments of 6/8.

monthly payments of 5/9.
Five Mullard Valves.

Telephone : Central 1903.

Any Amplion, Blue Spot, Baker,Celestion,
Epoch, R. & A. Rola, Sonochorde, Gram-
Lamplugh, Magnavox,
Ormond, W.B. or Ferranti Moving Coil

No

Igranipak, 5/» with order and 9 monthly
R. & A. Challenger, 5/~ with order and 6

11 monthly payments

of 8/-.
LISSEN KITS.

Skyscraper 3 .. " .. 84 9 6
or 12 payments of 8/3

AC. Skyscraper 3 . .. £§71 19 6
or 12 payments of 14/6

Four All-Wave .. o 3 12 6

i or 12 payments of 10/3

Cabinet Model .. .. 2 6
or 12 payments of 15/~

Seven-Valve Superhet .. .. 588 176
or 12 payments of 16/~

KITS, PARTS, SETS, ELECTRIC

CLOCKS ON EASY TERMS.

Write for Catalogue and state requirements.

TURNADGE AND PARTNERS, LTD.
Ludgate House, Fleet St., London, E.C.4. .
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HERE IS THE IDEAL
CHRISTMAS PRESENT
R

HENLEY’S 20th Century
BOOK of

10,000

MONEY-MAKING
FORMULAS,
PROCESSES

and

TRADE SECRETS

At this very moment there are millions of people
who want to make more money, but cannot thi

of an idea; this book will be a wonderful help to
such persons—i{ explains fulli; how to make and
sell almost everything under the sun. Big Mongv-
 MAKING OPPORTUNITIES are waiting for bbth men and
‘women. With very little capital and without risk
you may exploit tbousands of proved ways of amas-
'Sing wealth easily and quickly.

BE YOUR OWN MASTER!|

Fortunes have been made through this book, and
thousands of people, with very little cash, are launching 3
small business ventures, many of them based upon
these formulas. Furthermore, many concerns, the
owners of which were facing failure, have taken on
a new lease of life, simply by seizing upon an idea
contained in this vast store-house of monegumaking
facts and formulas. In many cases the costs of material
for starting a small manufacturing business are prac-
tically nil, owing to the utilisation of waste and by-
products. There are without doubt hidden sources
for protit making which this book will disclose; it
will show you how to break fresh ground. How to
exploit avenues of money making that at present
seem non-existent.
IS AN

THIS BOOK

INVESTMENT

THAT WILL PAY YOU
A THOUSANDFOLD

No licence or feé whatever is required to use any of
these 10,000 Money-making Formulas, Processes and
Trade Secrets—for purpose of making things or using
the methods.

g-r====C O UP O N=---

FOR DESCRIPTIVE PARTICULARS

To (Dept. P.W.) The Scientific and Commercial

Publishing Co., Artillery House, Artillery Row,

London, S.W.1,

Please send Free Descriptive Particulars of

your Book of 10,000 Money-making Formulas,
esses and Trade Secrets (complete in one

volume)

" If this coupon is sent, withowt any other written i
matter, and placed in unsealed envelope, half- i
peany stamp only is required. H
Please use BLOCK CAPITALS. P.W.832

-ﬂﬂl-ﬂ----------_-----'
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Home-Made Components

Sie,—In the issue of PracTICAL
WizeLEss for November 11lth, 1933, a
letter appeared in the * Practical Letters
from Readers ”’ columns from Jas. N. Clark
(Southampton), re constructing various
components. 1 strongly endorse his views,
especially with regard to tuning coils, as
every mew circuit that appears has a
different make of coil, although I expect
fundamentally they are the same. Take
your ‘Orbit,” for instance: there are
thousands like myself who would like
nothing better than to build it, but although
we have the majority of the components on
hand, and could obtain the others for a
few shillings, we immediately come to a
stop onfindingthat special coils are necessary
at a cost of 25s. ; and it is the same with all
sets, the coils are never the same. Is it not
possible for you to publish details of
construction for two coils which could be
used in place of those specified in the
“Orbit” ? T realize they are probably
patented, but then all coils are made on a
similar principle, and vary very little.
If this could be done, I think a great many
of your readers would welcome it with
open arms, as coils are very easily made,
and do not require the use of a lathe, or
many other tools.—E, A. ARCHER (Chobham,
Surrey).

We” have in hand a practical article on
coil-making which will be published in an
carly issue.~—ED.]

A DX'’er’s Appreciation and Suggestions

Smr,—Since I first bought a copy of
your most excellent paper I have never
nuissed a copy. As a keen enthusiast
for over ten years, I find your articles,
erpecially the short-wave section, ex-
tremely helpful. It is evident that a
large percentage of your readers listen
regularly on the amateur short-wave bands.
A little time and trouble spent in learning
the Morse code would be amply repaid
by the thrill of logging the distant amateur
stations which can only be heard using
the Morse code. The present time is
very favourable for ‘“DX™ stations,
both on 7m/e. and 14 m/e¢. bands (41-42 m.,
20-21 metres). Australia (VK) and New
Zcaland (ZL) can be heard on 40 m. nearly
every morning between 07.00-08.45 G.M.T.
At midday, Philippine Islands (KA) and
D. East Indies (PK) can also be heard,
while after dark further Australians are
hedrd between 18.00-21.00 G.M.T., and
between 21.00. In the early hours of the
morning the following countries can be

logged: US.A. (W); VE, Canada;
Argentine (LU); Panama (NY); Virgin
Islands and Porto Rico (K4); Cuba

(CM); and B. West Indies (VP). On
the 20-metre band, between 14.00-19.00
G.M.T. (when conditions are favourable)
dozens of U.S.A. amateurs, both on C.W.
and telephony, are hcard, and at dusk
South Africans (ZS-ZT) are often picked up.

A proper log should be kept, and a thick
exercise book costing a few pence is
quite suitable for the purpose. The pages

| should be ruled in columns and headed:

DRACTICAL LETTERS FROM
PRACTEA TS

| The Editor does not necessarily agree with opinions expressed by his cotrgspondents.
All letters must be accompanied by the name and address of the sender (not netessarily
for publication.)

Date, Time, Station Heard, Location.
Calling or Working, Frequency, Strength
(R), Tone (T), Readability (QSA), and
Remarks, This is a much better way
than scribbling on odd scraps of paper,
as it enables those who send reports to
make them accurate. Wishing your useful
paper every success.—E. T, AKER
(G.6.0.Q.) (Tunbridge Wells).

Pentodes : Curing a Faulty Connection

SiR,—The following hint may be of
interest to some of your readers. I am
using a 4-valve commercial receiver of a
well-known make which gave every satis-
faction for a while, and then it started
with a noise in the speaker which I can only
describe as an unpleasant din. I went
through the usual procedure to test for
slack joints, etc., and everything seemed
0.K. until at last I found the cause of the
trouble on two of the pentode valves.
Where the tag connects, a little ring of
bakelite was higher than the brass seating,
80 preventing the terminal making a firm
connection. The cure was obvious. I
pared it down with a penknife, with the
result that the din disappeared.—C. IrwIN
(Belfast). .

Our Guarantee ¢ Transfer Prints

SR,—Your guarantee is excellent and
what confidence it gives us all! I am
glad there is at last a reliable Wireless
Bureau for dealing with queries. Also,
the Transfer Prints of circuits are excellent.
I offer you my congratulations.—W. J.
Tyrer (Ipswich).

Our Transfer Print

SIr,—Your transfer print of the “ Orbit ”
in the November 4th issue. is a wonderful
advance on all previous prints.—A. H.
DEeTLorr (Enfield Highway).

e

CUT THIS OUT EACH WEEK

DO YOU KNOW?

—THAT when trimming a receiver employing
a ganged condenser arrangement the adjust- :
ments should be tarried out at the minimum
setting of the condenser.

—THAT when trimming a recefver employing
the superhet circuit the oscillator section ot
the ganged condenser should be trimmed only
at the maximum setting 6f the condenser.

Ceer@mr 8ir 6 BB 200 e: 0. Bar B0n

i

NOTICE.

The Editor will be pleased to consider articles of a
practical nature suitable for pullication in PRACTICAL
WIRELESS. Swuch articlez should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsitle for manuseripts, every effort will be
made to return them if a stamped addressed encvelope
14 enclosed. All correspondence intended for the Editar
showld be addressed : The Editor, PRACTICAL WIRELESS,
(':‘;oé é\'ewnes, Ltd., 8-11, Southampton Street, Stiand,

Owing to the rapid progress in the design of wircless
apparatus and to our efforts to keep our readers in towch
with the latest developments, we give no_warranty that
apparatus deseribed in our columns i& not the subject
of letters patent,
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SPECIAL NOTE.
We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the zolution of problems or difficuities
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on gencral wireless matters.
We regret that we cannot, for obviousreasons—

(1) Supply circuit diagrams of complete
multi-valve receivers.

(2) Suggest alterations or modifications of
reccivers described in our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the tclephone.
Please note, also, that all sketches and drawings
which are sent to us should bear the name
and address of the sender.

ey
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MAINS TRANSFORMER AND HUM

) recently built up a small mains unit for my
receiver to work off the A.C, Mains, but 1 am troubled
with rather bad hum. After spending a long time in
trying to trace the cause I borrowed a transformer
from a friend and used this for the time being-instead
of my own mains transformer. With this | got abso-
lutely no ‘hum, and unfortunately the makers of the
transtormer are not now in existence, so that | cannot
change the transformer. Can you give me any hints
as to why it causes hum and any cures.”’—S, D, W,
(E.C.1).

The cause of the trouble may be such that you
can do nothing, although it may Dbec seme slight
structural defect. First of all see thut all elamping
boltsarereally tight as hum may be caused through the
laminations vibrating and setting up simiiar vibrations
in eertain windings, or even transferring the effect to
other components through the baseboard. It may be,
on the other hand, that the windings are arranged fn
such a way that hum is introduced from the primary,
and most modern transformers now have a screen
arranged between primary and secondaries, the screen
being earthed. You may find it possible to insert
a thin piece of copper sheet between primary and
secondary hobbins and this could be carthed. Another
scheme worth trying wouki be to conncct a buffer
econdenser (two .1 mfd. high voltage test i} S

PRACTICAL- WIRELESS
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LET OUR TECHNICAL STAFF SOLVE

YOUR PROBLEMS

4 i The coupont on this .
1 page must be attached
a E to every query.

by Our Technical Staff

If a postal reply is
desired, a stamped ad-
- dressed envelope must
be enclosed. Every
query and drawing
which is sent must bear B
the name and address of the sender. Send
your queries to the Editor, PRACTICAL
WIRELESS, Geo. Newnes, Ltd., 8-11,
Southampton St., Strand, London, W.C.2.

low, and therefore there is little voltage drop through
the anode components, If yoi used one of the ordinary
moving-iron meters you would impose a totally
ditferent load on the circuit and this would give you a
false reading. On the other hand, if yon used a really
good high resistance meter and the voltage which you
obtained was actually that appited to the anode of the
detector valve it would point to a wrongly marked
resistance, or a defective choke. Test the decoupling
resistance (10,000 ohms), the coupling resistance
(30,000 ohms) and the choke portion of the A.V.C.
Unit (250 ohmng). If these are quite 0.K., then the
reaction condenser and the by-pass condenser should
be regarded as faulty and causing a partial short-
cireuit across the H.T. system.

MAINS AERIAL AND INTERFERENCE

“ ] live in a flat in the centre of London, and } am
thinking of buying an all-mains receiver of well-known
make, 0§ have had three sets on approval, and have
fitted up a temporary aerial on the small lead roof as

DATA SHEET No. 63

Cut this out each week and paste it in
? a notebook.

USEFUL WIRE DATA FOR
TRANSFORMERS, CHOKES, COILS, ETC.

The above flgure for Working Current is
based on a figure of 2,000 amps. per sq. in.,
which is a suitable normal figure for general
working purposes.

with 2 common centre tap) across the H.T. \vinding..
The centre tap should, of course, be earthed.

LOW ANODE VOLTAGE.

) have built the Orbit receiver but cannot get very
good results. [ have tested the receiver all over, and
.the only point which seems doubtful is the anode circuit
of the detector valve. With my meter | can only get a
reading of about 8 volts here, and it seems that this is
wrong. | cannot see from the theoretical circuit that
there is any component which can reduce the total
voltage to this figure, and | should like to know what
may cause this very low reading, as it is probably that
which is preventing the set from working properly.’’

-H. A, L, (Teddington).

The low voltage may not exist on the anode, and you
be due ouly to the fact that the meter which may
employed was not of a type suitable for measuring
this portion of the circuit. You.nust remember that
the total current taken by the detector valve is very

well as two different types of indoor aerial. With these
aerials | get most terrific interference practically ail
through the day, and at night time things are worse.
Two of the sets were fitted with mains-aerial eonnections
and these also proved very noisy. 0 asked the firms
what could be done to stop the noise and they recom-
mended a noise suppressor on the mains lead. 0§ went
to buy one to try it and the assistant in the shop, when
I mentioned the trouble, toid me that 1 should get no

as to what to do next.”’—T. H, (Regent Street, W.1),
You are certainly in a difficult position so far as
nolse-free reception is concerned. The external aerial
systems wil naturally bring in some interference,
although we think that you will find that most of this

of an H.F, filter on the mains leads will reduce the

Double Cotton
Enamelled, Covered.
Stand- | Work- |——
H ard ing Winding Windiug
Wire | Carrent! Turns ¥ds. Tarns Yds.
Gauge. |in amps.! per per 1b. per per bb.
i sq. in. | sg.in.f i
18 (3.6 1 392 46.9| 207 45.4
20 2.0 485 83.3) 472 79.4
22 §1.25 1,110 137 692 129
24 76 1,770 221 977 203
26 .51 2,560 330 11,280 294 3
28 .35 3,760 488 |1,630 422 3
30 25 5,370 694 (1,990 587
32 .18 6,800 915 |2,650 755
34 133 | 9.610 {1,202 [8,020 | 1,024
36 1 113,500 11,840 4,110 | 1,477

signals on the mains aerial if 1 used the suppressor.
In view of the difficulty I should like your valued advice .

trouble comes via the mains. Obviously, the fitting '

Fonsrauason

| efficiency of these leads as an aerial sysfem, and you
must naturally expect a reduction in signal strength

We think you will find that quite satisfactory reception
can be «obtained if voun erect the short outside aerial
with not more thun, say, 10 feet horizontal portion, and
use one of the commercial screened down-leads to
connect to the receiver. Fit the nofse suppressor
to the mains plug, and obtain the receiver which gives
you best signals with the minimum of noise. You
wlll probably find that there will be very little differ-
ence between the various types of receiver with this
arrangement, and interference will be at @ minimum.

VOLUME CONTROL DIFFICULYIES

*“1 live just under a mile from the local Regional
S(at.lon, and have finished building the Luxus Superhet.
While this appears to be a marvellous set on the distant
stations and proves a splendid acquisition during certain
parts of the day, | simply cannot get the local without
distortion. 1. have tried all sorts of adjustments but
the local is accompanied by a terribly hard tone and
speech is almost impossible to listen to. Can you give
me any idea what is wrong with my set? " —F, H,
{Hatfield). 3

Undoubtedly you are using.a too cflicient aerfal for
the reception of your local station. The receiver is
fitted with A.V.C.. but as the local is so close you are
getting such a powerful gignal that the whole receiver
isoverloaded. It would be worth your while, therefore,'
to fit a local distance switch to the set, consisting of
either a single on-off arrangement, or a single-pole
change-over switch. This should be arranged to bring
into action a separate small aerial for the Iocal, or the
AV, biasing ecircuit should be modified to apply a
much greater voltage to the H.F. valves, and the
extra resistance shorted out by the switech when
distant reception is required. You should not find
it di:ﬁcu]t to arrange the best circuit for these require-
ments.

A.C.-D.C.2

‘1 have just purchased the kit of parts for the
Universal Two-valve receiver, but find that the pentode
valve is fitted with a seven-pin base the same as the
detector valve, and not with a five-pin hase. 1 should
be glad it you would inform me whether this vaive is
suitable and also how to join it up. 1 am aiso uncertain
regarding the smoothing condenser, which has one lead,
marked C. 1 cannot see this on your Wiring Dizgram.’*
-5, T. D. {Balham).

The condenser block which you have got is guite in
order, and the lead marked C is the common con-
nection of all the condensers in the block assembly and
ix, therefore, the lead which is joined to earth and
marked ‘“‘E”’ in the Wiring Diagram. With regard
to the seven-pin pentode valve, the leaflet accompany-
ing this denotes the leads which are taken to the various
pins on the valve base, and this is wired as in the
original valve with the exception that this pentode
has the suppressor grid taken to a separate terminal.
This must be joined direct to the cathode. Drawings
of this alteration are being made and willbe published
in a forthcoming issue.

FREE ADVICE BUREAU

COUPON

This coupon is available nntil Dee. 9th, 1933,
and must be attached to all letters, containing

(ueriex.
PRACTICAL WIRELESS 2/12/33.

B 0000 D04 Br g us s Har 002

i

Balance

monthly
pay-
ments

of 5/-

- .

Assemble this amazing Unit yourself in less than half an hour.
with mains quality from your existing battery set. Complete Kit comprises B.V.A. Class “ B "
in 11 Valve, Peto-Scott Permanent Magnet Moving Coil Speaker, B.R.G. Driver Transformer and
Input Choke, seven-pin Valveholder, Peto-Scott Baffle and Baseboard Assembly, all necessary
Wires, Screws and plug-in Valve Adapter, with full-size Diagrams and Assembly Instructions.

Obtainable only from PETO-SCOTT CO. L.TD., 77, City Road, London, E.C.1

PETO-SCOTT CLASS ‘B’ SPEAKER-AMPLIFIER KIT

Gives seven times the volume

Cashor C.O.D.
Carriage Paid.

55,-

Telephione ; Cletkenwell 84C8/7.

if you use these leads for an aerial with the suppressor.’
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‘B’ MAINS
UNITS

Absolutely constant voltage regulation is
ensured if you use a Heayberd Class ‘B’
Mains Unit. These Units were the first
on the market to have the Neon Stabiliser
Tube incorporated. This tube is self-
adjusting and, no matter what current is
taken from the Unit, the voltage remains
the same. Two models can be supplied—
one for A.C. and the other for D.C.
A C.MODEL. 130v. at 5-50 ma. Tappings:
40-100v. variable, 100v. and 130v. PRICE
07/6d.
D.C. MODEL. 130v. at 5-50 ma. Tappings :
gO/(l)gOv. variable, 100v. and 130v, PRICE
5/0d.

CLASS

E

(In both cases the Cossor Neon Stabiliser
Tube is 7s. 6d. extra).

== mww=POST COUPON NOW o wmw « «

i I enclose 3d. in stamps for 36 p. booklet showing
how 1 can build my own Mains Unit, Battery
Charger, etc., and containing full details of Class
* B * Mains Units.

Mr.
Address

Fl cl
HEAYBERD
& GO,
10, Finshury St.,
LONDON, E.C.2.

MONARCH OF THETMAINS '

—EASY PAYMENTS—

“There's no place like HOLMES.”

The first firm to supply Wireless parts on easy
payments, Nine ycars advertiser in Wireless
Preas. Thousands of satlsfied customers.

EPOCH SPEAKERS

Monthly Pay-
Deposit. ments.
SUPER DWARF .. .. 23/6 4/4 5 of 4/4
20th Century o o 35/~ 4/10 7 of 4/10
11in. SUPER 45/ 4/11 9 of 4/11
B5.P.AML, G oaplit, - RS IC 7/8 11 of 7/8
Lissen Skyscraper 4 .. 112/6 10/- 11 of 10/3
TELSEXN 325 Star Kit 39/6 5/5 7 of 5/5
EXIDE H.T. Accum.,
120v, .. .. .. .. 60/- &/ 9 of 6/8
BLUE SPOT, 29PM. .. 32/6 4/5 7 of 4/5
ATLAS ELIMINATOR,
No. CA25 ... .. .. 59/6 5/ 11 of 5/8
B.T.H. Pick-up .. .. 25/- 4/8 5 of 4/8
Parts for any Kit Set. Any make of Speaker.

New Goods Obtained for Bvery Order.
Send us a list of the parts you require and the pay-
ments that will suit your convenience, and we will
send you a deflnite quotation. Anything Wireless.

H. W. HOLMES, 29, FOLEY STREET,
Great Portland Street, London, W.1.

*Phone: Musewn 1414.

~rrt

ATALOGUES
RECEIVED

To save readers trouble, we undertake fo send on
tatalogques of any of our advertisers. Merely stalc, on
a postcard, the names of the Jirms jrom whom you
require catalogues, and address -it to * Catalogue,”
PRACTICAL WIRELESS, Geo, Newnes, Ltd., 8/11,
Southampton St., Strand, London, IV.C.2. Where
advertisers make a charge, or requir2 postage, this
should be enclosed wwith applications for catalogues. No
other- correspondence whatsocver should be enclosed.

R. AND A. LOUDSPEAKERS
THE \secret of obtaining high quality of reproduction
and sensitivity in a loud-speaker lies in design
and accurate workmanship. The design of R. and A.
loud-speakers, which enjoy world-wide popularity,
ensures a quality of reproduction which satisfles the
most discerning listeners. A useful range of these
speakers is shown in an attractive folder just issued
by Reproducers and Amplifiers Ltd. The models
include the type *‘60,” with improved differential
armature unit; the ‘° Bantam’ P.M. moving-coil
speaker, which is capable of handling an input of
2 watts; the famous *‘ Challenger’’ P.M. moving-coil
speaker, a remarkable reproducer selling at 35s.; the
new ‘‘Alpha” P.M.M.C. model, incorporating a new
principle of design and construction which permits
the easy removal of the entire diaphragm and speech
coil for inspection and cleaning purposes. There is
also the ‘‘ Victor ” P.M. moving-coil 1934 model, an
instrument for the connoisseur, having a degree of
realism unsurpassed in radio reproduction. Interested
readers should make a point of writing to the above
firm for a copy of thisfolder. The addressis Frederick
Street, Wolverhampton.

A HELPING HAND TO SET CONSTRUCTORS ”’
XPERIMENTERS and constructors will find
much tointerest them in the new forty-eight-page
catalogue just issued by Claude Lyons, Ltd. Several
new types of the well-known ‘‘Clarostat’* varlable
resistances are introduced in an entirely new range of
ultra-high-resistance potentiometers. Another useful
component listed is the ** Hum-Dinger’’ for balancing
out hum in A.C.-operated receivers. A full range of
“*B.A.T." fixed resistors are also iisted,-and, although
small, are of particularly robust construction and are
obtainable in standard toleramces of plus or minus
two, five, or ten per cent. An addition to this range
is a kit of motor-car spark suppressorsand a condenser
for use with car radio. The handy little components
have the effect of cutting out all magneto inferference.
Another new line is a range of *‘ B.A.T."” microphones,
of which several types of hand and stand instruments
are shown,jogether with many accessories of interest
to the experi ter. Also included in the catalogue
are several patterns of ‘‘ Q.M.B.”’ switches, mains
transformers, chokes, and ‘‘ Wego '’ condensers. The
catalogue is packed with useful information and
diagrams, and every home constructor should apply
for a copy. The address is 76, Oldhall Street,
Liverpool, 3.
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j REPLIES TO BROADCAST
i QUERIES

g o rem

W. C. MEacHEM (Bietchiey): G5SR, S. Riesen,
35, Wood End Road, Sudbury Hill, Harrow (Middle-
sex) ; Regret, cannot trace ON4DO. We advise you
to write to: Réseau Belge, 33, Rue Alphonse Renard,
Brussels (XI), Belgium. E. A. A. HARDWICK (Mister-
ton): Regret, but we are only able to trace the

{1 vk

| A WORTH-WHILE XMAS GIFT |
THE 1934
BOOKLOVER'’S
DIARY

With a foreword by Francis Brett Young.
Published by **John o’ London’s Weekly’’ in
conjunction with Charles Letts & Co.

Eas'ly the best Diary for everyoneinterested in books.

acked with valuahle information on Books, Pub-
lishers, Authors, Litraries.  An important feature is
a list of * Books Most in -Demand,’ some 300 titles
are given. Also 52 weekly jootnotes on various
writers from the year 1500 to the present day.

Leather 2/6 : Cloth 1/=
Obtainable at all Newsagents and Bookstalls, or by

post 2d. extra cach from George Newnes, Lid., 811,
Southampton Street, Strand, London, W,é.?.

following two call signs: G6VI, W, MacCallum, 21,
Park Place, Stirling, Scotland ; G5GJ, advertised; as
J. Bevis,” Singlewell,” The Rookery Estate, Stanford-
je-Hope (Essex). NEWONE (Hull): W2AOE, Dana
A. Griffin, 3, Oak Ridge Avenue, Summit, New Jersey,
U.8.A. ¥.DEBURGH WHYTE (Co. Dublin); WOBUY,
Clifford W. Johnson, 1305, N. 8th Street, Indepen-
dence, Kans., U.S.A.; W2BYP, Dr, George A. Mack,
Jor., Aldridge Road, Chappaqua, New York, U.S.A.;
W2AO0G, Fred. L, Seufert, 30, Palmer Street, Bloom-
fleld, New Jersey, U.S.A.; VE2EG, G. N. Booth,
7390, Christophe Colomb, Montreal (Que.); OH2PP,
A. H. Eckstein, Engelaukea 2 A. 7, Helsingfors,
Finland, OK2VA; Colonel Jaroslav Skala, Flying
Field, Olomouc, Czecho-Slovakia; W2ZAWT, L.
Kurshner, 188, Rivington Street, New York City,
U.8,A.; W2WQ, Wm. Hotine, 894, Northern Blvd.,
Manhasset, New York, US.A.; W9BHT, W. P.
Ingersoll, 251, East Chestnut Street, Canton (Ill.);
‘WODRM, Rudolph P. Michelis, 4824, Woodlawn
Avenue, Chicago (Ill.), Regret, cannof trace cali
VP2YB (Fiji Islands). W, NORTHMORE (Askern):
‘We can trace the following eall signs but regret cannot
give wavelengths: G2IP, C. J. Reed, 181, Henleazo
Road, Bristol (Somersetshire); G6UH, H. E, Smith,
““Arawa ’  Granville Road, Limpsfield (Surrey);
G8JZ, C. Fenton, 18, Hill Top Road, Kells, White-
haven (Cumberland); G5XH, L. W. Hooke, 104,
North ¥nd, Croydon (Surrey). RoY OLIVER (i\’orth-
allerton): G58A, D. Price Jones, Western Electric
Co., Ltd., Bush House, Aldwych, London, W.C.2;
G5XA, H. Ransom, 86, Seymour Road, Hornsey,
N.8; G5MA, R, Munday, 17, Malden Road, New
Malden (Surrey); G8UB, 8. W. J, Butters, ** Walla
RBrook,”’ 84, Guy Road, Beddington, Croydon (Surrey) ;
G6OF, Malcolm Shaw, ‘° The Hollows,”” Marton Road,
Lichfleld (Staffs). Grip Bias (Merthyr Tydfl):
G6HYV, D. B. Large, 25, Park Parade, Roker (Sunder-
land), Co. Durham ; G6UB, S. W. J. Butters, “ Walla
Brook,” 84, Guy Road, Beddington, Croydon (Surrey) ;
G6VI, W. MacCallum, 21, Park Place, Stirling (Scot-
land); G6PK, W. G. Pyke, 19, Grove Road, Surbiton
(Surrey); G2AZ, L. Grech, 9, Stenhouse Gardens,
Edinburgh (Scotland); G1HC, amatcur transmitter,
Northern Ireland, but regret cannot trace. TALER
DE DANSK (Aberdeen): We can trace the following
call signs: G2XO, A. Turner, 18, Elgin Avenue,
Maida Vale, London, W.9; G2BY, H. A. Watley,

b Lyndhursf," Great West Road, Lampton, Hounslow
(Middlesex);  G5PM, Royal Military College,
Sandhurst, Camberley (Surrey); ‘G6BW, B.

‘Whatman, R.A.M.C. Mess, Tidworth (Hants); G5GU,
J. 0. J. Hudson, 107, Chedington Road, Upper
Edmonton, N.18; G6LL, J. W. Mathews, 178,
Evering Road, Clapton, E.5; G6NU, W. E. Nutton,
42, Richmond Road, Gillingham (Kent); G8DL,
A. G. Lapworth, 86, Muantz Street, Small Heath,
Birmingham ; G5HK, H. S. Beckett, 55, Mona Itoad,
Crookes, Sheffield (Yorks); G608, J. W, Gill, 37,
Parkfield Drive, Hull (Yorks); G6XD, J.J. G, Taylor,
** Willowby,” Radford Road, Plymstock, Plymouth
gDevon); G6LF, J. H. Goodliffe, 97, Sheaf Gardens,
heffield (Yorks); G5BU, J. B. Kaye, 12, Close Hill,
Lockwood, Huddersfield (Yorks); G6GS, W. B.
Gilhespy, Bermuda Cottage, Warren Road, Guildford
(Surrey); G6UH, H, E, Smith, ‘‘ Arawa,”” Granville
Road, Limpsfield (Surrey); G5UK, M. B. Buckwell,
114, Tankerville Drive, Leigh-on-Sea (Essex); G6SR,
S. W. Rowden, ** Rosebank,”” Pilrig Street, Edinburgh ;
G5VH, P. R, Chapman, “* Bridgmont,”” Uppingham
Road, Leicester; G5SA, D. Price Jones, Western
Electric Co., Ltd., Bush House, Aldwych, London,
W.C2; G60OF, Malcolm Shaw, * The Hollows,”
Marton Road, Bridlington (Yorks); GBRL, R. F.
Loomes, 14, Nursery Close, Wickham Road, Shirley,
Croydon (Syrrey); G5XH, L. W, Hooke, 104, North
Fnd, Croydon (Surrey); G6UB, 8. W. J. Butters,
“ Walla Brook," 84, Guy Road, Beddington, Croydon ;
G5CU, J. A. Cuthbertson, *‘ Dunromyn,”’ Cross Lane,
Burmeston Road, Scarborough; G6IA, T. H. Col-
Dbourn, '* Ardchalligan,”” Selbourne Drive, Douglas
(Isle of Man); G5YG, J. Wyllie, 31, Lubnaig Road,
Newlands, Glasgow; F3CB, Robert Breton, 45, rue
des Amandiers, Paris (20e), France ; F8VU, Chamon,
73, Grande-Rue, Montrouge, Seine, France; F8VM,
Migchel, 53, avenue de Lyon Clermont-Ferrand (Puy-
de-Dome), France. R. P. SCasE (Bristol): We can
trace the following call signs: OKI1AB, PravaslaV
Motycka, Hodkovicky, 90, Prague (Czecho-Slovakia);
OK1AW, Alois Weinrauch, Mestec Kralove, 9, Prague
(Czecho-Slovakia); HB9Y, Jacques F. Brocher, Rue
de Mont Falcon, 8, Geneva (Switzerland); EAR147,
Rogelio Garrido, 16, Poblaciones, Baeza (Spain);
for information regarding the other Spanish call signs
write to : dsociacione k. A. R. Apartado de Telegrafos,
Santander, 8pain; PAOASD, W, F. Jacot, Euterpes-
traat, 73, Amsterdam (Bollnnd;}. Cannot trace call
PPRFB, but PRFB i3 a telegraphy station at Florian-
opolis (Brazil) on 30, 44.06, 44.71 and 89 metres,
PYCH (Broadway): (1) Moscow {50 n1.), Palais du
Travail, Solianka 12, Moscow, U.8.8,R.; (2) Caracas
(31.56 m.), Degwitz and Sibletz, Passage Ramella,
Sur 3, No. 92, Caracas, Venczuela; (3) DJC Zeesen
49.83 m.), Reichspostzentral Amt, Templehof,
choenebergerstrasse, Berlin 11, Germany; (4)
Nairobi (49.5 m.), British East African Broadcasting
Company, Nairobi, Kenya Colony; (5) W3XAL
Boundbrook (49.18 m.), National Broadeasting Com-
any, Radio City, New York, US.A.; for Jeloy
Norway) we advise you to write to the Oslo Broad-
casting Company, Oslo, Norway. HOPEFUL (Wilts):
(1) Surely this was Hilversum on 296 m., musical box
interval slgnal; (2) LR4, Radio Splendid (Buenos
Aires).on-303 m.
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PBEMIER SUPPLY STORES Oﬂ”erthe following Set
Manufacturers’ Surplus New Goods at a fraction
of the Original Cost, ail goods guaranteed perfect,
carriage paid over 5/ under 5/- postage 6d. extra
(Ireland, carriage forward)
LIMINATOR Kits, including transformer, chake,
‘Westinghouse metal rectifier, T.C.C. condensers
resistances and diagram, 120v. 20 m.a., 20/-; trickie
charger 8/- extra; 150v. 30 mlummps, vut,h 4v. 2-4
amps. C.T., L.T. 25/-; trickle charger, -6/6 extra;
250v. 60 mllhamps with 4v, 3-5 amps. C.T., L.T., 30/-;
200v. 100 milliamps. with 4v. 3-5 amps. CT B,
iQ/ig JOé)v 60 milllamps with 4v. 3-5 amps (01 &
"C.C. Condensers, 750v, working, 2 mf. 3/6, 4 mf.
6/-, .+ mf. 480v. working 4/-, 250v. working
1 mf. 1;3, 2 mf. 1/9, 4 wf, 2/6; agueous electrolytic
440v. working, 4 mf. 3/-, 8 mf. 3{
LL the Following Lines 6d. each or 5/- per dozen :
4- and 5-pin chassis mounting valve holders,
shielded screen grid or pentode leads 1-watt wire end

resistances, any value; 0.1 condensers, on-off
switches push-pull; 0.02 d rs, 0.5 col rs.
MS€C Tnple-gang 0.0005 Condensers, with

trimmers, 4/11
L£.C. Electro]ytm Condensers, 100 voits working
15 mfd. ; /3.

EMIER Chokes, 40 m.a., 25 hys., 4/-;
30 hys., 6/-: 150 m.a., 30 hys., 10/6.
YE Chokes 20 hys., 4/-; Premier multi-ratio

output transformers, giving 15 different ratios,

65 m.a.,

JARLEY Pick- -up, complete with arm and volume
control; 12/6.
RITISH RADIOPHONE Wire Wound Potentio-
meters, with mains switch incorporated, 5,000
ohms, 10,000 ohms, 50,008 ohms, any value; 3/6.
OLSTEB BRANDES Gramophoue Motors, dual
type, can be worked by clockwork or mains,
induction type 100-250 volts, 27/6; compiete with all
fittings and turntable.
PECIAL Offer.—Microphenes by prominent manu-
facturer, high censitivity,
complete with stand, transformer and Dbattery;
listed £3/15, our price 18/6 1
REMIER British Made Meters, moving iron, flush
mounting, accurate; 0-13, 0-50, 0-100, 0-250
milliamps., 0-1, 0-5 amps., ali at 6{-
RMOND Condensers, 2-gang, semi shieMed ; 2/0.

PECIAL Offer of Mains Transformers, manufactured
by Philips, input 100-115v. or 200-250v., vatput
180-0-180 veits, 40 m.a,, 4v. la., and 4v. 3a., 4/6;
200-0-200v., 4v. 1a., 4v. 3a., 4/6.
LL Prexmer Guamntced Mains Transformershave
engraved terminal strips with terminal connec-
tious, input 200-250 volts, 40-100 cycles, all windings
paper interleaved.
REMIER H.T.8 Transformers, 250v. 60 m.a.,
rectified, with 4v, 3-52. C.T., L.T., and screened
pnmn.rv, 15/- ; with Westmghouse x'ecmlex', 25/-,
REMIER 'H.T.O Transtormer, 300v. 60 m.a.,
reetified, with 4v. 8-5a. C.T., L:T., and screened
primary, 15/~; with Westlnghouse rectlﬂer 26/-.
REMIER H.T.10 Transformer, 200v. 100 m.a. =
rectitied, with 4v. 3-5a. C.T., L.T., and screened
primary, 15/-' with Westmghonse rectlﬂer 26/-.
ENTRALAB POTENTIOMETERS, 200 "ohms and
400 ohms 1/- 250,000 ohms, 50,000 ohms and
500,000 ohms

246.
OLA F7 MOVING COILS, 1000 Ohms, FIELD
20/-; MAGNAVOX 142, 1000 Ohms. FIELD 22/-.
PLEASE STATE WHETHER POWER OR PEN-
TODE TRANSFORMER REQUIRED. A.C. CON-
VERSION KIT 10/- extra
OLLOWING VALVES USED‘ FOR TEST ONLY,
F CALLERS ONLY. MS4B. M34, DSD, DS,
PT4, 84VB. ALL HALF PRICE.
'AGNAVOX, b.€.134, 2,500 ohms fleld, with hum-
N bucking coil, Pentode transformer, 17/6 Ditto
D.C. 142, 1,000 ohm. Field 20/-, AC. Conversion Kit
for either of above 10/- extra.
QUBLE Spring Motors, made by Garrard, play
D five sides of 10in. record, complete with turp-
table and all 8ttings ;17/6.

PECIAL Offer.—Aeccumulator chargers, input 200- -

250v. A.Ci, to charge 2- and 4-volt accumalators

at 4 amp. ; owing to the high efficiency of the silver

oxide rectifier employed charger may be used during

broadecast ; 9/6 eaeh.,

BLIABLE Canned Coils with circuity
coil accurately matched ; dualrange.

IER L.T. Supply Units, consisting of Premier

transformer and Westinghouse rectifler, inputs

200-25& A.C. output, 8v. & amp., 11/6; 8v. 1 amp b

14/6: 16v. T amp., 19/ 6v.2 amp.. 27/6; ‘?ﬂv LD 7/6,.

. T.H. Induetion Type(A.C. only) vaspeed Mectnc

3/- per
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Strict Privacy Guaranteed
—we deal with you direct

W. 8.P. M MICROLODE

MOVING - COIL SPEAKER
SEND FOR IT ON 7 DAYS' TRIAL

With Sm(ch-contrulled Multi-ratio in-
put transformer.
Send 5/- for 7 Days’
Trial. 11 approved,
balgnea in 8
monthly payments
of 5/3. Casb or
C.0.D. Carrings
Paid. 42/,

W.BP.M. 6. Send only 2 G, balance in
8 monthly payments of 4
ash or C.0.D. 32‘/6.

B USESMS PO T a 4548 ML
MOVING COIL SPEAKER'
SEND FOR IT ON 7 DAYS’ TRIAL

With matching transtormer for =il
usual omtput stages. A very popular
mode!.

Send only 55 for 7
day’s trial. If ap-
roved, bulancein 11
onthly payments
of 4/-.
Cash or C.0.D. Car-
riage Paid. £2/5/0.
Blue Spot 29P.M.  Send only 2/8,
batance in 8 monthly payments of 4.3.
Cash or C. 8.

uniform response, {

s
SEND FOR IT ON 7 DAYS’ TRIAL
Complete Class B Amplifying
Unit, with Valve and Rola P.M.
Moving-coil $feaker. Send only
8- for 7
days’ i
It approved.
balance in
11 monthiy
vayments of
63, Cash or
€.0.D. Car-
Paid.

risge

Rola F.8. Send only’5/-. Balanca
in 11 meathly pnyments of 4/6

| Cash orC.0.D. Carr, Paid. £2/9;
CLASS ‘B’

N.T.S. SPEAKER-AMPLIFIER

SEND FOR IT ON 7 DAYS
TRIAL

@ives seven times the volume. Ready
assembled, with Class B Valve and N.T.5.
Permanent Magnet
Moving-Coil Speaker
Send only 5/~ for 7
days’ trial, If ap-
proved, balance in
11 monthly pay-
mcntl of 5/6. Cash
or €.0.D. Carringe
Paid. £2/190.

CHE Ar ST SEl B
SPEAKER
SEND FOR IT ON 7 DAYS’ TRIAL

Gives perfect reprodaction. With input
ansiormer for power or  pentode.
Send 2/8 for 7 days®
Trial. I? approved,
pay balance im 5
monthly payments
ot 4/6. -Cash or
C. 0. D. Carringe
Pzid. 226,
Also model for
Power or Pentode,
Same Price and
Terms. &

56, LUDGATE HILL, LONDON, E.C4.
Dear Sirs:
(a) Please send me.evae.vo.u.. .

(b) ¥ cnelnse CashPeposib. .. ... .. ... ...l
NAME...00.0n.
ADDRESS... .. . 5 5 -

Pr.W.2{13(35

sumanmee .

AvagepRRSEENEERPN
n

Gramophone Motors, 100-250 v.; 30/~

! REPAIRS TO ANY RADIO APPARATUS,

PBEM]EB Mains Transformer, outpat 135v. 80 m.a.,
for voltage doubling, 8/6; 4v. 3-4a,, c.t. L.T.,
2/- extra; Westinghouse rectiflers for above, g'kving
180 v. 30 m.a., 8/6.
REMIER Mains Transformers, output 250-0-250
vaits 60 m.a., 4v, 3-5a., 4v. 2.3a. (both e.t.), wnth
sereened primary, 15/-.
BREMIER Mains Transformers, output 350-0-3:,0
voits, 90 m.a., 4v. 3-5a,, 4v, 2-3& (both c.t.), with
screened primary, 15/-
REMIER Mains Transformers, output 400-0-400
volts, 100 m.a.. 4v. 4-53., 4v. 2-3a., with screened
primary ; 15/-,
REMIER Auto Transformers, 100-110/200-250
volts or vice versa, 60-watt; 7/9; 100-watt, 10/-,
PECIAL Offer of Manufacturers™ Type Trans-
formers, any input, output 250-0-250 voits,
60 m.a., 4v. la., 4v. 3a. (both c.t.), 8/6; H.T.8 trans-
former, with 4v. 3-4a. (c.t.), 8/6; with Westinghouse
rectifler, 18/6,
STERN ELECTRIC Condensers, 250v. working,
1 mid., éd., 2 mid. 3/- ; 500v. werking, 1 mfd.,

1/-.
.C.C. Condensers, 250v. working 4x4x1ix1x.5 mfd.,
3/6; o6x4x2x2x2 mfd., 375v.] werking, 6/11;
H.M.V. 4x4x1x1x1x.6 6/~. 400v working.
PECIAL Offer of Wire Wound Resistanees.—4
watts, any value up to 10,000 ohms, 1/-; 8 watts,
any value up to 15,000 ohms, 116 15 watts any value
up to 50,000 ohms, 2/-; 25 wutts, any value up to
50,000 ohms, 2/6.
MAGNAVOX PM. M.C. Speakers, 7-inch cone,
18/6. Please state whether PoWwer or Pentede
T ransiormer te%mred.
PECIAL OFFER. Valves by World-Famous
Continental Manufacturers. Fully guaranteed.
All Standard Mains Types; 4v. 1 amp filament. HEL.
1.8G. 350v. 120 mA Rectifier, 5/- each. SGVM
Pentode Power 6/6 each.
LARGE stock of all types of Radio Cahinets at
very low prices for callers.
ESTINGHOUSE Rectifiers, 120v. 15mi., 6/6 ;
200v, 30 mA, 8/6 ; 200v. 60 mA, 10/-
GRAMPIAN’ Moving le P.)I Speuken, 9in. Cone.
Handles 4 watts, 1
REMIER SUPPLY § OB.ES, 20, High Street,
Loudon, S.W.4, Macaujay 2188. Closed 1
o'clock Wednesdays, open to 9 o’clock Saturdays.
Nearest Station, Clapham North Underground.

UR ACCUMULATOR H.T. HIRE SERVICE
is cheaper and better than dry batteries.
Hundreds of testimonlals.—Aneloy Radio, Hindmans
Road, E. Dulwich, 8.E.22. Oldham Service Station
and charging contractors to Camberwell Council.
’Phone : New Cross 4074.
RICSSON 3/1 L.F. Transformers, List prices
17s. 6d. New and ;zuamnteed Our price,
25. 3d. post free UXK.—Pionecr Radio, Coptic 8t.,
London, W.C.1.

Quick
service guaranteed laboratory tested. Loud-
gpeakers, transformers from 4/-. Blue Spets 5f.
New Cones fitted to moving-coil speakers, Eliminators
Volt/Amp meters, Mains transformers.jete, quoted for.
Repair Dept, C.—Weedon Power Link Radio Co.,
185, Earlham Grove, London, E.7. Maryland 4344
VERYTHING to make your own transformers
{mains and push-pul), chokes and ceils. Lists
free.—Lumen Electric Coy., 9, Scarisbrick Ave,
Litherland, Eiverpool, 21.
HE following valves are gnaranteed unused and
perfect, and any valve differing from the makers’
characteristics will be exchanged ; and alllatest types,
C./Pens, P.T.4s. A.C.8.G/V.M.s, Pen. 4Vs, M.V.8.G s,
8.2/Pens, M.M.4V.s, P.T.625s, V.M.S.4s, DC2/
D.P.T.s, PM‘HM.S M.P.T4s, V.M.4V, 3,
DC. )5’3 V.M, 8, 11/-;

s, S.4V.B.g,
M.8.G./L.A.s, D.8.B.s, D.C.28.G.s g
U.l4s,10/-, *‘Class B o 'PM.2B P.D.220, 220.B, 8/6
M.L.4s, AC./Ps, PM.24s, 8/-; A(}‘IHLG, 164V s,
354V.s, A.C.2/H L.'s, 41M. I{Ls, ‘1‘105’ U.U.60/250s,
M.H.35, M.HL.1s, 7/6; S 3
P.M.12s, P.M12As, 9/- S
215 Ps, 220P .3, LP2s, 4/9; P2e, /6;
PM.22A.8, 9/ 'H.L.210s, H210%, 1.210s, L._s, 39,
Alt Types of Brand New ’Ameriean Valves in Stock,
first-class makes: 247s, 2358, 224s, 236s, 237s, 2335,
238s, 239s, 2453, 2448, 12/-; 2275, 2269, 280s, 9/6;
2428, 232s, 11/- ; U. X 2503, 16/-' 281s, 14/6. Cnrrmgc
Paid, Cash with Order or c.0.d. ~-Ward, 12, Tredegar
Road, Bow, E.3. Advanee 3648,
ANUFACTURER’S Clearance Lines : Cabinets for
Radiograms, loud-speakers, and radio sets;
hundreds to select from ; send us particulars of your
requirements, giving size of set, etc.—H. L. Smith
and €o., Ltd., 289, Bdgware Rd., London, W.2,
RAMOPHONES. Radiograms, 64 page. How
to Make 'm 3d. Motors, Arms, Pick-ups,
Speakers, Horns, Springs, Repairs.-——Regentprac,
120, Ol Street, London, E.C.l.
OUD-SPEAKERS, 4s. (Blue Spot a speciality,
58.% All repairs remagnetised free. Moving-
Coil and Eliminators quoted for. Discount for trade.
Twenty-four hours service. Clerkenwell 9069.—
E. C. Mason, 44, East Road, City Roead, N.1.
ELAY OR WIRED WIR ELESS.—TFhose interested
in this industry shouid take the ‘*RADIO
RELAY REVIEW.” Specimen copy post free from
the Publishers: Radio Relay Review, Smithygate,
Padibam, Lancs.

ol
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“UNIVERSAL” {Radio Bargains: Ready Radio
303 Kits, 17s. 6d., with €abinet and Moving Coil
Speaker, 35s. ; 8.T.500 Kits, 673. 6d., in sealed cartons ;
D.X. Screened Coils, 2s. 11d. ; Harlie Pick-ups with
Arm and Volume Control, 11s. 3d.; Lotus Trans-
formers, 2s. 11d.; H.M.V. Screened Chokes, 10d.;
Amplion Speaker Units, 1s. 11d.; Record Valves
from 3s. 3d. ; Eliminators D.C.,15s. 6d. ; A.C., 32s. 6d.
Thousands of other Radio Bargains. Full range Telsen
and Lissen Components and Kits at right prices.
Stamp for our huge Bargain Lists and prints.—
‘‘Universal,”” 20, Victoria Rd., Peckham, S8.E.15.
New Cross 4033. Stockists Milnes H.T. and Spares.
OUTHERN RADIO’S Wireless Bargains.—3et
manufacturers’ guaranteed surplus.
ARIABLYE, Condepsers.—Lotus 2-gang 0.0005,
complete with dial, knob, escutcheon, 8/6; all
ganged condensers are fully screened, with trimmers
and boxed; Hydra block condensers, new, 16 mfd.,
24248424141, 1,000 volt test, 7/- each; 4 mid.,
2/6; 2 mid., 1/9; 1 mid., 1/-.
ADIOPHONE Volume Controls and Switch.
50,000 and 10,000 ohms, 3/3 each (list 10/6).
HELLESENS 8 mid., Electrolytic Condensers, 3/6
each, 4 mfd., 3/- each.
PEAKERS.—Permanent- magnet, 28/~ (listed
49/6) ; D.C. mains energised, 2,500 to 6,500 ohms,
complete with humbucking coils and transformers,
16/6 (list 39/6); G.E.C. Stork speakers, complete in
magnificent cabinet, 19/6 (listed £3/15); rmond
speakers, . complete in cabinets, 10/- (listed 25/-);
Blue 8pot, 100 U, 13/8 (list 37/6).
ONSTRUCTORS’ Kits.—Ready Radio Meteor
screen grid 3-valve kit, less valves, 26/- ; with 8
Mullard valves (P.M.12a, P.M.2D.X., P.M.2a), 49/-
(list £5/7/6) ; Universal Radio 3-valve kits, ready
assembled on chassis, 12/6 (listed 45/-).
EADY Radio ‘303 ' A Kifs, complete with
cabinet, M.C. speaker, less valves, £2/5; with
3 Mullard valves (P.MILF, P.M2D.X, P.M.92),
£3/5 (list £6/17/6).
EADY Radio Meteor ‘A’ 3-Valve Screen Grld

Kit, complete with cabinet, M.C. speaker, less -

valves, £3/7/6; with 3 Mullard valves (P.M.12A.,
PM.2D.X.,, PM.2.A), £4/10 (list £8/7/6).
EADY RADIO ST.400 Kits, as specified by
Scott Taggart, £2/19/6 each (list £4/17/6);
Mullard Radio for Million 3-valve battery Kkits,
complete with 3 Mullard valves, £3/3 (list £6/2/6),
all kits brand new in original sealed cartons.
ARCONI 1934 Pick-up No. 19, 26/- (list 32/6);
Ferranti Chokes, C.T., 20 Hys., 50 m.a,, 6/9
each (list 35/-); H.M.V. volume controls 1/6'cach
(list 12/6{. ‘We have purchased the completeliquidated
stock of large northern Manufacturer and Factor and
can offer the following special bargains :—Dubilier
4 mid. condensers (241-1), 1,000 voit, 2/9 each.
4,6 mfd. (2.25-+2.26), 1,000 voit., 3/- each. Lumophon
D.C. Moving Coil Speakers with terminals, 11/6 each
(list 39/6). Mainsg Switches, 3 amp., 250 volt, 8d. each,
7/6 doz. Edison Bell Centre Tapped Inductance Coils,
all yalues from 20 upwards, 9d. each, 7/6 doz. Assorted
Ampllon Loudspeaker Units, 2/3 each .(list 12/6).
Every article perfectly new.
LL Goods guaranteed New and Perfect and sent
Carriage g:id.
LEASE Note.—We have opened branches at
271-275, High Rd., Willesden Green, N.W.10,
and at 46, LisleStreet, W.C.2, where callersarecordially
invited to inspect our large stocks of wireless bargains.
Please send all post orders to 323, Euston Rd., NN'W.1.
OUTHERN RADIO, 323, Euston Rd., London,
N.W.1 (near Warren St. Tube). ’Phone : Museum
4.

EW or secondhand sets, kits and parts bought:
N sold, exchanged. Best exchange allowances-
Lots of first class secondhand goods in stock.—R-
Wigfield, Furlong Road, Goldthorpe, Yorks.

YALLS RADIO, 33, Chancery Lane, London, offel

new Radio surplus, guaranteed, all post freet
Radiophone 4-gang Condensers, stralght type, spli
vanes and trimmers, 8/9. Triotron 8 mf wet electrolytic
450v, working 2/11. HMV 4 x 4 mf. condenser
blocks, 8/6. TCC ditto, 4/-. HMV4x4x1Ixlxi}
mf,, 4/-. Polar, Star major 3-gang straight type, 14/9.
R & A type output transformers, 18/23/32-1, 4/9.
Pye 20H and 32H chokes, 4/9. Valves used for test

only. MS4, 84Vb, DC/HL AC/P 41MP, 7/6. Mazda
AC/SGVM, 10/-, MS4B, S4VA, MSGHA, AC/Pl,
41MXP, 8/9.

ERADEX PRODUCTS, Full range of catalogues
for stamp. Seradex Battery Chargers, models
from £2 15s. Seradex Mains Equipment, Mains
transformers and fllter chokes new illustrated cata-
logue now ready. Specials delivered at short notice.
Let us quote you—Trevor Pepper, 575, Moseley Road,
Birmingham.
NTEW AND USED RADIO COMPONENTS,,
Cheap for Cash.—Arlin, 44, Ranelagh Road,
Westminster, 8.W.1.
ELEVISION CONSTRUCTORS GUIDE 1/3,
'-E illustrated catalogue free,
T

notes 1d.—Ancel
elevision Co., 230, High Street, Camden Town.
'ANTED good Modern Wireless Parts, Sets,
Eliminators, Meters, Valves. Speakers, ete.
Spot Cash Waiting. Send or bring[.I We pay more
than any other Dealer. Open 9-8.—Uuiversity Radio,
142, Drummond St., Hampstead Kd.. N.W.1.

E5XCEPTIONAL Offer, Hundreds of nearly new
V¥ractional H.P. A.C. and D.C. Electric Motors,
from 10/- to 65/- each.

London, S.W,17

Urquhart, 8. Defoe Road. |
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BARGAINS

EW model Famous Lincoln Stewart Per-
manent Magnet. Moving Coil Speakers,
with universal transformer matching all types
output valves, including Class B. Over 2,000
already sold to PRACTICAL WIRELESS
readers. List price, 47/6. Special price, 16/11.

RITISH GENERAL Aerial Bandpass Unit,

10 K.C. tuning. Full constructional details

for building Bandpass 3 receiver. List price,
14/6. Limited stock to clear, 3/11.

EARITE Universal Mains Transformers,
input 200-240 A.C., output 60 m.a.,
tappings 350-0-350; 2 volt 2 amps. C.T. and
2 volt 3 amps. C.T. shrouded. Made for set
manufacturer. Worth 35/-; to clear, 12/11.

URPLUS H.M.V. 3-gang .005 mfd. Variable

Condensers with drum drive, beautifully

x_r;alulie in one piece to avoid backlash. To clear,
i . =

FAMOUS Lamplugh Silver Ghost Speakers.
Limited number of D.C. mains energised
models, 2,200 ohms, suitable for A.C. mains or
200-250 volts, using pot as choke. Original
price, 34/-. Bargain price to clear, 10/9.

EVEAL A.C. Eliminators, 200-250 voit,
input 26 m.a., output 3 positive and 1
negative tappings. List price, £2/19/6. Bar-
gain, 29/6.
INCOLN STEWART D.C. Eliminators,
25 m.a.,, 4 tappings, 1 variable. List
price, 32/6. Our price, 16/6. °
THE well-known Lincoin Stewart dual range
shielded coils, 200-250 metres, and 800-
2,100 metres. List price, 6/6. Our price, 2/11.

SPECIAL «“FORMO” OFFERS

Formo Dual Gang screened condensers,complete
yith Dial and Xscutcheon. List price, 16/6.
Our price, 9/6. '

Formo Triple Gang screcned condensers, with
trimmer, complete with Dial and Escutcheon:
List price, 21/6. Our price, 11/6.

Formo Band Pass Dual Gang Assembly, com-
prising Dual screened condenser with trimmer,
and 1st and 2nd Band Pass Coils mounted on
agl,minium base. List price, 833/6. Our price,
15/-.

PEARL & PEA

HE Sovereign Permeability Tufer, complete

with blue print for constructing 3-vaive

Permeability Tuncd Receiver,completewith dial
escutcheon. List price, 15/-. To clear, 7/11.

RIOTRON MAGNA 4-pele balanced arma-
ture units, Type P, beautiful tone, well
made. Listed at 27/6. Special offer, 9/3.

LEKTUN Super L.F. Transformers, guaran-
teed 3 years, ratios 2-1 and 3-1. List,
8/6. To clear, 3/6.
IMITED number Daptacon Pick-nps and
tone-arms, specially designed to prevent
wear and eliminate scratch. List price, 10/6.
Redneed price, 6/11.
SOVEREIGN»Dual Range Coil, panel or base-
board mounting. List price, 7/6. Special
offer, 3/3.
LGENTONE Pentode 2-valve A.C. Al
Electric Receiver. Original price, £6/16/0.
Our price, £2/19/6.
OTUS 38-1 and 5-1 L.F. Transformers,
moulded bakelite case. To clear, 3/11,

SLEKTUN 2/9 short-wave choke, 12-100
metres. OQur price, 1/6. Slektun Standard
H.F. Choke. Usually, 4/-. Bargain, 2/6,

AMCO 75/- Radiogram Cabinet,24/11. (This
item is carriage forward.)

EADY RADIO 303 Three-valve receiver kit,
with original Cabinet and Celestion or
Philips Permanent Magnet Moving Coil Loud-
speaker. Less valves. List price, £5/14/9. Our

price, £2/3/11.
Al goods senmt carriage paid, cash or C.0.D.

i

I90Bishopsgale,E.C.2
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"IRIRMINGHAM RADIOMART offers several un-
repeatable snips, limited - quantitles. Perfect
manufacturers surplus ‘stocks. BARGAIN-  ONK:—

Westinghouse HT8, with screened primary trans-
former having 4v3a., 4vla.,, TCC. 4 X 4 mf. 37 wka.
The Lot, 26/-. BarGaIN Two :—Radiophone straicht
3-gang with trimmers and dust cover, 12/6. BARGAIX
THREE :—Set, three Lotus screened coils for bandpass
chassis type, 5/- set. BARGAIN FQUR :—Lotus Heavy
Duty 250 ma. smoothing chokes. Resistance 150 ohins.
weight 4% 1Ibs., 5/6, postage. BARGAIN KIVE :—¢
Different Lotus wircwound resistances 2 to 10 watt,
200 to 20,000 ohms. Lot, 2/6. BARGAIN 8ix :—Oue
each Hellesen 8 mfd. 435 v. electrolytic. TCC 50 mf.
1 2v. and 6mfd. 50v. 4/3 Lot. BARGAIN SEVEN
Famous Lorenz Pickup and tonearm and 6ft. Lewcos
twin screened pickup flex, 6/- I.ot. Seven out of
Hundreds similar bargains at The Square Dealers,
Birmingham Radlomart, John Bright Street, Bir-
mingham,
.P. Battery Chargers for A.C. Mains. Lowest

prices—largest outputs.
N.I’. Make instruments for all needs from 62/6 to

£17. Trade Lists. 9
N.P. take your old charger in part payment—give

us details and value,

N.P. supply on 7 days’ trial—satisfaction or cash
refunded. State your requirements.
N.P. have a few slightly soiled models from 47/-,
Send for Trade lists and photographs.—Nash
Products Ltd. (PW), Stechford, Birmingham.
ANKRUPT BARGAINS. List free with 3v.
diagram. 8T500 kit 52/6, ST400 45/-, ST300
35/-, 8v. kit 17/6. Any kit supplied at cnt price,
Triotron valves 3/6. PM.MC 12/6. Eliminators DC
12/-, AC 28/6. Screened coils 2/6. Iron cores 3/9,
Part Exchange.—Butlin, 1438, Preston Road, Brighton.
HE new ‘' Microlode” feature fitted to W.B.
Moving Coil Speakers emables you correctly to
match your output valve. Seventeen transformer
ratios for really accurate matching to any power or
pentode valve and four ratios for Class B or Q.P.P.
all available on one speaker by a simple switch
adjustment.—Write for details to Whiteley Electrical

Radio Co., Ltd., Mansfield, Notts.

—— OPENINGS
ENGINEERS!

Never before has engineering offered such magni-
ficent chances. With the rise of the depression,
the industry is literally teeming with first-
class opportunities. Our 250-page Hand-book,
*‘ ENGINEERING OPPORTUN?TIES," shows
where the opportunities lie, and the easiest way
to prepare for them. The Hand-book gives
details of A.M.L.Mech.E., A.M.I.E.E., A.M.}LC.E.,
. G.P.0., ete. Exams,, outllnes Home-Bludy Coarses
_ - in alt branches of Civil, Mech., Elec., Motor,

* Talkle  ° Engineering,
ding, etc., and explains our amlque
Employment Dept. Send for this
valuable Hand-hook {o-day—FREE |
BRITISH INSTITUTE
. OF ENGINEERING TECHNOLOGY,
. 390, Shakespsare House,

29, OXFORD ST., LONDOR, W.1,

ACCUMULATOR CHARGING IS
A PAYING PROPOSITION.

Complete plant, incorporating Westinghouse Rec- {
tifiers, for A.C, Mains Supply, from £4 4 O.

Send for Descriptive Booklet.

MAINS’ POWER RADIO, Ltd.,
Eastern Road, Romford.

OSBORN RADIO
CABI/INET S
CHEAPERE BETTER

CHAS. A .OSBORN

A————_y

FREE ===
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There is no substitute
for B

BLUE SPOT
SPEAKERS ADD
TO CHRISTMAS

JOYS

Quality is the keynote of enduring success.
Whether in men, motor cars, racehorses or
loudspeakers; it is only true-blue quality that
ensures  outstanding  success and lasting:
satisfaction:

That is why Blue Spot stress, quality above all else. And
that in turn is why Blue Spot Speakers come as close to
perfection as human ingenuity and care can achieve. In
design, materials and workmanship the quality of Blue Spot
Products is unmistakable. There is no_room for surprise,
therefore, that Blue Spot: Speakers are singled out .as
mdxvxdual—above and dxstmct from the ordinary run. You
will fecognisé the superiority of Blue Spot Speakers best and
chkest by testing them alongside other makes. Judge
thém on appearance, on construction, on performance; and
you will find ample evidence to justify the Blue Spot ¢claim to
leadership and to underling it:

‘ ? WHY NOT INSTAL EXTRA LOUDSPEAKERS

®  and have music everywhere !

Your present set or your new Blue Spot will
operate extra loudspeakers. Why not instal
Blue Spot Speakers in your dining room,
kxtchen, nursery, etc., and brighten up the
whole house for Xmas ?.. Ask your dealer
for details or send for Catalogue.

MOVING COILS. 32/6 - 87/6

also available without, transformer.

OTHER TYPES 12/6 - 42/-

PICK-UP with - wire wound
volume control and rotating head,
35/-.

22 P.M. (with 29 P.M.,
movement)y 45/~

cuT
COUPON
for CATALOGUE

To rececive illustrated
Catalogue No. P.R.29.5
of all Blue Spot Products,
write your name and address i in
the margin, cut out and post in
open envelope (4d. stamp).

THE: BRITISH BLUE SPOT' CO. LTD.
BLUE SPOT HOUSE, 94/96 ROSOMANST.,ROSEBERY AVENUE,
LONDON, E.C.I. . Telephone : Clerkenwell 3s70.
Telegrams : *“ Bluospot, Isling, London.”
Distributors for Northern England, Scotland and Wales:
X H. C. RAWSON (Shefficld and London), Ltd., 100, London Roud,
Sheffield ; 22, 8t. Mary's Parsonage, Manchester; 177, Westgate
Road, Newcastle-upon-Tyne ; 37,38, 39, Clyde Place, Glasgow,

. Printed by NEW, NES & PEARgON PrINTING CoO., LTD., Exmoor Street, Ladbroke
: 4 ~} Grove, W.10, and published by GEORGE NEWNES, LTD 8-11 Southampton Street, 3

P W G-f S atap No. 62 Strand, W.C'2. Sole Agents for Australia and New Zealand : GORDON & GOTCH, P. W. Gift Stamp
;P.’ < Gitt: tamp 0. Y2|' Ltp. South Africa: CENTRAL NEWS AGENCY, LTD. Practical Wireless can be sent. . . w N

‘ ' to any part of the world,” post free,’ for 17/4 per annum; six months, 8/8. Popular Mechanics o.
PP ) . : Registered at the General Post Office for Trangmission by Canadian Magazine Post. :
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fegistercd al the G.P.0Q, as a Nciwspoper.

—the wonderful new low loss lead in cable definitely eliminates
crackle, background noises, mush and all man-made statlc
improves selectivity and increases sensitivity.

can fix it in less than five minutes.

OF ALL DEALERS in lengths of 15 feet 10/-

Longer sizes at proporliqnatg prices.
BRITISH RADIOPHONE LTD., ALDWYCH HOUSE, LONDON, W.C.2:
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INCREASED VOLTAGES
INCREASED OUTPUTS
INCREASED SMOOTHING
NO INCREASE IN PRICE

JMPORTANT.. Be sure to insist

on *¢ mﬁ’——the ‘Uniis in the

handsome green metal cases—

when you ask your dealer for a

FREE demonstration. No other

has such a reputation {0
maintain,

“ ATLAS,” the Uniis that eut running costs
to less than one shilling a year and the enly
units to win the Olympia Ballo(s for two
years in succession, are now hetter than ever.
Their new designs, increased outputs, in-
creased smoothing—for ‘‘Class B’ and
* Q.P.P.”’—without increase in price make
them far and away the most amazingly
efficient uniis ever made. Convert your
battery set te mains operation to-day and
save 50/~ every year on battery replacements.
Models for every set from 38/6 cash er 10/-
down, fully guaranteed for 12 months. Send
coupon fo-day to :

H. CLARKE & €O. (M/CR.) LTD.,
PATRIGROFT, MANCHESTER.
London : Bush House, W.C.2.

Glasgow : G.E.S. Co., Ltd., 38, Oswald Strest.

»

AL L LA L L L R L L L L T Y e TP LI LTy s

H. CLARKE & CO. (M/CR.) LTD.,,
Atlas Works, PATRICROFT, MANCHESTER.

Please send me FREE copy of Booklet 87, telling me how to run
my Set from the mains,

Addtess

Y CREEZUSSAREL LUIARNBISNARE
el ATONNBHPRANONYOSEESANENRAE

61/5 D

- Model—perfection

There is always a demand for a de-luxe speaker, and it s
that demand which the Magnavox P.M. * Senior” Model at
4.3 3s. 0od: so completely fills. -

Based on the unique Magnavox experience of twenty-two years’
standing, it is—only naturally—the finest P.M. speaker obtainable,
The same exclusive qualities are found in the P.M. ** Standard *°
in a smaller speaker—and this costs
37s. 6d. ; both models, of course, being fitted with universal
transformers for Class “ B,” etc.

You can buy cheaper speakers, but if you are to feel really
confident and happy about vour purchase there can be no
alternative—it MUST be MAGNAVOX.

“SERIJR” MCDEL £3 3 0 “STANDARD " MODEL £1 17 6

¥ B » R

THE BENIAMIN ELE
£ o

CTRIC LTD.. TAR

g
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e Battery they depend on,

when the wireless may ‘be the last hope, is the
same in 9 out of 10 British ships! It is the Exide
—the battery that will bring to you, cleatly and

: - consistently, the pro‘gmmmﬁesf of the Radio world.

H.T. ACCUMULATORS

Prices per 10-volt unit
W 2,500 milliamp. hts. - 5/~

BATTERIES Y sowomilime. b gl

WT 10,000 milliamp. hrs, - 12/-
These prices do wivt apply in #he Irish Free State

For the finest dry battery ask for Drydex.

Obtamable from Exide Service Stations and all reputable dealers. Exide Batteries, Exide Works, Clifton Junction, near Manchestex
Branches: London, Manchester;, Birmingham, Bristol, Glasgow, Dublin and Belfast

R
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R
ENG l AN w At Jast the day of All-World Radio has arrived, and you can
: build with your own hands the first receiver to give you not
only England and Europe, but America and Australia direct.
E u R@ P ﬁ ®  Tke Lissen All-Wave All-World Skyscraper 4 tunes from 12 to
v 2,100 metres. It gives you all the ordinary British and Conti~
Aﬁ E %lc A- nental programmes you can desire, and in addition stations all
. over the world which broadcast news and views and entertain-
i ﬁ- ment on the Short and Ultra Short wavelengths. These Short

ﬁﬁgﬁ STh: Wave stations are receivable on this Lissen All-Wave All-World.
3 Skyscraper at truly amazing ranges—Melbourne, Australia, at
; ablmost 12,000 miles, Johannesburg at ‘6,000 miles, Sydney,
Australia, at 12,000, Pittsburg, Massachusetts, at 4,000 miles—
these and many ‘more of which the ordinary listener cannot
hear even a whisper.
And remember you get these stations through Double Balanced
Pentode Output giving brilliant reproduction on a Moviug Ceil
Speaker—as much power as a Mains Set from ordinary high~
tension batteries.

MOVING cort o A0 The ONLY SETon which yeu: (AN get SHORT

LOUDSPEAKER

Lissen have made this All-Wave All-World radio available to Home Constructors first, bécause it

brings back the thrill of conquest ta hear America and Australia direct on a set you have buiit your«

self ; it makes you an enthusiast to realise what a wonderful thing you have created !

B And when you see the Great Free Chart of the All-Wave All-World “ Skyscraper ” 4, which tells you

ig 5 é,@ how to build it and how to work it and why it gives such marvellous results, you will agree at once
’} that it will be wise of you to build for yourself rather than buy a factory-assembled receiver which

RSE&F' cannot give you these new and intriguing short-wave statiens. :

plifies every=
thing ;there are
pictures of
every part, with every wire
numiered, every hole let«
tered, every terminal idenw
tified. YOU .CAN'T.GO
WRONG ! But get  the
Chart and see for yourself

To
LISSEN, LTD,
Publicity Dept.,
ISLEWORTH.
Please send me FREE
copy of All-Wave All.
orld “ Skyscraper ”
Chart.
Name . .....ooviin

Addyess ............ —then build the Lissen All-
Wave All-World *“ Sky-

Ceen b reer 2 °4, the SET THAT
P.R1334 § SEAE THE CWORLDI
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SEE “PRACTICAL TELEVISION” IN THIS ISSUE!

¢ Practical Television ** Free This Week ! .
THE remarkable “strides made #ecently

in the development of television have
lifted it from the realm in which it was but
a qualified stuccess to a stage where satis-
factory ‘transmissions are possible  and
probable. With the ‘object of keeping our
readers acquainted with the movements and
the developrhents of this new industry we
are presentifig free in the centre: of -this
week’s issue a four-page supplement, entitled
“ PRACTICAL TELEVISION.” This will
be givenfree once amonth and it will
appear with its. own issue and
volume number, so that those readers
particularly interested 'in television
may lift out this separate little journal
and have it bound up separately. As
television develops, PRACTICAL
TELEVISION will develop in size
with it, but the position af present
is such that four pages a month are
adequate to cover practical develop-
ments and to keep the reader’s
knowledge up to date.

Vol. III. No. 64 || F.

PRACTICAL WIRELESS answers every reader’s
question Free of Charge. _
PRACTICAL . WIRELESS . guarantees its ré-
ceivers (when built. from our recommended com-
ponents) to perform in the manner claimed, under
a Free Advice Guarantee.

Every worth-while development is first brought
to the notice of the home constructor through the

EDITOR : A
J. CAMM | Dec: 9th, 1933,
Technical Staff :
W. J. Defanay, )
H. J. Barton Chapple, Wh.Sch., B.S¢. (Hons.), A.M.LE.E.,
Frank Preston, F:R.A., W. B. Riciiardson.

(222.6m.) ; Newcastle, 1,429ke/s (209.9 m.);
and Plymouth and Bournemouth on a
common wavelength of 203.5 metres
(1,474 ke/s). - Aberdeen may, however, be
provided with another channel. It ~is
noticeable that with the exception of
Bournemouth the alterations in the wave-
lengths of the British stations are small, and,
in consequence, -cannot cause much in-
convenience to listeners ; they do not in
any way complicate the tuning of modern
wireless receivers.
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length was allotted to Romania by the
Lucerne “Wave Plan, much to the dis-
appeintment of -thé- Dutch” Broadcasting

Authorities, who havée used it for several
years. »

Christmas Relay from-Bethlehem
‘A RRANGEMENTS are being made by
~the B.B.C. to give listeners on
Christmas Day a relay of a sacred service
held at the Church of ‘the Nativity, Bethle-
shemy, -Tii - previous years the idea was
mooted- by - the -United - States and
. steps had . already been- taken' in
1932 to carry out the project, but,
" unfortunately, fell through. . If per-
mission can be obtained from ‘the
. Patriarch of the Greek '‘Orthodox
Lhurch to; éffect this nnique trans-
‘mission, the “National }Broadcasting
Company of America- will- take it
from England and distribute it
throughout its vast network.
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columns of PRACTICAL WIRELESS. %{X = Berlin and Hambl;rg
. . components which readers can purchase are dealt THE construction of these two
Manila on 50 Kilowatts i high-power stations is rapidly

) THERE would now appear to be a

chance of hearing broadcasts
from the Philippine . Islands, as
KZRM, Manila, has now developed
into a 50 kilowatter. Its wavelength
is- 485 metres (618.5 .ke/s). Pro-
grammes are transmitted daily from
06.30 local time, the main evening
entertainment lasting from 17.00.till
midnight-or 1 a.m. Translated into
G.M.T., this spells a careful search
between 22.30—00.00, or, again,
between 09.00 and 16.00, as local
time in the Philippines is eight hours
ahead of ours.
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B.B.C. Stations and Lucerne Plan

January 15,ithe B.B.C. transmitters -

N
Q ‘will change over to their allotted
frequencies as under: Daventry National,
200" kefs (1,500 m.); North Regional,
668 lLo/s (449.1 m.); Midland Regional,
767 ke/s (391.1 m.) Scottish Regional
804 ke/s (373.1 m.) London Regional,
877 ke/s (3421 m.
977 kef/s (307.1 m.);
1,018 ke/s (296.2 m.);
1,050 ke/s"(285:7 m.);
{2674 m.) ; v
1,149 ke/s (261.1 m.) ; Aberdeen, 1,348 kefs

)
‘North National,

Scottish National,
Belfast, 1,122 ke/s

!

3,

;- West Regional, |

London and West National,

TPRACTICAL WIRELESS could not do justice
to the vast number of “ firsts >’ to its credit in the
small space here available,
be required. There is hence complete justification
for our slogan: *Real, Reliable, and Unrivalled :
Reader Service.”

PRACTICAL WIRELESS is
HOME CONSTRUCTORS’ WEEKLY. 1t is the
Journal with Original Ideas. ]
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Famous Casine Burnt Down
HE Palais de lo Mediterranee, opened
at Nice some two years ago, has
been partly destroyed by fire. Tt is from
this Casino that a number of concerts and
other broadcasts were relayed to the Nice-
Cannes-Juan-les-Pins  transmitter. It is
reported that, pending its reconstruction,
the studio will endeavour to link up with
Cannes ‘or Monte Carlo. i

More Interference for Kootwijk
CCORDING: to a report from Romania,
the 20-kilowatt -transmitter now
under construction at, Brasov will shortly
carry out its initial“tests on 1,875 metres
(160 ke/s), the channel now wused by
the Dutch Kootwijk station. This wave-

Several columns would

LEADING

nearing completion, but although the
Berlin 100-kilowatt transmitter will
not be ready as early as anticipated,
‘it 18 now fully expected that its
tests  will._ be. made during the
Christmas holidays. In these circum-
stances both Berlin and Hamburg
will launch their new stations on
the ether in January next. No
altetations in  the wave -lengths
of Berlin, Mihlacker, and Stutt-
gart, contrary to previous state-
ments to that effect, will take place before
January 15, 1934, )

{

t
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Eiffel Tower to Remain

AS apparenfly only that part of the
Lucerne Plan  dealing with the

medium-wave band will be brought into

operation on January 15th, Eiffel Tower

will retain its channel for the time being,

| Broadcasts will therefore continue from

this station until further notice. Asg regards
the long-wave band, in view of the fact
that no agreement could be reached at the
' recent Amsterdam Conference, there is
every possibility that until some practical
solution may be found, stations working on
wavelengths between 100 and 2,000 metres
will retain their present positions.
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A New German staﬁon ’ TR AN (YR} {1 S} R | M- { | () D (| G- {) - N (| A )

N the beautiful. forest of -Tagel, in

Germany, a new broadcasting station
has been built which indorporates the latest
Improvements in design. Instead of the .
usual masts of steel, huge wooden towers
are being erected. Withx the aerial running

100 metres.
160 metres in height. .

‘Fate of Belgian Private Transmitters
rl"HE number of small privately owned
broadcasting stations erected in Bel-
gium during the past three years is such
that the Government finds itself compelled

to suspend licences in order to prevent gt
-miutual interference, - They are scattered |

over the country, and include such towns

o

vertically through the centre. The illus-
tration on this page shows one of these E
towers which has progressed to a height of |
When completed, it will be |

i‘ INTERESTING and TOPICAL i
i PARAGRAPHS {
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as Antwerp, Binche, Charleroi, Liége; and . & *
have,. also -even invaded the capital. ;i é@ t i

‘In Liége alone five are operating daily. -
As their power is very small, it has been
suggested - that they should be grouped; ;

and that a limited number be required to 4+
work on.one of two common wavelengths, |

Municipal ‘Eliminaiion of Interference '~
BADEN-BADEN in Germany is anxious
to become a medel radio cify.’ In

order to secure perfect reception of wireless
programmes, the inhabitants have induced %«

the, council to install free of charge over }
9,000 -interference suppressors on electric *
motors which have been judged guilty of ;
marring the radio entertainments.

Radio. Version of The Three Muskéteers

ALEXANDRE DUMAS’ famous master-

piece has been specially adapted for
broadcast, and will be heard in two
parts, the first from the National stations
on December 20th and the second in the
Regional programme billed for December
21st.

Telephony on Cross-Channel Sieamers
NTERESTING experiments have heen
carried out in two-way wireless tele-
phony transmissions between the Dover-
Ostend mail stearuers, and the Belgian
and English coasts. The s.s. Princesse
Astrid, one of the new boats, has already
been equipped for the service, and pas-
sengers travelling on this sea route will
shortly be able to communicate by telephone
with any subscriber in any city or town
in Belgium., The Ostend radio station picks
up these messages, and passes them through
the ordinary telephone network, -

on

+

Europe’s Model Stations
OST European transmitters in the
course of their broadcasts are found
to deviate in varying degreés from their
allotted frequencies. Some, in this respect,
are good, others bad, and yet others very
bad. If the reports of the U.L.R. through
the Brussels checking statign are studied,
the average deviation in “cydles for one
working month may be noted. Should
prizes be awarded, however, it would appear
that the  two most conscientious: trans-
mitters are Scottish National (Falkirk) and
Vienna, on respectively 1,040° and 580
kilocycles. Plus or minus deviation in
cycles from their standard frequency has
been shown as 0 in recent charts. If only
all Huropean stations could attain thig
excellent result ! o

¢

“cinnati (Ohio).

foms

The tower which -contains the aerial for the
new German station in the forest of Tagel.

New 10 kKW U.S.A. Short Waver
THE Crosley Radio’ Corporation has

resumed broadcasts with its new
10 kilowatt transmitter WSXAL at Cin-
The statioh sends out a
daily programme between G.M.T. 11.00-
15.30, 18.30-20.30, and from 23.00-06.30 on
49.5 metres (6,060 kilocycles). The radio
entertainments are relayed from the WLW,
Cincinnati, studios of the N.B.C. network,
working on 428.3 metres (700 kilocycles

SDIVE THIS

Problem No. 64.

Smith found that he had most of the parts

» required for the A.C, Quadpak, and he decided
to try this out. He made up a rough chassis
from plywood and carried out the construction
as described, in the Christmas number of
PRACTICAL WIRELESS,.but when finished, all
that he could get was mnost pronounced hum,
‘Why was this ? Three books will be awarded
for the first three correct solutions opened.
Address your envelopes to The Editor,
PRACTICAL WIRELESS, Geo. Newnes, Ltd.,
8-11, Southampton Street, Strand, London,
W.C.2. Envelopes should be marked Problem
No. 64, and should be posted to reach here not

?

)
]
1 ]

PRI PR

later than December 11th,

SOLUTIGN TO PROBLEM No. 63,
~ Jackson had made the coils so efficiently that on the
long waves the detector valve broke into parasitic
oscillation. A simple resistance included in the re-
action circuit cured the trouble. The following three
readers gave correct solutions to Problem No. 62, and
books have, therefore, been forwarded to them :
B. Gray, Trinity Cottage, Costessey, Norwich. C.R.
Willis, 53, Salisbury’ Road, ' Everton, Liverpool, 5.

L. I, Butler, The Vicarage, Annerley Woodhouse, Notts,

w

r

LESS ( Continued )

‘Budapest’s Ether Giant .

HE  super-power transmitter wunder.
construction near the ' Hungarian
capital is nearing completion, and the famous -
aerial tower, vying in. height with the
Eiffel Tower, is nearly finished. It is re-
ported that Budapest will carry out its
.initial tests this month.. The station at
present in use will adopt another . wave-
length, and will be utilized for the trans-
mission of an alternative programme,

Piano Tuition by Loud-speaker
the United States, pianoforte lessons
are broadeast through the microphone.'
Listeners are requested to place a printed

o

. Rennes
! the air on 271.4 metres.
. that the signals are now heard at better

! strength in view of increased power in the -

chart on the keyboard "and- to carefully
follow instructions given out by the
music teacher. Each corresponding printed
note bears a number which, according to
the melody, is called out in rotation, with
the result, no doubt, that the murdered
composition resounds throughout the streets
of innumerable cities.

Radio Rennes P.T.T.

FOLLOWING a temporary close-down

for reconstruction of the plant, the
PT.T. transmitter is again on
It will be found

broadcast. Rennes is only roughly 250
miles from London, and consequently

provides a favourable alternative channel
. for the Paris Ecédle Supérieure concerts.

Ship-shore Telephony in Mediterranean
A SERVICE of wireless telephony is
being established between the s.s.
Djenné and Casablanca (Morocco) and
Marseilles (France). The wavelengths
adopted for the purpose are 92 metres for
the steamer, and 68 and 74 metres respec-
tively for the land stations at- Rabat and
Tangiers. Further developments will
shortly 'permit similar service on the
Casablanca-Bordeaux route. :

An Ethereal Harp
RAGUE, similar to its neighbours,
has™ finally chosen a characteristic
signal to identify itself to its listeners.
It has taken the harp motive from the
Czech composer Smetana’s poem Wyschek-
7ad, and, having recorded it, broadcasts
a few bars during all intervals of more than
one minute duration. A melodious signal,
which will be quickly recognised after you

have once heard it.

Radio and Bootleggers
HE smuggling of alcoholic liquor during
the past few months in the Baltio
countries, and in particular Finland, has
been assisted, according to a Swedish news-_
paper, by a pirate wireless station which the
Finnish Customs officials ate endeavouring
to locate. Swedish amateur experimenters
report having picked up morse messages
destined to the smuggling ships, the search
for which is proving an exciting pastime.

A Crop of Small Spanish Broadeasters
PENDING the reorganisation of the

Spanish broadcasting system, per-
mits have been granted for the installation
of a number of small privately-owned
stations. Following the opening of a trans-
mitter at Bilbao and .at Huesca, Radio
Murcia (EAJ17), Gandia (EAJ23), and
Onteniente (EAJ30) have been Jlaunched
on the ether. These stations are stated to
be working on 203 metres and their power
does not exceed 200 ivatts.
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ESPITE the extremely low prices at
which efficient tuning edils' can now
be bought, there is an insistent

demand from readers of PracricAL. WIRE-
LEss for some really practical information
regarding the design and construction of
tuners which can be made at home. As a
matter of fact, a good deal of information
in respect to coil construction has been
given in these pages before, but all the coils
described have, of necessity, been of the
unscreened type. The reason for that is
very simple, and is that the constructor

has been unable to buy screening cans in |

ready-made form. To make these cheaply
at home is well-nigh impossible unless the
amateur has a fairly well:equipped work-
room, but the difficulty has now entirely
been overcome by the introduction (by
Messrs. Peto-Scott, Ltd.) of well-made
screening cans, which are supplied-in. con-
junction with a paxolin former and the
necessary dividing washers. By making use
of these sets of coil materials, units of
extreme efficiency and compactness

can be made by using no other tool

component looks. like
can be gained from the
photograph at Fig. 1,
whilst all the neces-
sary materials are

shown grouped

together in Fig. 5.
The overall size of the
complete tuner, includ-
ing the baseplate and
terminals, is only 3in.
by 2in. by 3}in. high,
so it can easily -be
accommodated in any
kind of receiver.

The Materials Required

The set of parts -

supplied - by, Messrs.

Peto-Scott includes a
screening -

cylindrical ~ ser
can, a .‘“lid **. for the
can, a lin. diameter
paxolin tube, a number

o f- pakolin - dividing

‘washers, and "a U™ -shaped _metal bracket.
for mounting purposes. Thé only additional
‘materials required aré six 6" B.A. terminals,

Types of Highly Efficient Screened Tuning Coils will be Described.
By FRANK PRESTON

Fig. 1,

= - 4

DOrits" 2Holes
LY

than a small drill. Additionally, a
screened “air-core coil of excellent
design and high efficiency can be
produced for a little over half a
CrOWN.

It is hoped in the course of a few
articles to deal” with the construc-
tion of tuning units of all the types
which are required for a modern

wireless set, but this particular
article will refer only to one type
which can be used satisfactorily in
" any normal receiver of the Det.-L.F,
or S.G.-Det. types. ;

A good idea of what the finished
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Fig. 3.—Dimensioned sketch of the paxolin
former, showing how the washers are spaced by
means of insulating tape,

necessary dimensions for
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Fig. 4—The above drawings give the

This photograph shows the finished coil and screen.
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making and drilling the ebonite
base-plate

e

an ounce of 34 gauge single-cotton-covered
wire, a piece of 3-16in. ebonite measuring
3in. by 2in., an odd piece of insulating tape,

and a short length of systoflex
sleeving. Most of the latter will be
found in the constructor’s junk box,
biit if not they can be bought for
less than eighteenpence.

Fig. 2 shows the theoretical and
practical arrangement of the wind-
ings for the coil I am going to
describe first of all, and it will be
seen that this is a rather unusual
one. I can assure you, however,
that it is one which I have proved
to be extremely good, most especially
in receivers of the Det.-L.F. type,
where the maximum degree of selec-
tivity is required from o single tuned
circuit, The medium-wave winding

(Continned on next page)

JO Jzrns

Lo Zicrns

Fig. Z,——Thts sketch slvzow‘slhe;t/_xeoretical and practical arrangement of the windings for the
tuner described.  Conndetions for the 3-point wavechange switch are indicated by broken lines.
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Eig. 5—The few and simple parls required
for making the complete screened <coil are
illustrated dbove.

(Continned from previous page)
i “split” into two sections, and the
Jong-wave one is .connected between them.
A centre tapping is_provided on the long-
svave winding and the aerial is normally
joined to this, but when the knob of
the three-point wave-change switch is
pulled out the long-wave section is short-
circnited and the aerial is connected to
the junction between the two sections of
the medium-wave winding, By dividing
the latter winding into two parts, one of
which has half as many turns as the
other, sufficient selectivity is obtained
without reducing the sepsitivity to any
marked extent.
that best results are obtainable on long
waves by taking the aerial tapping from the
exact-centre of the winding. )

A reaction winding is also provided, and {

the -size and position of this have been so
determined that it provides an almost
uniform effect, over the whole of both wave-
bands. This result has been secured by

winding ten turns side by side near to the |

medium-wave windings, and placing the
remaining ninety on a bobbin next to the
long-wave windings.

Preparing the' Former

Before commenging t0 wind on the wire,

the paxolin former must be prepared by
fitting the mounting bracket and paxolin-
spacing washers. The bracket is fitted into

one end of the tube by making two 7/32in. |

holes and passing the small bolts provided
through them. Next slip one washer over
the tube and push it down until it is against
the heads of the bracket-fixing bolts. Now
cut a strip of insulating tape {in. wide and
wind - this round the tube close to the
washer for about a-couple of turns. The
second washer can then be fitted on the tube
and pushed tightly against the insulating
tape. Put on a second strip of tape and
then another washer, repeating the opera-
tion once again and {inishing off by winding
a fourth strip of tape outside the last
washer to keep it in place. The spacers
should then be quite securely held in
position, but if any doubt -is felt on this
score, o coat of shellac varnish or thin glue
‘may be applied as a check,

'Winding on the Wire
The winding is easy enough to carry out,
and before starting, a pair of small holes

should be made about 3-16in. from the end |

of the tube with the point of a-compass or
a thin pricker.
through one hole and back again through

Experiment has proved |

Pass the end of the wire |

Metal Tog
Canr Zé._fermmal No2

Connecting

the other, leaving a length of about 5in.
projecting for making a later connection to
a terminal. Carefully wind on thirty turns
of the wire, keeping a steady tension on the
wire the whole time and arranging the turns
neatly side .by side. After that, make two
more small holes in the tube in line with
the end of the winding and anchor the wire
in these, again leaving a length of 5in. pro-
jecting. -So that this connection can easily
be identified at a later stage a piece of
stamp edging should be stuck on to it and
marked with the terminal number (3). The
second partion of the medium-wave winding
can now be put on, and the end of the wire
should be anchored in the two holes already
made. Wind on sixty turns and make
quite sure that they go in the same direction
as the previous ones. Make a third pair of
holes and anchor the wire, labelling the end
with a figure 2.

The reaction winding comes next, and

| the end of the wire is secured by passing it

through the pair of holes just made. Leave
2 gap of {in. and then wind on ten turns,
again in the same direction, pass on to the
first slot and complete the remaining ninety
turns. Cut off the wire and secure the end
with a dab of sealing-wax or by looping it
under the previous turn where it passes
from the tube to the slot. Label this end of
the wire with a figure 6.

Lastly we come to the long-wave winding,
which consists of a total of 300 turns, half
of which are placed in the two lower slots.
The beginning of the winding need not be
anchored, since it will be held in place by
the following turns. Again, make quite sure
that the twurns are wound in the same

(Continued on page 668)

Fig. 6.~—~(Left) 1This sketch shows how the
screening can is earfhed by being connected to
terminal 2 by means of a soldering tag.
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1 Fig. 7.—Theoretical and: pictorial circuits for a simple.and. very
efficient two~valver, using the screened coil described.
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HERE are four important units of
meagurement with which every

wireless enthusiast is familiar. He
knows to what they refer, and they are
always cropping up in everyday conversa-

tion between radio enthusiasts. They are .

volts, ohms, amperes, and watts. For the
present, however, we are interested in the
last unit—watts, with particular reference
to output valves. How often have yeu
‘heard a friend say his power output was
two, five, or even . twenty-five watts ?
Now be very oare,?u-l\.,_ There is a distinct
‘difference between anode dissipation in
watts and power output in watts, so
you must be sure that you are both talking
about the same thing. We will discuss
anode dissipation in connection with power
output later, for sometimes, when dealing
with the latter, anode dissipation has to
be taken into corfsideration.

Now, what is this power output, and how
is it calculated ?
common, everyday calculations - such as

amperes X volts equals watts, or is it

something a little more complicated ?
Yes,” it is!
planation carefully you will have at your
finger-tips a method of approximately
calculating the power output of a wvalve,
and.. therefore, be enabled to select the
most suitable valve for your particular
purpose. For instance, if you wish to
operate a mains receiver at reasonable
volume in a medium-sized room, about
2 to 2} watts output is quite ample.
.This, of courke, is the writer’s own opinion,
"others may not agree. If you want some-
thing still nearer realism, and haye no
neighbours who would object, employ a
5-watt output valve. -After all, many
constructors like that extra- reserve of
power even if not constantly employed.
If you are interested in public address
work, then you can go higher still and use
an output valve giving 10 or 25 watts, or
even greater power output. - However, our
chief interest at the moment lies in ascer-
taining how this power output is calculated.

Necessary Factors
 In order to make the necessary calcula-
tions, all that is necessary is the anode
volts-anode current curves of the output
valve, together with the load impedance
in ohms, These curves are obtainable
for the majority of output valves, and are
supplied by the valve manufacturers in
their catalogues.

The writer happened to have a spare
2-volt power valve, so decided to take the
necessary curves himself, and calculate

Is it-just one-of those

But if you follow this ex- ¢
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By “LAMBDA”

the power output in order that readers
might have an opportunity - of following
through the whole process from a concrete
example. Take a glance at the cireuit
shown in Fig. 1. This will show you the
circuit, of the hook-up required in order
to obtain the necessary data.’ .

You will notice "that. this is 'quite a
simple arrangement, and for eage in operat-
ing it was asspmbled on a small baseboard.
All that was necessary was a valve:holder,
and- a few terminals, and every wireless

. Uy »
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Fis. }.—Circuit employed to obtain anode volts-
anode current curves of an output valve.

man usually has these at hand. The
necessary connections can then be made to
the Dbatteries and meters. The volt-
meter should be capable of readidg up to
250 volts, and for accurate results should
be of the high-resistance type. = Actually,
the voltmeter employed had a resistance
of I;000 ohins per volt, while the milliam-
meter was a first-grade instrument. If
the milliammeter only reads up to 40

GRID VOLTAGE ZERO.
Anode voltage. Anode cutrent milliamps.
C 7S z

) ‘

20 : i
40 2.3 :
60 5.6
80 9.6
: 100 14.0
125 21.0
150 26.0

GRID VOLTAGE 3 VOLTS NEGATIVE.
* Anode v:)oltage. Anode’ cutrent_milliamps.
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 wire across the’ battery terminals.
| arrange to adjust your anode voltage in

‘| connected in parallel with it).

y

{n This Article the Author Discusses «Qutput»Valv;s, and the Methods Employed
to Ascerfain the Power Output of the Last Valve in a Receiver

milliamps it will be necessary to extend-
the range, and this can.be carried out quite
easily by following the instructions ‘given
in earlier articles on increasing the range
of meters.

Taking a Reading

Having fixed your valve in the holder
and connécted up your batteries and meters,
arrange the first set of readings with zero
grid-bias: ~This can be done by connect-
ing the grid-and filament together, or,
preferably, by disconnecting. the grid-
bias battery, and connecting a piece of
Now

steps of ‘20 volts or thereabouts, and make

1a note each time of the anode current

readings obtained. Next -connect your
‘grid-bias " battery in circuit, and arrange

9 for 3 volts negative bias to be applied to
 the grid of the valve (this can be checked

by medns of the low . reading voltmeter
Repeat the
process outlined ‘above and again jot

R down the readings ; this will give you

data somewhat similar to that in the
table of meter readings. Of course,
different types of. valves will give
different readings. Continue increasing
the grid-bias potential until you have
applied approximately twice that re-
commended by the valve manufac-
turers.

The writer completed the series of
readings up to 14 volts negative grid-
bias, but only two sets of the readings are
shown in the table mentioned.

Our next stepis to plot these readings on
squared paper, and the graph reproduced
in Fig. 2 shows the resultant anode current
and ‘voltage curves, which is what we
require.

The Load Line I

“We now have the anode volts-anode

current curves, and our third requirement

is the load line. It is well known that in

order to obtain any amplification a valve

must be operated with a load in its anode

circuit. In the case of an output valve,

the most-suitable load is.recommended by

the manufacturers, and in this particular

instance was -7,000 ohms. Knowing the
optimum load, it is fairly easy ‘to arrange -
our load- line. First of all assume the

7,000 -ohms resistance be placed in series

with the anode of the valve. Then, if the

grid voltage recommended by the manu-

facturers be 7 volts at a maximum anode

voltage of 150, and the anode current be.
6 milliamps, there will be a voltage drop

across the load of 42 volts ; add this voltage

tp the maximum anode voltage, making

the total 192 volts. This will compensate

(Continued overleaf)
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should we divide by this particular
number ?°* Let us see !

B

the values of anode current and

voltage with which we have been

dealing are maximum values, and
what we require is the R.M.S.

values. To obtain these we divide
both current and voltage by
42, Now 2v?2 multiplied by

itself will give ug 8, which is, of

course, so much simpler to employ
and gives precisely the same results.

pd
N
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Anode Dissipation
In order to appreciate the m-

3

S~

/

portance of anode dissipation and
how it differs from power output,

ANODE CURRENT IN MILLIAMPERES,

/

although both are egpressed in
watts, we will examine the curves

.
%

£

B 0 \/.9-0/ V. 9‘3/ 9'/ \9/ VOr-|

of a large output valve with an
. undistorted output of about 4 or

1%

AN

-4,

7=
iy,

5 watts. This is shown in Fig. 3.

i
4 Y ill notice th d dotted
) : ou will notice the curved dotte
/ 4 //:' /x’ / line which at o¢ne point toucheg
ek the load line, but never crosses it.
® 40 O so 100 20 KO 0 80 20 20 0 If the slope of the load line were

ANODE VOUTS

Fig. 2—Anode volts-anode current curves of 2-volt

power valve,
(Continned from. previous page) .

for the drop in voltage across the load
resigstance. Now, any change in anode
voltage will be accompanied by a corre-
sponding ehange in anode current; this
would not be the case if there was no load
in the anode circuit of the valve.

Next calculate the various voltages for
variations in anode current. At 2 milli-
amperes 14 volts will be dropped, which,
subtracted from 192 volts, will leave 178
volts. Mark this point on the graph.
At 6 milliamperes 42 volts will be dropped,
leaving 150 volts, and at 12 milliamperes
84 volts, leaving 108 volts. These points
should be marked on the graph as indicated
by the letters x, y, z. Draw a line passing
through these points, and this will represent
our load line, when the optimum load is
7,000 ohms. N .

The next thing is to assume a signal of
14 volts peak value being applied to the
grid of the valve when it is biased, say,
7 volts negative, The grid will then swing
backwards and forwards from zero to 14
volts negative, between the points A—B,

which are marked on the load line where it
cuts the grid-bias curves at zero

such that it cut the dotted line,
greater power output might be ¢b-
tained, but the life of the valve
would be endangered, as the anode
dissipation limit fixed by the valve manu-
facturers would be exceeded. Therefore a

compromise has often to be made in order

to keep below the anode dissipation line.
This, then, is the relationship between
power output and anode dissipation, both
calculated in watts, mentioned earlier in
this article.

The anode dissipation in watts is the
product of anode voltage and anode current
at any particular operating point on the
anode volts-anode current curve, and in
the example given in Fig. 3 the maximumn
is 25 watts, which must not be exceeded.
If we calculate this at the maximum anode
voltage and anode current recommended
by the manufacturers our result will be as
follows ;—

Anode cwrent 63 milliamps, anode

voltage 400 volts— 92 %400 o

1,000 1
At the point O, therefore, the maximum
anode dissipation in watts is reached. In
determining the position of the load line
in Fig. 3 the maximum anode dissipation
had to be considered.

It has to be borne in mind that |
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Distortion :

If load lines were drawn through the
working point O (Fig. 3) at different slopes,
assuming for a moment no limit due to
maximum anode dissipation, OX and OZ
would become more nearly eqnal as the
load line becomé nearly vertical, but the
power output would fzpﬁ,oﬁc rather rapidly.
If, however, the load line were made more
nearly horizontal there would be an increase
of power output, resulting in increased
distortion. Theoretically, distortionless
output is only obtainable when OX equals
0Z, but in actual practice a certain amount
of distortion can be tolerated, as it is not

QHT+

Fig. 4. —
The theo-
retical
circuil P
of the ar- va'Y ,IHI—
rangement 1 | S ¥
shown in i

Fig. 1, .

aurally appreciable.. In deciding the best
position for the load line, not only Has the
maximum undistorted output to beobtained,
but the load line must not cut the anode
dissipation curve. In _caloulating the
amount of distortion which is permissible
it is laid down that the distance between
OX and OZ should not exceed the ratio of
11 to 9. If the ratio should exceed this
amount the quality of reproduction will
suffer. The valve manufacturer, therefore,
fixed the load line so that the above con-
ditions are complied with.

Now take a family of curves of an output
valve, and calculate the undistorted output
for yourself. It is extremely interesting,
and you will gain a lot of useful information
on the operation of your output valve.

\ 1
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Books Re‘ceived
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B.B.C. YEAR BOOK FOR 1934. 430 pages, 2s.
Published by The British Broadcasting Corporation,
Broadcasting House, London.

THIS is a remarkably interesting volume, crammed

with facts, figures, and biographies, details
and data about everything and everybody connected
with British Broadcasting, Special sections deal with

Programmes, The Regions, Empire and Foreign

Sections, Technical Matters, ete. The new wavelength

plan is explained in detail, and the keen listener

should purchase a copy at the earliest moment, There
is something of real interest on every page, and the

L ) - 120 y ¥ illustrations considerably add to the value of the work.
and 14 _VOltS 1espe_ct1vely. At I H tln It is on sale at all newsagents,
these points ascertain the anode Y GHRISTOPHER STONE SPEAKING, 65., 250 pa
o S N v 2 es.
current and voltage, which in this N A Published by Ivor Nicholson and Watson, Ltd,
case will be: At zero grid volts 1 : NG I_‘HAV]%never worshipped-at the shrine of gramophone
13.6 milliamps 98 volts, and at & / tha{%i";mi‘r‘é‘%‘l“‘ycfég‘anﬁ"n’f’xf lilslcl‘ms a%wa.ys Seelined
ILES, ek ool s a announcing of gramophone
14 volts grid-bias 0.4 milliamps %) : 5 B records is hardly a task in which gone aci)uldpleave
188 volts. Subtract the Smallf;r 5&0 ! ey footprints in the sands of broadcasting history. To
figures from the larger and this $& ) N pxed thetipt»erest,. orlack of it, is in the record itself,
will give us 13 mulliamps and 570 : 3 o' 3§nc§1% 11:1}1251 eldgslou;rg%!;” gﬁf ixié?n?i%?‘%&ﬁ
90 volts. = l 8 / ] ‘~.{ bably wrong In this volume somewhat e; ious!
. o . £ H g ] me, i gregiously
is to multipl : H WO and at the same time, seli-deprecatingly written by
Oar next\step 5 s ply }-60 ) H 2y Christopher Stone himself, he manages to fill -250
these tOget'her an_d dl.Vlde by 8, z ! l “va, pages in an interesting style, by suitably enlarging
and the resu]t will give us the g;so : \j < ] upon small incidents. And I must admit that the
power output in milliwatts, &) " / / N/ book is interesting, and will appeal enormously to
s 3 - .. Mr. Stone’s large following. He explains the tcch-
13.2 X 9f0=148 5 milliwatts 8 B j N V™= | nique of record announcing in great detail,
8 2 3o —Ep0 e ol £ el [N\ fro<d | DIGTIONARY OF WIRELESS TERMS, by Raiph
Therefore the undistorted out- / ! / Zﬁ\ ﬁg::%?' Lz;.s’. SERNIBORpaess SEURl hed by NEaT,
put of this particular valve is % / : 7 ' A HANDY volume of definitions of the technical
roughly 150 milliwatts, not very - : » / // 4 terms used in wireless. F.J.C.
great, but quite suitable for use 4 / T ;
as an output valve in a portable ] p. / A THE WIRELESS
receiver. 100 200 200 00 CONSTRUCTOR’S ENCYCLOPZEDIA
" . s 50Q €600
Yes, all very simple,” you By F. J. CAMM.
exclaim; ““but where do you £-NODE VOUTS.

get the figure 8 from, and why

Fig. 3.—Showing load line and anode dissipation curve.

5/4 or 5/4 by post from Geo. Newnes, Ltd.,
8-11, "Southampton Street, §tr:=mdv W.C.2.
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Fig. 1.—A4 resistance connccted across the
aerial circuit to obviate overloading of the
detector, thus preventing distortion,

Selectivity and Tone

HE opposite effect of resonation,

namely, a falling-off in the response

to some frequencies, may be due
to a variety of causes. When it is the
high notes which are lacking, the most
obvious cause is that the tuning is too
selective. It is well known that to
sharpen the tuning beyond a certain degree
means a loss of the higher notes. The popu-
larn band-pass tuning -arrangement was
introduced for the express purpose of over-
coming this defect,

The transmission from a broadcasting
gtation, although stated as being radiated
at one definite frequency, say 1,000 kilo-
cycles (300 metres ), actually occupies a band
of frequency extending over about nine
or ten kilocycles, so that to get proper
reception the receiver must not tune too
sharply or some of the side bands will not
be received. On the other hand, if the tun-
ing is too flat, there will be interference
from other stations. A band-pass tuner
gives a more or less even response over a
band of frequencies of about nine kilo-
¢ycles, while on either side the response
drops off sharply. In this way the demands
of both quality and selectivity are satisfied.

Compensating for Loss of High Notes

If your set is not provided with band-
pass tuning, and the tuning is very selective,
then some means-should be provided to
compensate for the cutting off of the higher
notes which will naturally result. One
method is to use an L.F. transformer
which has a rising characteristic, that is to
say, one which provides greater ampli-
fication of the high notes than the medium
and low ones.

An even better arrangement is to use a

tone control transformer, ~such as the
* Multitone.” Most careful designers will
specify something of this sort in a set with
ordinary tuning, but if your receiver is not
so provided or if it is lacking in high-note
response for some other reason, then a
simple tone control, consisting of a fixed
condenser with a variable resistance across
it, should be connected in series with one of
the speaker leads, as has been shown before.
The effect of this will be to reduce the res-
ponse to the low notes and so level matters
somewhat.  Naturally it is not an ideal
arrangement, since for one thing it robs the
set of a certain amount of power by cutting
down the fully amiplified frequencies to the
level of the weak ones.

A point worth mentionirg in connection
with high-note cut-off is that reaction can

DISTORTION FROM A NEW

VIEWPOINT
In This Concluding Article the Author Deals
with Lack of “Attack,” Decoupling, Micro-
phonic Tendencies, and Leaking Condensers.
The First Article Appeared on Page 537 of
- Qur Issue Dated November 25th.

By W, B. RICHARDSON

introduce noticeable distortion. As the
reaction control is advanced, so the tuning
becomes more selective. :
never be used to any great extent with
band-pass tuning, as it immediately alters
the shape of the response curve from a flat
topped one to a pointed one, and so defeats
the whole object of the system. :

If a receiver suffering from -poor upper {
frequency response is fitted with a triode as
the output valve, then its substitution with
a pentode will, in a large measure, restore
the brilliance of the original transmission,
Matching of the impedances of the speaker
and the new valve is usually. necessa.xga If
a multi-ratio speaker is used, then the ad-
justment can easily be carried out. Failing
this an output choke with suitable tappings.
for a pentode should be used.

A TOHTH

DECOUPLING
RESISTANCE

DECOUPLING
CONDENSER

\\ ozcovems
\\ ResisTanvce

DECOGPLING CONDENSER

Fig. 2—~How to arrange a decoupling con-
denser and resistance to prevent distortion,

We have already dealt with distortion
due to resonating effects, and also that due
to the falling off in the response to certain
frequencies. We now come to what is known
aslackof “attack.” This, asI have already |
explained, is a shuring of reception caused
by the inability of the moving- elements |
of the speaker to follow the rapid fluc-

' tuations of the speech current.- It is due,:
of course, to the inertia of the reed or
the moving coil (as the case may be)

- together with that of the cone. This may

sound - rather technical, but it simply
means that the moving parts are too heavy
and do not “ jump to it >’ as they should do.

Unfortunately, if a speaker suffers from
this-defect to any marked degiee the only
course open is to substitute another one,

Naturally nothing carr be done to the res

Reaction should ™

ceiver itself since the cause of the trouble

Fig. 3—Decoupling the output valve.

lies entirely with: the speaker. Obviously
it is uowise to try to lighten the reed
(moving iron) or the moving coil, as this
will prohably do more harm than good.
The use of a lighter cone may help matters,
but here again care must be taken that

 rigidity is not sacrificed for the sake of

lightness.  Incidentally, with good-class
moving-coil speakers the weight of the
moving coil is kept very low by the use
of the lightest materials including alumin-
ium wire for the coil, so that if the repro-

_duction from your present speaker lacks

sparkle, try the effect of substituting

_another of modern design.

- Wave-Form Distortion

In the first part of this article I indicated
how various forms of distortion might be
recognized, and in the following

|.pages 1 have endeavoured to show how
- some of the causes might be diagnosed

and the necessary remedies applied. Now
in the case of distortion resulting from
deformation of the wave-form, there are
so many different causes giving much the
same effect that it is almost impossible
to say, by listening to a receiver suffering
from this form of distortion, to what pax-
ticular cause it is due. We know the results
are characterized by blurred, muffled, or
rough reproduction, but it must be left
to the reader to find out, by the process
of elimination, the actual cause or causes.
I am giving here some of the most likely
ones, together with hints on suitable
remedies. Distortion of this type is most
frequently associated with the incorrect
use of valves, such as under and over-
biasing, overloading, ete,

Let us take an elementary case of in-
correct bias causing distortion in a
battery set. Suppose the H.T. battery
has been in use for some time and its
voltage has dropped considerably; Distor-
tion sets in. This may be partly due to
the increased internal resistance of the
battery resulting in a certain amount of
back coupling, but it may also bé very
largely attributable to too much bias.
Naturally when the battery was new the
bias would be set to the maximum figure
for undistorted reproduction, but it must
not be forgotten that as the H.T. voltage
drops so the grid bias needs lowering, since
the amount of bias necessar depends on
the anode voltage supplied to the valve.
The higher the anode voltage the higher
the gtid bias required, and eoice versa.

(Continited on next page)
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DECOUPLING

W

Fig.4.—Aneasy way to add extre decoupling.
Join another condenser in pa’ra?le‘l with the
existing decoupling. gondenser.

"DISTORTION FROM A NE
VIEWPQINT ’ ;

- {Continued: from previous page)
Therefore, 'if the settiig of the grid bias
was ‘Jéft unaltered “it would be too high
after the H.T. battery had been in unse for |
some time. In such a case retiueing the §
settinig of the bias tappings will usually
improve matters considerably ‘ahd ‘so give |
the H.T. battery a new lease of life.

1 can be distinguished.

~ PRACTICAL 'WIRELESS

Distortion Due to Back Coupling
I mentioned just now distortion caused

1 by high internal resistance of the H.T.

battery. The reason for distortion in this
tase is two-fold. Firstly, there is the obvious
reason that the anode current of the various
valves is lowered below the optimum

figure, dnd, secondly, there is the question-

of back coupling. Obviously, since the anode

| circuit of all the valves is completed
" throughthe high-tension battery, the internal

resistance of this is common to each anode
circuit, and thus forms a coupling between
ohe valve and-another. . In this way
fluctuations in the current passing through
the later valves will cause corresponding
fluctuations in that passing through the
earlier ones. = These fluctuations, owing
to the time taken for the currents to travel

' through the succeeding stages, will be out
of step, or out of phase as it is called, with |

the fluctuations of the original current.
‘This- will produce a howl. Sometimes,
instead of a howl, the noise produced is
of so low a pitch that each separate beat
It is then called
“motor-boating.”

The way to cure L.F. howls and motor-
boating is to get rid of the undesirable
coupling by decoupling. First of all, a
resistance and eondenser connected in the
plate “circuit of the detector valves, as
shown in Fig. 2, should be provided. If

December $th, 1933
arrangéements are provided. In this case
the existing decoupling should be sup-
- plemented. The best way to do this is to
either fit larger decoupling ~condensers
(say 2 mfd. in place of existing 1 wifd.
components) or else to connect extra ones
IFI;I pirqllel with the present ones, as in

ig. 4.

In an all-maing set, where grid bias, is
obtained by utilizing the drop in voltage
across & resistance, decoupling of the
associated grid circuits is necessary and
this is usually carried out by using a resis-
tance and condenser as in Fig. 5 (a), In
some receivers, however, the resistance is
omitted. the condenser only being used as
in Fig. 5(b). In the latter case, a resistance
may often be included with advantage.

Microphonic Tendencies

A frequent cause of distortion which is
sometimes overlooked is that produced by
microphonic feed-back. The sound waves
from the speaker travelling through the air,
and also, in the case of a combined receiver
and speaker, through the cabinet and chassis,
set up vibrations in the valves and vanes of
the variable condensers, etc. In extreine
cases a loud, sonorous howl will build up
which drowns everything. However, this
condition is not often met with, but a
receiver will frequently be found te- be

working' in a state where a microphonic
howl almost manifests itself on loud

Oyerloading ihe Detector

Overloading a valveis quite a common
cause-of distortion. With modern receivers
employing high-magnificafion valves in
the H.E. stages it is very. oflﬁ’en the detee-.
tor “which “causes the trouble. Detector
overload is not always easy to diagnose.
as the resulting distortion is not of a very
blatant nature. However, if'it is present it
will spoil the reproduction, although in a
somewhat intangible manner, The symp-
toms to look for are over-emphasis of the
high notes and a, marked- double-hump

- DECOUPLING
. CONDENSER
< 814s

< RESIS.

DECOUPLING

CONDENSER
8iAs
RESIS,

3
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passages, the result being a rough jarring
kind of reproduction.

The most usual cause of the trouble
lies with the detector valve, this valve
being particulerly susceptible to any
vibrations transmitted to it through the
holder or through the air. The use of
an anti-microphonic valve-holder, and
the enclosure of the valve in a cardboard
tube lined with cotton wool, as in Fig. 6,
are two recommended devices for curing
thig trouble.

Condenser<Vane Vibration

effeqt in the funing of loud transmissions, |
the maximumn signal stréngth being ob-
tained just-slightly on either side of the true
wavelength.: Another feature is that the
reaction control or any predetector volume
control will appear, insensitive on powerful |
transmissions, quite a large “movement
of the control making but little differencé .
in the volume. A screen-grid valve used as '
a detector is particularly lable to over-
loading. )

. To increase the power-handling pro-
perties of the detector it is always worth
while trying an increase in anode voltage,
ab the same time using a grid leak and con-
denser of suitable values. The leak shonld
be about 3 megohm to 1 megohm and
the condenser .0001 mfd. For short-wave
work the leak may be increased to 3
megohms, If overloading still occurs then
some form of predetector volume control
must be fitted and brought into operation
on the strong transmissions, The ideal
form of control is provided by the use of
variable-mu valves in the H.F. stages.
Another good scheme forreducing the input
to the detector, in the case of a straight
tuned circuit, is the connection of a variable
resistance between the aerial and earth
terminals of the set. The resistance should
cither have a definite “off ” position or
else be fitted with a switch to cut it cut
of circuit when maximum sensitivity is
required. A suitable value for the resist-

ance is 50,000 ohms. One of the combined

volume controls and switchés now on the
market can be recommended for this

the grid civcuits when using automatic bias.

this fails, then further decoupling of a
similar nature should he employedin the
intermediate L.F. stages (if any) and the
last valve should "be decoupled by using
choke output, if it is not already fitted,
asin Fig. 3. A very old dodge for curing
motor-hoating consists of changing over one
pair of leads to the L.F., transformer.
Either the wires to the terminals marked
“H.T.-4 " and “ P” are changed round or
¢lse those to terminals “G” and “ G.B.”

Of course L.F. howling and motor-boating
are of so blatant a nature as to hardly come
under the heading of distortion at all. On

back coupling in the L.F. stages of g
receiver to introduce distortion without
actually causing a definite howl. The
reproduction will be characterized by a
certain roughness. Where it is due to
- a run-down H.T. battery there is also loss
of volume. The use of a pocket voltmeter
- will soon determine if the battery is getting
Jow. Ifso the remedy is obvious. Of course,
the use of adequate decoupling, and the
readjustiment of grid bias, as already ex-
plained, will help to increase the useful life
of the high-tension battery.

Adding Extra Decoupling

It is quite possible t6 get distortion, dud to
L.F. back coupling, in a receiver in which
-the H.T. battery is quite O.K,, or in a

purpose. (See Fig, 1.)

mains receiver even although decoupling

Fig.5~Two common methods of decoupling

the other hand, there may be just suffcient |

The ~vanes of variable -condensers,
especially-if they are thin and unsupported
at the tips, are liable to start vibrating
when sound waves from the speaker impinge
on them, or are transmitted to them
through the chassis. The remedy here
consists of* mounting the condensers on
| rubber buffers. This is easily done with
-ganged condensers as a soft rubber washer
can be placed under each foot of the con-
denser., With panel-mounted condensers
of the one-hole-fixing variety it is rather
more difficult, but the mounting of the
panel or even the whole chassis on pieces of
sponge rubber will prevent the direct trans-
mission of the vibrations through the
L cabinet and panel to the condensers.

«
¢y rs v
{’ N CARDBOARD
E‘ /COVER
5 corron
g ;_:— L WooL
:
L 3

ANTI-MICROPHONR
VALWE HOLOER

=

Fig. 6.—Distortion may be caused by micras
phonic feed-back.  Protecting the detector
valve as shown here may effect a cure,
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... brings you every
worth - while station

—remarkable absence
of background noises

WITH

SIX

(Including Reclifier)

This magnificent Cossor All-Electric Super - heterodyne Receiver SPECIFICATION : '
will bring you every worth-while European Station at full programme Receiver as xllusmted complete with six Cossot
strength. Background noises—so common with most super-hets— e v, N Y (e ) Dotector 4L MP.
have been eliminated by the use of a separate Oscillator Valve; a- MSG/HA (Met.) Second Detector (Anode

Bend), MP/PEN Pentode Output and 441 BU -
Rectifier Valves, Litest type Mains Energised PRICE
Moving Coil Loudspeaker. Llluminated single- -

An energised Moving Coil Speaker, in conjunction with a specially dial tuning, calibrated in wavelengths (200/570 . i
designed output stage, ensures truly superlative reproduction. ~and L00O/.000 metres), visible wave-change, 1 4 . 1 4 o

unique feature in a Set so moderately priced.

combined volume control and on-off switch.

Tone control, Handsome walnut-ﬁnished

Ask your Dealer to let you hear this fine Receiver in your own. cabinet 13" hlgh 18" wide. 114" deep, complete

home—or send the coupon below for full particulars: with pick-up plug and socket. ~Mains aerial.
Sockets for usmg additional Loudspeaker. For Hire Purchase Terms : 32[6 deposit and
A.C. Mains only, 200/250 volts (adjustable), 11 monthly payments of 26/6.

40/100 cycles.
I’rz'ces do -not apply in 1.F.S.

A L L To A.V C. COSééR Lﬁ., ‘Mcibdy Dept., E 7
E LECT R I c - Highbury Grove, London, N.5. .
7 g Please send me a copy
S U P E R H E -[ E R o D Y N E MOD E L gaftm;ephg;ogggs:ﬁ Name 2 5 o B SN o U e il =

@ % g E @ v E R | 3 5 Reeetvers B0 Address oo v

B.20 PRAC. 9/12/33:
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Last longer
because they are
made to fit your set
precisely

HERE'S A HINT FOR PYE TWIN TRIPLE OWNERS

Fit these Ever Ready Batteries: H.T. Port. 19, G.B.4, L.T. 2383
—all made specially for it. Or simply ask your dealer for
the Ever Ready List, showing all popular makes with their
special Ever Ready batteries. Your set will be powered per-
fectly by its appropriate Ever Ready batteries.

THE EVER READY CO. (GT. BRITAIN) LTD.,

HERCULES PLACE, HOLLOWAY, LONDON, N.7

De:gember 9th, 1933
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Multitone are doing more than !
selling good transformers. They are now giving
you a new Complete Guide to Class "B.” Whsther [
you are building a Class “'B” set or only adding '
Class “"B” to your existing receiver you will find p4
this guide invaluable. It explains the theory of
Class “B” amplification and gives full particulars
“of circuits and components. -

Write to Dept. H, for a free copy.

TOCO TONE CONTROL ~ TRANSFORMER

Ratio 1/4 ]
(saves an_extra 30 per cent. HT.) .. . L
Graded Potentiometer .. .. .. 3/6
BEPU DRIVER TRANSFORMER

Ratios If1, 1.5/1, 2/}
High Power Efficiency over 85 per cent. Very low
. overall secondary . resistance 100 ohms.

PUCHOKE CENTRE-TAPPED CHOKE A
2 or matching any speaker asg

@ output. 0o oa ".i .. .. 9,6
M CLASS “B” CONVERTER UNIT
8 Those who do not wish to interfere with the wiring :
B8 of their present set can buy this simple unit. Just- F
plug in adaptor to last valve stage and 37 6 -

58 cnjoy Class " B’ advantages .. (less valve).

OR IN KIT FORM .. bo 8a 21/6

If you do not know who is your nearest Multitone Dealer
: please write to us.

XMAS and Birthday
parties with this simple
yet scientific

HOME MIKE

Be your own B.B.C. Let your
iriends acd family Broadcast.

Let cvery guest add to your gaiety.
Get them to play, sing or tell {funny
stories from your 6wn studio.
Add life and jollity to the children’s
- games.  Never a dull moment, the
HOME MIKE is the “life and soul » in
home fun.  Just connect it to your set.
Complete in itself. No extras. No Trans-
fermers to buy. ' Free Pamphlet “ 4
with wany Suggestions for doubling the
fun, sent with every Home Mike.
HOME MIKE De Luxe Model. 17/6
Giving extreme sensitivity and
maximum volume. POST FREE.
dunior Model, 12/6. Post Free, or ejther

§ model sent C.0.D: on receipt of a_ g
4 post card. S
&< 77 W
AN/ ’ ‘
N N //// " P g g 1
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Yot/

Y

SCIENTIFIC SUPPLY STORES

(Dent. “N.”), 126, Newington Causeway, Southwark,
LONDON, S.E.1. Phone : Hop 4177.
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i The LANCHESTER-JONES “Class B” CIRCUN

How It Diminishes the Current Consumption of the Driver Valve.
LANCHESTER e . i o

-n-tu-n-m

2 ¢ 14—
N conjunction with Mr. A. H Jones, the
E wmter has developed a modification of
; “Class B ” circuit directed to secure
a stlll greater economy in the aggregate
plate ' current than is obtainable in the
“Class. B amplifier as hitherto known.
The -object of the improved eéircuit is to
diminish th€ demand of the driver valve;
and so increase the life of the H.T. battery.
It is perfectly well known that the great
advantage of adopting “Class B” amplifi:
cation is that the demand on the H.T.
baftery, “more especially under static
conditions, or small signal loads, is reduced,
and the advent of ¢ Class B has had the
effect of giving a new lease of life to the
‘battery-driven set.
has been that the driver valve is too greedy,
and either it has to be biased down to a
point at which a certain amount of dis-
tortion comes in under heavy load, or,
alternatively, the plate current is excessive,
and takes away much of the advantage
secured by the “ Class B output valve.
The reason for this is that the
driver valve and its . transformer,
having to take charge of the grld
current, necessitates the drive cir-
‘cuib bemg treated as a power
cireuit- in a small way of business.
In the improved circuit the driver
valve is normally )
biagsed down to
a point at which
it only takes a
very small cur-
rent, say half to
one milliamp, but
when the heavy
signal comes
through the bias
is automatically
diminished so that
the necessary A.C.
signal can be
passed without distortion.
The diagram of the circuit is as given in
Fig. 1, where it will be seen that when there
is a heavy signal the voltage
from the power circuit is fed back
to the grid-bias battery of the
driver - valve after undergoing
rectification, for which latter
purpose a metal or other rectifier,
such as-a Westector, is used.
The - acvion of this system
is illustrated by the valve
diagrams shown in Figs, 2
and 3. Under static con-
ditions, or when the signal
is quite small, the drive
valve is biased ‘right
down on to its anode
bend, where, under
normal conditions,
considerable
distortion
would take

INPUT

FROM

DETS8 q
g

g
Fis. 2——Sbowmg how the driver.
valve _is luased right down to the

“bottom bend " of its characteristic
when signals—are” not betng received.

’:-n-n-h-“’-"-"j-"By Fa Wn

,amphtude swing is '-

The bugbear hitherto -

1in studio transmlssmn, it

place with a power- . HT.
ful signal, but when s
a powerful signal
comes through the
grid-bias point is
changed,  as, for
example, shown 1no ;
Fig. 3, where a fullo

passed without 8
distortion.
One objection

- _‘l-(v-l_(l-(;-!

) (1D ) ()

HT+

LS

that has been raised
to this circuitis that
amplification for

stead of being a disadvan-
tage, iu many cases acts to
restore the desired degree of
contrast. Even were this

Fig. 1.— (Above)
The theorstical cii~
cuit and’ (below) the
pictorial wiring plan
for the novel Class B

arrangement

described.

ORIVER
TRANSFORMER

.é’

BYPASS :
CONDENSER
5MFD. G

{ (\\\
VARIABLE

RESISTANCE Ry
500,0000 MAX.

small signals would be very much less than
for heavy signals, and consequently there
will be an exaggerated contrast
between pianissimo and fortissimo
passages.  But. this apparent
disadvantage is really an advan-
tage, because in_recording,.

is common that the singer
or instrumentalist is in-
structed to diminish the
contrast. In the case of a
gramophone record this is
to avoid-the pianissimo

being ™ drowned by the
mechanical noise;
moreover; extreme 7
 pianissimos tend to 6
get. Jost  in  the
recording, so that 1%
really the new 7 4mfa
“Class B 7 t 3
circuit; in- i 2
LAt
—5 & -3 -2 -igvQ

Fig. 3.—The bias on fhe driver is
redicced to its normal figure when

¥ RESISTANCE R,
100,000

1 as indicators of what is taking place.

signal voltages are applied to it

not so, a5 when broadcasts
are being made from the
opera house or concert hall,
the extent of the exaggerated
contrast is not
noticeable to the
ordinary listener.

In proof of this
statement we
have only to consider what
happens in the auditorium
of a concert hall or opera
house.

- There are positions ogeu-
pied. by listeners in which
the distance from the (say)
first violins is three times
as great as from the bass
instruments, and others where
the conditions are the reverse.
This can only result in a difference,
a relative difference, of eighty to
one in the *“ reception ”” of the high
and low acoustical frequencies.

One of the defects most prevalent in the
layout of many Class B circuits is that
there is unsufficient decoupling. This is
more necessary in the case of an H.T. dry
battery being. employed than where: an
accumulator battery is used owing to the
higher resistance of the former. The dis-
tortion due to madequate decoupling
comes into prominence when -the tone
volume increases ; for low-signal values the
absence of decoupling (unless there is
motor-boating) is little noticed.

We have much to learn in the practical
working of the Class B circuit, and it is of
great value to.provide mlllxammetels both
on the power valve and on the driver valve,
It
is most entertaining to hear nearly perfect
reproduction with the milliammeter needles
dancing all over the place, when he has
become accustomed in his previous ex-
perience to regard needle flick as taboo.

{We are requested to announce that the
patentees have no intention of -asking for

To
LOUDSPEAKER

VALVE vy

>
‘3’4‘?

WESTECTOR

| royalties from bona fide amateurs (readers of

PRACTICAL -~ WIRELESS) pulting up sels

according to the description given in the present

article. To avoid uncertainty, any amateur
wishing to make use of this concession is
requested to send in his name and address to
Messrs.  Lanchester’s Laboratories, Ltd.,
Spring Road, l'yseley, Bir mmgham mml»mg
the envelope * free licence,” and enclosing
postage or a stamped envelope, when he wilt
recewe a formal authorization.—ED.1
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HE modern short-wave dual range
coil provides a very . efficient
answer to the problem of arranging

short-wave tuning on comparatively efficient
lines without having to use plug-in coils.
However, problems commence when one
cr more H.F. stages have to be used.
Certainly we can use various forms of ganged
switching, but the efficiency of these arrange-
ments on short waves is doubtful, The
simplest method of controlling two dual-

range circuits with one switch is shown in

Fig. 1, where we have a more or less con-
ventional
amplifier and detector of the type suitable
for short-wave operation. The switch

S is of the three-point type, with the centre -

point earthed and the remaining two
contacts connected to the appropriate
coil taps. -If the two stages are screened

by means of a single metal screen, the more

efficient arrangement is to cut away a por-
tioh of the screen where it comes up against
the front panel, and mount the switch
in the middle of this portion so that one
half of the switch is on eifher side of the
screen where it will be possible to take wires
direct from the coils without either wire
‘having to enter the wrong side of the screen.
The other alternative to this arrangement
is to uwse two separate switches for each
coil. It is also possible to use two mechanic-

ally ganged switches so that each switch |

is on the correct side of the screen.

Adding a Superhet Stage

Actually, if one wishes to-add amplifiea-
tion to a short-wave receiver, apart from
that provided by the detector and-the low-

frequency stages, the very most efficient

method of doing this is to use the super-
heterodyne arrangement.
as many stages of amplification at inter-
mediate frequency as we wish, and still
retain a single switch to do all our wave-
changing. The diagram of such an arrange-
ment is shown in Fig. 2, where,
although we have a stage of
powerful screened-grid amplifica-
tion (V3y), the only tuning control

Further Practical Points on the Technical Side

-and note the differences between the two

screened-grid  high-frequency |

We can add.

értWave
Section

is that of the oscillator-detector condenser
C..  supplemented by the wave-change
switch 'S. Compare these two diagrams

systems. .

A point which many amateurs apparently
do not appreciate is that a superhetero-
dyne receiver ‘which is to be used for short-
wave reception only can ‘be a very much
simpler affair compared with the normal
type of superheterodyne teceiver used
on the medium and longer waves. I am
not saying that a receiver of this type even

December 9tb, 1933

great advantages of having a reaction
control which is constant all over the dial
(the reaction in this.case is at intermediate
frequency, of course), The reaction con-
trol can be set just below the point of
oscillation and left there from one end of the
dial to the other; and the degree of reaction
coupling will remain constant.

A Question of Tnning

The tuning of a short-wave receiver
of this type, therefore, becomes very
similar to that of one of the modern large
superheterodyne medium and long-wave
recéivers with which one can travel from
one end of the dial to the other with stations
coming.in at good strength without so nmach
ag even bothering about™a reaction control.
Of . course, for the -reception of weaker
stations, it is sometimes neeessary to
“spill over” the reaction control to the
actual oscillating point, and this is also
necessary in order to receive code stations,
although unfortunately so many code
stations suffer either from hum-modula-
tion or. key-clicks that some sd-called
C.W. stations can -be heard without the
secand detegtor valve. being mnear the

is:a very complicated affair, but
" the short-wave version is much
simpler because of the fact that,
providing the  intermediate

point of oscillation. -

i

HH

-
N
P.

=) Ly
é-ﬁ,l ; f
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L
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—
-

Fig. 1,=—=This diagram shows how the twa du

i

al-range short-wave coils may be operated

{rom one switch where a single screened grid H.F. stage is used.

frequency is kept sufficiently low, one tuned:
circuit can do the work which is normally
done by two, three, or even more circuifs
in the longer wave receivers. Admittedly,
in the superheterodyne -arrangement we
have to use two detector valves (Vy, V),
but the final degree of amplification will
be very considerably greater than that

- provided by the other arrangement and

will also be very much
easier to tune. - One has actually to tune
& short-wave superbeterodyne™ receiver
before it is possible to realize the very

the receiver

03¢ Db, remsmuc Laddee
4 V.
o
> Cutoud
=
. S‘i 1 Lr
e e
Tad
< ] y l‘: kl
. 2o
== AMAMAAAN oo A

Fig. 2—The superheterodyne arrangement referred to in the fext is ‘shown here.
Compare this diagram with the arrangement shown in

{ of receivers of this type.

In the diagram -shown (Fig. 2), further
amplifying stages can be added  between
valves V. and V. without complicating the
tuning at all, as the condensers Gy and Cs
are only trimmers, and once, s¢t they can
be forgotten, and this, of course, applies to
all further stages which may be added here.
Actually, if the receiver is well designed
and well made; a second stage of L.F.
amplification will be rarely necessary, the
arrangement of Fig. 2, in conjunction with
twostages of L.F. amplification, being quite
capable of providing great volume when
required.

The short-wave superheterodyne is an
exceedingly interesting type of receiver,
and in a future article it is proposed to deal
more closely with the practical construction
A short-wave
superheterodyne need not necessarily be
a costly affair, and the results obtainable
with a receiver of this type can be truly
excellent.

OUR POCKET TOOL KIT!
Readers who have reserved
Our Pocket Tool Kit should
send in their reservation forms
without delay.

See page 576 of last week’s issue

Fig. 1. |
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To any and every listener there is only one thing
‘which caounts in his radio enfertainment—that is, whether
he
"governed by the excellence of his valves. - Now the Mullard

is enterfained. The quality of this entertainment is

P.M.1HL, the batfery-operated non-microphonic detector valve,
hke all  Mullard valves, is subject to confinual tests and
W experiments in the Mulard laboratories. As a result, improvements
are unceasing. This means that the P.M.1HL is pre-eminently the
$ detector for improving quality and eliminating microphonic noise.
"ASK TS.0. Whensver you want sdvice sbout your set G sbout your valves—ask T.SD.~— Mallard Technical Service

Department — always  at your service,  You're under no obligation whatsoever,  We ~ help ourselves by helping  you.
When wiiting, whether your problem s big or small, give every detail, and 'address your envelope to I.S.D., Rel, D.K,

JOIN THE BETTER RADIO BRIGADE

Mullard

THE - MASTER -VALVE

The Mullard  Wireless Service Co., Ltd., ~ Mullard  House, Chaving ,Cross Road, London, W.C.2
Arks




@ Ferrocart coils are. the outcome
of years of ceaseless experiment
and research,

) They are the most accurate coils
ever made, accurate to a degree
never before attained.

@‘ Built fo the highest standard of
engineering. precision, every
coil is thoroughly tested and
guaranteed.

@ Insist on Ferrocart coils—the coils
made by Colvern.

e Full details of Ferrocart coils are
given in our Radio list No. 12.
Send now for a copy—it's abso- -
lutely free of charge.

Made under livence from the patentee, Hans Vogt.

COLVERN LIMITED, ROMFORD, ESSEX

London Wholesale Department: 150, KING’'S CROSS RD., W.C.1.

Ask your dealer to demon-
strate Celestion ‘Class B’
Speaker-Amplifiers,eitherin
chassis or cabinet form.
‘B’ Stage 9 Chassis £2-15-0
‘B’ Stage 19 Chassis £3.7-6

Get more volume from your radio ok i Accurately.
Robust six~ i

this Christmas by substituting the §, suspen- |
Celestion Combined ‘Class B” Unit § sion renders |
and Moving-coil speaker for your J power -carry-
present loudspeaker. It is connected §™™° P9tV Q
as easily as an ordinary speaker—
the amplifying apparatus is attached
to_the speaker chassis—you have no
untidy ‘ odd boxes’ or trailing wires.
You get ‘ Mains ’ quality and volume
at no extra cost.

proportioned

cobalt - steel

¥ magnets re-
§ duce magnetic

. g e to a
very high. 8 leakag

minimum.

Accurate

Amplifier

attached to matchingisen-

speaker—no sured by use of

‘ odd’boxes” or high-efficiency

Very Soul

trailing wires. tested  trans-

CELESTION' LTD.,,

London Road, Kingston-on-Thames.
Showrooms: 106, Victoria Street, S.W.1.

formers.

———
e

FOREMOST NAME IN SOUND REPRODUGCTION
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Easily-made Insulating Blocks &
INSULATING blocks have a variety of
uses, especially in short-wave work,
for the mounting of coils, etc., and can
easily be made from moulded chonite
knobs which have been dismantled from
old components.
The knob is laid flat on its front face and

il

e
N

NFlats Filea On Screw.
Easily-made insulating * blocks made ffom
bakelite knobs.

two in. holes drilled through the flange
and diametrically opposite. Care must be
taken when drilling, as too much pressure
on the drill may cause the edge of the:knob
to break away. A piece of screwed rod
about §in. long is screwed into the recessed
nut in the knob, and a lock-nut screwed
on to prevent turning. Two flats are filed
on the rod just above the lock-nut, as
indicated, to accommodate spade con-
nections, and another nut is'screwed

on the rod to facilitate gripping con- Lrevers Harage 76
nections.—Mr. F. ALLEN (Sunderland). Baltery /:/e_yx' :
Trouble-free Connections : ' "
ANY times I have experienced W&ring 7o
those annoying crackles in my

set caused by loose connections, and
traced them to the connection strip
upon the rear of my baseboard. Ter-
minals with screw tops, I find, are apt
to work loose, and tags upon battery
cords are inclined to become damaged
during houschold cleaning, and” other
necessary movements of the set. There-
fore, have, as far as possible,
discarded the usual terminal and

adopted the following method. The Aoz

diagram will give a good idea of the
arrangement ;  No. 2 or 3 B.A. bolts
arc used in place of terminals, and
the individual leads are passed
through the rear panel, fooped and

. tions upon the speaker

THAT DODGE OF YOURS!

Every reader of “ PRACTICAL  WIRE-

- LESS” must have originated some little
dodge which would interest other readers.
Why not pass it onto us ? We pay £1-10-0
for the best wrinkle submitted, and for every"”
other-item published on this page we will pay
‘half-a-guinea. Turn that idea of yours to
account by sending it in to us 'addressed i

Z ‘to the Bditor, “ PRACTICAL WIRELESS,”

! George Newnes, Ltd., "8-11,  Southampton

Street, Strand, W.C.2. Put your name and
address on every itemi. Please note that every

notion. sent in :must be .original.-.” Mark: 1

envelopes * Radio Wrinkles.”” "Do NOT i

2 enclose Queries with your Wrinkle. T AR
L(l-()-l)-(l-ﬂ-(I-()-()-l)-()-ll-ll-()j_

ri-l)-l)-(i-l (- { - - ) S | ) | ) (|

re—t)

the usual highly - priced terminal. . An’
important point is that these semi-per:
manent connections should be tade at
the correct end of the cords.

slip-shod dialing on the part of the operator.
The latter fault is almost always due to the
unsuitability - of the tuning controls. -for
this essentially precise work. 4 >
Many home-constructors use their dis-

.| carded components in a short-wave receiver, -

particularly the old-type S.M. dials which,
having only small operating knobs, “make
short-wayve fufiing. accuracy impossible.
‘Dials‘of this type can always be made more
suitable for short-wave work by fitting a
darge tuning knob; which may be cut from
‘a.-discarded 4-inch dial with the aid of a
fret-saw. - Not only is tuning: made ‘more
accurate, but- the large knobs enhance the
appearance of the receiver ; and of course,
‘the’ improvements - ¢ostnothing.—F. J.
GovuvoH (Ellesmere). ¢

A Simple Revolution Counter

That is,

the end of the cord [
where there is least Seale Cut Aay

possibility of short
circuits, etc., which
may result in damage |
to the apparatus—
the set end of all
battery cords and the
speaker cord connecs

itself. —W. A. HaARRI-
sON (Aintree).

Hole Counlersunk 7o

Componenl’s

Terminal Strep

bolted directly under the nut and
washer upon the rear panel. The
rear panel is drilled; and well countersunl
on both sides to prevent the rubbing
of the cord covering, and it will be
obvious that this scheme velieves the
connection of the strain - that may be
caused by the movement of  the cord.
The connection to the apparatus is locked
on the inner side of the panel, and thus a
sound and thoroughly efficient termination
results, which proves more satisfactory than

An efficient trouble-free connection.

.TUNING a short-wave receiver for §

Improving Short-wave Control

the clear reception--of low-power
transmissions thousands of miles away
can never be truthfully termed * child’s
play,” even when the operator has had
years of experiencc and has an almost

IN wireless work one often has
to wind coils which have a
large number of turns. The counter.
shown in the sketch will be
found very useful for recording
the turns accurately.

It can be made
from an old" watch
which has -the es-
capement removed,
with the °‘second”
shaft reversed so that
its extension  pro-

How to improve short-wave

trudes from the back
of the watchi instead
of the dial. - A piecc
of round rubber is
pressed on to the
shaft cnd, so as to
form a definite drive,
and the counter is
then held against the
chuck of a geared
hand drill or lathe
centre. A new dial
should be made and
marked out asshown.
Before winding a coil the watch hands should

be set at zero, the counter held lightly, so

that shaft A is rotated until the required

number of turns are recorded on the dial.

Sixty turns of A=1 revolution of hand M.

| 3,600 turns of A=1 revolution of hand H.
Higher values should be recorded by hand H

—IK. A VarTY (Alnmouth).

=

control.

e

RUBBER

perfect receiver. TFailure to receive any . .
-but the more notable tragsmissions can 4 simple LR
usually be traced to lack of patience or  revolution counter.
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Meounting Shert-wave "Colls on ' Sfand-off 'togé:cher with the bevels inside. A hole
Insulators i : was cub,;” as  shown, and a celluloid

SIMPLE method of using stand-off
insulators ‘for mounting short-wave

coils is shown in the accompanying sketch.
A slotted strip. of ebonite is fitted. with
two screws at. one end, to whieh the
looped ends of the inductance are secured.
For a 3-coil tuner the two end coils, i.e.

Mounting skgri-

wave coils  on

stand-off  insu-
lators.

Serews for Holding
Cotl e Posiliorn.

“spindle.

-protractor was seccotined over this, after

inking in the graduations with indian ink.

| A hole” was cut to take the bush, and

the whole“disc mounted on the condenser
The small pulley was mounted
on a in. spindle, and was held in place
by spring washers, The cord is cobblers’
twine, - lightly rubbed with resin and
crossed. Besides keeping the cord on the
small pulley this gives an easy tension
which considerably facilitates slow tuning.
The device can be adapted to suit varying
conditions, no measurements being given,
as these will vary with the size of the
small pulley aid’ the ratio desired. A
bulb is mounted on the condenser, or other
conwvenient place, to illuminate the dial.
Altogether - this makes a very neat
arrangement. If desived, the condenser
spindle can - be . mounted to. project
throﬁgh the panel to take a knob for a
direct drive.—W. Lowzgns (Manchester).

# Auto Grid-bias from an H.T. Eliminator
HE accompanying illustration shows a
simple and .convenient method of
obtaining automatic grid-bias when using

nerial series and reaction, are arvanged as
shown with the insulator to the lef6 of the

coil and the reaction coil in line, but with

the insulator to. the right of the coil.  The

tuned-grid coil has the insulator placed on”
the Tight-hand side, the coil being mounted

theé other way round on the end of the strip.

Adjustments of spacing between coils is

thus easily arranged.—B. Prppar
{Southgate).

B Thermal Delay Switch
GOOD thermal delay switch
can be madefrom parts taken
fromi the *° junk box.” The mercury

can be obtained from your local CONDENSER.

chemist.

The parts required arve: An old
valve base ; an inch of glass tub-
ing ; about 2d. worth of mercury ;
a nut and bolt, and some fine wire.

Vi

Having connected a piece of ‘N

the wire to one filament, coil it
¢

around the glass tubing several

times, and then take it to the

other filament pin; theh from the

grid pin take a wire to the botton of the glass
tubing, pass it a little way inside and then
geal with wax. Now fill the tube three-
quarters full with mercury, take the nut
and bolt and solder a piece of wire to the
nut. Seal this to the top of tubing with
the wax, then by screwing the bolt up or
down you can adjust the switch to suit
your requirements.
—H. W. NricroLs
(Amersham).

'An Illuminated
Slow-motion Dial
HE accompany-

ing illustra-
tions of a home-
made  illuminated
slow-motion dial
may be of interest
to other vreaders.
The large pulley
was made from two
thin dises of wood
(cut from a cigar
box), sandpapered
to a bevel of about
45° and glued

A thermal delay switch.

“and suitably housing it outside the

an H.T. climinator for power supply

purposes. . . :
The -+GB connection will normally be
effected through LT.— on set. R, is a

350 or 400 ohm grid-leak potentiometer.
The value of the series resistance R, will
depend on the grid-bias re-
quired by the output valve
in use. Using a Mullard

P22A with 4v. G.B. and total current m/aon
all valves being 10 m/a, then total resistance
R)+Ry=400 ohms, so in that case Ry
should be 100 ohms. Thus the  bias on
particular stage miay be varied to suit
conditions. When using a power valve
with 6 volts G.B. and the total current
consumption of all valves in set is 6 MA
(for example), )
6 6,000

Rit Ro= g0 6

=1,000 ohms, hence R, would
be about 750 ohms.” When using
the connections shown, the G.B.
battery can entirvely be dispensed
with.—J. M. Davies (Chingford).

H
3
3
3

A Weather-proof Lead-in
HERE are probably mauy
- readers who still suffer from
dirty contacts on the aerial-earth
switch, or who find it inconvenient
to open a window to switch on
and off. The trouble can be re-
medied by fitting ‘a’ lead-in tube
incorporating a lightning arrestor,

house. The accompanying illus-

An illuminated slow-motion dial.

HT.
LIMINATOR R
RHT.BATTERY) 400

onm

-

-*-»} HT+ TAPPINGS

— e
ALH Ry Rz
4 ' - HT— on Seb:
Ga—
) ERRTH
N ]

Auto grid-bias from an H.T. eliminator.

tration shows a lead-in tube, in a box
mounted on brackets, “which has been
outside a House for over four years, duririg’
which time it has fequired -no-attention.
The contacts are still clean, and it efficiently
serves a 40ft. high aerial.  The tube is
9in. long and is held in place.by two
supports 2#in. high, 1%n. wide-and lin.
thick, so that it does not touch the casing.
A hole was bored #in. from one . end,
equal to the diameter of the tube, and
the wood was then sawn through'
.the hole, making two. halves. The
tube is laid in one half and the other
is screwed down on top.  The
supports are in turn screwed to
the'base from outside. The overall
dimensions of the box are 1lini
long, 34in. high, and 3in. wide. The
top of the lid is a length of capping
11jin. long and 3jin. wide, all the
wood being jin. thick. The three
holes through which the covered
wire leads pass were filled in with
putty and the whole box was
then painted. The lid, of course,
is hinged at one end and a suitable
“clasp is fitted at the other.—R. E.
WiLLiavs (Winchmore Hill),

"OUR POCKET TOOLKIT'!

Will readers who are qualifving for the
above please complete their Reservation
Forms and send them in, as instructed «n
page 576 of last week’s issue, without

delay. .

Two photographs giving

etails of the weather-proof
lead-in" described.
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insist on DARIO Valves next time. Youwill berewarded with increased volume,

wider range, faultless reception and perfect qua,l‘itjr of tone. There is a DARIO

Valve for every purpose and every make of set, at exceptionally moderate price.
EVERY IMPROVEMENT

EVERY NEW TYPE D A
INDIRECTLY ' HEATED

92-VOLT BATTERY A.C. MAINS

Screened Grid and Screened Grid and

Variable Mu S.G. - - 106 v A L v E S Variable Mu SG. - - 12/6
'HF. and Detector- - - - 5/ = - Screened H.F. Pentode- - 12/6
Super Power - - - - - 6/6 DIRECTLY HEATED A.C. Diode Tetrode - - -. - - 13/6
Class "B"” Output - - - 10/6 MAINS General Purpose - - - - 8/6
Pentode R 1ok (O 10/6 Output Pentode - - 12/6 Output Pentode - - - - 12/6
POST THIS COUPON To uUs NATE. i 7008 25 S S T Do e e B N S i S I, S
We will be pleased 10 SENd YOU QUL AQAIESS «.eevreverrerreeorereess e eoe e oo
catalogue of the latest DARIO Valves. K
ot willsberiasionishedi ot by gihels ik Sl 5 a0 ey Mol o e N S CRR S S e

completeness of the range and the very To IMPEX ELECTRICAL LTD., - 47, Victoria St Westmmster,
low prices. London, S.W.1. Te ephon=: VIC. 3914. Telegrams: Dariolect, Sowest, Loqd n.
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AST week we left the ¢ Progressor” as

a “de-luxe model ” three-valver,
having a variable-mu H.F. stage
followed by a detector (providing delayed
and controlled A.V.C.) and a power output
valve. Practically the only useful addition
that can now be made is that of a further
low-frequency amplifying stage, which will

increase the available output volume. One

In this, the Eighth Complete Article of the Series, the Author Describes the Addition of Class B to the

conventional systems, and for the benefit
of new-comers to wireless, and also to
refresh the memories of those who by now
take Class -B for granted, I will briefly
summarize those advantages. In the first
place” a Class' B valve provides a con-
siderably greater volume of sound than any
other type of battery valve, although it
consumes only slightly more current than

even the. smallest one of the .* power

Driveor
talve

e
Or/yer; Trarns:

A,

type. The maximum undistorted output
of the Cossor 220B specified is approxi-
mately 1} watts, or 1,250 milliwatts, which
is equal to that given by several of the
pentodes employed in powerful mains
receivers. KEven when
providing such an
output it consumes an
average H.T. current
of somme 6 milliamps,
whilst its filament

takes only .2 amp. of
current from the accu-

L.¥. valve is provided, so the best course
to follow is fairly obvious; a Class B out-
put stage must be added.

Class B Advantages

Class ‘B  amplification has many ad-.
vantages over the older and more

i

was 6 niilliamps, that

s C, AL7TH Orr
, Speakter

A\

Fig. 1.—Theoreti-
cal and pictorial
circuit of the Class
B amplifier of the

* Progressor.”

adjective
being used
because the
actual anode
current
varies be-
tween about
2 mildamps
(when the set
is not tuned
to- a- signal)
to a figure as
hich as 30
milliamps
when dealing
with the
Joudest pas-
sages of

Fig. 4—The underside of the chassis, showing the new wiring,

speech or
music from

mulator. I stated that
the ‘“ average ’ current”

A%} 114
Progressor.”

the local station. Between the two limits the
current constantly luctuates inintensity. 1t
will be seen from this that an economy can
always be effected by reducing the volume,
since the current consumption is pro-
portional to the average output.

The Class B valve really consists of two
separate three-electrode valves placed side
by side in a single glass bulb, and these

1

two function on the push-pull principle, each’

dealing with alternate half waves of the
signal voltages. Moreover, the valve is so
designed that it works without any grid
bias, for each of the triodes passes practi-
cally zero anode current when its grid is
“returned ” to H.T. negative. "When a
signal iz tuned in, however, the positive

halves of the signal voltages bias the grids

positively, and then anode current flows.
It should also be explained that the
negative half-waves have practically no
effect at all, because they merely tend to
reduce the anode current still further, so
rendering the valve irresponsive to them.

The Driver Transformer

Due to the fact that the Class B valve

gtes »

Fig. 3.—This photograph
shows the position of the
driver transformer and
tone-control resistances..

operates on the positive portions of the
signal voltages, it will be seen that, as the
grids  become positive, current must flow
from the filaments to the grids. Were it
not for the fact that a special feed trans-
former were used prior to the Class B valve
this would result in hopeless distortion.
But the preceding transformer’ (called the
driver transformer) is just the opposite of
ant LiF. transformer and -gives a .voltage
“ step-down ” instead of a ‘ step-up
effect. Additionally, the secondary of the
transformer has a very low D.C. re§istance,
50 that the varying currents flowing through

it do not produce any appreciable voltage
(Continued on page 650)
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MERRY CHRISTMAS

You can be certain of a
Merry Christmas if your
Wireless is alright. Butis it ?

Better make sure. Give your
Set a Cossor Valve or—-
- better still—replace all the
“ valves with Cossor. You’ll be
surprised at the improve-
ment they’ll make — tone,
——> volume, range—all will
be better — ready to give
you full measure of the feast
of good programmes that
will be “on’ the air.”

Your Dealer will gladly tell
v you the correct types for
your Set.

FREE ! LALMES

72 PAGE WIRELESS BOOK [ = “Gusiies '™ :

Highbury Grove, London,N.5. Name ... ... ...

From  cover to cover this new Cossor 72-page Please send me, free of charge. Add
Wireless Book is packed full of useful and interest- “C:OPY of flhe newk72 'Pﬂg: eSS
ing information—lat st circuits—explanations of ssor Wireless BookB.V.33.

PRAC. 412753

technical terms—list of broadcasting stations, etc. BV 33
Send at once for free copy. Please use the coupon, a ¥
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THE PROGRESSIVE EXPERIMENTER.
3 ]
(Contipued from page 648).

oAnode 7&rmls: O
DA A

i

e ee; s

N

Fig. 5.—The method of connecting the ione control
components between the anodes of the Class B valve.

drop across it. The
driver transformer
really supplies power to
the output valve, and
in order thatit may do
thisit must be fed {from
some source or other.
The feeding source is
the driver valve which
must be used between
the detector and Class
B valves. Asa matter
of fact, thedriver valve
is purely and simply a
low{requency amplifier
connected to the Class
B valve by means of
the driver transformer just mentioned.
The above explanation will probably be
understood more easily by making reference
to the pictorial and theoretical circuits,
shown in Fig. 1, which depict the arrange-
nment of components in a straightforward
Class B amplifier. They also show the
arrangement which we shall employ in the
 Progressor,” of which the new wiring
plan is given in Fig. 2. The new com-
ponents have been shaded for easy reference,
whilst the few extra wires are indicated by
broken lines to contrast with the previous
wires, which are represented by full lines.

S0, 000 Chms

Mounting the Class B Components

It is a perfectly simple- matter to add
the Class B amplifier to the ‘° Progressor,”
and the first thing is to make a fourth hole
in the chassis for the 7-pin valve-holder.
This hole is larger than the previous ones,
being 1%in. instead of lin. diameter. If a
bit of the correct size is not available, you -
can make a lin. hole and enlarge it by
means of a half-round file. In any case
care must be taken to ensure that the
valve legs cannot make contact with the
metallized surface of the chassis—if they
did a short-circuit would be introduced
which might “blow > the fuse, or other-
wise prevent the set from working. In
order to safeguard against the latter
possibility it is rather a  good plan to
slightly chamter off the edge of the hole
with a file.

The position of the driver transformer
can easily be determined from Fig. 2, and
also by examining the photograph at
Fig. 3. No explanation need be given in
regard to the new wiring, since this is
clearly shown. It might be added, how-
ever,that a few slicht modifications have
to be made to the original connections to
the third valve-holder, but these are
indicated as new wires to avoid the
possibility of your overlooking them. - You
will notice also that a new flexible lead,
with spade terminal attached, is used and

. 02 MED
Condenser

S0, 000 Ohms
oy ‘ariadle fsis.

passed through the back edge of the chassis
near to the loud-speaker terminal-socket
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strip. This is the third loud-
speaker connection and must be
connected to the centre (red)
terminal on the speaker.
Alternative Ratios

1t will be noticed in the wiring
plan that the grid connections to
the Class B valve are taken to the
terminals on the driver transformer
marked “ G 7 ; these two terminals
provide a ratio of 1 : 1, but by
transferring the leads to terminals
“G.1.” a 1.5:1 ratio is obtained.
When using the 215 P. power valve
specified as driver, the former ratio
should produce best results, but if

Fig, 6—~A better method of tone control,
where the variable resistance and fixed
condenser are connecled in series across
the primary of the driver transformer.

shown in Fig. 5. 1In fitting the parts to the
set itself the potentiometer specified (it is
used as a variable resistance by leaving one
of its terminals disconnected) should be
mounted on the component bracket in a
position which balances with that of the
V.M. potentiometer control.

A Better Method

There is an objection to this very simple
systemn of tone control since, by acting on
the output circuit, it diminishes the strength
of high notes which the Class B valve has
amplified. In other words, it is wasteful, and
in trving it you will probably notice a reduec-
tion in signal strength, especially when the
resistance is turned to that position which
gives maximum high-
note cut-off. The
difficulty is most easily
overcome by trans-
ferring the tone-control
components from the

o ~7:l  Dositions illustrated in

§ Fig. 5 to the new ones

shown in Fig. 6. In

with the primary
winding of the driver
transformer, and so
the correction effect is

the latter case they
AT

are wired in parallel
Z7-

obtained before the
signals are finally

tariabdle fesist

you have on hand an
ordinary L.F. valve this
might be tried as driver,
and inthat case the higher

- '%@‘5,“

_ (Continued on page 668)
o o HT—
MM}«{IH
B LT

e
L d f’ HT#2
Yoy PUPY. ¥ mi"ado&mm&u. T Arde. E
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CAS s

ratio will prove some- i F{ =

what better. No matter ra Ik el et 7 @ NETH

what valve you are using it > : - —
b

Y
15

will be interesting and in-
structive to experiment

[e]
O
(o]
]
with = the two alternative .l. Q
ratios, 3

Tone Correction

One of the peculiarities
of Class B amplification is

<

i

b
e
-

that it-tends to produce an C
over emphasis of the higher

&
b o v

s

musical frequencies, and in
this respect the Class B | |

valve is rather like the
ordinary pentode. Because .

of this, reproduction is
liable to be “screechy ” and

high-pitched unless .some
form of tone-correction is
introduced. With a pentode
the usual method of cur-
tailing the higher frequen-
cies is to connect a fixed
condenser and fixed resist-
ance in series between the

5 75
‘ DAL React. Concy
i -0003 Athdt..

ol

W

W 4.

A 3(4.

[

loud-speaker terminals.
The same idea can be

applied in the case of Class
B when the ¥ tone-correc-
tor >’ components are joined
between the two anodes of
the valve. 1t is better,

Orive
- 000 M/,

Orover

however, to employ a 'vari-
able resistance in con-
junction with the fixed
condenser so that a certain
amount of control over the
tone of reproduction can

0002

Serew Wﬁ

be obtained. Suitable
values for the  condenser

and resistance respectively
are .02 and 50.000 ohns,
and these components
should be connected, as

€ 7 8

3 4
Fig. 2—The complete wiring plans given above show all the
new components (shaded) and new wires (in broken lines)
which are added during this week's experiment.
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N ordinary radio reception it is common
knowledge that the full quality and
benefit of a good loud-speaker is never

realized unless it is connected correctly
to a first-class radio receiver. The same
axiom holds good in television reception,
and no matter how good your television
and radio receivers may be, the full value
of the apparatus cannot be appreciated
unless the proper link is included between
the two sets of equipment. Except under -
special circumstances, it is not just a case
of disconnecting the loud-speaker and
replacing it with . television apparatus
joined across the same terminals, and from
past experience I have found that many
amateurs have been disappointed when this
simple expedient has failed 'to give the
anticipated images. ’

Cases not Similar

In articles published in PrAcTiCcAL
WireLEsS I have described how to build up
a simple disc-type television machine using
a neon lamp, and have stated that the
incoming radio signals broadcast from
the television transmitter are passed to the
neon lamp in order to modulate or regulate
the magnitude of its glow. .The signals do
not start or stop the glow in a manner
gimilar to a loud-speaker, being made to
operate by the varying audio signal. The
object of the signals is to modulate an
existing neon lamp glow—that is to say
make it glow brighter or darker, according

HTe QUPUl 41y

JrarnsfFormer’,

i

") -

i — 7~
Fig. 2.—Transformer coupling the ncon lamp;
to the output stage.

Lamyo 25 milliamperes.

PUBLISHED MONTHLY

Presented Free .with *‘ Practical Wireless.” |

In the Following Article the . Author
Deals ‘with the. Working of Neon
Lamps, and Synchronizing.

By H. J. Barton Chapple,
Wh.Sch., B.Sc., AM.LE.E.

Usual £S5
Outpt
fmpedance

AT+

Swiéeh,

B
Fig. 1.—A simple scheme to illustrate what

happens when the neon lamp - replaces the
e loud-speaker.

' the other hand, a special
flat plate’ neon. lamp
designed for television
purposes requires about
180-200 volts across its
electrodes, and then it
passes a current of

"An Example

To make my meaning
clear, let us refer to Fig. 1.
Here we have the output
valve of a radio receiver

Doubse pole
Charge-over

shown. " In” position A we have inserted
. the normal output choke, output trans-
former primary‘ or loud-speaker itself.
There is a drop -of voltage of, say,
30 volts across this form of anode
impedance, and in consequence the remain-
ing 120 volts is applied to the valve anode.
' With correct grid bias a current of, say,
10 milliamps flows, and all is well for loud-
speaker working,

Changing the switch over to position
B, however, and using a small type letter
or beehive neon requiring, say, 100 volts
for it to strike and glow normally, what
happens ? If the neon lamp absorbed its
required 110 volts, 'only 40 volts would be
applied to the valve anode. The current
flowing under theso conditions would be

very small, and in consequence the
scheme would fail.  Whereas A
HNeor position gives a 30-volt impedance
lam,o. drop, B requires 110, so if we still

- require this B scheme to work, the
applied -voltage must be increased by the
difference between these two figures, that
15, 110 minus 30, ecuals 80 volts, giving a
total applied voltage of 230 to restore the
balance.
It can be taken as a general rule that if
it is desired to work ‘the neon lamp in
series with the anode of the oufput valve,
then the applied voltage must be increased
by about 100 to 200 volts, according to the
type of neon lamp used. The anode
ourrent passing through the last valve must
then be equal to that required for ‘normal
neon glow. -

Alternatives
_There are many cases where this scheme
is inconvenient or will not even work

7ransFormer

to whether high lights or
dim shadows are to be &y,
portrayed. Tt is the initial =
neon glow which bas to be given
to the lamp that provides so often
the stumbling block and leads to
subsequent  misunderstandings.
With our loud-speaker we gener-
ally find it a better policy to
isolate it from any steady D.C.
current that may be passing in
the output valve anode circuit,
but not so our ncon.

According to the type of lamp
used in the television apparatus,
so it requires a definite voltage
across its terminals before it will _
glow with normal brilliance. For
example, theordinary beehive
lamp requires about 110 or
220 wolts, according to rat-
ing, before it will:glow, and

then it passes a current of Fig, 4.—Illustrating a combined power. output st

from 5 to 8 milliamperes. On

television working:

age and eliminator unit. for

which normally has applied Outout

to it a voltage of 150. " Zermenals.

Imaginé a  double-pole r: ey x 2 5 7T~
double-throw switch ins. Fig. 3—One method of connection which suits choke capacity
gerted in the manner . coupled oulput stages. ¢

satisfactorily (an  exception
rather than the rule, however),
and to meet this there are
several alternatives open to the
choice of the individual. The
first is shown in " Fig. 2.
Across the normal “ direct”
output terminals is placed the
primary winding of an output
transformer. One side of the
secondary winding passes to:
H.T.— while the other- side
' goes to the neon lamp ™ and
thence ‘to H.T.4-. In this
way a direct current flows
through the neon lamp and
secondary winding, and by
*v properly adjusting the value
of H.T. the correct voltage
and current conditions for
the “ polarized  state of the
neon lamp can be obtained:
The - high-tension’ ~feed'
t0 ‘the “neon lamp can bb




H

taken. -from ‘the same source as feeds
the radio set, provided it can furnish the
voltage ‘and additional current reguired
without - overloading. If not, then a
separate eliminator or battery feed must.
be employed, the H.T. negative of each
source being made common. Full neon
lamp brilliancy is secured in this way, and

é »

' Outou
Choke

X~

Fig. 5.— An aliernative to the Fig. 3 method of coupling.

the incoming radio television signals, after
amplification in the wireless set, produce
fluctuations in the normal steady neon
glow, this *being observed through the
apertures of the rotating scanning disc,
to build up the desired television image in
the usual way. The output transformer
ratio for the best results generally is found
to be one to one, but it is often interesting
to experiment with other ratios to find what
effects take place. '

Choke Feeding

In several of the radio sets which may be
used by readers for receiving the television
signals, a * choke feed” output may
already be incorporated. If s0, one
way to connect the television-apparatus is

Hlustrated in Fig. 3. The same type of

T
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neon ]amp\ glow. It must be borne in
mind that ‘a flat plate neon lamp requires
about 14 watts undistorted output for the
best results, but if a beehive or lettered
neon lamp is used, then a much smaller
output wattage will suffice, but the final
television image is not so large or as bright.
Another way of using a choke capacity
feed output is illustrated in Fig. 5.
Here the usual output terminals
T: and Tz are shorted out, and a
Iean second condenser joined to the
H.T. side of the anode choke,
Lamp. the neon lamp being connected
between the two fixed condensers,
the voltage and current adjust-

ments being exactly as before.

Push-Pull or Class ‘“ B *’ Cases
A radio receiver incorporating
push-pull low-frequency amplifica-
tion is extremely gocod for
television reception. As a matter
of fact, this is the type of set used

by Mr. Camm when he looks-in
with the aid of a  Baird
““Televisor” receiver,
and, according to

the type of output, two
methods may bhe used for
joining the televigion
apparatus to the set. The

resistance may ‘be included in the circuit
8o that variations in-brilliance can be made
at will. A little unit made up specially for
this purpose is illustrated in Fig. 10,
together with a disc model television
receiver and a power L.\ amplifier. ;

So far I have made no mention of the
synchronizing gear. This usually takes the
form of the popular cogged: wheel method
working in conjunction with two field
coils, which need to be polarized with a
direct current of the same order, or even
more than the neon lamp current. In
view of this fact, the synchronizing coils,
can, if desired, be wired in series with the
neon lamp in every casc- which is
illustrated in the preceding diagrams. On
the other hand, for three reasons, it is
found preferable to work the synchronizing
separately. First of all, there are occasions
when it is advisable to reduce or even
increase the neon lamp polarizing current,
and yet keep the coil current constant,
and this is not.possible if the two are in
series. In addition, to keep the image
steady a very strong synchronizing signal

first is shown in TFig. 6,
and is almost the same as
Fig. 5, except that the
output choke 1is centre-
tapped in' the usual push-
pull fashion.

Then we have the arrange-
ment of, Fig. 7, where a

push-pull  output trans-
former is used. This is
essentially similar to Fig. 2
(except for the centre tap),
and gives very satisfactory
results,

The advent of Class “B”
amplification hasenabled Fig, 6.—
those experimenters who
are forced to use batteries to obtain
an output from their set amply
sufficient” for modulating the neon-
lamyp, and yet not expensive from the
battery cost point of view. The
output scheme here is really the same
ag for push-pull, and is illustrated in

. Fig. 8. Another alternative is to use
‘the primary winding of the “output

Owudowus
Cranskormer

AT=

Fig. 7.—An aliernative push-pull scheme when a

transformer is included in the set.

output transformer must be used in the
position indicated, and the adjustments of
voltage are the same as in Fig. 2. It should
be noted that “iron” is now introduced
twice into the circuit, so very careful
consideration must be given to the use of
both a first-class choke and a transfornier
having the largest possible inductance.
Poor quality material will only impair or
spoil the resultant television image.

A combined power output valve stage
and mains eliminator feed unit, using the
choke capacity transformer connection to
the neon lamp, is shown in Fig. 4, and
exceedingly good results have been obtained
with apparatus of this naturc when the
output power from the radio regeiver has

not been sufficient to fully modulate the

transformer as a centre-tapped L.T.
choke, the connection to the neon
lamp being as shown in TFig. 9, two
fixed condensers (2 or 4 mfd. capacity)
serving as the feed to the neon lamp.
Incidentally, this method,
shown in Fig. 9, can be used
in lieu of Fig. 7 if preferred
for ordinary push-pull. An
advantage of this arrangement is
that by means of simple switch- :
ing the loud-speaker may be ,_z
joined’ across the transformer f&
secondary winding for tuning in <
the television note first of all, and
then isolating the speaker when
reverting to the feed to the tele-
vision apparatus.

Arnocle
\ FOL S

o AT

When using push-pull the reader can employ this scheme,

may be required, whereas the modulation
on the neon lamp may be desired at a lower
level. This again cannot work under the
series conditions.

Thirdly, {since I have mentioned the
quality of any «“iron”’ circuit used in
conjunction with television reception, it
may be thought advisable to exclude the
iron-cored synchronizing circuit from the
neon lamp-so as to obtain a more perfect
image. To meet these cases it is necessary
to have a separate synchronizing valve.
The arrangement is shown in Fig. 11, and
consists nerely in adding another resistance

ST+
E Class' @ Oeaout

“=§ 7rzrshormer

Separate Synchronizing

Another useful piece of ap- Fig. 8.—Class B working for television

paratus to use in conjunction
with the neon lamp is a milli-
ammeter to measure the actual cwrent
passing through the lamp. In this way
an exact adjustment of H.T. potential
can be made, and, if desiréd, a variable

B is really very
similar to ordinary push-pull.

capacity coupled stage, joined to the grid
circuit of the output valve feeding the
neon lamp. Adjustments in both circuits
are then quite independent, and a per-
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capacity units, or combinations of the two, | but enough has been
are used generally without a single thought | said to indicate to the

I

tectly steady image
is possible under these

| conditions, as to current direction, for the ear does not | reader that he must watch these
HT+ ' detect the phase when | matters carefully if negative
W Ty - the loud-speaker is in | images are to be avoided.

operation. Current
reversals are definitely | A Clue
taking place, however, With the standard television signals
) as witness the case of | as now sent out by the B.B.C,, a positive
the detector stage. image is given at the receiving end with
With a grid-leak | an anode bend detector valve, followed by
and condenser arrange- | an odd number of resistance capacity
ment, the advent of | coupled stages, or a grid-leak detector
the incoming radio | valve having associatec with it an even
signals brings about a | number of resistance capacity coupled
decrease in the mean | stages.
anode current, where- This piece of information gives the clue
as, if an anode bend | to one method for reversing a negative
detector was used the | image into a positive one. Isither change
T mean anode current | the method of rectification, or add or
16 under similar circum- | subtract a stage of R.C.C., whichever is
Fig. 9.—An aliernative method to that shown in Fig. 8. stances shows an in- | more convenient or expedient. There are

crease in value. Obvious- other -ways in
OBTAINING A POSITIVE | |ly there are other parts yiCh e
IMAGE of the set where similar rent  reversa
. i | reversals happen, but the may be carried
i * | reader has not found it into effect, and
B can well remember the astonish- | necessary to give them ifa low-frequen-
ment shown by lookers when the | more than a passing cy transformer
first experimental transmission of | thought. If, for example, is included in
television took place from the Brookmans | you have two the set, then it
Park station on September 30th, 1928. Sir | transformer Is quite in order
Ambrose Fleming appeared on the tele- | coupled low-fre- to reverse the
vision screen just as if he was a nigger, | quency stages, connections to
and, until the mistake was rectified, it | then the signal on either the
looked very weird to see this eminent primary or the
scientist in such a strange colour. sccondary wind-
Technically speaking, he had been trans- ings, preferably
mitted as a ‘‘ negative image,” and it is the latter. Alter-
necessary to [warn the television novice natively, if an
of this likelihood, and show how it takes output  trans-
place. In a negative image all the dark former is used
sections appear light, and all the light for linking to the
sections dark, bearing the same relation television  re-
to the true hmage as a_photogrdphic plate ceiver, then the
does to the print which is taken from it. same expedient
The illustration on page IV shows what of reversal of
is ﬁneant-, o let us consider for a moment ! el'_lifil‘ \\'i"(i_i?ﬁ
what happens in our television process. | Fig, 10.—A4 mefer u 3 will rectaity
With. spot light scanning, the reflected £ erio mea;a::p”;: ;c,[‘::f[u?li]rersgte'ﬂ Qe o kB ke ey matters.  This
light causes an increase in current in the AT
photo electric cell circuit when the spot | the plate of the detector o T -

‘|,‘?" Class 8" Oudo
p \ 7rernstormer

*
¥
2
H
H
a

H 7+

is exploring the lght sections or highly | valve is in the same direction Neon
reflective parts of a televised subject, | as that on the plate of the Larmpo l I 3
while correspondingly there is a current | output valve at the same ]
decrease for poorly reflective surfaces. mstant.f A combination of a =
il stage of resistance capacity
Current Direction 1 coupling preceding a trans-

The resultant signal conveyed to ‘the | former, however, brings about
receiver, and after amplification to the | a signal reversal.  Other
light modulating device for reconstruction | instances could be quoted.
into an image, must, of course, be made to = i
follow thesameorder. Taking, for example, ‘g
the simple case of a disc machine working
in conjunction with a neon lamp, the lamp
brilliancy must increase for the high
lights and decrease for the dark patches:
to give the true positive image. . :

Now in the radio set used for receiving
the television signals this current direction
must be studied. As far as sound reception
is concerned, the matter is really of no
consequence, Transformers, resistance — !

Syncﬁrom.‘szhj
Gear

Fig. 11.—Using a
separale synchronizing
valve generally pro-
duces the best results.
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also applies when a choke-transformer feed
is used.

Any device which brings about a reversal
of grid voltage can cause a negative image,
and, in the course of many tests we.have
made ‘with radio sets designed specifically .

T R SR

Reversal of light and shade in a
" negative image.

for the reception of the television signals,

we have found several instances of this

happening. - In the days when neutralizing

was popular, it was noticed that over-

neutralizing brought about & reversal, while

curious. reaction or bypass feed backs gave

similar results. If the grid voltage adjust-

ments are incorrectly made, so that both

anode bend and grid-leak rectification take

place, this also causes a combined positive

and negative image, while, strangest of all,

on one -occasion a run-down filament aceu-

mulator gave a negative image. These cases

which have just been cited are, of course,

of somewhat rare occurrence, but if you

bear in mind the points emphasized

earlier, and apply the cures suggested,
then negative images will not be a souree of f
WOrry.

THE BAIRD MIRROR DRUM
« TELEVISOR.”

"t BE Baird Mirror Drum Televisor,
complete with its radio receiver, is
boused in a modern and distinctive

cabinet of natural walnut, with dark brown

fittings and mouldings. In the top section
is accommodated the television projector
and screen. This is a mirror drum revolving

ahbout a horizontal axis and driven by a

small universal mains motor. The motor
support also has a rectangular and hollow
housing to which is serewed the Baird grid
cell unit complete with its projector lamp.

Image Building .

A light, beam from the 100-watt projec-
tion lamp is modulated by the cell, and after
being reflected from an inclined mirror is
focused on to the drum mirrors by a 3in.
diameter double-convex lens. Since each
mirror on the drum surface is canted (with
reference to'the drum axis) by an amount of
onesixth of a degree with reference to its
neighbour,  the drum, when revolving,
allows each mirror face in turn to- take
charge of the light beam and.project a spot
of light on to a front sereen. This spot

PRACTICAL TELEVISION

moves vertically, building up thirty strips
of light laid side by side, the screen itself
being pulled out:similar 1o a camera bellows,
for focusing purposes. . Wlken this is done
the resultant active light area for showing
the television image is 9in. high by 4in. wide.

The incoming radio television signals are
fed to the grid eell after being amplified in
the radio receiver, graduations of light and
shade being produced on the screen to
create an image whieh has the character-

istics of @ wash drawing, and not one made

from dots, as in the print of a halftone
illustration.

| Radio Side

Cloming now to the radio side, we find
& mains-driven set having a single high-
frequency stage, anode bend detector, and
three stages of resistance-capacity coupled
LF. The qutput valve is a large D.0.24,

land this feeds the cell from a resistance-

capacity output, the cell, of course, being
a voltage-operated device. The appropriate
voltage bias on the cell is furnished from a
resistance network joined between the
main positive. high-tension feed and H.T.
negative,

To maintain the projector apparatus in

{ synchronism with the television transmitter,

the familiar thirty-toothed cogged-wheel
components are added to the motor at the

end remote from the drum. The field coils |
1of this synchronizer are fed from another

D.0.24 output valve, which is R.C. coupled
to the other D.0.24 valve. In this way a
separate synchronizing feed is secured

 whose strength is adjusted by a potentio-
meter control on the grid of the D.0.24

valve. Finally, we have a D.W.4 rectifying
valve furnishing the required current and
voltage for the valve anodes. Oune of the
accompanying illustrations gives an idea of
the “ solidly  built receiver,

Operation

A striking feature of this receiver is the
comparative ease with which reception is
accomplisbed.  This once and for all kills
the hitherto prevalent impression that
working television apparatus is a tricky and
difficult operation. Firss of all, the motor is
switched on and allowed to build up to
speed, and in order to “ see ” whether the
motor is running at its correct speed of 750
r.p.m. a stroboscopic indicator is mounted
on the motor shaft, being illuminated by a
small neon lamp fed from the A.C. mains.
The lines of the stroboscope appear to re-
main stationary when the speed is correct,
any movement clockwise or counter-clock-
wise being checked by - adjusting the
variable resistance in the motor feed. It is
advisable to “warm up” the motor by
running it for about fifteen minutes before
the television transmission staris.

Only the medium waveband is covered
by the coils in the set, as there are no
television transmissions in this country on
the long waveband, and since the signals
emanate from the London National station
‘on 261 metres, tuning is a very simple
process. A loud-speaker is incorporated
so that the “ sound ” of the signal may be
heard, and when dcorrectly tuned in, a
changeover, via a switch at the back.of the
cabinet, is made to- the vision cquipment.
If synchronism is correct the image will
appear immediately on the screen, but if
inclined strips of Jight having
patches are noticed, the motor rheostat
must be altered slightly until the heavy
black synchronizing lines, which border the

.image top and bottom, lie horizontal.

The image even then may beAdisplaced
vertically and.-honizontally from the centre

black
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of the screen frame, but matters are soon
rectified by rotating the large knob on the
left of the cabinet, This turns the earcase
of the driving motor and so produces both
a vertical displacement of the inage, as well
as a slight side drift to left or to right.

Results .

Compared with the earlier ¢ Televisors *’
the image remains very steady. One reason
for this is the flexible coupling between the
drum and the motor shaft, this providing
a mechanical filter to damp hunting, while,
in addition, the strength of the synchroniz-
ing signal is adapted readily by the poten-
tiometer control to the grid of the D.0.24
valve feeding the synchronizer. A slight
vertical swing may be noticed, but the
image does not run away several times
during the course of the half-hour’s trans-
misston, as was found in the earlier appara-
tus. Occasional reframing may be necessary,
but this arises from the nature of the
signals emanating from the transmitter.

Close-ups are remarkably good, it being
possible to recognize easily any familiay
face. On the long shots detail is, of course,
not so pronounced, but here we are con-
cerned more with rhythm of movement,
shown, for example, by dancing, or special
acrobatic turns, It is necessary to sit at

least six feet away from the screen to get
the best effects, and the black and white
images are extremely bright, and may be
seen by a whole roomful of people at the

same time,

i

The new Bush-Baird television receiver, coms
plete with sbund apparatus. ' The loud-speaker
fret is situated immediately below the viewing
screen, and this is adjustable in the same
manner as the foctissing screen of a camerd.
There is no need to dim the lights of a rosm
with thisveceiver. ;
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THE EASY ROAD TO RADIO

B[GINNER S

suPP

‘HERE are two_ gencral types of
variable condensers used in radio’
reception—the ordinary kind, with

“one set of fixed and one set of moving

vanes, and the differential, Whlch has two

sets of fixed and one set of 1 moving vanes.

Fig. 1 shows the arrangement of the vanes

of this latter type. You will see that,

‘from the theoretical point of view, it is

realy two condensers in series. By

rotafing the spindls attached to” the

';graduaﬂy increases in capacity while the
other one decreases. The moving vanes

the spindle is half-way through its total
arc of rotation each condenser is of the
samé value, that is, half ‘its maximwn
value. . This position of the moving vanes
is shovm in the centre diagram in Fig. 2.
The other two drawings show the position
of the vanes at the fullest extent of the
rotation of the spindlein first one direction
and then the otheér. When the capacity
of one condenser is at a maximum, that
of the other is at a minimun.

Now there are several uses to which
a differential conderiser may be put, but
we will deal first” with its

).n-u-_ )40, o “-, Nypre. u-n-Q-f n-x}-} »-u-n-n-npu-’ L) | ) ) G - )
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moving vanes one of these. condensers i

are semi-circular in shape, so that when,

THE DIFFERENTIAL CONDENSER.
How and Why It is Used

Fig. 1.—The elements of a differential
condenser. - Above, two ways of representing
a differential condenser diagrammatically.

pass on round the anode circuit when an
H.F. stage is used hefore the detector,

the anode itself, as shown in Fig. 3. !
This choke acta as a barrier, and prevents
it travelling farther than the anode of i
the valve. However, the choke is not in
itself sufﬁcient, and the ‘‘ unwanted
current > may be strong enough to force
through this barricr unless some alterna- i
tive path is prov1ded In Fig. 3 this 3
alternative path is through the reaction
coil and reaction condenscr 1o the fila-
ment. It is indicated by the arrows.
Now when the reaction control is *“ turned
on fully,” that is, when the reaction
condenser is set somewhere ncar its
maximnum capacity, this path offers a
very easy exit, but when the reaction
condenser is set to its minimum position
it presents a very lugh nnpcdame, and
the *“ unwanted current ” has no escape.
This is where the differential condenser
comes in. It is connected as in Fig: 4.
Now a moment’s consideration shows us
that whatever the setting of this condenser
the Dby-pass effect is always combdnt
When the condenser is in the * full-on’
position then the HIF. currents travel
from the anode wvie the reaction coil, the
fixed vanes A, and the moving vanes C,
to the filament, as shown by the arrows
in the left-hand dia.gra-m in Fig. 4. When
the .reaction is * turned-off,” then the
path- of the H.F. impulses is from the
anode to the fixed vanes B, thence via C,
to the filament. In any intermediate
position the currents follow a divided
path—partly through the reaction coil
%n(Ci A C, and partly through the path

High Note Cut Off

It may be argued that if the only draw-
back to the ordm(uy reaction condenser
ig that it does not provide an alternative
path for the H.F. component when it is
set at zero, then a fixed condenser between
anode and filament, as in Fig. 5, is all that

most common apphcatlon,
pamely its use as a leactlon
control.

By-passing the H.F. Currents

For many years now the
standard method of con-
trolling reaction has beén by
using a reaction coil:with a

O] O

is needed. Admittedly, this
[e) often provides a solution of

the problem if the value of the
fixed condenser is carefully
chosen, but even so it has
not quite the same advan-
tages as . the differential
method. For one thing the
value of the fixed condenser
must be sufliciently large to

1 | ORI {1 D | A | D D | ) AN} G | D | D || G- ) S | ) G| |- ) M ) 49 D | S} D | AN | | G- AN | | I | D | ) ) G- 1O | | (

fixed numbeér of turns of wire :
and fixedcoipling,andtovary - A
the current. through this: by
connecting it in series ‘with
a variable condenser.  This
method is illustrated in Fig. 3: - However,

Theé most obvious “is-that when the re-
action’ condenser is set at & -minimum
there is no easy path for the H.F. com-
ponent of the anode current-of the
detector valve.

The anode current of the detector valve
may be considered as cons1stmg of three
separate parts. There is the- steady
direct current . from the - high-tension
supply, the rectlﬁed speech’ current, and
the amplified” H.F. impulses. 1t is the
| last-named which are used for reaction
purposes.
of the reaction coil, and superimposcd on
the input current. Now, apart from its
use for reaction purposes, this H.F. part
of the anode current is not really wanted.
If it finds its way to the grid of the next
valve it will- cause distortion and possibly
actual howling. Again, if- it is allowed to

- —(
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as shown here, it: has certain drawbacks."|

They are féd back by means A

8 A 8 A

Fig. 2.—Plan of the vanes of a differential condcnsﬁr, showing three

different settings of the condenser.

then it is possible for it to cause undesir-
ab]e back coupling through the medium
of the

. common
H.F.c. impedance
of the H.T.
source.

The usu-
al thing to
do with this
unwanted

currentisto
T impede its
progress by
including

an H.F

T choke in

! the anode

circuit  of
thedetector
immediate-
ly {ollowing

l‘*—» — ——
Fm 3.—The orthodox method
of controlling reaction, using an
ordinary variable condEnser,
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by-pass the H.F. current
8 when the reaction condenser
is at zero. However, this
value may be too large when a
reaction condenser is all in,
for the total value of the by-pass con-
denser and the rcaction condenser nay
be such as to by-pass some of the higher
audio frequencies and thus mar repro-
duction by loss of the higher notes. It
is also-found in practice that the use of
the differential condenser provides a
smoother control of reaction. It certainly
provideés a greater range of control than
an ordinary condenser of equivalent value
used in conjunction with a by-pass con-
denser, for when -the differential is in
the ** full-on” position nearly 100 per
cent. of the current passes through the
‘r‘eac_t;ion coil, while when it is in the
oft” position practically all of the :
current passes direet to the filament via !
B C. (see Fig. 4), and only the smallest §

fraction (due to the minimum capacity
between A and C) passes through t-hei
reaction coil. This is an advantage with l
(Continued on page 656) i
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i Fig. 4,—Showing the connection

and the working of a differential
’ reaction condenser.

(Continued from previous page)
some circuits. For instance,
* with some multi-range coils there
is considerable différence neces-
ary in the setting of the reaction
condenser on one wave-band
compared with another.

The ‘‘ Differential >’ as a Volume

Control

The  connection for a differ-
ential reaction condenser, shown
in Fig. 4, is not the only possible
arrangement. Another version
is shown in Fig. 6. Differential
condensers are also used for a
variety of other purposes besides
reaction control. One of the
best known is as & volume -con-
trol which works by varying the

g

]
=1

Fig. 7.—Differential condensers used as
volume and selectipity controls.

variation in the wavelength of the aerial
circuit, so that when the volume control
is operated it may be necessary to readjust
the aerial tuning condenser. If this latter
ig ganged this will naturally be impossible.
Incidentally, with this form of volume
control the selectivity will be
increased as the volume  is
reduced. :

A similar use for a differential

»  condenser is as a varidble coup- -
ling between the H.F. valve and

the following grid coilin a tuned-
grid cireuit. This is also shown

in Fig. 7. The condenser used

as a variable coupler is repre-
sented at D E F. Here the
action is precisely similar to
that of the differential condenser

A B C. In the same way that

A B C controls the inpus to the

G VR ) D () A

aerial input. The circuit is
shown in Fig. 7.  When the

are completely interleaved with
the fixed vanes marked A, then
the input- to the tuning coil is at a
maximum and loudest signals result
As the moving vanes are rotated towards
the other set of fixed vanes, so the input
via C A is reduced and at the same time
the aerial currents find an alternative
path direct vo earth via C B.

This type of volume control has the
advantage that it i3 very simple, noiseless

Fig. 5.—The use of a by-pass
condenser.

See text,
condenser.,

in operation, and covers a large range, it
being possible to cut down the most
powerful stations to a whisper. Its
disadvantages are, firstly, that even at
the full volume setting there is some slight
reduction of input owing to the fact that
there is still a small minimum capacity
existing' between C and B. Secondly,
that variation of the control means slight

Fig. 6.—Alternative connec-
tions for a differential reaction

first valve so D E F controls
that to the next valve (in
this .case the detector). In
practice it is hardly necessary
to include both devices in the
one circuit, as in Fig. 7, as more than
sufficient control can usually be obtained
with either one or the other. The
variable coupler, however, is sometimes
used, in conjunction with an ordinary.
pre-set or variable condenser, in series
with the aerial as an additional selectivity
control.

A Simple Anti-break-through Dodge.

HE references to anti-break-through

- devices .in recent .issues of
Pracricar, WIRELESS contain no-mention
of the following simple expedient, It is
hot everyone who would care to go to the
trouble involved in ‘making up the
device mentioned in ¢ Wrinkles” of
November 4th issue; nor go to the ex-
pense of buying a special choke, so
that perhaps my own simple but efficient

i
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% moving vanes of the condenser
{
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method of preventing break-through may |

prove of interest to others, especially
those who have on hand a number of old
plug-in coils.

pleased with its performance. The one
snag, however, was break-through, as I am
rather near to Moorside Edge. I thought of
buying one of the special chokes intended
to prevent this nuisance, but before doing
8o I decided to try out the following ex-
periment. I mounted an ordinary plug-in
coil-holder on a small square of half-inch
thick board, and then connegted one of ity
terminals by a short length of flex to the

a0 }:__ r—i
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I recently changed my coils for a dual- |
wave iron-cored tuner, and am immensely |
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TOPICAL TECHNICALITIES

The Carrier Wave and Side Bands.

AS might be imagined, the name carrier &
wave is applied to-the wave sent out by a
broudeasting station for the purpose of * Corry- 3
ing’” the modulation or sound frequencies. 1t
is the carrier awave which takes the frequency or ¢
wavelength wpon which the station is said to
transmit, and thus the carrier-wave is of constan. >
frequency. For example, the wavelength of
Londor Regional is 355.9 metres, and the fre-
quency, 843 kilocyeles, By this it is meunt
that a constant oscillation of 848 ktlocyeles is
emitled by the station. But this is not the only
series of osciilations to be sent out, Jor others,
cor;*espmz‘dinmotheaudiblefrequmwie&(genemlly
taken as ranging from 10 fo 10,000 eyeles per
second) are also transmitted. As a matier of
fact, it is the lutfer serics of frequencies which %
are actually employed to drive the lqud-speatker,
the carrier-waye serving merely to transport the 5
avdible frequencies from the transmitting aerial
to that used for receiving. F
The audible frequencies are generally referrea
to as side-bands, because they occupy a band of 3
frequencies on each side of that represenling the
carrier wave. For instance, suppose & note of 3
frequency 1000 cycles were being sent out from
London Regional the frequency of that station 5
wowld not be just 848 kilocycles, but would be
843 kilocycles plus end minus 500, cycles (half 3
of 1,000 cycles.) A tuner giving 9 kilocycles '
‘separation will give full response to all audio- 5
frequencies up to 9,000 eycles (9 kilocycles). !
X \ o2
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aerial terminal of the set, and took the
aerial lead to the other terminal. I then
plugged in various sized coils, and eventu-
ally found that a No. 200 did what I
wanted, for syoating puug.
it effectively I

medium
waves from
breaking
through on
thelong, and
allowed the
latter to
¢c 0 m g
t h rough
without r, aggia.
any in- &

AN

ence- On
switch-
ing over
again to the
medium
waves it is
only necessary to pull the coil out of its
holder, and insert a sherting plug in
its' place.—A. J. Woop (Manchester).
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"IN SEALED
CARTONS

LISSEN KITS-

NEW LISSEN SKYSGRAPER FOUR ALL- Send
WAVE CHASSIS MODEL, complete kit 10’3
comprising all components, including set

of Lissen Valves, Cash or C.0.D, Carrlade only
Paid, £6/12/6.

Balance in 11 monthly payments of 16/3,

NEW LISSEN 7-VALVE SUPER-HET Send
(Chassis Model), complete with . Lissen 15,_
Valves in Sealed Carton. Cash or C. O D. /
Carriage Paid, £8/17/6. only
Balance in 11 monthly payments of 16/6.,

MOVING
coIL

SPEAKERS

NEW BLUE SPOT 45 P.M. MOVING-COIL Send
SPEAKER with input transformer, Cash or 6,_
C.0.D. Carriage Paid, £2/5/0.
Balance in 7 monthly payments of 6/~ only
BLUE SPOT 99P.M. PERMANENT MAG-
NET MOVING-COIL SPEAKER. Complete Send
with tapped input transformer. Cash or 6,_
C.0. Carriage Paid, £2/19/6.
Balance in 10 monthlv payments of 6/- onJy
i NEW W.B. P.M.4.A. |
i MICROLODE PERMANENT !
i MAGNET SPEAKER |
z i complete with l
{ switch - controlled Send g
] multi-ratio - input !
. transformer. Cash , .
g or C.0.D. Car- '
H riage Paid, £2/2/0. i
i Balance in 7 month- only i
LS

ly payments of 5/9.

L L - e T i o X

W.B. P.M. Y PERMANENT MAGNET SPEAK- Send

ER. With input transformer. Cash or C.0.D. 5[

Carriage Paid £1/12/6 11-
only

Balance in 6 nionthly payments of §/-.
ROLA FR6 P.M, 58 ““B’ MOVING Send
COIL SPEAKER with input transformer.
Cash or C.0.D. Carriage Paid £1/19/6.

Balance in 7 monthly payments of 5/6. only
& A “CHALLENGER " PERMANENT
MAGNET MOVING-COIL SPEAKER, with Send
special Ferranti multi-ratio input trans- 6i6
former. Cashor C.0.D., Carriage Paid, £1/15/0 ‘

Balance in § monthly pavments of 6/6

PETO-SCOTT

CLASS “B” MOVING-

COIL SPEAKER

Complete with input Send
transformer for power 2/6
or ' pentode output.
Cash or C.O.D. Carr.
Paid, £1/2/6 Balarice
in 5 monthly payments of 4/6
Power or Pentode Output Model,
or 2/6 down and 4 monthly pa / Cash or
ments at 5/f-. s 19 6

FERRANTI CLASS

only

‘—---g...---._____._—.,

“B” SPEAKER AM-

PLIFIER. Comprises M.C. Speaker, Class Send
“B” Power Output Transformer * with 7 9
Class ““ B’ valve. Cash or C.0.D. Carriage ,
Paid £4/4/6 Balancein 11'monthly payments = only
of 7/8.

BLUE SPOT 66R.B. CLASS “B” LOUD- Send
SPEAKER, with input transformer. Cash or 6
C.0.D. Camagé Paid, £1/10/0._ l'
Balance in 5 monthly pqvments s "of 6/-. only
NEW GARRARD MODEL 202A. 12-in, Send
Turntable, Electric Motor for A.C. ‘mains: 6
Cash or C.0.D. Carriage Paid,: £2/10/0. ,'
Balance in 8 monthly payments of 6/-. only
"ATLAS G.A.25 ELIMINATOR, for A.C. mains, Send

Class B and Q.P.P., four tappings: 60/80,

50/90, 120, 150 volt, 25 m.a. Cash or C.O.D.
Carriage Pald 52/19 6. Balance in 10 month-
ly payments of 6/-.

_components guaranféed for

Pl L C) T L l\ S S"BJ'

WITH COLVERN SGREENED COILS

Peto-Scoft again triumphs with this up-to-the-minute
CLASS ** B Battery 4 Kit at the right price. Provides
super-selectivity and sensitivity with outstanding mains
quality and seven times the volume of the ordinary
battery set. Single-dial tuning ; several coils ; built
on Metaplex.. Comprises Variable-Mu 5.G., detector,
Class ‘B’ power-driven and Cfass “B " output
valves.  Complete Kit (less valves) includes detailed
¢ simple to build ’" instructions and Assembly Blueprint.
A superlative Class ‘*B
Kit with matched and tested

12 months by Peto-Scott.

YOURS FOR

),- 3

KIT “A”
Cash or €.0.D.

or 5/- deposit, and 12
monthly payments of 6/-

Carriage Paid,

£3-10- 0

]
K]T g As I\lt ‘A7
as detailed above, i in-
¢luding 4 PETO-SCOTT
matched and lested Valves §
and Peto-Scott Consolette
Cabipet. as  fllostrated.
Cash or C.0.D., Cafriage
Taid, £5/15/0, or 12
monthly payments ot 10,6,

jemmmmmamen s —————
KIT “B)* 4g Kit “ A,
detailed above, bat includ- i
ingy 4 PETO-8COTT :
matched and tested Valves. !
H
:
]
1
]

Cash or C.0.D. Carriage
Paid, £:2/8, or 12}
montlly paywents of 9/6.

-...--.--.-...
Ay,

-

Recommended” FETO-SCOTT SPEAKER 1! required, add 22/6
to Cash Prices, or 2/- (0 each monthly payment.

IMPORTANT.

you by return.

Telephone :
West End Showrooms :

Dear Sirs,—Please send me, CASH/C.0.D./H.P. :
for which I enclose 1’ ........ Ao A Sz ki g A7

‘ KIT“ A”

657

e!iileﬂﬁfléiiEliiifliiii)Silfliiiiiuﬂaikeﬁﬁzlé!ﬁl4§7€)e$7€145ﬁledﬁf)eiﬁf)e!?E)eiifl4!?224575}45E14575h

Auli\olj's (it of FIRST SPECIFIED TParts,
caiucludinz Peto-Scott l‘\IETAPLEX Chassiy,
but less valves, Cabinet and Speaker, Cash or

€.0.D. Carriage Paid. 2 £5-5-0
or by 12 2_:nonlhly payments of 9/6.

W

s As  Kiti
| R W A Kil} iKIT*“ ¢’ AR
KIT B A u“!mlh Yalves -and  Peto-! %u;&!

'Wﬂ‘,h Valves only.

Cash or =

[ M 10rbit  Walnut  Consoleite !

gC.0.D. Carriage Paid, 87/4/0. l ¥ Cabinct. but less HSpeaker.}¥

; ?)]:‘L\L f{ 13 /3 . :gnsh orss().;).D. (.nmngc:

3 e .1 | Paid 15/0.

5 ]
SEND 1

e i mineii g onx 15/3 )

g mon if 13{’3 yrenc sl lBaIance inll month-'

] . sl payments_of 15/3. |

If W.B. P.MG6A., Speaker required, add £l/12/6
to Cash or C.0.D. prices, or 3/- to each monthly
payment.

EXCLUSIVELY SPECIFIED PETO-SCOTT
CONSOLETTE CABINET.

Coundly constructed of the finest maletials. Hard French polished.
Selected and specified by Mr. F. b Camm for the-Orbit, Front
ready drilled to take sef f‘dgh ¢r 0.0.D. Carriage 21 /_

d
SEND FOR NEW CA’BLNET CATALOGUE

SIXTY-SHILLING THREE——

KlT (1] A #Y Exactly as Mr. Camm's Kit of Send
parts including ready drilled 4/3

wood for frame work excluding valves, Cabinet and d

3peaker. Cash or C.0.1. Carringe Pajd £2/7/0. ooly

Balance in 11 monthly paysients of 4/3.

PET0-SCOTT CO. LTD. 77 CITY ROAD, LONDON, E.C.1.

Clerkenwell 9406/7
62 High Holborn, W.C.1.

...+d. CASH-H.P. Deposit,

and

KIT ‘lB”:\;é{]’;ﬁd;\n'"'lKlT(i 93 As Kit ". N
ISpeaker. QGash for ©.0.D. ¥ ySpeaker, and Cabinet. (.ash.
¥ of .pnymcnts or .

DRILLED and with boles cul ior speaker and valve
PETO-SGOTT PERMANENT} MAGNET
19/6
EOMPACT CABINET. A
=PILOT CLASS “B "
present Battery

Complete with |

cluding  driver

put choke, W.B. ¥

2408 valve, wire

instructions,
diagrams. ©ash or C.0.D. 37/6.
Carriage Paid, £1/2/6. Or 2/6 deposit, balance in §

I‘---v-l--ll-|.lll----l- NAREEREAY AL 3 N AL 2220 1 23
ingluding
nal\ es, but less Cabinet and H :\ahes and Peto-Scott M.C. 1
1Carriage Paid, £3/9/9, or 121 Yor L0, Carriage  Paid,
.monl.hly payments 6/6 3 -{5,4/3 or 12 monthlv 9/6'
Veginme wimwns mameammn x
1 Set Peto-Scott wood parts for iramework READY
holder. Inciuding Pucking and Postuge 5]3
MOVING-COIL SPEAKER
Cash or C.0.D.
PETo-SOOTT fine Cabinet at a competi~ 15/
{ive price with vignetted front. Pogt and packing paid. -
Converts your
Setto Class ”’ B’
Amplification.
all necessary
components, in-
transformer,
Class *“ B 7’ out-
T-pin valve- 8
holder, B.V A.
and screws, ete. i
Full-size Blue-print, assembly
Balance in 7 monthly payments of 5/6.
Peto-Scott Class B  Speaker, Cash or C.0O.D.
monthly payments of 4/6.
S xnnsassussERANRRESE

Illll‘lllllllllﬂllﬂI.Iljlall}l!llilll‘f“llllll.-ll!_

sunand

Parts, Kits, Miscellaneous Components, Finished Receivers or Accessories for Cash, C.O.D.
or H.P. on our System ‘of-Easy Payments.
C.O.D, orders value over 10{- sent Carriage and Post Charges Paid, Great Britain only.

Send us a list of your wants. We w:ll quote

Telephone: Tlolborn 3248,

Pr.\V. 9/12/33
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‘ RECEIVERS |

Ready. Radio EM. Plus Four

N this receiver we have what was at
one time a most popular circuit, but
which ceased to have appeal principally

owing to lack of long-wave tuning facilities,
and also owing to the fact that -it was
designed for the valves which were then

obtainable, and which were later much |

improved. Thusit became pdssible to obtain
better resuits with a simpler form of circuit
and, inaddition, toobtain long-wave signals,
Messrs. Ready Radio have been experi-
menting with the various circuit details of
this receiver and have succeeded in incor-
porating long-wave tuning, together with
other modifications which have enabled the

modern_screen-grid valve to be émployed |

in-the H.F. stage, and have thus :
introduced a very fine example of a ‘
receiver which does not embody-
some of the points which have *
been thought essential in ,mgde}‘n
receivers. For instance, no screen

are included -for the coils, ‘&
simple vertical metal partition -
sufficing to separate H.F.-and

succeeding stages. The coils them-
selves are wouad on 3in.. diameter-
ehonite formiers, LitZ “wire being
employed "for the gnd tuning
circuit and the coupling coil in the
aerial circuit, and the primary of
the IL.F. transformer being wound -
with very . fine wire on ebonite
spacers arranged over the fofmer
winding.  The fine wiré offers”a

a minimum of capacity coupling
and has several beneficial points.
The long-wave winding on both
coils is arranged on a smaller ebonite
former fitted inside the K first-
mentioned former, and is rigidly
held in position with ebonite spacing
tubes. , Obviously the external field
of this type of coil is very extensive,
and the receiver in question hasg

The

been - designed with the “ H.F. section |

quite a large - portion of
the chassis. A “two-gang condenser is
cmployetl ~ for tuning the two cir-
cuits, and this is of the totally screened
type, having a concentric trimming knob for
accurate mafching of the. two _circuits.
The remaining controls on the front of the
cabinet are for volume (operating on- the
S.G. valve), reaction, and wave-change and
on-off switches. )

The Layout

We have already mentioned the arrange-
ment of the chassis; and the only_other- point.
of importance, is the connection to the
anode of the 8.G. valve. Thisis ofthe metal-
braided type and is passed through a hole
+in the screen and is also connected to earth to
avoid instability. The receiver is mounted in
the lower portion of the cabinet, no sub-
chassis form  of construction being em-
ployed. A shelf is fitted across the centre
of the cabinet and this is intended for the
batteries.” Unfortunately, in the particular

occupying

I

sible to connect a standard L.T. battery

shortness of the battery leads.” Tlie speaken
which “is fitted in the upper portion is a

Magnavox moving-coil,

. Test Report e

- Wlhien testing the receiver we were rather
-surprised at the large number of connections
¢ which 'were necessary, no less than seven
separate H.T. and G.B. adjustments having
to be made. . Perhaps this could have been

ances in the circuit, although doubtless the
designer had in mind the possibility of get-

finished receiver in one of the neat cgbinels
which Messrs. Ready Radio also supply.

ting that little bit extra from a more accurate
adjustment of H.T. voltage. However, that
is a personal prejudice, and no doubt many
listeners” prefer to have every adjustment
at their finger-tips in order that they may
satisfy themselves that they are getting the
last ounce from a receiver. The voltages
were adjusted according to the makers’
recotnmendations and t,}ie necessary valves
plugged in. The_receiver was very lively
and quite a number of stations could be
obtained as theitunhing dial was rotated.
To get the best from the receiver, however,
a certain amount of care was necessary to
enahle selectivity to be adjusted to suit the
loca} conditions. Thus the volume control
and the reaction control are adjusted to-
-gether to-obtain the desired volume and
separation of stations. Under average
conditions the receiver should prove
highly satisfactory from-every point of view.

The receiver is obtainable as a kit at
£4 17s. 6d., and cabinets, complete with
loud-speaker, are obtainable from £2 up-
wards, &

Ei

model submitted to us it W:%s’f'o‘ﬁxid ‘ixj\ipgs}: :

and to ‘place it on this shelf owing to the .

' modifiéd by using voltage dropping resist- |

IMPROVING  SUPERHETERODYNE
. "PERFORMAMCE

(Comiydgef ﬁ'om ;qge 573, Dec. 2nd issue)

1 An atticle dealing with adjustments neces-

sary to ensure maximum results.
- By P. E. BARNES, B.Sc,

THE adjustments riecessary can be con- .
. sidered under three headings: firstly,
the adjustment of the trimmers to balance up
the stray capacities in the circuits ; secondly;
the fixing of the relative positions of the coils
80 as to give the desired band width ; and
lastly, the adjustment of the oscillator-to-
engure that the intermediates are fed with
the correct frequency. ' :
TheAirst of these points is simple, and
- the “trimmers aré simply set by ear to
give the maximum signal strength. If this
sheuld involve one trimmer being set at
1is. extreme’ position, then the remainin,
ones shotild  bs ‘moved slightly in the
opposite diréction, and this continued untﬁ
all trimmers are adjusted, without any ongd
‘being at either its maximum or minimuny

position,’ : we ’

Selection of the Intermediate Band Widtlj

.. This adjustment, t60, can. be made by
ear. In general, the further apart the coilg
in each intermediate are sef, ‘the more
“selective the set, but the side-band custing:
may become s0 sévere that the tone control.

.| will not- be. able to cope with it. ' The
.| intermediate . immediately preceding* the

second -detector may be so adjusted, as it id
usually fairly “heavily . damped.  The rei"
maining ones must be set to give thé best
compromise between sensitivity, selectivity,
and quality. =~ .. . ,

- If a separate oscillator is available, ‘or if
one can be rigged up out of parts already
on hand and calibrated, then it .would be

‘+possible to set the intermediate “stages

to give any desired degree of.band-pass
dction at the particular -intermediate
frequency chosen, but this is-.rather a
difficult operation for the ordinary con-
structor, and, ‘furthermore, is - usually
unnecessary. - . '

] Adjusting the Oseillator

" The adjustments necessary to the os:
cillator cannot véry well be described in

- { detail, as the many different methods of

tuning render any general discussion too
vague to be practical, and the instructions
of the designer must be followed.

, There are, however, one or two points
which can be mentioned.

In general, the preliminary adjustment
should be made on the tuning coil trimmers,
on a low-wave station such as Fécamp,
If the oscillator is tuned by one section of
a ganged condenser with specially shaped
vanes, its trimmer should be adjusted at 4
station near the top of the medium wave-
band, such as Munich or Brussels No, 1,
swinging the ganged condenser slowly over
a few degrees until the optimum setting of
the trimmer is found, A slight readjustment
may then be needed on the tuning trimmers
at the lower waves. Repeat the procedure
to make absolutely sure that the settings
are correct, for care here will be well repaid
in operation. The long-wave adjustments
should be made by means of another
semi-variable condenser which is introduced
in series with the oscillator condenser,
known as a “ padding” condenser, and
the trimmers already set must on no
account be touched.

this procedure demands accurate

matching of the coils, which is why many
(Continued on pg:ve 672)
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PURVEYQORS OF
ELECTRIC LAMPS

BY APPOINTMENT

il

‘Look boys - onehand!

The Christmas programmes are going to be
first-class. How annoying if you switch on
and find a valve has gone “phut”. Don’t
be disappointed this Christmas. Be certain
... Fit Mazda Valves. . . (That’s if you have not
already got them, of course). They are reliable.

* CHRISTMAS PRESENT *

Give your set a new set of Mazda Valyes.

THE -EDISON SWAN ELECTRIC CO. LTD.,

MARUFACTURERS
& PURVEYONS OF
ELECTRIC LAMPS
BY APPOINTMENT

il ""mmfmw

Z[

1

MagabRZ:/ia Valvesare manisfactiired in Great Brisain for the BritishThomson- Houston Co. Ltd. London & Rughy

(8T)
155 CHARING CROSS ROAD, LONDON,’W.(;.Z.
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HE problem of deciding what Christ-
mag presents are to be given to
one’s friends and relations is always

a difficult one, which sorely taxes tihe
resources of the buyer and not infrequently
results in the purchase of a neck-tie or a
pair of socks which are never worn. But
) - when buying a

present for a wire-
less ““ fan,” there
1 i3 a very wide
'} choice, and the
intending buyer

j need neverrun the
risk of giving a
useless  present.
At the same time,
a few suggestions
will probably be appreciated

component or gadget that
is likely to appeal to the
recipient,

The question of price is
generally the first that
should be settled, and ob-
viously, this can only be
decided by our readers
themselves. 1In view of
this, we propose to deal
with a range of suitable
presents in order of their
approximate prices. For
instance, the first section
will refer to components
and Wilson that can be bought for
Electric Lid. less than five shillings,

whilst in the following
sections, gradually increasing price levels
will be considered. We might point out
here that should further details be required
in connection with any of the items referred
to, they can be obtained from the makers
concerned or by making reference to our

A neat and use-
ful hand micro-
phone, made by
Messrs. R, C.

An  inexpensive and neat

By THE

in regard to the type of

cabinet loud-speaker by Messrs. Ormond.

e

This is the interesting Varley A.V.C, Unit,
which was specified for the *' Orbit.”

advertisement pages. As an additional
help to readers, however, it ought to be
mentioned that catalogues dealing with
the products of our advertisers can be
obtained by addressing a postcard to:
 Catalogue,” Practical. Wirkress, Geo.
Newnes, Ltd., 8/11, Southampton Street,

Strand, London, W.C.2. The names of the |

firms whose catalogues are required should
simply be stated on the card.

Under Five Shillings

Even if you wish to spend only a small
amount on your present, something really
useful can be bought. TFor instance, a

N iR

& A neai and
i attracltive signal
: light made by
- Messrs.  Bulgin.
.{(v -
£

Iriend might have a receiver of rather an
old type which is at present insufficiently
selective to enable the local station to
be climinated in favour of more distant
ones. In such a case, a pre-set acrial

condenser of the type made by Messrs, |

Ward and Goldstone, Sovereign Products,

1 Wingrove and Rogers, and several other

firms will be useful ; a value of about .0003
mfd. maximum is most convenient and can-
be bought at prices between a shilling and
two shillings.  On the other hand, the
friend might be suffering from medium-
wave break-throngh when listening to

TECHNICAL STAFF.
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77
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S -—
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long-wave stationg ; an anti-break-through
choke, as made by Messrs. Lissen, will be
much appreciated by him, and it can be
‘bought for four shillings.

Whilst on the subject of increasing
selectivity, mention should be made of the
“ Airclipse ”  “ Auto-Inductive _Aerial,”
which sells for five shillings. This gadget
can be used by itself to replace an elevated
aerial, or it may be used in conjunction

A Belling-Lee Mains Inlerference Suppressor.

with the aerial to reduce static inter-
ference.

There might be a friend who has recently
purchased a pick-up or microphone and
whose receiver is not at present provided
with a switch for changing over from
“radio” to “gram,” and he would cer-
tainly appreciate a neat radio-gram switch,
such as i1s made by a number of firms in
various patterns. A neat rotary switch

(Continned on page 663)

The famous * Wireless Construclor’s Encyclo=
padia,” which is so well known to our readers.
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CET REALITY .at Christmas

Your set this Christmas can-give reproduction more vivid and

lifelike than you ever thought possible. Thousands of W.B.
users have been astonished at the improvement the “Microlode”’
has made in the performance of their sets.

Unique features evolved in the W.B. laboratories place this speaker in
a different class from all other moving-coil reproducers @ Ib_e.
* Microlode ’ feature, giving more perfect_matching to the set than before
possible, brings an evenness- of response, obtainable in no other
way @ The ‘Mansfield’ magnetic system, W B. engineers’ famous method
of obtaining greater strength from the magnet, brings sensitivity, crisp
attack and clear brilliant top notes @ Hear one at your dealer’s to-day
and realise what you have been missing!

And here is a new way of obtaining radio in another room
The ‘Equilode,” just released, uses &n adaption of the Microlode prmcnple
It is the ONLY extension speaker that will work perfectly from ANY set.
{1t embodies also a volime control and ‘extension off” switch. As a
Christmas present to yourself or a friend, it is ideal. Price 3376.
Write for the folder.

MICGROL@PER Y Tt - -t7 B
The improvement WI“ AMAZE you

Wh‘ifeley, ‘Electrical Radio Co., Ltd., Radio Works, Mansfield, Notts

Sole Agents in-Scotland : Radiovision Ltd.. 233 Vincent St., Glasgow. C.2. Sole Agents in L.LF.S. : Kelly and Shiel. Ltd.. 4/ Fleet Street, Dublin

“WRITE FOR BOOK
| FUSESECTION

L contains  the following

Paragraph Headings
FUSE DATA

Institution of Electrical Engmeers
Regulations; Rated current and
B|ow1ng current ; Blowing fuses
8 by current surges; fuses for Bat-
tery Driven Receivers; fuses for
Mains Driven Receivers ; fuses
for Battery eliminators, sundry
diagrams, etc.

NATTERY Z€T POSMON FoR
NANDLRY LS ¥ UKD ¢ PCE 28 T wﬁn‘

s i
sockett 0.

o B
HS‘SS e G ase

—0 @mp\t‘g“(:wrtq“‘ B
50 VNG STT OR FUMNATOR WITh FULLVVE W/ RECTIRGR ;‘l‘:"\o\\a- SP:‘“EZ.\'J‘: -
Bl TR RASERANERENER o g [ 2022002000050 c0" WRIT E Nuw
: \ \ B Please send
e "“_':_——— - ] BELL'“G " LEE I'TD free booklet
— TER AD. ENFIELD, M r
: s " THE WANDERFUSE i CAMBRIDGE ARTERIAL “ROAD. ENFIELD, MIDDX
See tmportant article in Fit one and protect your valves. Contains I
“ Practical Wireless.” 150 MIA fuse. Designed for use in H.T.- lead Name I
Dated N. 5 ’ but has many applications. No higher than JHINamen B o 8 L e e el By PO e l
- al 0v. 251- a wander plug. Can be fitted without tools, l
Fuses and Fusing” Black or Red with fuse -. each 1/~ ' Address l
If unobtainable through your Dealer, write divect, ~ ff ~ oo
By L. 4. H ng €s. enclosing stamps or postal order. !



60 Voit

HITI ,6
100 Voit

HITI ?,n
120 Volt ’

H.T. @l -

9 v. G.B. 10d.

41 v. Pecket Lamp Battery 4id. .
There .is no H.T. Battery which gives greater

power or better service. Further, there is no
H.T. Battery which gives so much energy for so
small an outlay.

Pay what you will, you will never get a hetter
H.T. Battery than the All-British LION. It is

made under the Special Longevity Process which
ensures long life.

The best gift for your Set and yourself is the

PATENT & R
VINCE'S DRY BATTERIES, LIMITED.

LION WORKS, GARFORD STREET,LONDON, E.14

Telephone ; EAST 1902/3/4.

PRACTICAL WIRELESS
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Soldered contacts give
the best results.

Do your Soldering electrically.

ELECTRIC SOLDERING IS
SPEEDY. Switch on—ready in four minutes
CLEAN. No {lame-—hence no dirt

EFFICIENT. Constant heat maintained in the bit
RELIABLE. No jobs spoiled through bit cooling off
ECONOMICAL. 15 hours' use for 1 unit’

Al ELECTRIC SOLDERING IRON

Patent No, 243928 :
FOR ALL STANDARD VOLTAGES
Obtainable from Leading Stores, Radio
‘Dealers, Electricians, ironmongers, efc,
Write to -makers for FREE BOOKLET

W. T, HENLEY’S TELEGRAPH WORKS CO., LTD. |
DEPT.X.0.12.HOLBORN VIADUCT, LONDON, E.C.1

Read this

B QUALITY

Produces

! EFFICIENCY

TESTED BEFORE DESPATCH
The original BECOL ebonite low loss formers are thoroughly
reliable. They are used in all parts of the world. Look for
the BECOL trade mark, Ask your dealer. If unable to
supply write direct, SEND NOW, enclosing 6d. (post free)
for third edition up-to-date handbook of tuning coils for DUAL
RANGE, BAND-PASS, and SUPER-HET. circuits. Fully
illustrated with data. A very interesting handbook.

RODS. SHEET, TUBES, PANELS |

The BRITISH EBONITE Co., Ltd.,
Hanwell, London, W.7.

. - _
? i . They are as good as any and | SAVE 500/,
382 are entirely British, Non-microphonic and JFULI./OY
GUARANTEED, Try them—you’ll be more than satisfied.

Post Free from

———— = e kSt S ™ i S 7 S v o S A

My 362> BATTERY TYPE VALVES ~H, BHL & L, # ’

2" | 3/6. Power, 4/-, Super-Power, 4/6. 8.G., 7/6. Var-Mu, 7/6

1 *“Class B 9/-, Pentode type, 10/-. (Bleta ised 3d. extra).

it Tty mmta s 2

. )} . HL., 4/6. Power, 5/8, - =
1 8.6., 10/-, Var-Ma, 10/-. ! /6. “Bapea-Fower,
| COMPLETE * 362 > “(CLASS B> KIT. “(Class B
: holder. Input & Output T with fall mst: Tith
i H.0. Loud-speaker, 50/, S
! Cash with order.

made payable to 1=

?? Valye, 7-pin valve-
tions, 2876,

— e e

| iiﬁ

Cheques and P.O.'s must be crossed and
THE 3

£2 RADIO VALVE €O., LTD. (Dept. W. 30), Stoneham Road, London, E.5.
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The Sovereign Permeability Tuner is illustrated
above.

of this type is made by Messts. Bulgin,
and can be bought for 1s. 9d., whilst
another, of rather similar pattern,is sold
by Messrs. British Radiogram at 2s. The
same friend might have a set which is

already provided with such a switch, but-|

which has no volume- control device, and
it may be found useful to provide him
with a volume control, which may be
attached to the motor-board of the radio-

gram or fitted to some convenient position |

on the receiver. Typical volume controls
are made by Messrs. Watmel, Igranic,
Bulgin, British Radiophone, Graham Farish,
and so on; and the prices will vary between
3s. and 5s.

Tone control devices may be thought
useful for the purpose of modifying the
tone of a loud-speaker, and although there

are only one or two complete controls, |

such as the Bulgin Controlatone, a variable
resistance of a value of 50,000 ohms, in
conjunction- with a fixed condenser. of

01 mfds., may be purchased separately ‘

and used for the purpose. .

In addition to all the above small
accessories there are, of course, variable
condensers, transformers, and other parts
of the actual reeeiver which may-be pro-
vided to replace those which are being
nsed but which are of old design. It may
be possible to make quite an appreciable
difference in a set’s performance by re-
placing an old part in this manner,

—

TEX PLEX SHORT WAVE, CON =
E (=]
:__——;_—_ SWYTCW Ju (=)

The ' Eelex " Short Wave Su})erhelero-
dyne Converter, which is available in
mains and battery-operated ~fypes.

o - thorough and com-

_PRACTICAL WIRELESS

It is
scarcely
necessary
to mention
the fact
that. the
*“ Wireless
Construct-
or’s Ency-
clopadia
is ~ undoubtedly
one of the most
"- acceptable presents

that any enthusi-
astic amateur could
possibly  receive.
“This 18 a most

prehensive guide to
practical : wireless
matters, and contains a greater amount of
useful and practical information on all
branches of wireless than any other book

order are every term, expression, and name
used in connection with wireless. The
original Encyclopzdia was published in
September, 1932, but since that time more
thar 100,000 copies have been sold, and the
revised book is now in its third edition.

The Amplion "Sonette * P.M, Moving Coil
Speaker.

The **Wireless Constructor’s Encyclopedia”
-is published by Messrs. Geo. Newnes at
| 5s., ‘or 5s. 4d. post paid.

Ten Shillings .
When it is desired to spend a sum of
ten shillings or so the choice is naturally

in describing some of. the extremely handy
accessories which  this sum
would buy. The trouble which
many users of all-mains receivers
experience, due to noisy mains,
7 may be ‘cured by fitting one of
¥ the - mains suppressors. ' The

/ Belling-Lee, for instance, is

The Grakam ‘Farish ** Aeroficient
Aerial-earth Kit.

ever published. Arranged in alphabetical.

greatly extended, and pages could be filled’

This is the inferesting Belling-Lee ** Clip-
on"" Pick-up Unit,

fitted into a mneat bakelite box and is
easily - fitted, even by -a non-technical
person, and costs 10s. 6d. Other inter-
ference removers are - obtainable in the
form of screened aerizl leads and special

‘transformers which fit to the ends of this
lead. There is, for|instance, the Ward

and Goldstone . Statoformer, which will
cost 4s. 6d. and may be used in conjunction
with the receiver Statoformer at 58. The
screened down-lead must be used in con-

‘juriction with these, and costs 15s. for
1 10ft., with bracket, etc. Ten shillings and

sixpence will also buy an efficient power
output valve, and this will no doubt be
very acceptable to a listener who is still
carrying on with valves which are near the
end of their useful life, or which are of
obsolete pattern. A new accumulator,
such as the Oldham, thé Ediswan, or the
Anodex, or a small H.T. battery (for a
small receiver, of course), chosen from the
extensive range of Ediswan, Anodex,
Drydex, or Lissen lists, will also prove
useful.

Again, there are the numerous small
accessories of the receiver proper, such as
L.F. transformer, coils, condensers, tuning
dials, etc., which may be purchased to
add pleasure to the ease of tuning or to

improve the quality of performance set
up by a receiver which is not of recept

design.

Up to a Pound

- If you are prepared to spend up. to
twenty shillings or so on a present you
have a very wide range of components
from which to choose. For instance, a
new- moving-coil loud-speaker unit, such
as the Peto-Scott, selling at 15s., would
be very acceptable to a listener who is
still ““ carrying on” with an .old moving-
iron or balanced armature type of instru-
ment. On the other ‘hand, your friend
might be contemplating the addition of «

(Continued on page 664)
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. (Continued from page 663) .
Class B stage to his receiver, in which
case a Clags B speaker unit, also made by
Messrs. Peto-Scott and retailing at 15s.,

would prove extremely useful. To the
experimenter friend, .one or more iron-
cored coils would be particularly valued,
and one from the Colvern ° Ferrocart”
range could be bought for 12s. 6d., or a
pair of Wearite * Junior ” iron-core coils
could be bought for 17s. 6d.

A present that will be highly prized by
any radio ““fan ” is a measuring instrument
of some type. Messrs. Bulgin do a wide
range of miliammeters and voltmeters
at 12s. 6d. each. These are of the moving-
iron pattern, but they are accurately
calibrated and suitable for measuring
either A.C. or D.C., and have thus a variety

"of uses, -

One of the newest types of microphone
will have a strong appeal to almost any
wireless set wser, and in this direction
mention might be made of the G.E.C.
* Home Broadcaster,” which consists of a
neat microphone combined with a stand
fitted with a volume control and battery.
Another useful microphone is the Roberts,
which is sold complete with a stand. This
has the noticeable advantage of being non-
directional ; it is also very light and can
either be held in the hand or stood on a
table.

A third microphone, which has many
unique features, is the hand -microphone
made by Messrs. R. C. and Wilson Electrie,
Ltd., and sold for 7s. 6d., or complete with
transformer, for 13s. 6d.

. The idea of mounting an electric cloek
on the panel of the receiver is now very
popular and in this respect we might
suggest that the clock made by the River-
side Manufacturing Company and costing
only 12s. 6d. would make an admirable
present. - This efficient little clock is worked
off a small battery (self-contained) on

which the current drain is so small that a |

useful life of at least twelve months can
be expected from it.

Another excellent suggestion for a
present suitable for any wireless amateur
is an Automatic Volume Control Unit, a
splendid example of which is made by
Messrs. Varley and sold at 15s, 6d. This
unit combines all the A.V.C. components
with a ‘ Nicore” H.F..choke, whilst it
can easily be fitted mto any receiver by

- following the complete instructions supplied:

with it. Another A.V.C. unit, in this case
without H.F. choke, is made by Messrs.
Wearite ; this component costs 12s. 6d.
By paying up to thirty shillings for a
present you can buy a complete cabinet
loud~speaker,‘sugh a8 the Ormond * Junior,”
at 22s. 6d., In oak, or 25s. in mahogany,

- chromium stand, strikes a very modern note.

“would come to more

PRACTICAL

or a variety -of
moving coil speaker
units, like the
Amplien. “Son-
ette,” R. and A.
“ Bantam,” Epoch
““ Super -~ Dwarfe,”
Baker Selhurst
“ Permag,” Celes-
“tion  “ Soundex,”
Teranic “ D9,” and
many others. A
gramophone pick-
up is another item
which will make an
.acceptable present,
and the ‘ Cosmo-
cord” at 20s.,
B.T.H. “Minor” at 27s. 6d., Belling-Lee
“Model A” at 27s. 6d., might be men-
tioned, as well as a number of other
makes which were referred to in the article
entitled “Choosing a Pick-Up” published
last week,

" A maiched set of
Colvern  Ferrocart
Coils, which make an
ideal Christmas present.

This Ekco console receiver, mounted on a

ture by buying a detector,and as many ofthe
others as it is thought fit. The power
valve is the one which ‘“ages” most
rapidly, and also the one which has most
effect upon the quality of reproduction
whilst the detector comes next in impor-
tance. Power valves made by * Ring?”
firms, such as Cossor and Mullard,
vary in price from- 8s. 9d. for a small
power valve of the battery-operated kind
to 14s. for an A.C. indirectly-heated
one. For the friend who runs a mains
set with valve rectifier, a new rectifying
valve should prove very acceptable, and
there are various types available at prices
from 12s. 6d. to 20s.

Loud-speakers provide excellent presents,
and one of a type which can be wused
in conjunction with that normally fitted
in the set without affecting correct match-
ing is particularly useful at . Christmas
time and during the party season. A
new speaker of this particular kind is the
W.B. ‘“Egquilode,” wliich is designed
solely for use as an “‘ extension,” and it is
claimed by the makers o be the first and
only moving-coil instrument which will
work perfectly from the ‘ extra speaker”
terminals of‘any set, no matter what the
make or type. It is well known that the
lack of standard practice among set
manufacturers has caused some confusion
in the minds of both public and trade
where the fitting of an extra speaker is
concerned, and it is this inconvenience
‘which the W.B. Equilode has been designed
to remove. - 2

A single switch arm is used to adjust the
impedance to the required value. Suitable
adjustment of this arm also provides a
volume-control effect independent of the
volume control in the set itself. There is
an ““off ” position, switching out the
extension speaker only. The price is
moderate, and the ‘ Equilode ” will be a
boon to those who are racking their brains

| for unusual and acceptable Christmas

presents. - The makers gunarantee that
there is no-set from which it will not work
perfectly as a moving-coil extension.
The price is 33s. 6d. in chassis form and
48s. 6d<” in- walput finish cabinet of
.characteristic W.B. design. * Equilodes
are available- during the next few weeks
in & spectal ““ Christmas Gift ” carton.
Another interesting -extension speaker
which has recently been introduced is the

R. and A. “ Multex.” This is designed to

To the amateur
who has a receiver
of comparatively
-old type, and who
has valves which
have been in use for
two years or more,
a new set of valves
will make an ideal
present. Naturally,
the cost of these
will depend upon
the number re-
quired, the types
and the-make de-
cided wupon, but
where the set has,
say, five valves, and
‘the price of these

than. you are pre-
pared to spend, it is
a good plan to buy
a power or pentode
output wvalve and
adjust the expendi-

either A.C. or D.C. mains; its diminutive
comparison with the book.

This is the '* Sunbeam
Universal receiver,
which can be used on
size can be judged by

"%
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An example of a low-priced modern receiver.

correctly match up to any type of receiver,
whether it employs a power valve, Class

B, or Q.P.P. in ‘the output stage.  This |
speaker is an excellent instruyment having §

an 8in. chassis, with Reflex diaphragm

and a powerful 15 per cent. cobalt-steel

magnet. The price is 30s. for the chassis
only, or 45s. mounted in a beautiful
walnut cabinet,

Many battery set users would like to
obtain an increased output from their
receivers, and. for them a speaker of the
type fitted with a matched Class B amplifier
would prove a welcome present.
are  now several
speakers of this
type available,
among which
might be men-
tioned the - Peto-
Scott, Ferranti,
Sound Sales, Rola,
Epoch, and Celes-
tion. This type of
speaker isextreme-
ly useful for use
as an extension to
the ordinary re-
ceiver, since it can
be used in one room
toprovidesufficient
volume for dancing,
whilst the speaker
normally con-
nected to the set
remains in another
room, where the
older folks wish to
listen and talk.

In addition to
the Class B speak-
ers mentioned,

This is the British Gen-
eral All-Wave Tuner,
which  covers 11111 the
Thore ahe: alto o important wavelengths,
rumber et Ak a b from14.5 10 2,000 metres.

Class B units which are interesting and
extremely useful. One of these is .the
Sound Sales one illustrated, whilst others
are made by Messrs. Multitone, Burton,
Ferranti, Baker’s Selhurst, and Peto-
Scott. Al these units can be fitted to
practically any type of battery receiver
with a minindum of trouble and merely
by fitting a plug-adaptor into the output
valve-holder. In the same way they
can instantly be disconnected when a lower
volume level is called for, and: a saving
in H.T. and:L.T. cutrent . consumption
can thereby be effected. '

Miscellaneous Presents

Quite apart from components and acces-
sories directly associated with the receiver,
t‘here. are a number of other items of
especial interest to the buyer of Christmas
presents. The acrial-earth system is one

of particular importance, although it is
30 -frequently neglected, and a complete
i kit of parts for the ¢ external  equipment

T1is an item which is bound to appeal to a

Jarge number of enthusiasts. A very
" comprehensive and efficient kit of parts for
the” aerial -and earth is. made by :Messrs.
Graham Farish and sold ‘complete in an

{ attractive cardboard.box under the name

-of the ‘ aerofficient’ kit. This includes
‘4n ample length:-of -insulated aerial wire,

{insulators,-lead-in tube, ¢ Gard > lightning

‘arrestor, ‘‘ Filt” chemical earth, and
' Tnsurance Policy covering damage by light-
ning, a tuning chart, and full instructions
for erection. Despite the completeness of
. the kit, the price is only 6s. 6d.

The “:Gard *’ lightuing arrestor included
in the above kit can be bought separately
for 1s. 6d. This is a real safety device

2 { which, when connected in series with the

There |

‘small as to be quite inconspicuous.

 resin cored solder, which re-

 stores, ironmongers, and wire-

The Lamplugh ** Silver Ghost '™ Moving-Coil

Speaker.

aerial lead-in, offers complete protection
against lightning and powerful -static
discharges. | It is easily fitted, and is Iso
n
the same way, the ‘ Filt > chemical earth,
which is perhaps too well known to our
readers to require a full description here.
This comprises a small copper container
in which is enclosed a glass tube of deliques-
cent chemical which has to be emptied
into the container, which is then buried
in any convenient spot. Connection to
the container is made by means of a termi-

i nal, and this provides a highly efficient
_earth connection.

Another ideal Christmas Gift for the

. wireless constructor is Henley’s  Solon ”

Eléctric Soldering Iron, which

helps him to wire up his re-

ceiver in the simplest manner.
This useful little tool simplifies
soldering, so that even the
beginner can make a neat and
satisfactory - repair or join,
whilst those accustomed to sol-
dering will welcone its efficiency
and entire absence of mess.
It is only necessary to plug in
to'any lampholder, switch omn,
and in four mjnutes the Solon
ig ready for continuous use.
The price; complete with flex,
plug, and a supply of special

quires no flux, is only 7s. 6d.
It is obtainable from the big

less shops, everywhere.

Modern Cabineis

The home-constructor often’
makes his own cabinet, and
therefore a ready-made cabinet,

designed not only
to bouse the re-
ceiver, - but .also
to provide some
 form of storage
:for, say, gramo-
phone records, or
even books, may
‘also prove very
acceptable, and
there are a num-
: ber of such cabin-
éts, ranging in
price from a few -
pounds to quite
substantial
amounts. The
illustration at the
foot of this page
shows one of the
more  elaborate
cabinets  which
houses, in addi-
“tion to the articles
ahove-mentioned,
a cocktail bar. Messrs. Osborn, Peto-
Scott, Carrington ‘Manufacturing Com-
pany, Smith’s, Stenibac and Picketts are
names quite familiar to our readers as
designers of high-class cabinets, and many
of their products have been utilized in
housing receivers which have been described
in these pages. The firms mentioned;
together with others who specialize in this
type of work, are quite prepared, if re-
quired, to design or build cabinets to suit
individual requirements.

Class

v
Adaptor, made by Messrs.
Sound Sales.

A

neat

Complete Receivers

Although we are primarily concerned
with home-construction, there are many
"who for some reason or another are unable
to make a receiver, or who prefer the
general appearance and performance of a
ready-made receiver. It is possible to obtain
such a receiver for £5 upwards, and they
miy be obtained for either battery or
mains operation:  The choice of the latter
type of receiver is rendered difficult when
the recipient is situated at some distance,
and the knowledge of the particular type of
mains (either A.C. or D.C.) is uncertain.
The Universal type of receiver will, of
" course, solve this difficulty, as it may be
used indiscriminately on either type of
mains. A glance through our advertise-
ment pages will reveal many very good

types of receivers.
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An atiractive
= radiq cabinet which is also of general
& ulility, combining bookcase, elc.
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“+# to men who
want careers

“In‘the sign langudge
of the
Broadcasting floum_

this ‘symbol means

"Announcement.”

The 1.C.S, Radio Courses cover every phase
of radio work, from the requirements of the
youth who wishes to make wireless engineering
his career to the man who wants to construct
aud maintain a broadcasting set for his home.

The Radio industry is progressing with"

amazing rapidity. Only by knowing thoroughly

the basic principles cad pace be kept with it.

Our instruction includes American broadcasting
as well as British wireless practice. It is a
modern education, covering every department
of the industry.

o B OUR COURSES

Included in the I.C.S. range are Courses
dealing with the Installing of radio sets and,
in particular, with their Servicing, which to-day
intimately concerns every wireless dealer and
his employees. The Operating Course is vital
to mastery of operating and transmitting.

There is also & Course for the Wireless
Salesman, This, in addition to incalcating the
art of salesmanship, provides that knowledge
which enables the salesman to hold his own
‘with the most technical of his customers.

We will be pleased..to.send you details of
any or all of these subjects.  Just il in, and
post the coupon, or write in any other way,
stating which-branch of Wireléss interests you
—the information you require will be forwarded
at once.

-t e i et S et S A e it . S, et oy o, B,

International Correspondence Schools, l.td;,
Dept. 94, International Buildings, .
Kingsway, London, W.0.2,

Without cost, or obligation, please send me full
fnformation about the Courses I have marked X

1 COMPLETE RADIO

I RADIO SERVICING

Y1 RADIO EQUIPMENT

J1 RADIO SERVICING AND SALESMANSHIP

1 WIRELESS ENGINEERING

41 WIRELESS OPERATORS
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GETTING THE

BEST RESULTS

FROM THE ** A.C. QUADPAK "

Hinfs on Adjusting the Powerful A.C. Receiver which was described
~ Llast Week.

ASSUME that by now you have com:
pleted the constructional work and

-~ given your “ Quadpak ” a preliminary
trial. No doubt it has been found that an

~almost unending string of stations can be

received at full loud-speaker - strength,.
although at first it might be found that the
degree of selectivity is not quite sufficient

to make it an easy matter entirely to

separate some of the signals that come in
at “‘ full blast > within a-degree orso on-the
tuning dial. If that is the case it will
merely be an indication that the three
trimmers on the gang condenser have not
been correctly adjusted. You should there-
fore tune to a point on the dial where some
interference is  experienced, setting the

{ condenser so that the desired station is

received at maximum strength. Then
reduce the volume by means of the potentio-
meter control until the signals are as weak
as they can be made without the interfering
station vanishing altogether. After that,
the trimmers .can be set with perfect
accuracy, commencing with that on the
middle section of the condenser. Inciden-
tally, it might be found necessary slightly
to vary the setting of the main tuning con-
trol whilst carrying out the trimmirg
operations in order that the set may be
Kept constantly in tune with the station.

Final Trimming Adjustments

Once the interference has been eliminated”
in the manner just described the volume
should be increased slightly, and if the
interference then returns, the trimming
adjustments should be repeated. This
process should be continued until all trace”
of interference vanishes. TFrom the above
explanation it might seem that the method
outlined is somewhat long and laborious,
but actually it is perfectly simple to put
into operation and will not occupy more
‘than a few minutes. :

Theoretically it would seem possible
to do the trimming in a single stage by
leaving the receiver in its most sensitive
condition—ivith the volume control full on
—but in practice this is scarcely a practic-
able system, due to the fact that the volume
of output is so tremendous that the inter-
ference might easily be * hidden” by the
much greater strength of the required
signal, At this juncture I would say that
you should not be satisfied with your trim-
ming adjustments until they are such that
no signs of interference can be detected at
any point on either wavelength range. I
know the “ Quadpak” to be extremely
selective, and it is up to you to make sure of
obtaining the very best from it. Of course,
it cannot separate stations which hetero-
dyne each other, that is, which together
produce a constant whistle, There is no
receiver in the world that can perform such

| a feat, and the only cure for interference of

that nature is at the transmitting end.
If you remove the cover from the gang

- condenser you will see that the end vane in

each section has a number of radial cuts,
and that the sectors so form(\ed are bent to -
various angles. Please do’ not, through
curiosity, try to alter these in any way,
because they were very carefully set before
leaving the maker’s laboratories to ensure

that all three tuned circuits would keep
exactly in step over the whole of both
wavelength ranges. It is certain that no
improvement would be obtained by making
alterations, and it is almost equally certain
that the receiver’s selectivity would be
impaired. When replacing the cover see
that it is properly fitted and take care not
to bend any of condenser plates with it.

Using a Mains Aerial

- The * Quadpak ™ is not at all critical in -
regard to the aerial with which it is em-
ployed, and consequently good reception

can be obtained by using anything from a

6ft. length of wire tied to the picture

moulding to & ** regulation * 100ft. outdoor
aerial. This is because a loose-coupled
aerial winding is fitted to the first tuning
coil. At the same time it cannot give of
its best if the aerial is not reasonably good
and at least 20ft, long; nor can the full
benefit of its selectivity be obtained if the
aerial is mote than some 75ft. and situated
near to-a roof or trees, which increase its
self-capacity. The ideal arrangernent has
been found to be a 60ft. outside wire.erected
clear of all obstructions, although wonder-
fully good results have been obtained from
at least fifty stations by making use of a
20ft. length of indoor-aerial wire attached
to_the picture moulding. -
It is not essential to employ an earth
lead, but if this connection is not used there

is some slight liability of mains hum being -

present as a background to loud-speaker
reproduction. Additionally, of course, the

LE.E. recommend that an earth connection’

should always be used in conjunction with
& receiver taking its supply from the A.C.
mains, in the interests of safety.

In many cases it might be desired to
operate the ¢ Quadpak” without any
aerial at all, and this can certainly be done
with the greatest of ease by making use of 4
“mains aerial ” connection. To do this
a .0003 mfd. Dubilicr type 670 fixed con-
denser should be mounted on the chassis
immediately behind the fuse-holder. One
terminal of the fixed condenser is connected
(along with one lead from the mains flex)
to the mains transformer, whilst the other
is joined to the aerial terminal. When it
is frequently wished to change over from
an outside aerial to the ‘‘ mains aerial *—
for example, when moving the set from
one room to another—it is a good plan to
make the lead from the fixed condenser to
the aerial terminal of flex and to fit a spade
terminal to the end so that quick connection
can be made at any time.

Pick-up Connection

Some readers have asked if the * Quad-
pak’ can be used in conjunction with a
gramophone pick-up. The set was not
originally designed for this purpose, but
there is no difficulty whatever in modifying
it. All that is required is to connect the
pick-up leads to the terminals marked
* Grid ” and “ G.B.” on the “ transcoupler.”’
In order to prevent the possibility of * radio
breakthrough ”’ the volume control should
be turned to its minimum position, or else
the aerial lead should be disconnected. It

(Continued on opposite page)




December 9th, 1933 5]

PRACTICAL WIRELESS

(Continued from previous page)

will be appreciated that by connecting the |

pick-up in this way.there will not be a very
great amount “of amplification given to
record reproduction, since only asingle valve
is used for this purpose. For that reason
it is preferablé to employ & pick-up of the
type designed to give a large voltage out-
put ; the Belling-Lee is one that I can
specially recommend for this particular set.
There is another point’ which must be con-
sideréd in connection with some types of
pick-up, which is that the geéondary wind-
ing of the * transcoupler” is in parallel
with the pick-up when the connections
above-aentioned are adopted. ~As this
would adversely affect the performance of
some makes, it is a good plan fo try the
effect of disconnecting the lead from the
“grid” terminal of the * trafiscoupler”
to the grid terminal of the valve-holder and
connecting the pick-up lead directly to the
latter point. 1In that gase it would be more
convenient to fit a Bulgin rotary radio-
gram switch between the grid of the valve,
the corresponding terminal on the “* trans-
coupler,” and the pick-up lead. Whatever

The finishedreceiver B in the cabinet which |
ease of adjustment. |

is recommended for_ J

method is adopted, it will be more con- |

venient to fit pick-up terminals; and a
pair .of Belling-Lee terminals and a
terminal mount can easily be accommodated
just behind the pentode valve-holder.

The Cabinet
Our artist’s impression of- thé “ Quad-

pak” in its unusual, though attractive, |

cabinet can be seen above, 'The height
of the cabinet is 2ft. 10in. to the lower edge
of the sloping front, and the controls can
thus be manipulated with perfect ease

whether the operator is sitting or standing, -

A further advantage of the sloping front is
that the dial can be seen very easily and
clearly from any position.

There is no difficulty in fitting the receiver
chagsis into the cabinet, since the latter is
supplied with the sloping panel ready drilled
with holes for the” thiee control spindles
and for the dial escutcheon. -The first

thing is to'fit the escutchéon by means of |

the two bolts with" which it is supplied.
Then ‘remove the knobs, fit the chassis on
the‘inclined ' runners and:replace the knobs.
The speaker unit is*attached to the baffle
by means of ¢in.swoeed serews; ac

"
1
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lOblainable' from all Dealers or Post Free from Graham Farish, Ltd., Bromley, Kent.

PERCOLATIVE
EARTH

Take the advice of the leading
Wireless Journals—earth with a
Filt. THEN you'll realise how
good vyoar set can be. It's
astonishing that an outlay so
trifling 'cin effect improvements
s0 great. Increcased volume,
wider range, less oscillation and
crackle. Fit ., the efficient
carth that experts recommend.

READ
THESE TESTIMONIALS

Mr. G. V. DOWDING, of ‘* Popalar
Wireless,” gays :—

1 have tested ' Filt' and obisin.d
ttriking confirmation of its cffectivengss.”

Mr. J. H. REYNER, ot ‘ Amateur
Wireless,’® says :(—

' The installatinn of the FOt carth wild
(ive @ dofinite improvement in results.”

PRICE 2/ 6 EACH

Refills 1/6

it Gi’_e your Set
) SELECTIVITY
Fit the WIZ'
RADIO INDUCTANCE

The Latest .and.
Greatest Aid to
Better Reception

il RADIO INDUCTOR

when placed in the Aerial lead,
and, when one is also placed in
the Earth lead, from which
Local Interference often comes,
= they do alleviate it to a marked
e degree,

AID SELECTIVITY.
CLARIFY REPRODUCTION.
EASY TO FIT. SAFE.
NEED NO AD]JUSTMENT.

PRICElA EACH -

From all Dealers ; if any difficulty, write divect to :

, Regd,  Tradz
Mark and Pal.
- Applicd For.

Sele Distritutors: .

LONDON & PROVINCIAL FACTORS

LTD.,

146, The_obalds Rd.,_ London, W.C.1

“WIZ” Magnetic Inductors }
have proved themselves a
wonderful aid  to selectivity |

(™ EQUILODF'
3

=
oo

The tirst and onl
moving-oo0i
 extension *
speskerwhich
works pere
fectly with
any set
trom 2
vatvcs
upwards,
Votume
is exact-
Iy equal
to that
of yoor
principal
speaker,and
by a simple
switch adjust-
meut the ** Equi-
lode ¥ i3 PER~
& LUTLY MATCHED to your sel.

7DAYS’' TRIAL

Aiso_the only extensior

-4 with seperate

Sl VOLUME CONTROL ané 1
ON-OFF'8WITCH. Scnd [ ]

. owy 2/6 to1 v op 7 days® friai, if satisfied.

balance in 7 montbly payments of 5/-

Cash, in 7 days, 53/6.) Ful instructions for

matching to any set enclosed.

—

British Made WATES UNIVERSA}
METER. The only popalar-

priced instramen! for tesling oNLL
registances as well ag-bafteries ,
valves, circuit ard afl ccm-

sonents. SEND ORLY 1/8 tor

i days’ trial, {§ satisfled, bal- Opwtt

ance by five monthly payments

of 2/8. (Cash, in 7 days 1216,

E. J. HERAUD, Ltd. (Dept. P.38),
NUMBER ONE, EDMONTON, LONDON, N.18
Phone: Tottenham 2256, Estab’d 24 Years.

Branches: 18/%2, Fore St,, Edmonton, 17, Wesi
Green Rd., Toltenham . 34,-St. James St., Wal-
thamstow, and 139, Rerlford Rd.,  nfield Wash.
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Ferranti
Quality

ot

M5 Without Output Trans-

former 0o . 30/~
With  Output  Transformer
suitable for Small Power,

1] Super Power, Pentode or
1 Class “B” Valves (M5T) 37/6

Cabinet Model (extra) 32/6

M6 Without Output Trans-
former 0o Cew  25[-
With  Output  Transformer
suitable for Small Power,

Super Power, Pentode or
Class “B” Valves (M6T) 31/6

Cabinet e .. 22/6

FERRANTI  LTD.

LS sl R

S T

The immediate success of the new
Ferranti Moving Coil Speakers, M5
and M5T, Mé and MéT, has proved
the claim that their quality of repro-
duction would be a revelation to
the thousands of critical listeners
who have believed ihat, hitherto, a
low price involved too great a
sacrifice in quality of performance.

While, for sheer luxurious quality,
there is still nothing fo equal the
Ferranti M1,, these new models are
worthy members of the famous range
of Ferranti Speakers, and are de=
finitely superior to any other speakers
at or near their price.

In view of the moderate cost, both the
M5 and M6 are essentially suitabla
for extension use, and are available
in attractive modern cabinets.

Write for list We 550,

HOLLINWOOD, LANCS,

London: Bush House, Aldwych, W.C.2

{MAKING YOUR OWN SCREENED
COILS
{Continued from page 634)

direction, and after putting 150 in the first
section make a twisted loop (to form a
centre-tapping) and continue with the rest
of the winding. The gnd can he secured in
the same way as the end of the reaction
winding,

Mounting the Coil

That completes the windings, so the next
step is to mount the coil and arrange for
suitable terminal connections. If desired,
the tuner can be mounted directly on the
baseboard or chassis of the receiver and
connected to the appropriate points by
means of the projecting leads, but a much
neater method is thai illustrated in Fig. 1.
An ebonite baseplate measuring 3in. by
2in. by 3-16in. thick is employed, and
'should be marked out and drilled, as shown
in Fig. 4, It will be observed that all the
terminal holes are recessed on the underside
so that the heads of the round-head ter-
minals cannot short-circuit on to the
metallized chassis (if used). The recesses
arc made after drilling the 7-64in. holes, by
running a lin. drill half-way through the

B cbonite.

~ When the base has been prepared, the
“lid” of the screening can should be
mounted, after which the coil itself can be
fixed in position. Next, fit the terminals.
land place a soldering tag underneath the
lcollar of each. A second soldering tag is
|fitted under the collar of terminal 2.
{and this makes contact with the “lid ” of
ithe screen, so earthing it.

|  The method of connecting the finished
(tuner in cireuit will be fairly evident from
|Fig. 2, but I give a suitable Det.-L.F.
arrangement in Fig. 7, and this will be
found to produce excellent results. I have
indicated the most suitable values for all
the more important components, but I
{would say that this circuit is offered as a
suggested one for experimental use.

THE PROGRESSIVE EXPERIMENTER
(Continued from page 650)

amplified. Because of this, the arrangement
is more efficient, and a slight saving of
| high-tension current is effected.

Different effects can be obtained by using
various condenser capacities between about
.01 mfd. and .5 mfd., and if you have any

|| spare condensers on hand it will be found
W quite interesting to try them and observe

their effects.

When using the power valve as driver its
| grid-bias voltage can generally be increased
by at least 13 volts, and this will result in
stlil greater economy of working, without
in any way affecting the set’s performance.
You should, therefore, try various positions
|for the wander plug marked “G.B.—”
just as you did in some of the earlier
experiments. Do not forget to switch off

E the receiver before each alteration to the

B, voltage.

. SR UUB BB B R I AB S B3 a8 0 as B e E B BB R g g S

LIST OF COMPONENTS REQUIRED
THIS WEEK.

One Igranic Driver Transformer,

One Clix Chassis Mounting 7-pin Valve-
holder. .

One Bulgin “ Compact’ 50,000 ohm Poten-
tiometer.

One T.C.C. .02 mfd. Fixed Condenser.

One British Radiogram Component Bracket,
Type No. 22,

One Clix Spade Terminal, marked H.T.w,
length of flex, connecting wire, screws, etc.

One Cossor 220 B Class B Valve,

e

3
.
&
*

warerene
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the Festive Season

MONG the November releases of the
British Homophone Co. appear a
fine number of records that will

.appeal to all tastes. The popular hit tune,
Night and Day, from the musical comedy,
** Gay . Divoree,” at present running in
London, is .obtainable on- Sterno 1288,
played by Sydney Lipton’s Grosvenor
House Band. On the other side of this
record the same band play Blue Prelude,
a slow blues. You should get this record.
The Day You Came Along and Thanks,
Sterno 1286, two popular numbers from the
film, “ Too Much Harmony,” played by
‘the Casani Club Dance Band, directed by
Charles Kunz, are well worth hearing.
Other dance tunes all equally good are Did
My Heart Beat ¢ and The Last Round Up,
the latter being a rather touching cowboy
song, Sterno 1271, played by the Casani
Dance” Band, Frouble in Paradise and
Good Night Little Girl of My Dreams,
Sterno 1274, played by Sydney Lipton’s
Band, DPinner at Eight and The Song That
You Gave Me, Sterna 1270, played by the
Casani Dance Band. Of outstanding interest
is a record by the Barnstormers (the ten
boys who left Jack Payne’s Band and who
are now performing at the Barn Club
Roadhouse), who record for the first' time on
Sterno 1292.  They play two up-to-the-
minute tunes in- Dinner at Eight and
Reflections in the Water, and this record is
undoubtedly a fine piece of recording.

H. Carmichael, the composer of that
famous tune, Lazy Bones, gives us a new
tune in -Snotwball that may well rival the
popularity - of his former hit. This is
played by Sydney Lipton’s Band on Sterno
1273, who also record on the other side
That's What Life is Made of.

Novelty Records
The Wedding of Mr. Mickey Mouse and
Who's Afraid of the Big Bad Wolf are two
tunes that are both novel and laughable. The
former is an excellent example of a dance
tne that can only be produced with the
aid of a microphone. Unless played on a
record most of the effects produced would
be lost. All the amusing sounds associated
with a Mickey Mouse film: are re-created on
this record. The latter tune is a musical
arrangement, of another Walt Disney film,
“The Three Pigs,” which is both amusing
and entertaining. Make a careful note-of
the number of this record, Sterno 1287,
both tunes being played by Sydney Lipton’s
Band. Another riot of comedy iz The
. Wedding of the Grave-Diggers’ Daughter,
Parts1and 2, played by Billy Seymour and
the Boys on Sterno 1291.

More Dance Tunes 3

George Glover and his Band give us four
popular dance numbers in Blue Moments
and If's the T'alk of the Town, Sterno 1290,
and Ywonne and Symphony of the Breeze,
Sterno 1289. For those who like accordion
bands, Zigano’s records, Jume Nights, a

waltz,. and Good Old. Times, & polka, on
Sterno 1279. :
Most of the dance tunes previously
mentioned are also recorded on the Homo-
chord Records. Night and Day and I've
Gotta Get Up and Go.To Work, played by
Al Gold and  His; Band, Homochord
H.R.16,and Remember My Forgotten Man
and Skadow Waltz, which are two of the
numbers from the film, ““ The Gold Diggers
of 1933, played by Dick Rose and His
Band on Homochord H.R.18 are rather
catchy tunes. Oh, Johkanna and Dear
Stranger, Homochord H.R.19 the former

something rather novel in a step dance
which is both clever and amusing.

Vocal Records

Patsy Donovan, the well-known tenor,
who records for this company, sings two
popular Irish ballads in Sweetheart Darlin’
and I'm Away in Killarney With You
on Homochord H.N.12. The two duettists
Best and Best make yet another fine
record in I’ve Found the Right Girl and I
Like To Qo Back In the Evenings on Homo-
chord H.R.23. Two amusing numbers,
My Girl Ran Awaey and Yodel-o-de-ay, the
latter being a yodelling song, are recorded
by Billy Weston and his Pioneers on

Homochord H.R.25.
- Plaza records, which are wonderful value
for money at 6d. each, and play as long as
the ten-inch records, have Fergus Kelly,
tenor, singing Rose of Tralee and I’'m Away
. Killarney With You on Plaza P158.

Of Outstanding Note

I Cover the Waterfront, Let’s Call it a Day,
Isw’t it Heavenly 2, and Learn to Croon are
four tunes that are both popular and well
known to most readers, and they are
_included in ‘“ Popular Tunes,” Plaza P154,

played by Alf Bertram and his Band.
On the other side is an accordion band
playing Ok Ella; don’t forget to hear this
record. A companion record to this is
Plaza P155, All the Winners, including
D’ve Found the Right Girl, In the Valley of the
Moon, Hold Me and Don’t Blame Me,
on the other side being Romany Blues, both
played by Alf Bertram and his Band. Other
tunes include Never Too Old and Them Good
Old Times, by the Hill-billys, Plaza P146;
That's What Life is Made Of and Trouble
in Paradise, by Alf Bertram and his Band,
Plaza P141 ; Oh, Johanna and Darling Boy,
by Ben Fields and his Band, Plaza Pl43,
Night and. Day and Give a Cheer, by the
Plaza Dance Band, - Pluza P157, and
The Last Round Up and Wasting the
Everning Away, by Eddie Walters’ Dance
Band, Plaza P156. 2

“For those readers desirous of obtaining

-any of  the above records the price of
Sterno_are 1s.- 6d., Homochord -1s., and
Plaza 6d., all of which are wonderful value

for money.

_tune, which is a quick step, gives us|

TR

(12 MINIATURE

g

| ALSO SUITABLE
FOR BATTERY
SETS !

. although primar-
ily designed for mains
use, Bulgin Toggle
Switches  represent
the last word for
battery receivers,
Choose from this com-
prehensive range .and
"forget switching
troubles.

List No. Type Price
S. 102 On-Off 1/3
s.103 S.PCO 1/6
S. 104 D. Pole 2/-
S.80 On-Off 1/6
s.81 S.PCO 1/9
S. 87  3-Point 1/9
S: 88 D. Pole 2/6
5.8 D.P.CO. 3/~
s.98 D.PDT 2/3
S.91 Rotary 1/9

SEND FOR 80 PAGE
CATALOGUE AND
MANUAL
Enclose 2d. Postage.
B8 A.F. BULGIN & CO.LTD,
Dept. "N
Abbey Road, Barking, Essex

INVISIBLE
AERIAL

INSIDE AERIAL
- 1HATS AS GOOD
3 AS AN OUTSIDE
8 AERIAL—

AN

AT THE SAME HEIGHT

PRESS IT AND IT
STICKS ANYWHERE

A revolutionary idea in aerials. You just

unroll it and press it up in position around

the room or anywhere you Ii{ie. No danger

whatever from lightning, reduces static

interferenc¢ — increases seclectivity.
Obtainable anywhere.

BRITISH PIX CO., LTD., LONDON, S.E.1

THE BEST AERIAL FOR FLATS
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I’ve stopped Resistor trouble. That
Y is, Eries (which I stand for) have
\ stoppedit. Eries have superseded
“all-old-type resistances.” They are
\ made to stop trouble. They will
never break dewn. Why? My
dear‘Watt-son, they are specially
iwipregnated so-as to withstand
\ overload' or humidity. They
cannot fail. Ask your dealer.
‘Look for the Kits of Eries on
his counter ; just the Resistors
\ vou want—easily selected.
All values—Colour Coded
and Labelled.
| £
PER
1 WATT-
In all values.

RIE

.ILMPREGNATED

RESISTORS

ERIE RESISTORS -are specified “for “the
BRITISH RADIOPHONE

“ MATCHED PERFECTION 77

Write for new Colour Code Chart, FREE!

RADIO RESISTOR CO.

1, Golden Square, Piccadilly, London,: W.1

n:AvazRD
@ ’

: @ /
Acapss©

AT= Yol NTeZ'NTLS

cuts
MAINS
UNITS

Heayberd recently introduced two Mains Units
for Class *'-B."" These Units incorporate the Cossor
Neon-Stabiliser Tube,. 'and are the - only
models capable of absolutely constant voltage
regulation. A.C. EL : 130v. at 5-50 m.a.
.T.] var, 40-100v. HT.2 100y. and H.T.3 130v.
PRICE 97/6. D.C. MODFL: Outputs the
same as A.C. : PRICE 557-.
Stabiliser Tube, 7/6 extra in both caSés.

= e oo s POST COUPON NOW.mmm o

I enclose 3d. in stamps for 36 p. booklét showing

iow' I can build'my ewn Mains Unit or Battery
Charger, and containing full details of Class *“ B ™
Mains Units.

Mr. ... g s veneaernansecoeeddennvanna,
Address L I T T T P

HEAYBERD
& €O,

10, Finsbury-St.,
LONDON, E.C.2.

| dieleetric:reaction condenser

PATENTS & TRADE MARKS

ING’S PATENT AGENCY, LTD., 146b, Qn. Victoria
“ftreet, B.C.4, offer ¢ Advice Handbook* and
Consultations free. 47 years’ references. Write, call,
or  ‘phone (Central 0682). Director, B. T.  King,
C.IM.E,, Reg. Patent Agent, G.B., U.8.A., and Oanada.

J. B, LINACORE
THE illustration below shows the new tuning unit

. which has been developed by Messrs, Jackson
Bros., and which is obtainable for battery or mains-
operated recéivers. There are a number of very
interesting features incorporated in this unit, one of the
most striking being the ingenious tuning scale. This is
of the straight-line, full-vision type, and in place of the
customary pointer a thin strip of celluloid with an
-engraved hair-line moves across the scale and thus
provides veryexact indication of the condenser setting.
As can bgseen in the photograph, the scale ends above
the centfe of the control, and
the mechanism which enables
the indicator to travel right
out to the left is of very inter-
esting design. The ganged
condenser is of the Nugang
type, with trimming adjust-
ments brought out to the top
in a convenient and accessible
position. The double control
knob -which operates on the
_spindle_of this ganged con-
denser "also operates a solid

fitted to the same spindle, the
small portion of the control
knob being used for this, and
the large knob for the main
tuning control. The left-hand
knobissimilarlydivided, _~
the large portion opera-
ting an on-off switch of J 1
the Q.M.B. type, and the { =
small knob
operating on the
wave-change
switch. Thisis
an ebonite Tod
extending for
the wholelength
of the unit and engaging with a number of spring
fingers connected to the various cireuit tappings, and
provides a very firm and certain contact at each
position, Owing to the manner in which these fingers
are bent a slight rubbing movement is imparted to the
contact points, and there should thus be no trouble
from dirty or corroded contacts, The actual coils are
of the iron-core type, of small diameter, and giving
very efficient tuning throughout the range. The
provision of pick-up terminals shows that the entire
arrangement has been very well thought out, and it
receives our entire approval, The price is 69s, 6d.
complete,

NEW G.E.C. BATTERY PENTODE
WE are informed by the General Electric Company
that the new battery pentode, V.P.21, is now
available. This is the first high-frequency pentode to
be placed on the market for the home-constructor, and
is of especial interest in that it is of the variable-mu
type, requiring a 9-volt biasing battery only for a full
range of control. The main advantage of this type of
valve is that much lower'anode voltages may be
employed than with the standard S.G. valves, with
no risk of distortion, and by utilizing one of these
valves an admirable automatic volume-controlled
receiver may be constructed to operate from a standard
100-volt H.T.-battery with increased amplification and
greater range. The standard 7-pin base is fitted,
and the metallized coating is joined to one of the pins
for earthing purposes. The price is 15s. 6d.

THE WESTRIC CHARGER
ALTHOUGH intended for the car user, this ingenious
charger will find rany applications with the
wireless enthusiast. It is a simple accumulator
charger designed to plug into the electric-light mains
and to give sufficient output to put the standard-car
battery in good condition., One model provides
an output of six volts at 2 amps, and the other is
designed for twelve-volt acecumulators charging at
1 amp. A special charging socket is supplied with the
device, and thisis fitted to the dashboard of the car, the
charger being provided with a plug which fits into this
socket. - Thus, when it is desired to charge the acecu-
mulator, ‘the charger is connected. to the mains
and the plug inserted into the socket on the dash.
‘There are still a number of listeners who use a six-volt

accumulator for operating their receivers, and experi-

The J. B. Linacore Tuning Unil.

STAFF,

menters and others who require a current of the order
givep by either of these models will no doubt find themn
of use. The price is 75s. for either the six or the
twelve-volt model.

NEW DUBILIER ELECTROLYTIC CONDENSER
NEW type of electrolytic condenser is announced
by the Dubilier Company, a cardboard container
being used in place of the standard alumininm case.
‘Wire ends, suitably identified, are employed for con-
nection purposes, and the ends of the container are
sealed with hard wax. Yhere it is not found necessary
" to fix the condenser to the
chassis, this condenser represents
a saving over the older type, and
may be suspended in the wiring
by means of the leads or firmly
- attached to a flxed
condenser with which
it will normally be
used in conjunction.
The smoothing of this
type of condenser is
much better than with
the usual type of
paper condenser, and,
furthermore, a much
larger: capacity ma)
be used with a saving
s in space, The
10 mid. 100
volt test conden-
ser costs 3s. In
addition to this
particular speci-
men, there iz a
large number of
other values
obtainable with
various voltage
ratings, and the
o a rices range
from 2s, Details of these will be found ip the exhaus-
tive Dubilier Catalogu®. obtainable post free from the
makers_at Ducon Works, Victoria Road, North

Acton, W.3.

VARLEY COMPENSATING R.C. COUPLER
THE' modern receiver is-usually fairly sharply tuned,
and the result is quite naturally a reduction of
the higher frequencies, Where extreme selectivity is
desired, or wherc for some other-reason the circuits
have been-designed to give a top-note cut-off, it may be
found desirable to arrange some form of L.F, coupling
which will give some compensation and enable brilliant
reproduttion to be obtained. - The new Varley R.C.

The new Varley Compensating R.C. Coupler.

Unit is designed on the lines of a standard resistance
capacity coupling unit, with the addition of a special
resonant cirenit to provide a rising characteristic. The
usual type of anode resistance is fitted, together with
a coupling condenser and grid leak, but the latter
is shunted by a fixed condenser, whilst an iron-core
choke is inserted betsween the coupling condenser and
the grid connection for the succeeding valve. The
complete apparatus is housed in & bakelite case similar
to the well-known Nicore transformers. The unit was
tested in a standard receiver, which was adjusted to
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provide a noticeable cut-off, and when compared with
a standard R.C. unit the reproduction was! very
noticeably improved. In a standard receiver it was
found possible to use a simple tone-control device
zeross the speaker, and thus make full use of reaction
ondistant stations whilst preserving full brilliancy, and
wh n the local statian was received the tone countrol
enabled the extra high-note response to be suitably

modified. The device is most uscful snd works very

wellindeed, The price is 11s. 6d.

FURTHER TUNGSRAM VALVES
A SPECIALIZED range of high efliciency A.C. mains
type valve has been designed by Tungsram with
the particular purpose of what might be ealled *'re-
vitalizing ** the performance of old-mains sets. These
are known as Tungsram Symphonie valves. The idea
Lehind the design is, in sitnple terms, to associate
volume and quality in their correct proportions, per-
mitting side-by-side team-work instead of a com-
promise, A remarkabic degree of extra volume is thus
achieved with a corresponding brilliance of tone. The
range compromises $ymphonic straight or variable-mu
screen-vrid, Symphonic straight or variable-mu high-
frequency pentodes, Symphonic indirectly-heated
muiti-grid output valves, and Symplionie detectors.
For battery users there is & new high-efficicney valve,
type SV.220—a variable-mu, high slope screen-grid
valve of exceptionally high sensitivity. It gives a
remarkable high-frequency amplifieation. The 8.220
corresponds to the above, but is a straight slope type.
inFor moderate power output with extraordinary low
<eonsumption (ideal in these days of lean purses) there
tds the PP.220—a mmulti-grid valve. There is also a
fine Class B valve—in Tungsramn's new chatterproof,
sdome-shaped structure. Two new completely non-
samicrophonic midget valves are the HR.210 high
idmpedance and the LD.210 low impedance—for either
detector or high and low-frequency amplification
_xespectively. Tungsram are also making a speciality
;'of Universal A.C./D.C. valves, and also valves of Ameri-
i-can type for the many American -sets in this
country that will not operate on English valves..
~NEW BAKER SPEAKERS .
THE two speakersillustrated beloware from Baker's
Seihurst Radio and, as may be gathered irom the
size of the switch fitted to one of these, they are of

“-‘1-_

extremely smalldimensions. The lower model is fitted
with a tone-control switel and is, in other respects,
similar to the upper model. * We hope to have an
opportunity of testing one of these models and giving
a test report at an early date. )

5 0 TESTED

WIRELESS CIRCUITS
Edited by F. J, CAMM (E4itor of “'Practical Wireless.”)
This bhandbook contains every modern

" circuit, complete with instructions for

assembling, component values, and notes
: on operation. Whatever the circuit you

require, it is in this book.

Obtainahble at ali Booksellers, or by post 2/9
from Geo. Newnes. Ltd., southamp-
ton Street, Strand, London, W.C.2.

with the

OISY mains, motors, gencrators

and other electrical apparatus need
no longer spoil your reception. In
nine cases out of ten interference of
this type can be reduced to a reason-
able minimum by fitting a T.C.C.
Anti-Interference Unit at the house
side of your main switch. In other
cases it can be entirely suppressed.

Bad cases of interference from electri-
cal apparatus may need individual
attention and suppression at source,
but whenever the remedy is “two
condensers across the mains and
centre point earthed’ this unit pro-
vides an efficient and bhandy solution.

* NOTE ; —* Atmospherics® are not
mains noises.

SUPPRESSED

T.C.C.

CONDENSER

ANTI-INTERFERENCE UNIT
PRICE

COMPLETE 0, 6

THE TELEGRAPH CONDENSER CO.LTD.
WALES FARM RD:, N: ACTON, W.3,

Q 0
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Scientific combination
of highly conductive
ferrousand nonderrous

is @@ﬁmisiy &
EST AERIAL?

The resistance offered by SUPERIAL to incoming signals
Z is negligible because of the unique surface of skin of each
il strand. All-copper aerials, particularly those covered
with cotton, after exposure to the air, become corroded ‘and definitely
have a very large resistance to the incoming waves of energy, which
should not be confused with the ordinary electric current. Laboratory
tests definitely prove this.  Other aerials are being offered as a substi-
tute for SUPERIAL. Do not be misled by extravagant claims and so
suffer disappointment.  SUPERIAL is the best aerial obtainable at any

), Thick \,
§ vulcanized \
[ rubber insulation, §
i a real protection. §
\ against’
N\, corrosion.

Complete
protection 1
is ensured with
Flax braiding,

heavily waxed |

& an
\, compounded. ¢

price and every coil is sold under a full guarantee of satisfaction.

FREE
| LIGHTNING

€ Ria
INSURANCE 100ft. 3/6 : 756t. 2/6 : 50ft. 1/9 : 25, 1/
FOR 2 YEARS From Dealers everywhere.

MAKE YOUR SET SUPER-SELECTIVE

VARIAL is a marvellous invention which will give aerials every desired i ?

degree of selectivity, cutting out interference from other stations.
EACH.

Can be used with any set on any aerial. Fixed in a few moments and
requires no alterations. ,

Can be supplied already attached to a
coil of SUPERIAL-—the only self-

contained variable aerial.

100ft.  75f.  50ft.
4’6 36 2'9
In this form it is the world's most -

selective aerial. ) .

ELECTRON INSUL .
INDOOR O©OR INVISIBLE AERIALS

Don't mess up your walls with sticky adhesive so-called invisible aerials. Fix one Iittle
ELECTRON -INSULATOR PIN on each corner of the room and run a proper wire aerial

(SUPERIAL) * through them. The only efficient indoor or invisible aerial properly
insulated and kept away from the walls, Three colours, OAK, MAHOCANY,
BLACK, in boxes of six for 6d.

PER

All the above can be obtained from any wireless shop or direct from :

T%e NEW LONDON ELECTRON WORKS Ltd,

6, EAST HAM LONDON.E.6

You I CAN RUN ¥ YOUR AERIAL
THE | PICTURE RAIL | OR ©M THE | WALL

PROMPT

EASY TERMS [ROMET .
Any Amplion, Blue Spot, Baker, Celestion,
Epoch, R. & A. Rola, Sonochorde, Grampian,
Igranic, Lamplugh, Magnavox, Ormond, W.B.
or Ferranti Moving Coil Speaker Supplied,

Send S[- only

and pay the balance by monthly instalments. No

FIT THIS
ELECTRIC
CLOCK

70 YOUR SET!
NO MAINS NEEDED !

- KEEPS CORRECT TIME!
NO WINDING !
Works off small battery lasting 12 months, or can
be plugged into G.B. battery without affecting recep-

QNDB FOR SETTING HanDs 7,
U-SHAPED BAR

references. Yntirely private and confidential, tion, _Uses practically’ mo current. Fits into hole
2 i 3kin, dia. in any panel up to &in. thick, Easy to
KITS, pARTS, - SETS,’ ELECTRIC fix—no screws ° required. Only

gin, from front of panel to back
of cage, . Jwiss movement, Hands |
set from front. Nickel - plated

CLOCKS ON EASY TERMS,

Wrlte for Catalogue and state requirements.

i bezel. Useful addition to any
TURNADGE AND PARTNERS,LTD, set, : 3 ;
Ludgate HOuse,'Fleet St., London, EaC.4- g:gfnszlf E I%Eg‘pco'i&;;%: OMPLE]’E WITH BATTERY
! Telephone: Central 1903. Ha mith, W.6. RN AN
B Tolephone : Hiverside 6392. POSTAGE S0

IMPROVING SUPERHETERODYNE
PERFORMANCE

(Continued from page 658)

designers prefer to use a separate oscillator
condenser, sacrificing a little of the ecase
of control in the cause of efficiency.

_ There remains one further type of oscil-
lator control to be considered, namely
the use of one section of an ordinary
ganged condenser, using padding condensers
on both wavebands in order to give the
correct characteristic. This is seldom done
except where the receiver is largely con-
structed from parts already on hand.
The procedure is ‘generally similar, the
tuning coil trimmers being adjusted for
maximum response at a low wavelength,
and the ““ padding ” condenser (instead of
the oscillator trimmer), being set at the
higher point, rocking the ganged condenser
a few degrees as each alteration is made in
the capacity of the padding condenser,
until the point for maximum response has
been found. The tuning trimmers may now
be reset if necessary, and then the settings
should be checked. A few extra minuteg
spent here will often make a considerable
difference in the performance of the set.

On the Long Waves

On the long-wave band, the adjustments
are, as a rule, carried out by means of a
trimming condenser in parallel with the

| long-wave portion of the tuning coil, and

this should be _adjusted for maximum
response.

In making all these adjustments it is
preferable to tune the receiver to a weak
station, or to use the volume control to
reduce the station to a low sound level
so that alterations in volume are more
easily detected.

Economy in Anode Current -

There is one final point in the use of a
set employing several screen-grid valves
which is of importance, and that is the
fact that such a valve will take only a
fraction of the anode current, but without
anything like the same decrease in amplifica-
tioni, This featuré is of most importance
to battery users, or those who have
eliminators which are working at their
maximum output. If the H.F. and I.F.
valves, or any of them, are not of the
variable-mu type, it will be advisable to
arrange for the screen voltage to be low
(say 40 volts instead of 70). It can always
be raised on the rare occasions where the
set is worked at absolutely its maximum
sensitivity. It is quite possible to operate
a six-valve battery superhet at 11 or 12
milliamps, and obtain a good volume out-
put.

A Fine Christmas Present.

THE WIRELESS CONSTRUCTOR’S
ENCYCLOPZEDIA

(2nd Edition)

By F. J. CAMM
(Editor of * Practical Wireless”)

THIS invaluable encyclopedia is written in plain

language by one of the most accomplished

designers and writers on wireless construction. The

whole subject is fully covered, and the volume is

remarkable for the number of practical illus-
trations it contains,

No matter in what branch of radio vou
are interested; you will find everything

adequately dealt with here.

5/-

bbiainab[e at all Booksellers, or by post
5(4 from_ Geo. Newnes, Ltd., 811, “South-
ampton Street, Strand, London, W.C,2,
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TICAL LETTERS FROM
PRACT’I%EADEQ Ef .

The Editor does not necessarily agree

with opinions expressed by his correspondents.

All letters must be accompanied by the name and address of the sender (not necessarily
for publication.)

<¢ Still Coming Along in Leaps and Bounds.”

Str,—1I thank you for the book ‘ Not so
Quiet . . .° awarded me in connection
with Problem 58. I have just finished
reading this, and I think it is a fine book.
PracTIcAL WIRELESS is still .coming along
in leaps and bounds, and for any other
wireless paper to try and beat, or even
equal it, seems to me to be a sheer waste
of. their time.—A. Coox (Manchester).. .

§'S. *“ Jacob Ruppert’> Call Sign: A
5 Correetion.

¢ Sr,—With reference to paragraph en-
titled “ Radio in the Polar Regions”
funder section “Round the World of
Wireless, November 18 issue, page 459),
I would inform you that the call sign of
the S.8. Jacob Ruppert (Byrd’s Antarctic
Expedition IT) is KTJ Y andnot KJJY
as  stated.—F. PosTLETEWAITE (Good-
‘mayes).

/A" Radio Enthusiast’s Appreciation.
""Smr,—I nearly wrote *Thé Editor,
Britain’s Leading Wireless Weekly,” not
doubting it_would find you. I have been
Leéen on radio since I can remember. That
was the time when. we talked half a mile
with a Ford ignition coil and carborundum
crystals and got quite a kick out of it.
Being also in the radio trade and having
10 be on the spot with every new phase
and gadget, I find PracTicAL: WIRELESS
equal to every emergency. Having held
important positions in radio, I know what
a keen amateur wants. However, continue
the good work. I for one have cancelled
all'the other weeklies for the simple reason
they are not like PracTicAl. WIRELESS,
which I have had from No. I, and it has
stayed the same every week ; Wednesday
is a day to look forward to.

T have one suggestion to make : why stop,
after describing how to make transformers,
chokes, etc. Surely some of your technical
staff can give us some more “ How to
Make » articles.—J. M. Davie (Chingford).

Design for Universal All-Mains Set Wanted.

Sir,—Having' been a reader of your
valuable paper since its first publication, I
must say you do your best to keep up to
date.- What I should like to see, however,
js a good set designed for both A.C. and
D.C. mains. Foreign designers seem to
have got over this difficulty, so I am certain
English designers can. There' must be
thousands of listeners-like myself situated
in a D.C. district ‘that must €ventually
come under the grid system and then have
to change over to A.C. I know com-
mercial sets can be bought incorporating
this idea, but there are still 2 good many
constructors who would like.to build their
own universal all-mains sets.—J, R. REEDS
{Barnes).

Replies. of Broadeast Queries,;

Sir,—With_reference to the portion of
your publication dealing with. Q.R.A’s. of
various stations, I may say that these
Jxeplies prove quite interesting, as they show

1 :

what station has been coming in at a cer-
tain spot. Probably the information
would be of more use to the amateur if
the waveband and date received could be
added where known. I have a Radio
Amateur Call Book Fall 1933, and keep a
small log of 3.5 stations heard here, and am
a member of the R.S.G.B. Group for that
band. The addition of the information
I here suggest would be of particular
interest to stations that are over 900 miles
away, or that are on very low power nearer
than that to the receiver—H. O. Crisp
(Forest Gate).

An Ideal Cireuit?

Sir,—I also have been a reader of
PRACTICAL WIRELESS since No. 1, and am
certainly very interested in its contents.
‘There is a letter in the November  11th
issue from “F. G. P.” (London, N.W.)
which greatly interests me, because I
think he has got hold of an ideal circuit.
There is no doubt whatever that a straight
Det. and 2 L.F. set is not selective enough
these days. “Where I am situated (about
20 miles from Washford Cross) the inter-
ference with both wavelengths is beyond
control, the power also is so great that other
stations are simply drowned out.—F. G.
THORNE (Weston-super-Mare).

CLIX tuust pour

@hristmas may be

Fit Clix for
Perfect Contact

Chassis
Mounting
VALVEHOLDERS

They may be easily mounted on chassis
or raised baseboard. Sturdily built Plate
of highest quality insulating material.
Resilient sookets guarantee fall-sarface
contact with ANY type of valve pin and

(Standard Type)
4-Pin ... 8d.

5-Pin ... 9d. definitely prevent arcing. For easy entry and
r > withdrawal the sockets move laterally and

(Floating Type) algn with valve pins,

7-Pin ... 1/ A

' cLIX “MASTER' PLUG

| Positive METAL to METAL. wiring.
1 Firm grip and full contact with AL
sockets with internal diameters from
4in. to 5/32in. battery socket. urved
|ends for easy insertion. 1
Tice Do o
{ CLIX PANEL TERMINALS
« Type B, with Hexagonal Shoulder for
ieusy mounting
LType A - 2id.

CUT THIS OUT EACH WEEK

DOYOUKNOW?

—THAT an H.F. metal rectifier can be used as !
an i of high-tension current.
—THAT a thermal delay switch is unnecessary .
when using an indirectly - heated rectifying -
valve. 3
—THAT a portion of a tuning coil or frame @
aerial may be employed in the dual capacity of
tuning cotl and reaction coil.

—THAT all by-pass condensers in H.F. circuits
should be of the non-inductive type to ensure
correct working. H
—THAT when choosing a condenser for a
circuit the peak voltage should he considered
and not the actual working voltage. H
—THAT aerial systems consisting of two or
more wires spaced apart are inefficient unless
the spating is greater than three feet.

—THAT an H.F. choke should always be :
included in the anode circuit of a detector vaive, ¢
even aithough a high resistance is used in that
portion of the circuit. g
~—THAT alf metal casing, efc., in a receiver
should be joined to earth, a separate lead being
taken to each part and a common connection
not relied upon when instability is experienced.

W A P S Bh e 801 B0 WL e €
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NOTICE.
The Editor will be pleused to consider articles of a

- practical nature switable for publication in PRACTICAL

WIRELESS. - Suck articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
Rimself responsible for manuscripts. every effort will be
made to return them if @ stamped and addressed envelope
is enclosed. ALl correspondence intended for the Editer
should be addressed : The Editor, PRACTICAYL, WIRELESS,
([J’;:oé é\lewnes, Ltd., 8-11, Southampton Street, Strand,

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our reuders in touch
with the latest developments, we give no warranty thal
apparatus described in our columns is not the subject
of letlers patent.

“ We're Fluxite and Bolder—
the reliable pair ;

Por Wireless RECEPTION
we’ve done oux share !
Famous for Soldering— | 80 NOW we're anncunced as
known everywhere ! “THE POPULARPAIR!"
Sec that Fluxite and Solder are always by you
—in the house—-garage—workshop—anywhere

where simple, speedy soldering is needed.

ALL MECHANICS WI/LL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

All Ironmongers scll Fluxite in tins : 4d., 84.,

1s. 4d., and 1s. 8d. Ask to see the FLUXITE
POCKET SOLDERING SET-—complete with
full instructions—7s. 6d. Ask nlso for our
leaflet on HARDENING STEEL with Fluxite.

FLUXITE, LTD.
(Dept. W.P.), ROTHERHITHE, S.E.16.

FOR ALL REPAIRS!
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T—EASY PAYMENTS—

“There's no place like HOLMES.”

The first firm to supply Wireless parts on easy
payments. Nine years advertiser in Wireless
Press. Thousands of satisfied cusbomers,

EPOCH SPEAKERS

Monthly Pay-

Deposit, ments.
SUPER DWARF .. .. 23/6 4/4 5 of 4/4
20th Century - - 35/- 4/10 7 of - 4/20
1liin. SUPER o 45/ 4/11 9 of 4/11
B5.P.M, 84/- - 7/8 11 of 7/8
Lissen Skyscraper' 4 .. 112/6 10/- 11 of 10/3
TgLSEN 325 Star Kit 39/6 5/5 7 of 5/5
EXIDE H.T. Accum., )
20v. e s GO/ 6/- 9 of 6/8
BLUE SPOT, 29PM... 32/6 4/5 7 of 4/5
ATLAS -ELIMINATOR,
Ko. CA25 ... .. .. 59/6 5/- 11 of 5/6
B.T.H. Pick-up .. .. 25/« 4/8 5 of 4/8
Parts for any Kit Sct. Any make of Speaker.

New Goods Obtained for Every Order.
Send us a list of the parts you require and the pay-
ments that will suit your convenience, and we will
send you a definite quotation. Anything’ Wireless.

H. W. HOLMES, 29, FOLEY STREET,
Great Portland Street, London, W.1.

‘Phone: Museum 1414,

[ A

-

The »

« Modern Set”

PLIOMus2LT

| RADI0 CABINETS

Send for 16 page Catalogue of Modern
Designs post free. From 10/~ each.

STENIBAC LTD.,

303, ESSEX ROAD, LONDON, N.I.
"PHONE : OLISSOLD 8056

Serp to FOYL
"FOR BOCKS!

New and second-hand books on Wireless and all other
subjects. Over two million volumes in stock. Catalogues
free on mentioning your jnterests.
119-125, CHARING CROSS RD., LONDON, W.C.2,
Telephone : Gerrard 5860 (7 lines).

MIDGET

WANDER PLUG
THE PATENT SIDE SPRING
D  STRONGLY GRIPSANY SIZE

BATTERY ~ 12 TITLES
THE GRIPSO COY.
28VICTORIA ST.LONDON, $W.L
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Club Reports should not exceed 200 words in length
and -should Ve received .First Post each. Monday
morning for publicalion in the following weel’s issue.

THE ANGLO-AMERICAN RADIO AND TELEVISION
SOCIETY

.Arrangements have been made-to demonstrate
television apparatus at future meetings of this Society,
and lectures, soclal functions, ete,, will shortly be
organized. Xull particulars from Leslie W, Orton,
11, Hawthorn Drive, Willowbank, Uxbridge.

A branch of the above Society has recently been
formed in Manchester and is open to receive new
members. Membership is free and should be an
inducement to the many short-wave amateurs in the
district. The Society deals with most branches of
radio work, including Short Wave, Ultra Short
Wave, and Television.  During the next fortnight we
shall have secured a Jocal hall or club room where
we can hold our demonstrations and lectures, etc.
Will interested amateurs please write for particulars
(enclosing a stamp for reply), to Henry B. Shields, 39,
Hardman Lane, Failsworth, Lancs. :

The High Wycombe branch of the A.-A, R. & T. S.
held its first meeting recently. Particulars from the
organizing secretary, ‘‘Carriers Arms,” Wycombe
Road, Marlow, Bueks. . ‘

INTERNATIONAL SHORT-WAVE GLUB, LONDON

The meeting of the London Chapter held at the
R.A.C.S. Hall, Wandsworth Road, S.W.8, on Friday,
17th November, provided a very interesting evening
for the short-wave listener. Mr. A. E. Bear opened
the meecting by a talk on the thrills and fascination of
short-wave listening, He said he looked forward to
the day when the ordinary listener would take interest
in short-wave reception. This was followed by a
short-wave demonstration by Mr. F. R. Hornby.
Among the receivers demonstrated were a Philco 163,
which is an 11 valve allwave receiver, and a 8 valve
short-wave converter. World-wide, reception was
obtained and it was agreed that these were ‘exception-
ally fine receivers, A recital of records of short-wave
reception overseas then followed, and members heard
how the. British Empire Station at Daventry was
received in far distant lands. We have several ladies
among our members, and we invite any ladies who
are interested in short-wave reception to attend our
meetings.—A. E. Bear, Secretary, 10, St. Mary’s
Place, Rotherhithe, London, S.E.16,

SMETHWICK WIRELESS SOCIETY

At a recent meeting of this Society, Mr. Shaw, of
the Marconiphone Co., Ltd., gave a lecbure on ** Multi-
electrode Valves.” 1In tracing the development -of
the new valves, the [ecturer pointed out that in every
case there was a definite purpose behind the addition
of each new electrode. He dealt briefly with the S.G.
valve and L.F. pentode, and went on fo consider the
H.F, pentode, the pentagrid, and ‘“Class B * valves.
Coming to the double diode-triode, Mr. Shaw described
the construction of the valve and gave the fundamental
circuits (with explanations) for simple A.V.C., delayed
A.V.C, amplified A.V.C., and ‘‘Squelch Control.”’—
Hon. Sec., Mr. E. Fisher, 33, Freeth St., Oldbury,
nr. Birmingham.

THE SOUTHALL RADIO SOCIETY

A lecture, entitled ‘‘Mains Transformer Design,”’
was given by Mr. Swan, at the meeting of the above
Society held last week, He explained the various
factors which have to be taken into account in order
to avoid hysterisis and eddy-current loss, and also the
various methods adopted to prevent excessive tem-
perature rise and to obtain good voltage regulation
under load.—Hon, Sec., Mr, A. J, Stephens, 98, Pole
Hill Road, Hillingdon,

THE CATFORD RADIO AND TELEVISION SOCIETY

The first of the practical evenings arranged by this
Society for the winter session was held at 257, Bromley
Road, on Wednesday, November 15th. As the
chairman, Mr. H. S, Ryland, pointed out, all practical
work must be based on rmeasurement, and he pro-
ceeded to describe a simple and inexpensive form of
universal meter which could be used with a reasonahle
degree of accuracy for all the work likely to be
encountered by the members in the course of their
experiments.. Starting with one milliammeter as a

shunts and multipliers it was possible to carry out
measurements over a wide field with a degree of
accuracy comparable with that of an expensive multi-
range instrument. Mr. Ryland did not neglect the
problems connected with the measurements of A.C.
current, for not only did he show how this could be
done, he also gave away small metal-oxide rectifiers
suitable for the conversion of a D.C. meter for this
purpose. As, on this occasion, it will be the object of
these practical evenings to assist the ordinary amateur
' to understand the construction and operation of his
receiver, members and non-members alike are welcome
to come along with their own particular problems to
any of the Society’s meetings, Particulars of the
Society’s future programme may be had on applica-

tion to the Hon. Secretary, at 38, Como Road, London,
8.E.23 ’

© 5 Watt ditto, 20,000 Ohms, 20,000 Chms,

basis, it was shown that by means of the appropriate
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'EASY TERMS!

>
Yfor all BLUE SPOT PRODUCTS

We specialise in the supply of all the latest Blue€
Spotunits on Easy Terms. Every unit exchanged
- within 7 days, if not entirely satisfactory.

released) including Osram B.21 Valve. Cash ‘brice,
43/8 or'5/- with-order and ® monthly parments of 5/4,

MOVING COIL CHASSIS
5/- with order and 6 monthly pavments of 5/2‘
5/~ > ; 9 G
5)- > b 5/6
MOVING COIL CABINET SPEAKERS
with order and 9 monthiy payments of 5/-
: ) 6,’3@

New BLUE SPOT CLASS B OUTPUT STAGE (justﬁ}
1
1
1

V'V VvV WVS

5 Y

u .

5/-
63 » » 1 no -

PICK-UP MODEL 33
6/~ with order and 6 meonthly payments of 5/8,

All above carriage paid. To avoid delay, will customers };im]lyg
send first payment with order 2 4

7 4

PHONE
_NATIONAL 197

COMPANY

|1.0AT LANE-NOBLE STREET

SURPLUS

RADIO | -
LOOK AT "THE PRICES,
Double smoothing chokes mounted, sound robust job, 120 m.a..
14/28 Henrys each; wusual price, 35/-; our price, 6/6d, each, 9d,
postage ; single. ditto, 4/8d. each.
Resistances. ' wire-wound, finest quality. 5 Watt, 8,000 Ohms and
63,000 Ohms, worth 3/6d. each : 8d. each, postage 3d. P
Potential dividers, wound 2 sections. 5 Watt ; 40,000 and 28,000
Olms; 40,000 and 80,000 Ohms ; 40,000 and 100,000 Ohms ;
30,000 aud;o,ooo Ohms ; at 1/- each. postage 3d.
Chokes, small iron-cored, 2,000 Ohws for output or choke coupling ;
1/6d. each, 3d. postage.
A.C. HT. Eliminators, 220 V to 240 V with 4 tappings. Totat
output 1§0 V at 25 m.a. For use with PV 495. Price with valve,
85/-, Yess valve 27/~
Woearite Mains Transformers. Rectified Output, 300 Volts at 60
M/A, Heaters, 2-0-2 up to 4 Amps. Rectified Filament, 2-0-2
up to 4 Amps, input 200, 220, 240 V. For use with D.W.3 Rectifier,
12/6d. each, postage 6d.
Mains transfotmers for eliminators. Output 250-0-250 at 60 M/A.
4V at 1'Arhp.” State input when ordering. Price 6/6d., postage 9d.
14 mfd, Block Condensers, 750 V DC Test G-4-2-1-1 or 9-5-2.
10 mfd Block Condensers, 750 V DC Test 4-4-1-1-350 V Peak ;
at 4/- each, postage 6d.
W.re-wound potential dividers, 60 Watt wound three sections,
4,500 Ohms, 3,000 Ohms, 2,000 Ohms, 1/8d. each, postage 8d.;
20,000 Ohms, 1/- each,

postage 3d.
Power pack Chassis : wired with Wearite Transformers as above
and T.C.C, 4 mfd Elestrolytic Condenser, etc., 200, 220, 240 V
input, 20/- each, packing 9d.

Resistances, 2 Separate Resistances on 1 Tube, 60 Watt, 2,500
Ohms and 500 Ohms, 1/6d. each, postage 4d. 3 Separate Resis-
tances on 1 Tube, 2,500 Ohms, 1,000 Ohms, 80 Obms ; 1/- each,
postage 3d. 100,000, 200,000 and 300,000 Ohms, 1 Watt Type
Resistances at 4/6d. per dozea, postage 3d.
Leaks, 2 Meg, .1 Meg, .5 Meg Ieaks;

001,
Fixed Condensers, all 3/~ per dozen, post 3d. '

0001, .015 mfd.

Condensers. 1 mid. Condenserz 250 Volt working , 8d, each,
postage 2d. 4 mfd. Condensers, 250 Volt working ; 1/6d. each,
postage 4d.

If you cannot call to inspect these and other wonderful bargains,
write for Free List ** N.” Goods despatehed Cidsh or C.0.D.

) SURPLUS RADIO,

94, HIGH HOLBORN, LONDON, W.C.1.

A PRACTICAL HOME-STUDY COURSE IN
RADIO

leads to a recognised Certificate of Proficiency and
“ADMR.T.IY We guarantee success and give recom-
mendations, Send P.C. for particulars and Free Specimen
lesson,.—Radio Training Institute of Gr. Brit..
85, New Oxford Street, London, W.C.1.
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LEy POLISHED
—l 65/- GABliNET FOR 35/
No Middle Profits !

Famous maker offers finest Radio !
‘Furniture. As suppliedto B.B.C,, a @ ¢

N\

o

quality -and valie ‘impossible to
better. Beautifully band polished |

UARANTEED Piano-Tone
acoustically.

DIRECT—on FREE TRIAL
or 10/ monthly.)
LIST FREE ! From makers).

=
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Cabinet (P.R.) Works, Albion Road,
Bexloyheath, near London.
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SPECIAL NOTE.
We wish to-draw the reader’s attention to the i
fact that the Queries S8ervice is intended only
for the solution of problems or difficulties

arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
‘Weregret that we cannot,for obviousreasons—

(1) Supply circuit diagrams of complete
multi-valve reccivers.

(2) Suggest alterations or modifications a
receivers described in our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone. i

Please note als6 that all sketches and drawings
which are sent to us should bear the name

ra—r
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THE LUXUS A.C. SUPERHET. =X

‘“1 am constructing the Luxus receiver, but am in
doubt regarding the values of certain resistances. 1 see
on the wiring diagram on page 203 that there are two
25,000 ohm resistances used, and two of the resistances

on the under surface of the chassis are very indistinct in |

my copy of “‘ Practical Wireless.’”" 1 have lett over one
25,000 ohms resistance, one 250,000 ohms, one 1,000
ohms, and one 100,000 ohms, and | should like to know
exactly where these go.”—T. B. C.. (Hampstead, N.W.).
_1f you obtain the full size Blue Print.you will find
that the resistances are quite clearly indicated. You
have, however, apparently wired the recciver from the
small diagram reproduced in the pages of PRACTICAL
WIRELESS, and, therefore, we give you the positions for
the four resistances which you are unable to locate.
The resistance on the top of the chassis which is joined
to the arm of the potemtiometer and .passes through
hole No. 14 is 250,000 ohms. The resistance of
100,000 ohms ‘joins the two ;0001 condensérs on the
underside of the chassis, and the remaining resistance
(1,000 ohms) is situated between the 25 mfd. elec-
trolytic and the .01 mid. fixed condensers, close to
hole No. 10.

VOLUME CONTROL

‘“1 should like to make up a set using for a volume |

control a variable anode resistance. Thus, the circuit
would consist of a detector valve, R.C. coupled to the
next valve, and the coupling condenser joined to the
arm of the anode resistance which takes the form ot a
variable potentiometer. Do you approve of this, or is
there any better method ? ""'—A. H. (Boston).

The cireuit arrangement is quite in order, and was,
in fact, used in the Sixty-S8hilling Three recently
published. The only point to watch is the choice of
the actual resistance. It will be appreciated that the
anode current is passing through the resistance and,
thercfore, it must, in the first place, be capable of
passing that current. Secondly, the movement of the
armmust besoarranged thatit passesgradually, without
any sudden changes, from one portion of the winding
to auother. 8Some variable resistances of this type
arcarranged with a fairlylarge winding of fine wire and
tapping points are made to heavier gange wire or to
separate comtact points. Thus the arm progresses in
a series of sudden jumps, and this results in .a very

. ‘noisy operation as the condenser charges and discharges

. 'with every change.

You must;, therefore, ensure that

. & smooth’ variation.is made by the component. - Thé

TECHNICAL STAFF SOLVE

LET OUR

YOUR PROBLEMS

=

N

If . a postal reply is

) desired, a stamped ad-
dressed ernvelope mast
be enclosed. Every
query and drawing
which is sent must bear -
the name and address of the sender. Send-
your queries to the Editor, PRACTICAL
WIRELESS. Geo. Newnes, Lid., 8-11,
Southampton St., Strand, London, W.C.2.
alternative is to use a variable grid leak with the grid
joined to the armn, and here po current-carrying
capacity has to be taken into account. We.prefer the
former method.

Q.M.B. OR PUSH-PULL SWITCH ?

‘“ In the set | have got the switch has become faulty,
and when I go to switch on sometimes it works and
sometimes it does not. The knob sticks through a
smak opening and this has to be pushed down to switch
-on and up to switch off. Can you tell me what type of
switch it is, and if an ordinary sixpenny on-and-off
switch will do ? ""—O0. T. (Whetstone),

As the switch operates by an up and down move-
ment, it is alinost certain that it is of the Q. M.B. type,
and this is essential, of course, if the receiver is mains-
operated—a point you do not mention. Without
further notes concerning the type of receiver, we cannot
say whether it is a single on-off switch or whether other
components are disconnected by the same movement,

DATA SHEET No. 64.
Cut this out each week and paste it in
a notebook .
TELEVISION DISC DATA FOR PRESENT.
TRANSMISSIONS.
Diameter | Radius for | ‘Size of | Picturs Revolu-
of Disc, | First Hole Hole, Width, . { tions per
Inches, Inches, Inches, Inches. inute

26 120 odb8 | 10751 750

25 115 0343 1.0303 750

23 110 0328 19855 750

23 10.5 0313 9407 750

21 10.0 0299 8959 750

20 9,5 0284 8511 250

19 9.0 0269 8083 759

18 8.5 0254 27615 - 750

17 80 0238 7187 750

16 75 0224 6719 750
The abpve details are for thirty-line scanning, and the .}
dimensions for hole sizes are worked to tho nearest decimal
point, ~To obfain actual figures the measurement in the
second column should be multiplied by .08959 and the ;
result divided by thirty. H

but we would certainly not advise you to replace it
with a cheap push-pull switch, ‘unless you ecan be
absolutely certain that thereis no great current passed.
It is a safe rule to use only the Q.M.B. type of switch
for operating all-mainsreceivers, and even for switehing
on and off the ordinary battery valves it will be found
extremely efficient. '

A.V.C. AND THE BATTERY SET

‘“1 was very interested in the circuit of your recent
A.C. Superhet, and would like very much to make up
one on these lines, but using battery valves. Would
it be sufficient to wire up the circuit with 4-pin holders
and use the same types of battery valves, or would the
circuit need re-designing ? "—E. W, G. (Cardiff).

At the present moment valves of the same type as
' were used in the Luxus are not obtainable for battery
operation, although they will not be long before they
appear on the market. You could not, we are afraid,
simply alter the circuit by changing valves, as several
resistances used ’in that circuit were designed to
operate only with the valves of certain characteristics,
and those which apply to the battery valves in question

are quite dissimilar. We are, however, experimenting

\ JUERIES

thMWk%%wkuLﬂQﬁ

H =0,
i The coupon on this i
page must be attached }i

to every query.  }

and |
UIRIE

with a receiver on these lines, and as soon as the design
is completed it will be published in our pages.

TELEVISION AND SOUND

‘“1 would like to raise a point which occurs o ‘me
in regard to mogdern television systems. At present
the sound is_transmitted from one station and the
vision from another, which means that two receivers
are necessary, tuned to each station. Is it not possible
to transmit the sound and vision together. fiom one
station and receive them on one set, separating; them
out at the detector or output end of the receiver and
thus give more economical results? 1 think the
speech could be given on one side-band and the * vision ’
on the other, and the circuits made sufficiently sclective
to tune each half separately. 1 may be wrong, of
course.”’—Y, A. (Blackpovl).
" Many schemes have been’tried for the adoption of
an arrangement on the lines you suggest, but there are
many difficulties in the way of its correct application.
Whilst one side-band can be removed from-a trans-
1nission,’and replaced at the recciving end, the quality

" would not.be of a sufticiently high standard to warrant
- the broadcasting of musical items.

Speech is certainly
.intelligiblé by this means, but really only because it
consists of words which are readily recognizable, no
‘matter what distortion accompanies it: Alternatively,
the pieturc which could be transmitted on one side-
band would be Very lacking in detdil (with the present
methods of transmission), and we are afraid, fherefore,
that your scheme is not technically .sound. One
-American system -has been tried with very great
success (with- silhouette pictures) where vision and
sound' was combined and transmitted from one aerial
at different frequencies, but it has not ‘yet bccome
practicablé beyond the Iaboratory-stage.

TELEVISION DISC DATA :

‘* After Toflowing many of your television notes 1 am
seized with a desire to make up a receiver, but have nct
got a motor which will be powerful enough to drive a
disc as large as you suggest. Is there any reason why
| cannot use a disc of, say, 6 or 7in. in diameter, with
cerresponding alteration in the spacing of the hofes ?
Any suggestions regarding the disc would’ be appre-
ciated.”’—A, T. Y. (Hendon, N.W.),

The picture ratio must be maintained, no matter
what size the disc. In England thisis 3 to 7, and this
ratio must be maintained by making the size of the
holes such that the spiral occupies a width which will
permit of thirty-line scanning with the holes accurately
aligning, This means that fora disc having a diameter
of 8in. and allowing a small margin from the edge of fhe
disc for the first hole, the thirty holes would have to be
cut in a total distance of less than three-quarters of an
inch, and they would, therefore, have to be lessthan
one-forticth of an inch in diawmecter,” The total light
space will therefore be so small that the picture will be
very poorly lighted, and we do not think you would
gain anything from your proposed economy. The
standard disc of 10in. permits of holes having a diameter
_of .02 of an inch and a picture width of .85in., thus
providing not only more illumination, but a more
‘reasonable sizc of picture, We would advise you,
therefore, to obtain a bLetter motor and use this size
of disc.

FREE ADVICE BUREAU

COUPON

This coupon is avaitable until Dee. 16th, 1983,
and must be attached to all letters, containing §
queries. a

PRACTICAL WIRELESS, 9/12/33. :

DYTH T AT

1934

ADAPTAGRA

BRITAIN’S FINEST WALNUT RADIOGRAM CABINET

MODEL “ A.” As described,

MODEL '‘B.” Standard 1934 Adaptagram with Doublo

YOURS FOR

DOWN

$/3

Direct from Factory to you. NO MIDDLEMAN’S
PROFITS. Built by master  craftsmen -of
London’s Piano Trade. Real inlaid walnut,

' mortised, tenoned, lrand French polished. ' With

m'ptor!;dai-d, ready for Set. Room for Speaker and
Bitteries, * Plain front or vignetted for panels—
14”x77,16” x 77,18 x 8”. Baffle Board 3/6 extra,
38° high, 22° wide, 15i" deep. . .
. Bydaker Compartment, 177 x 19* x 14",

SEND .FOR,‘1934;gi§INET CATALOGUE,

ready drilled or vignetted to
your specification, ~ Base-
board depth 14", = Cash
or C.O.D. Qak or M*hogany

no extra.

(Carriage and ¢
packing 2/6 i .
extra,

Or 12monthly payments of
8/3. Baffle board 3/6extra.

8pring Motor, 12" Plush-Covered Turntable, Automatic
Stop, B.R.G. Tone-arm with Pick-up, and Volume
Control Complete—Automatic needle cup, 6 GNS.
Cash or C.0.D. Carriage Paid 2 ot
or 12 monthly payments of 12/~. Carriage Paid.
MODEL ““C,” Standard 1934 Adaptagram Cabinet—
Collaro Induction Electrie Motor with Tone-arm, Pick-up.
Volume and Control’ in one Unit, 12" Plush-covered
Turntable, Automatic stop—Automatic Needte Cup,
Cgi-ah cr C.0.D. Carriage Paid, A.C. Mains GNS.
on ]y 35 o . o
i-or 12 monthly paymen’s of 13/9. Carriage Pald.
D.C. Model Prices on-applieation, - - -

PETO-SCOTT, CO. LTD.77, CITY ROAD,LONDON, E.C.1

Y




il AMSCO Triple-gang  0.0005 Condensers,
trimmers, 4/11,

67%
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PRACTICAL WIRELESS
MISCELLANEQOUS

ADVERTISEMENTS

Advertisements aré accepted for these

columns at the rate of 3d. per ward.

Minimum charge 3/-- All advertise-
ments must be prepaid.

REMIER SUPPLY STORES Offer the following Set
Manufacturerers’ Surplus New Goods at a fraction
of thé Original Cost, all goods guaranteed perfect,
carriage paid over 5/-, under 5/- postage 6d. extra
(Ireland, carriage forward).
.]ELIMINATOR, Kits, including transformer, choke,
Westinghouse metal rectifier, T.C.C. condensers
resistances:and diagram, 120v. 20 m.a. 20/-; trickle
charger 8/- extra; 150v, 30 milliamps, with 4v. 2-4

amps.. C.T,, -L.T, 25/-4 trickle charger, 6/6 extra; .

250v. 60 milliamps. with 4v. 8-5 amps. C.T., L.T.; 30j-;
3(7)%7 60 milliamps’ with 4v, 3-5 amps. C.T., L.T,,
.0.C. Condensers, 750v. working, 2 mf. 3/6, 4mf,
: 6/-, 4 mf. 450v. working 4/-, 250v. working
Slemf. 1/3, 2mf. 1/9, 4 mf. 2/6; aqueous electrolytic
440v..working, 4 mf. 3/-, 8 mf. 3/6.
LL the following Lines 6d. each or 5/- per dozen ;
5-pin chassis mounting valve holders; shielded
sereen grid or pentode leads 1-watt wire end resistances,
| any value; 0.1 condensers : on-off switches push-pull ;
<01, .05 and 0.5 condensers.
with

.C.C. Eiectrolytic Condensers, 100 volts working
15 mfd.; 1/3.
REMIER Chokes, 40 m.a., 25 hys., 4/-; 65 m.a.,
30 hys., 6/-; 150 m.a., 30 hys., 10/6.
. PYE Chokes .20 hyns., 4/-;
26 output transformers, giving 15 different ratios,

'ARLEY Pick-up, complete with arm and volume
control; 12/6,
‘ BRITISH RADIOPHONE Wire Wound Potentio-

meters, with maing switch incorporated, 10,000 |

" ohms, 50,000 ohms, any value ; 3/6.
OLSTER BRANDES Gramophone Motors, dual
type, can be worked by clockwork or mains,
induction.type 100-250 volts, 27/6 ; complete with all
fittings and turntable.

) SPECIAL Offer.—Microphones by prominent manu-

facturer,” high sensitivity, uniform response,
complete with stand, transformer and battery ;
listed £3/15, our price 18/6.
PREMIER British Made Meters, moving iron, flush
mounting, accurate; 0€-15, 0-50, 0-100, 0-250
milliamps., 0-1, 0-5 amps,, all at 6/-.
RMOND Condensers, 2-gang, semi-shielded ; 2/6.

SPECIAL Offer of Mains Transformers,manufactured
by Philips, input 100-115v. or 200-250v,, output
180-0-180 volts, 40 m.a., 4v. 1a., and 4v. 3a., 4/6;
200-0-200v., 4v. 1a.,4v, 3a., 4/6.

ALL Premier Guaranteed Mains Transformers have
engraved terminal strips with terminal connec-
tions, input 200-250 volts, 40-100 cycles, all windings
paper interleaved.
REMIER H.T.8 Transformers, 250v., 60 m.2a,,
rectified, with 4v. 1-2a and 4v. 8-5a., L.T. (both

C.T.) and screened primary, 15/-; with Westinghouse
rectifier, 25/-,

REMIER H.T.9 Transformer, 300v. 60 m.a.,
rectified, with 4v. 1-2a and 4v. 8-5a, L.T. (both

‘C.T.) and screened primary, 16/-; with Westinghouse
rectifier, 26/-.

PREMIEB H.T.10 Transformer, 200v. 100 m.a.,

rectified, with 4v. 8-5a, L.T. and screened

primary, 15/-; with Westinghouse rectifier, 26/-.

ENTRALAB POTENTIOMETERS, 200 ohms and
400 obhms 1/-, 250,000 ohms,-50,000 ohms and

500,000 ohms 2/6.
ROLA F7 MOVING COILS, 1000 Ohms. PIELD.
20/- : MAGNAVOX 142. 1,000 Obms. FIELD 22/

PLEASE STATE WHETHER POWER OR PEN-
TODE TRANSFORMER REQUIRED. A.C. CON-
VIERSION KIT 10/- extra.

JOLLOWING VALVES USED FOR TEST ONLY.
CALLERS ONLY. MS4B, MS4, DSB, DS,

PT4, S4VB, ALL HALF PRICE.

DOUBLE Spring Motors, made by Garrard, play

4#° five sides of 10in. record, complete with turn-

4able and all fittings; 17/6.

SPECIAL Offer.—Accumulator chargers, input 200-

250 v. A.C., to charge 2- and 4-volt accumulators
at § amp. ;_owing to the high efficiency of the silver
oxide rectifier employed charger may be used during

broadcast ; 9/6 each), ’ E

ELIABLE Canned Coils with cireuit ;

A 8/- per
coil accurately matched ; dual range. :

[PREMIER LT Supply Units, consisting of Premier ‘

transformer an Westinghouse rectifier, inputs
200-250 A.C., output, 8v. } amp. 14/6; 8v. 1 amp.,
17/65 15v.1amp., 19/- ; 6v. 2 amp., 27/6 ; 80v, 1a, 87/6.
IDREMIER Mains Transformer, output 135v. 80 m.a.,
for voltage doubling, 8/6; 4v. 3-4a., c.t. LT,

2/- extra; Westinghouse rectifiers for above, giving |

180v. 30 m.a., 86,

Premier multi-ratio |

Strict Privay Guaranteed

—we deal with you direct
' 4 MICROLODE

- COIL . SPEAK

SEND FOR IT ON 7 DAYS’ TRIAL ;

With Switch-controlled Multi-ratio in«
put _  traosformer,
Send 5/--for 7 Days’
Trial. If approved,
balance in

nonthly paymeénts
of Cash or
. Carriage

W.B.P.M. 6. Send only 2/8, balance in
/

8 monthly payments of 4/3.
Cash.or C.0.D. 32/6.

BLUE SPOT 29

MOVING - COIL'"SPEAKER
SEND FOR IT-ON 7 DAYS’ TRIAL

A very popular P.M, Moving-coll
Speaker for operation from Power or
Pentods,

Send only 2/8 for' 7
days’  trial.  If ap-
roved, balance in €
monthly payments of
5/6.

Cash or C.0.D. Car
riage Paid, £1/12/6,

SENT ON 7 DAYS

Model W.346. 150 volis at

28 m.a. 8.G. and Detector

tappings. .

Send “only 2/6 for 7 days’
trial, | If

avproved,
send fur-
ther - 276,

monthly
payments
of 6/-, 2
Cash or €.0.D. Carriage Paid £4/17/8,

SEND FOR IT ON 7 DAYS
TRIAL *

Gives seven times the volume. Ready
assembled, with Class B Valve and N.T.5.
R Permanent Magnet
Moving-Coil Spesker
Send only 5/~ for 7
days’ trial, If ap-
proved, balance in
11 monthly pay-
ments of 5/6. Cash
or £.0.D. Carriage
Paid. £2/19/6,
CLASS

i B !

SPEAKER
SEND FOR IT ON 7 DAYS' TRIAL /

Grives perfect reproduction. With input
transformer for power or pentode.
Send 2/6 for 7 days’
Trial. If approved,
pay balance in 5
monthly payments
of 4/6. -Cash or
C. 0. D. Carriage
Paid. 2276,

Also  model for
Power or Pentode.
Same Price and
Terms,

56, LUDGATE HILL, LONDON, E.CA
Dear 8irs:
(a) Please send me. . uey.»

(b) T enclose Oash/Deposit q
ADDRESS... ..
Crarsieaepeseeintiieins  PRWLO/I2/88, B

:
i

FENEEREDEREEERERRUTIENN

| 2+24-8+2-+141, 1,000 volt test, 7/- cach;

BEMIER Mains Transformers, output 250-0-250
i volts 60 m.a., 4v. 3-5a., 4v. 2-3a. (both c.t.), with
goreened primary, 15/-, o
REMIER Mains Transformers, output 850-0-350
volts,-00 m.a., 4v, 8-5a., 4v. 2-3a. (both c.t.), with
screened primary, 15/-.
REMIER Mains Transformers, output 400-0-400
volts, 100 m.a., 4v. 4-ba., 4v. 2-3a., with screened
primary s 15/-. .
REMIER Aufo Transformers, 100-110/200-250
volts or vice versa, 60-watt, 7/9; 100-watt, 10/-.
.T.H..Induction Type (A.0. only) Truespeed Electric
Gramophone Motors, 100-250 v.; 30/- complete.
PECIAL Offer of Manufacturers’ Type Trans-
formers, input, 200-2505, output 250-0-250 volts,
60 m.a,, 4v. 1a., 4v. 3a. (both c.t.), 8/6; H.T.8 trans-
former, with 4v. 3-4a. (c.t.), 8/6; with Westinghouse
rectifier, 18/6.
WESTEBN ELECTRIC Condensers, 250v, working
1 mfd., 6d., 2mfd. 1/-; 500v. working, 1 mfd.,

1/-.
T.C.C. Condensers, 250v. working 4x4x1x1x. 5mfd.,
8/6;- 6x4x2x2x2 mfd., 875v. working, 6/11;
H.M.V. 4dxix1x1x1x.5 6/-. 400v. working.
PECLAL Offer of Wire Wound Resistances.—4
watts, any value up to 10,000 ohms., 1/ ; 8 watts,
any . value up to 15,000 ohms, 1/6 ; 15 watts, any value
up to 50,000 ohms, 2/-; 25 watts, any value up to
50,000 ohms. 2/6.
MAGNAVOX P.M. M.C. Speakers, 7-inch cone,
18/6. Please state whether Power or Pentode
Transformer required.
PECIAL OFFER. Valves by World-Famous
Continental Manufacturers. Fully guaranteed.
All Standard Mains Typés; 4v. 1 amp fllament. HL,
L. 8G. 850v. 120 mA Rectifier, §/- cach. SGVM
Pentode Power 6/6 each.
LARGE stock of all types of Radio Cabinets at
7 very low prices for callers. -
W JESTINGHOUSE  Rectifiers, 120v. 15mA., 6/6;
200v, 30 m4, 8/6; 200v. 60. mA, 10/-.
RAMPIAN Moving Coil P.M. Speakers, 9in, Cone,
Handles 4 watts, 18/6.
LEABE = mehtion PRACTICAL
ordering.
REMIER SUPPLY STORES, 20, High Street,
London, . S.W.4. + Macaulay - 2188. Closed 1
o’clock Wednesdays, open_ to 9 o'clock Saturdays.
Nearest Station Clapham North Underground.

SOUTHERN-:RADIO'S. Wireless Bargains,—Set
manufacturers’ guaranteed surplus, )

ARIABLE Condensers.—Lotus 2-gang 0.0005,
complete with dial, knob, escutcheon, 8/6; all
ganged condensers are fully screened, with trimmers
and boxed ; Hydra block condensers, new, 16 ﬁffd"
4 mfd.,

2/6; 2 mifd., 1/9; 1 mid., 1/-.

ADIOPHONE ¥olume Controls and Switch.
50,000 and 10,000 ohms, 8/3 each (list 10/6).
ELLESENS 8 mifd,, Electrolytic Condensers, 3/6
__each, 4 mfd., 3/- each, !
PEAKERS.—Permanent magnet, 28/- (listed
49/6) ; D.C. mains energised, 2,500 to 6,600 ohms,
complete with humbucking coils and transformers,
16/6 (list 39/6) ; G.E.C. Stork speakers, complete in
magnificent cabinet, 19/6 (listed £8/15); Ormond
speakers, complete in cabinets, 10/- (listed 25/-);
Blue Spof, 100 U, 13/6 (list 87/6),
ONSTRUCTORS’ XKits..—Ready Radio Metsor
screen grid 3-valve kit, less valves, 26/- 5 with 8
Mullard valves (P.M,12a, P.M.2D.X., P.M.2a), 49/
(list £5/7/6). -
EADY Radio “‘803”" A XKits, complete with
cabinet, M.C. speaker, less valves, £2/5; with
3 Mullard valves (P.M.1L.F., P.M.2D.X., P.M.2),
£3/5 (list £6/17/6).
EADY Radio Meteor ‘A’ 8-Valve Screen Grid
3 Kit, complete with cabinet, M.C. speaker, less
valves, £8/7/6; with 3 Mullard valves (P.M.124.,
P.M.2D.X. P.M.2,A), £4/10 (list £8/7/6).
EADY RADIO ST.400 Kits, as specified by
Scott Taggart, £2/19/6 each (list £4/17/6);
Mullard Radio for Million 3-valve battery Kkits,
complete with. 8 Mullard valves, £3/3 (list £6/2/6),
all kits brand new in original sealed cartons.
ARCONT 1934 Pick-up No. 19, 26/- (list 82/6);
Ferranti Chokes, C.T., 20 Hys., 50 m.a., 6/9
each (list 35/-); H.M.V, volume controls 1/6 each
(list 12/6). 'We have purchased the completeliquidated
stock of large northern Manufacturer and Factor and
can offer the following special bargains:—Dubilier
4 mfd. eondensers (2+1--1), 1,000 volt, 2/9 each.
4.5 mfd. (2.25-2.25), 1,000 volt., 8/- each, ~Lumophon
D.C. Moving Coil Speakers with terminals, 11/6 each
(list:89/6), - Maing Switches, 8 amp., 250 volt, 8d. each,
7/6 doz. Edison Bell Centre Tapped Inductance Coils,
all values from 20 upwards, 9d. each, 7/6 doz. assorted.
Amplion Loudspeaker Units, 2/3 each (list 12/6).

WIRELESS when

Every article perfectly new.

LL Goods guaranteed New and Perfect and sent
Carriage Paid.

LEASE Note.—~We have opened branches at

271-275, High Rd., Willesden Gréen, N.W.10,

and at 46, Lisle Street, W.C.2, where callersare cordially

invited to inspect our large stocks of wireless bargains,

| Please send all post orders to 323, Euston Rd,, N.W.1.

OUTHERN RADIO, 323, Euston Rd., London,
N.W.1 (near Warren St, Tube), 'Phonc: Musenm
4.

~ RAMOPHONES, Radiograms, 64 page, How
to Make ’m 3d. Motors, Arms, Pick-ups,
Horns, Springs, Repairs.~Regentprac,

Sgeakers, ,
120, Old 8treet, London, £.C.1.
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CASH your old seb or components with Wigfield,

Best allowances made on  your
wireless goods in exchange for anvthmg“ne\v or second-
hand. Large stocks of secondhand goods, sets, valves;
c¢te. State requirements, All makes of “pew sets,
kits and parts supplied.—Wigficld.

Two-valve all-electric sets, detector pentode, own
prake, selective, powerful, beautiful consolette cabinet,
oak, or walnut finish, lllummated dial, cten twpl\e
months guarantee, £4 10s. Prompt (lehvers, satis-
faction guaranteed —R. Wigficld, Furlong Road,
Goldthorpe, Yorks.

IRMINGHAM RADIOMART Radiophone, 27/6;

straight 3-gangs, dust cover and trimmers, 12/6.
ADIOMART.—Utility, 25/—~; 2-gangs. with con-
centric knob trimming wavelength disc dial, 7/6.
) ADTOMART TCC electrolytic bias condensers,
boxed. 50 mfd. 12v. or 6mf, 50v., 73d.
ADIOMART milliammeters, all readings above
20 ma., 5/9. Super 3” model, /9.
ADIOMART TCC. 4 x 4mf. 375v. wkg., 3/9; 23 x
] 2}mf, 500v. working, 2/9. 4x 4xImf. 500V,
test, 3/8.
ADIOMART 440v.electrolytics TCC. 8mf. aqueous
3/11. Hellesen, do., 3/3. Hellesen &8 x4 mf,,

Ty, 3/3.

ADIOMART Wearite transformers, 8300/300,
250/250. HT8.HTY., all with 4 x 4A. C.T., 4v
£3AL (T., 10/6. Metwick, 250/250 4v2.4v5, 12/6;
no’ stripped models.

ADIOMART 1-watt resistances wire ends. Erie
© most values, 8d.—one dozen your selection,
6/, HMV. Phlhps etc., 8d.—oné dozen yourselection,
B/6: our selection all different, 3/-. Metvick,
£5,000, 100,000, 2meg., three for 6d. Ohmite, }meg. 6d,
ADIOMART —Lotm super chaswmount screened

coils, Aerial 2nd band pass, Tuned HF, with
reaction, 2/— each, set of three 5/—.
{DIOMART.—Lotus super Jackplugs, 9d.; 6ft.

Lewcos twin-screened pickup cable, 9d.; ditto
single, 6d.; Bway heavy cable, 6d., yard Iength
RADIOM-\Rf —\*onmdudne tubu]ars, 1. TCC

375wke. .2., o1 .01mf. 1.500wke., test, 6d. each.

ADIOMART ZLotus pushpull, 341, infervalve
transformers. Manufacturing type, no bakelite
ease, 2/-,
RAD[OMART Postage on less than 6/ 6d. extra,
g otherwise free.
New and revised list now ready for stamp, 19, JOEN
BRIGHT ST., BIRMINGHAM.
CH AL Electric offers Brand New Set Manu!acturors
surplus Moving Coil Speakers, Magnavox Type
D.ct144, 7-in, cones 100/100 D.C. (2500 ohmis). (40/76
M.A.) and 190/280 D:C, (6500 ohmis) (29/43 M.A.) at
19/- each. 152 Type, 9-in. cones same voltages at
26/- cach. ROLAS H.6 (voltages as in Magnavox),
7%-in. cones at 18/-: ¥.7 9-in. cones same voltages at
25/~. Pcrmanent Madnetq .6 P M., list 49/6, at 28/- :
F.7 P.M,, list £3, at .5‘;' State if Power or Pentodé
Transformer. All fitted Humbuckers, Alto unumber
of Class **B”. State requirements. All goods
Carr. Paid. Cash with order or C.0.D. Chal Electrie,
No. 6, Conduit Strect, London, W.1. Regent 6240.
HARGING WITHOUT MAINS -—Thousands are
. charging their own aceumulators, why don’t you?
¢“Tonie *’ trickle-chargerkits keep 2-volt accumulators
fully charged. Ideal for remote districtz. From 7-f,
ostage  9d. ¥ull partticulars, stamp—Williams,
etherend, Cradley; Nr. Birmingham,

RADIO SUPPLIES

Send your lst of Radio nerds for our quotation.
Kits, Parts, Scts, etc. Everything in Radio stocked,
prompt delivery. 7 days® approval. Catalogue irce.
Taylex & Standard Wet H.T. replacements stocked.
N. TAYLOR. 9. GROVE RD.. BALHAM, S W.12

Write for Illustrated
Catalogue of 4

Radio-Gramo-
phone Cabirets

of gxclusive modern
desizn, made by
craftsmen in highly
fgured Oak,Walnut,
or Nlahogany, post
free. Cabinets made
to order a speeiality.
Madesr wnder licence
y . ofthe
HOWE BOX
BAFFLE,
Recommended by

the -B.B.C. Fuil
details on reguest.

GILBERT

Gabinet Maker,
SWINDON. Estimates free. Est.13€6.

FEL-ECTRIC ELIMINATORS
]'mm 39,6 Alg. 120!. 12 MA
UNEQUALLED
CLASS _“B”

Ask your dealer ov write for lists:
FEL-ECTRIC RADIO, GARDEN SY. SHEFFIELD.

unwanted |

. Pens,

.AMPLIFIER. UNIT, 28/

THE following valves are guaranteed unused and

perfect, ana any valve ﬂliferm;, trom the makers’
| characteristics will be exchanged ; and alllatest types.
A.C./Pcns, P.T.-ls.A.C.S.G/V.I\'[.s, Pen. 4Vs, M.V.8.G.s,

A.C.8.2/Pens,
D.P.T.s

M, M 4V.s, D.T.6253, V.MS.4s, D.C.2/
P.M.24M. s, M.PT.d4s, V.M4V.g,
A.C.8.1/V.Ms, 'P.M24B, S, D.C.28. G./1V.M.s, 11/-;
4s. M.S.4B.s, ACSGL, $.4V.A.5, 8.4V .B.s,
G/LAs, D.8.B.s, A.CS./2s, C“S(}q 9/6;
45,10/~ *'Class B’ : P. M, 2B, P.D.220, 220. B, 8/6
4s A, C/P s, P.M, 245, 8/~; A.C./HIL.s, 164V.s,
, A.C.2/H Lsy 41M,H.Ls, U.10s, U.U,60/250s,
M.H.Lds, 7/0 V.5:28, 2158.0G.:3, 2208.G.8
PM 12s, P.M.12A.8, 9/- ) 442B.U.s, D.W.3s, 86;
215 P.s, 220P.s, L.P.2s, 4/9; P.23, 6/6; IT2s,
P:M.22A.8, 9-; H.L. "]05 H. 9103, L.210s, T. 2s, 3/9
All Types of Brand New Amemcnn Valves in Stock,
first-class makes: 247s, 235s, 2245, 2363, 237s, 233s,
238s, 239s, 2458, 244s, 12/-; 2275, 226s, 80< 9/6;
2425, 232s, 11/-; UX. 250s, lG/— 281=, 14/6 Carrmge

Paid, Cash with Order or ¢.0,d.—W. dl‘d 12, Tredegar
Road, Bow, E.3. Advance 3668.
VERYTHING to make vour own transformers

(mains and. push-pull), chokes and coils. Lists
free.~~Lumen Electric Coy., 9, Scarisbrick Ave,
Litherland, Liverpool, 21.

RICSSON 3/1 L.¥F. Transformerz, List price,

17s. 6d. New and guarantced. Our bprice,

2s. 3d. post free U.K.~-Pioneer Radio, Coptic St.,
Londoh, W.C

0UD~bPDAKERS, 43. (Blue Spot a speciality,
5s.). Al repairs remagnctised free, Moving-
Coil and Eliminators quoted for. Discount for trade.

Twenty-four hours service. Clerkenwell 9069, —
B. C.,Mason, 44, East Road, City Road, N.1.
NIVERSAL” Radio Bargains: Ready Radio

303 Kits, 17s. Gd.,thhC'xbmet and Moving Coil

- Speaker, 35s. ,S T.500 Kits, 87s. 6., in sealed cartons ;
D.X: Screened Coils, 28, 11d. ; Harhe Pick-ups w ith
Arpy and Volume Control 11s. 3d.: Yotus Trans-
formers, 2s. 114.; HMV Screened Chokes, 10d.;
Amplion Speaker Units, 1s. 11d.; Record Valvm
trom 3s. 3d.; Eliminatois D.C., 15s. 6(1 ; A.C., 82s, 6d.
Thousands of other Radio B.lrgmm Full mnge Telsen
and Lissen Components and Kits at n%ht prices.
btamp for our huge Bargain Lists and prints.—
‘ Universal;” 20, Victoria Rd., Peckham, S8IE15.
New Cross 4933. Stockists Mi}nes'H.T, and Spares.

EPAIRS TO ANY RADIO APPARATUS. Quick
service guaranteed laboratory tested. Loud-
speakers, transforpiers from 4/-. Blue Spots 5/-.
New Concs fitted to moving-coil speakers, Eliminators
Volt/Amp meters, Mains transformers, ete,quoted for.
Repair Dept. C—Weulon Power Link Radio Co.,
185, Barlham Grove, London, E.7. Maryland 1343,
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o™ _YOU CANTAKE
§° B IT FROM HE/

ELEGTRAD!X XMAS
BARGAIN SALE LIST
Will Save You Pounds

HOWME RADIO MIKE.

Phis No. 11 Home Mike at 5/6
a new design. BSolid bakelite

case, back terininals. Fins,

robust and exoellent reproduc-

tion, Can  be used

with amy radio set

for home broadcasting.

YOUR OHRISTMAS
WQOULD BE 1NCOM. =2
) PLETE WITH-
OUT OXNE. 5/6
only
THE DIX-MI-PANTA METLR.
B THREE ranges of volts: 0-7.5,
§ 0-150, 0-300. TUsed for MILLIAMPS
reads 0-12 m/a., and 0-75 m/a.
The Dix- Mi-panta, Ja black hake.
i lite case. Mrasures only 2§ in. x
R 2) In, A 2-guines Tester.
sComplete in cass with
g nir of test leads and ‘gf@
S plugs .
Tcaflet gives full information.
ENGLISH HEADPHONE
Lightweight. Iighly nenmme 2,9
STAMPINGS from 3/6 pcr mo(s pairs,
Super-Bfficient “LESDIX 27 —
ABRIAL,"” for shor! -wave reception,
27 dntm(t ropper strands, cach aepar-
ately insulated, 50 ft. for 1/8; 75 ft.,
2/1; 100 ft., 2!8.
PHOTO~CELLS. Last ohance at sacrifice
prices of a few £5 light-sensitive K.C.A.
d67 for 25/-. Holders, 1/-. and Brit, Talk-
ing Pics, at 15/-. ll- Booklet now ready.
Beck mounted prisms, 5/6; P.C. Lens, 3/6;
R.C.A. Micro AdJusterl 1/-; Exciter
Lawmps, 3/6.
LESDIX SELENIUM CELLS are Light-
seositive  Resistances  with  gold  grids,
moisture-proof, 5/- Mounted in Bakelite
Case, 7/6. Supf‘r Model in oxy-brass body,
with window, 10/

PERMANENT MAGNETS, Tungsten Stecl, Power-
ful horseshoe, 5 in. No. 1 is_ 1 _lb., 2/6; 4 in., No. 2,
3 1b., 2/-; No. 3, § Ib., 1/8; No. 4§, } lb 1/-.

MICROPHON‘E BUTTONS for a!l purposes, 1/-.
Volume Conlrols, 6d.; Announcers’ 11B Mikes, 7/6;

Pedesial type, 12/6 ond 18/6. Migrephone Carbon
Grannles, in glass capsule, for four buttons. Grade
No. 1, ®d.: No, 2, Medium. 1/-; No. 3, Fine., 1/6°
Carbou, sohvl back, blocks, 3d. Mout hmcceu curved

10d. Carion diaphragm,
Panel Brackels, pivoted, 5/~ BReed Receiver Upit for
Awplifier making, 3/-. Iecadphoues, 2/9 pair.

The BATTERY SUPER-

or straight, 55 m/m., 4d.

SEDER wmakes IIT, f{rom
your L. T. 2-volt battery
reetified and smoothed. Gives
3 tappinzs  and lasts  indefi |
nitely. A boon to tboso w‘"'ﬁ‘
are not on the mains, Re-
duced from £3/15/-. New]: ;

aund Guaranteed.

PARCELS of experimental odd colls,

¢ magnels, wire chokes, condensers,

toxwirehes.  termdoals, ete., post  free,
10 ths.. 7/-; 7 1us.. 5/-. 1,000 other
Bargains in New Sale List ©* N.”

.................................................................... v

ELECTRADIX RADIOS
218, UPPER THAMES ST. LONDON. E.C.4.

HE Txchange Specialists,  Get yonr New Kits,
Speakers, Radio Sets or Components from us.
Your Old Set, Speaker or Components taken in part
payment.  Absolute sutislaction assured.— Rad-Autos
Gram Co., 39, Tulketh Street, Southport.
OU ACCUMULATOR H.T. UIRE SERVICE
is cheaper and better than dry batteries.
Hundreds of testimonlals.—Aneloy Radis, Hindmans

Road, 1. Dulwich, S.K.22. Oldhaw Service Station
and char"m« contractors to Camberwef! Counetl,
'Phone @ New (ross 1074,

EW AND USED RADIO
Cheap for Cash~—Arlin,
Westminster, 8. W.1,

COMPONENTS,
44, BRanelagh Road

ELEVISION SET. Mains D.C. Motor, Baird
parts, £4.  Hurst, 26(b) Quarters, R.A.F.,
Cranwell, Tincs. :
UPLER " DIRECTOTONE ' KIT BARGAINS.—

Remarkable offers to home censtructars.  Af
parts guaranteed.  Bvery component carefully testedd,
atlaiglm 2-valve kit, 14s, &i. Suraight 3, 'j7s. 64,
8,013, employing 2 HP stages, 244, 6. Also the uew
3.1.500, tos. 6d. Al carriage paid, eash or C.0.D.
Larce quantities of radio partx at revolutionary
prlwa 2d. stamp brings st of these with particulars
of onur Special December Snip {~The Direet Trading
Company, 65-68, York Terrace, Baker Street, NW.1

(‘ Eliminator Kits with diagram—z0 m.a, .83.

“Class B 36s, 60 milliamys 38s. fnlly tapped,
—Rtiekards, 97. Turberville, Macstep.
\, . Elininators, Grabam [05v-250v., oulpute—
80v. 8.6, 150v. 20 mea. Guarantecd 24g.—
P.and D. Hadio, 1, Goodings Road, N.7
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$5 PER WEEK—
5 HOURS & DAY!

Dear Sirs,

I am writing to
let you know how
well T am pro-
gressing.

I started 153
months ago with
308, worth of
chemicals., I
made £4 11s. 11d.
profit in the first
five weeks and
now have stock
ﬁnd plant valued at £40. All my
chemicals I buy in bulk, so that 7
can make as miuch as 200 per cent.
profit.  The last five wecks’ business
has brought me in f25 7s. 6d.,
working 5 hours a day.

to your kind assistance at all times.
(Sgd.). E." W. Edwards.
(Original can be seen.)

MASS PRODUCTION
" EXPECTED

Dear Sir,

I have managed to get into the
Trade,” although I did not look for
it as I started 100 late in the Scason.
However, T have had “trial orders
from all the Ironmongers here, and
all are very pleased and there are
no complaints.
I am looking for-
ward to contracts
from the same
sources this next
Season, - and I
hope t be able to
gor in for mass
production gcar.

I am very
pleased I took up
your proposition,
and in my humble opinion there
isn’t a better product on the
market. I have had all the other
kinds through my hands and have
dissected them all, and I know they
are ali inferior.

Yours faithfully,
(Sgd.) Allan L. Litt-Wilson.
(Original can be seen.)

These excellent results are duc.

Many People LiK

SELL AS FAST
RS CAN MAKE

Gentlemen,

T am very pleased with the excel
,lent service you g
give and also the
quality of the

goods.
My spare time
has been very

limited, but T am |5
satisfied that T |i
am getting full
value for my
money.
=L B¢ product
sells as fast as T can maI\e it.
(Sgd.) Norman Stockwell.
(Original can be seen.)

STRAIGHTFORWARD

Doubled Tﬁwm Em@@m@gg f o

Dear Sir,
thank you

Let us introduce you to genuine, honest, spare-time work
in the comfort of your home at which men and women
to-day are making handsome profits regularly—week in

, and week out.

By simply posting the Coupon below you can learn
at once how you can BUILD UP PRESENT AND
You can commence on
‘your Kitchen Table, in a spare room or outhouse. The
work is clean, safe, pleasant and quite simpie. Itis the
making” of our Patented Radio Appliances.
demand for these Appliances is so enormous that it

FUTURE PROSPERITY.

runs into MILLIONS.

Help us to supply this demand and help yourself to the
profits. You can make anything up to £300 a year this TO y
Think what you could do with all

self-same tay |
those extra £’s. Why, it means freedom,
independence, and a definite “ knock-
out blow” to Financial Worry and
Trade Depression.

The wonderful part of it is that you
need. not have the slightest previous
experience or technical knowledge.
‘There is no expensive ** plant ”’ to buy,
Only a few small hand tools and presses,
most of which you can make yourself at
trifling cost.  And you are not ‘" tied ”’
in any way whatever. Your profits are
only limited by the amount of time you

choose to devote to the work.

N.B.—The originals of these and
other testimonials may be mspected
at our offices at any reasonable time.

Send this form for

FREE Instructions

How to Start

for your
straightfor ward
and easy process.
I think it is one
of the best hobbies
that anyone could
take up.
* (Signed)
F. J. Herbert.
(Original can be seen.)

One Man Farned|
2960 in Spm'e

The

WE GUARANTEE you
profit

and, if necessary, we will take sufficient

of your outptt off your hands to ensuré

it, provided only that your work comes

up to the casily attained standard of

efficiency—we undertake to continue §

your training FREL as long as re-
quired. Start now. The Market is
unlimited and cannot possibly become
overcrowded, It is A GOOD, CLEAN,
HONEST, STRAIGHTFORWARD

BUSINESS which will help you to

- 7

become your own ‘“ Master.”

To Mr. V. ENGLAND-RICHARDS,
THE ENGLAND-RICHARDS €O., LTD.,
251, King’s Lynn, Norfolk

Sir,—Please send me at once, and FREE full details as to how I can
Make a Patented Radio Speciality for 2s. 3d. to retail from 6s. to 7s. 6d.
and Make Money at Home in my spare time :

also large Broadsheet of

Fully ifllusirated Original! Testimony from those already making Big
Money.

I enclose 2d. stamps for postage.

Print yourname and address boldly
in capital iettersion a plain sheet
‘of paper and pin this coupon to it.

“ Practical Wireless,”" 9/12/33

e 2 Y T L

Printed by NEWNES & PLARSON Pmums Co., Libp,
Grove, W.10, aud publisied by GEORGE WEWNES, L’lD

P. W. Gift Stamp No, 63| Sisri Yoz | soic A¢

to any part of the world.

Registered at tie Genersd Post Office for Transmission by

euts for Australie and New Zealand :
AL NEWS Ageney, Lo,
POSL  Lre for 17/4 per a

Exmoor Street,
g-11, Souihampton Street,
GORDON & GO'RCH,
Pracricnl Wireless c&n’ be sent
Six meonths,  8/8.
adtan Bu::ga.zum Pose,

AL

Ladbroke

P. W. Gift Stamp

“*Popular Mechanics ”’ NO. 7
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HUM AND ECONOMY

WHERE THE CURRENTS FLOW
A.C. RECTIFIERS AND RECTIFICATION
SHORT-WAVE SECTION
CONVERTING YOUR SET TO ALL MAINS

FIT A FILT 36

REFILLS V6

2 ADVT.
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Ask your dealer to demon-
strate Celestion ‘Class B’
Speaker-Amplifiers,eitherin
chassis or cabinet form,
‘B’ Stage & Chassis £2-15-0
‘B’ Stage 19 Chassis £3-7-6

Get more volume from your radio Robust cin
this Christmas by substituting the § = ;’ms[;c;\_ )
Celestion Combined ‘ Class B’ Unit § con renders |
and Moving-coil speaker for your | power - carry-
present loudspeaker. Tt is connected ;"icr;?ﬁ;;fw
as easily as an ordinary speaker—

the amplifying apparatus is attached
to the speaker chassis—you have no
untidy ¢ odd boxes’ or traifing wires.
You get ‘ Mains’ quality and volume
at no extra cost, ‘

§ Accmrately-

i proportioned
cobalt - steel
4 magnets re-

duce magnetic

X >

Accuralte
Amplifter

~ § attached 10

The VCI'}’ SO&C! Of st lsp,ealref—no

odd boxes ' or

matchingisen-
sured by useof |
high-efficiency

tested  trans-
CELESTION LYD. (o s, S rmess

London Roasi, Kingston-on-Thames.
Showrooms : 106, Victoria Street, S.W.1,

formers.

Theyare entirely
British, Non-
Micvophonic, and
FULLY. GUAR-
ANTEED.

Post Free fram

o x {

i Fhe 562 }«2B2 > BATTERY TYPE VALVES :—H, HL & L.}

wilf;‘?c: 136, Power, 4. Super-Power, ,6. 5.G.. 7 & Var-Mu, 7 6.}
¥C LT es

15Cass B 94, Pentode type, 10-. (J/ctaliscd 3d. <2tra) |
=562 Patent UNEREAKABLE NETAI-SHEATHED
VALVES (BATFERY TYPES): HL, 36 Power, 5 6.
Sapex-Power 6. 8.6. 10/-. Var-Mu. 18-,

COMPLETE 262 “(CLASS B” KIT, “Class B”
Valve, 7-pin valwe-haidzr. Topaf & Qutpat Transformoers,
wis: fol instrosdons, 288, Wit M.C. Loud-spuaker, S0~

P Heals v9'-
Vwinz 1ooin any
blattery et at
Lriegligible currem
:derL Past Froe
[riirr:cl Jrom  the
i neakers if your deglor
pdoss ael stock.

o e i i e et

t—'d-;Tl—Wilh order, Chegues and P.0.s must be crossed and made payable (01— ‘
THE 32 RADIO YALVE €O., LTD. (Dept. W. 31), Stoneham Road, London, E.5

T0

“The POPULAR'S

Outstanding Features
This inexpensive radiogram cabinet
represents the finest value obtainable.
Automatic stop, baffleboard, baseboard
and shelf. Finished in shaded Walnut,
1t does justice to any set and is suitable
for the Garard Automatic Record
~anger. QOrder now or send coupon
for free Camco Cabinet Cata‘ogue’
CARRINGTON Mifg. Co. Lid,, ;

24, Hstton Garden, Lonfexn,

£.C.1. Whks: South Groydon
Hothorn 8202

R R o ]

Post in 24, cnivelope.

[ncrcased demand and  enlarged

turnover cnahle us to offer this

popular tuning wnit at this remark- 4
able price. Cuts out ordinary coils

and covers all wave lengths from

260 to 2,000 metres.  Fasy to fix,

simple tuninz. Free wiring

diagrams supplied.

From all dealers or direct

- BRITISH GENERAL
MANUFACTURING Co. LTp.
Brockiey Works, London,S.E.4

A
=
=4
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]
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t
i
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CNAVOX

There is always a demand for a de-luxe speaker, and it is
that demand which the Magnavox P.M. * Senior” Model at
£3 3s.0d. so completely fills.

Based on the unique Magnavox experience of twenty-two years’
standing, it is—only naturally—the finest P,M. speaker obtainable.
The same exclusive qualities are found in the P.M.  Standard
Model—perfection in a smaller speiker—and this costs
37s. 6d. ; both models; of course, being fitted with universal
transformers for Class “ B,” etc.

You can buy cheaper speakers, but if you are to feel really
confident and happy about your purchase there can be no
alternative—it MUST be MAGNAVOX.

“‘SENIOR” MODEL £3 3 0 *““STANDARD ” MOBEL £1 17 6

= 5 - s =

AT .. - - i ot 1 = “v-.:-
THE BENJAMIN ELECTRIC LTD., TARIFF ROAD, TOTTENHAM, N,17,

60 Volt
H/T.

- 100 Volt
HHT.

120 Volt
H.T.

9 v, G.B. 10d.

4} v. Pocket Lamp Battery 4}d.
There is no H.T. Battery which gives greater

power or better service. Further, there is no
H.T. Battery which gives so much energy for so
small an outlay.

Pay what you will, you will never get a better
H.T. Battery than the All-British LION. 1t is
made under the Special Longevity Process which
ensures long life.

The best gift for your Set and yourself is the

Sy

PATENT H.T. BATTERY

VINCE’S DRY BATTERIES, LIMITED.
LION WORKS, GARFORD STREET, LONDON, E.14

Telephone : EAST 1902/3/4.
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'NICATION
PEO PL ES

At last the day of All-World Radio bas
arrived, and you can build with your own
hands the first receiver to give you not
only England and Europe, but America
and Austraha direct, The Lissen All-Wave
All-World “ Skyscraper ™ 4 tunes from 12
to 2,100 metres.. It brings two camplete
new wavelength ranges within reach of the
ordinary listéener—stations and pre~
grammes which before he was never able
to receive—Ultra Short and Short-Wave
transmissions from the ends of the earth.
And remember you get these stations
through Double-Balanced Pentode Qutput
giving brilliant reproduction on a Moving~
Coil Speaker-—as much power as a Mains
Set from ordinary high~tension batteries,
Lissen have made this All-Wave All-
World Radio available to Home Con-
structors because it brings back the thrill
of conquest to hear America and Australia
direct on a set you have built yourself, it
makes you an enthusiast to realise what a
wonderful thing you have created.

‘Build with your own hands
set which will recei

TRA
SHORT oand SHORT waves as
we‘ll as ordinary broadcas% programmes

When you see the Great Free Chart of the All-Wave All-World “ Sky~

Scraper " 4, which tells you how to build it, and how to work it, and

why it gives such marvellous results, you will agree at once that it will

be wise of you to build for yourself rather than buy a factory-assem-~

bled receiver which cannot give you these new and intriguing short-

| 3 4 wave stations, The FREE CHART simplifies everything ; there are

: o ] : g : pictures of every part, with every wire numbered, every hole lettered,
WITH . every terminal identified. YOU CAN'T co WRONG ! _But get the

: 7 : ) Chart and see for yourself——then build the Lissen All-Wave Alls
{ VALv E s . S World “ Skyscraper ” 4, the SET THAT SPANS THE WORLD !

£5126

To LISSEN, LTD,,
l’ubllcxty Dep!., ISLEWORTH,

Please send me FREE copy of All-Wave
All-World “ Skyscraper ” Chart,

Name €0V e AN 0000 08 5D G B8 0 &9 60 6 516 03 T 08 S0 02

Addres;s $004 009 08 08 30 8 62 84 Te SR B4 GO OB SO S0 A

RPN T A ) 1)

= -
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THE -LEADING WEE
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KLY FOR CONSTRUCTORS!

i
i
'

Vol, Il Index and Binding Case Now Ready !
AVE vour issues of PracTicalL WIRE-
1ESS bound. Regular readers should

‘have their copies bound in the special
¢overs igsued by the Publishers for-that
purpose. A 12-page index, complete with
title page, and containing over 5,000
references, is issued with it and affords a
means of rapidly turning up that -piece of
information which you know has appeared,
but cannot easily locate. 7This is not a

doose binder, but a correct cover in blue |

cloth on strong boards with silver letters.

We will undertake to bind your 26 copies |

of Vol. I (issues dated March 25th, 1933,
to September 16th, 1933) for a charge
(inclusive of cover and index) of 5s. 6d.
Return carriage is paid on all orders. Tull
parficulars . of this offer ~appeared on
page 445 of our issue dated November 11th.

Young Accumulators .

AS'from\the'wth of.December, the whole
of .the sales of Young Accumulators

in-Scotland will be handled by Messrs. |

Day and Night Auto Serve, Ltd., 285-295,
Clyde Street, Glasgow : (Tel. No.: 578-9
Central Glasgow), and arrangements have
been made for ample stocks of all types of
batteries, including batteries for heavy com-
-mercial vehicles, and servicing facilities to be
available at all times of the day and night.

‘¢ Practical Wireless > in Penang

ONE of our advertisers has just received
‘ the following letter (relating to an ad.
in a recent issue) from a reader in Penang,
Straits Settlements :(—

“ Dear Sirs,

“Referring to your ‘Microlode’® P.M.

Moving Coil Loud-speakers, will you please
let me know whether you can supply
type PM4A fitted in a cabinet ? Please
send by return full particulars and lowest
cash price.” The sun never sets on us/

Short-Wave Wireless for Aireraft

FURTHER example of the remarkable

results obtainable with well-designed
short-wave wireless equipment, both for
ground-and-air communications over con-
siderable -distances, and as a simple and
reliable means of contact between aircraft
flying in formation was the performance of
the ' Marconi - Type A.D.24D) equipment
installed in an aeroplane which formed one
of a flight of Argentine aeroplanes recently
from Buenos Aires to Rio de Janeiro.
The flight covered a distance of 2,100

§ H. J. Barton Chapple,

Vol. III. No.65 || F. J. CAMM || Dec. 16th, 1933

Technical Staff :

W: J. Delaney,
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kilometres, and it is reported that telegraphic
contact was maintained throughout with
the terminal aerodromes, although the
Argentine station had only a two-valve
receiver. Positions were reported every
‘ten minutes and telephonic contact main-
tained with the rest of the units of the
flight. Signals were always clear and
powerful, and no difficulty or delay of any
kind was encountered.

HAVEYOUR COPIES BOUND!

For the nominal charge of 5/6
(inclusive of binding case and
5,000 item index) we will undet-
take to bind the 26 issues of
Vol. IL. See the first paragraph
on this page.

France’s Oné Million Listeners
CCORDING to a report issued by the
Department of Overscas Trade, the
‘market for radio in France is far from
saturated, while the demand is steadily
increasing. On August 3lst, 1933, the
number of scts declared was 1,173,817, of
which 296,579 had been declared in Paris

| and district.

Four different fees are levied on persons
owning receivers. For purely crystal sets

the licence costs approximately 2s. 6d. at
par, while private people having other
types of sets have to pay 8s. 4d. There is
also a valve tax to be paid by retail pur-
chasers, varying between 6d. and 10d. a
valve according to its selling price.

Listen to  Radio Budapest
HE new 120-kilowatt Lakihegv trans-
mitter was formally opened on Satur-
day,December 2nd, and now regularly broad -
casts the Hungarian wireless programmes
on 550.5 metres. OnJanuary 15th, 1934, no
great alteration will be needed as, accord-
ing to the Lucerne Plan. the channel
allotted is but 1 kilocycle higher, naely
546 kLilocyeles (549.5 m.). The 18-kilowatt
station which has been used so far will broad-
cast an alternative programmne every
evening.

The- Farmyard Awakens Listeners

S a_colourable imitation of the * cock

crow ” which the Prague station

has adopted to tempt its listcners out
of bed. the Riga station has devised for the
same purpose a full collection of farmyard
noises. If you care to tune your sets to
Riga on 525.3 metres or, better still. to
Madona (452.3 m.)at 5 a.m. G.M.T., you will
hear the Latvian roosters calling their
owners to physical cxercises. This is
followed by the cackling of hens, the grunt-
ing of pigs, the mooing of cows, all of which
should awaken even the Seven Sleepers of
Ephesus!
Brussels on Short Waves
IN order to permit its nationals in the

Belgian Congo to listen to the Brussels
broadcasts, the programmes will shortly
be retransmitted through one of the Ruys-
selede stations -(near Bruges) on 29.04
metres (10,331 kefs). In view of the differ-
ence in time, the broadcasts will be made
from G.M.T. 18.00—22.00.

Extended German Programmes
FOR a period under the new régime,
German broadeasting stations had
somewhat curtailed their evening trans-
missions. Now, however, in view of
incrcased power of stations and the greater
possibility of broadcasts being picked up
by Germans resident in foreign countries,
late programines are regularly given by the
Trankfurt, Cologne, and Stuttgart group
of studios. This principle will later be
adopted by Konigs-Wusterhansen, Ham-

burg, Munich, and Breslau.
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Plans for the Change-over.
O permit stations to take up their
exact locations in the wave-band

on January 15th, 1934, all transmitters will
close down on the eve of that day at
G.M.T. 23.00, and engineers will make the
necessary alteration in wavelength., Accord-
ing to instructions each station in Lurn will
give out its full call for a period of two
minutes, and will play a specified gramo-
phone record. The actual measuring of
frequencies will be carried out by Brussels,
Berlin, Helsinki, Noghinsk (Moscow),
Prague, Rome, Stockholm, London, War-
saw, and Berne. Results will be communi-
cated to individual transmitters direct, or
will be broadcast through a high-power
station. During the night of January
16th-17th the official Brussels
listening post will again check
up the transmissions on their |
new channels.

B.B.C.’s Twenty-third Studio
T. GEORGE’S HALL, the
former home of the Maske-
lyne and Devant Mysteries, has
now formally come into regular
use as a B.B.C. broadcasting !
studio ; it will accommodate an
audience of 450 people, and will
be mainly used for vaudeville,
variety, and the lighter forms of
cntertainment.

‘“The Path of Glory *’
DU GARDE PEACH’S
« amusing radio comedy,
which was first produced in,
1931 and revived one year later,
will again be broadcast in the
National programme on Décem-
ber 15th, and from the Regional
stations on - the following day.
Tt is a story of the inner history of the
recent incredible hostilities between the
Republic of Thalia and the Kingdom of
Sardonia. Without doubt it is one of the
best microphone plays offered-to listeners
during recent; years. )

Radio-Toulouse Relays Paris
F you listen to Radio-Toulouse on any
Friday evening at G.M,T.
(9.30 p.m.), you will hear from this station
a relay from the famous Medrano Circus at
- Paris.
weekly programmes. Tt is a curious fact
that, although taking place in the French
capital, these performances are not broad-
cast by any Paris station.

Pity the Poor Portuguese
CCORDING to a Lisbon paper, the
20-kilowatt station of which the
formal opening was previously announced
for October, cannot yet operate, as the
buildings are not yet finished. Although
there exists as yet no broadcasting service

in Portugal, the State has been collecting |

the licensing tax since September, a step
which is arousing considerable criticism in
that country’s wireless circles.

Christmas Greetings
RIOR to His Majesty the King’s
Christmas message from Sandring-
ham, greetings will be exchanged between
British citizens and friends of the Empire,
and good wishes will be transmitted to and

21.30

This is a regular feature of the:
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from London. They will include messages
from the Irish Free State, ‘Bermuda,
Canada, Australia, New Zealand, India,
and South Africa. The King’s‘address will
be broadecast at 3.0 p.m. G.M.T. In view
of the difference in time, it will be received
at Sydney (N.S.W.) at 1.0 a.m., and at
Wellington (N.Z.) at 3.0 a.m. on the morning
of December 26th ; in Bermuda at 11.0a.m.,
Ottawa 10.0 a.m., Cape Town 5.0 p.m,,
and Bombay 8.30 p.m. on Christmas
Day. ) .

RAMSAY MAC. HEARS HIS MASTER’S VOICE

Mr. Ramsay MacDonald in a corner of the asseznbly factory
during his recent visit to ** His Master's Voice' factories.

The New Frankfurt-am-Main Group
N anticipation of the re-grouping of the
Frankfurt-am-Main, Stuttgart, and
Problem No. 65,

Rodgers made up a three-valve battery set
employing detector and two L.F. stages, but
when tested it motor-boated badly. He decided 3
to decouple the detector stage and, on looking ¢
through his box of spare parts, found that ?
the only resistances he had were two of 250,000

% ohms each. He had plenty of 2 mfd. con-
{ densers, so he joined. the two resistances in
series to reduce the value to approximately
100,000 ohms and connected a fixed condenser
of 2 mfds. between the earth and the junction
of the transformer and vesistances. This
stopped the motor-hoating, but "he found
that signals were very weak and it was impos-
sible to obtain any reaction effects. Why ?
Three books will be. awarded for the first
three correct solutions opened. Address your
envelopes to The Tditor, PRACTICAL WIRELESS,
Geo. Newnes, Ltd., 8-11, Southampton Street,
Strand, London, W.C.2, and post to reach
here not later than December 18th. Mark i
your envelopes Problem No. 63, g

euaugn

FETeY)

e

e

SOLUTION TO PROBLEM No. 64

Owing to the fact that Smith made up the chassis
from -plywood, he should have covered this with metal
foil, but by omitting this he failed to provide return
connections for the electrolytic condensers, etc., and
thus hum was caused owing to the absence of the
condenser across the bias resistances. The smoothing
condensers are also earthed via the chassis. '

Only one reader gave a correct solution to Problem
No. 63, and a book has accordingly been forwarded to
him : A. Balfour, 3, Little Chapel Strect, Aberdeen,

LESS (Continued)

Cologne studios, the new Freiburg station
has been added to the network already
including Cassel and Treves (Trier), and
now exclusively takes the Frankfurt
wireless entertainments.

’

Broadeasts to the Fishing Fleet
N the occasion of the recent appoint-
ment of the Governor of Flanders,
as certain speeches delivered at the Ostend
(Belgium) Town Hall were of vital interest
to the masters and crew of the fishing fleet,
the addresses were relayed to the Ostend
Coastal . wireless telephony station and
re-broadeast on 180 metres. During the
past two years most of the ships connected
with the Belgium fishing industry have been
equipped with wireless apparatus.  This s
the first occasion on which
transmissions, other than wea-
ther reports, instructions, or
private messages, have been
broadcast through this coastal
station. ‘
Avstria’s Half-Million Listeners
INCE the opening of the
new Bisamberg high-power
station the number of subs-
cribers to the Austrian broad-
casting service has rapidly
increased. As a reward the
authorities offered a gold watch
to the holder of the 500,000th
licence. The ceremony, includ-
ing the presentation of the gift
by the Minister of Commerce
at Vienna, was registered on a
gramophone record and later
broadcast in the course of the.
evening programme throughoub
all stations in Austria,

Solving a Swiss Problem
N view of the mountainous character
of the country, Switzerland requires
high-power stations, and listeners are of the
opinion that neither Sottens nor Bero-
miinster on the medium waveband atb
their present power can give adequate
service. Although rumours have been
current in respect to an imminent increase
in the output of these transmitters, accord-
~ing to. a Berne daily, the matter is only
under consideration, and no definite de-
cision has yet been taken by the authorities.
Much will depend on the results achieved
by the Lucerne Plan. If this does not give
sufficient satisfaction to Switzerland, steps
to strengthen the transmissions of both
Beromiinster and Sottens will be taken
in March, 1934.

G.M.T. For Holland
HE Dutch Government is examining
the possibility of adopting Greenwich
Mean Time and British Summer Time in
Holland. 8o far, Amsterdam Time Iis
used ; it is twenty minutes in advance
of our clocks. Generally speaking, the
population is in favour of the change.

Edison Cables, Litd. : Change of Address
ON December 4th, 1933, the Head Office
of Edison Swan Cables, Ltd., was
transferred from Queen Victoria Street to
155, Charing Cross Road, W.C.2, where all
communications should be addressed.
Telephone : Gerrard 8660. Business ab

the trade counter, 228, Upper Thames
! Street, will be carried on as usual.
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HIS article, as its title implies, is
intended for the designer or con-
structor of a mains-operated receiver,

although if the construction is being carried
out from instructions relating to a receiver
designed in'our laboratories, all the following
points will have been carefully considered
by the designer. It will be interesting for
the reader, therefore, after a perusal of
this article, to refer to various mains
receivers which we have described, or shall
describe in the future, and to see how the
points embodied therein agree with the
main considerations of economy and hum-
free working. Alternating current, as has
been explained before in these  pages,
consists of a supply which changes its
direction at a regular frequency, usually
between 25 and 100 times per second. “In
other ‘words, the current from a zero line
rises to a maximum in a positive direction,
falls to zero and then on to a similar’value
in a negative direction, returning again to
the zero line. The complete course just
referred to is a cycle, and in the majority
of A.C. mains in this country the periodicity
(or frequency) is 50 cycles per second.
Fig. 1 shows the sine curve which demon-
strates the .complete cycle, and you will
find on your supply meter (if A.C.) the
figure corresponding to the frequency,.
namely 25, 50, 100, etc., followed by a
small reproduction of this curve, thus
50 ~.

The H.T. Supply .
The high-tension supply of a receiver
operated from .the A.C. mains will be

Economy in the Wrong Direction Leads to Hum Troubles.
- Cost is Explained by W. J. DELANEY

How to Eff

obtained by means of a rectifier which is
fed by a transformer interposed between
the mains and the said rectifier, -the
transformer stepping the voltage either up

70
@ s
[0

o5
C-D/O

Fig.\.—=The sine curve, or symbol of alteinating

current. - The passage of the oscillation from

zero up to maximum, down fo minimum and
then back to zero, represents one cycle.

or down to supply the rectifier with the
correct value. In the case of a half-wave
rectifier (either valve or metal oxide). the
secondary winding of the transformer will
feed into the rectifier an A.C. supply which

will be converted by the - rectifier

into a uni-directional, or direct cur-
rent. With a full-wave rectifier each
half-cycle is converted to account and
passed on from the rectifying circuit.
In both cases, however, although the
current is tini-directional, it will bear

. 3 +
the ““ pulsations ” or regular rise and

Our task on the H.T. side
is, therefore, to retain the direct current

100 cycles.

but to suppress the ripple, and as a
direct-current mains supply will also in
most cases be supplied by means of a D.C.
generator, there will also be the possibility
of this bearing a ripple from the com-
mutator, so that the onlowing notes relate
alike to A.C. or D.C. supplies, and Fig. 2
shows the point in the H.T. battery

 eliminator which is being dealt with now.

The Smoothing Circuit

It is customary to include across the
points marked X what is known as a
smoothing circuit, consisting of a pair ol
high-capacity. condensers and a smoothing
choke. This is shown in Fig. 3, and it
will be seen that the choke-is in the positive
lead. A moment’s consideration will show

Ch. 5
Ch). " p

R P

X

fall according to the frequency of the

supply and the method of rectification.

1 Thus if the supply is 50 cycles, a half-
| wave rectifer will pass on a direct

current bearing a ripple of 50 cycles,
whilst if a fall-wave rectifier, the —

Fig. 3. —The
simplest form ol
smoothing circuit.
an  iron - cored
choke and two
fixed condensers.

8 A

direct current will bear a ripple of

X

Fig. 2~A half-wave
rectifier, a full-wave
rectifier, and the mains
input of a D.C. supply

Ac shown diagrammatically.
s Thepoints ma{/ged X"
represent positive and
negative oulput leads
which require smoothing

in each case.

B 027 Wave
: Reclifier

L *“He - mave
> Aeclifier

. X

that the total anode current of the receiver
passe® through this choke, and in a mains
receiver employing three valves this may
easily total a minimum of 30 milliamps.
The choke must, therefore, pass a current
of this value and eradicate the ripple.
The choke operates by virtue of its in-
ductance, which mecans that the smaller the
inductancetheloweritssmoothing propertics
and wice versa. In addition, it operates in
conjunction with the condenser A, and this
receives the impulses from the supply
which are choked back by the choke, and
any small ripple which is left is finally
removed by the condenser B, On the face
of it, therefore, to entirely remove hum
all that would be required would be a large
value condenser for A a very high in.
ductance choke, and a further large-capacit s
condenser for B. Taking condenser A
first of all, it is obvious that this is the
load across the rectifying valve, and it i=
obvibusly impracticable to choose any
value for this without first consulting the
(Continued overleaf)
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F:g 4—To reduce tjze posslbthty of hum, a medium-sized choke may be joined
in the eutput or L.F. supply lead, and a further choke in the positive lead to the
F. and detector stages.

(Continued from previous page)

valve, and a glance through any valve
catalogue will quickly show that the valve
makers generally recommend a value no
greater than 4 mfds, for this.

The output from the rectifier is dependent
apon this load, and a valve curve will
show that the-output increases as-the value
of the condenser is increased, so that we
are more or less forced to adopt the valve-
maker’s recommendation and use a 4 mfd.
condenser ; -or if we are certain that the
valve will not be damaged, we may increase
it to 6 mfds. By employing a Class B
rectifier for a supply which could normally
be obtained from 'a Class A rectifier we
‘could adopt an 8 or 10 mfd. condenser,
but this is certainly rot economy. In
sconomizing, therefore, we are bound to
use o 4 mfd. condenser, and to obtain the
maximum smoothing from this capacity
it 1s obviously preferable to use one of the
electrolytic condensers. This ‘is our first
point. With regard to the choke, it is
essential to use a fair inductance, and as
inductance depends upon_turns, and the
amount of wire is governed hy the number
of turns, it is obvious that fhe higher the
inductance the higher the cost. Thus in
economizing here we have to purchase the
largest choke we ¢an afford; although it is
not essential to use a choke to smooth the
entive supply, as I shall now show. I
mentioned a little earlier’ that the total
anode current passes through this choke,
and that this may easily total 30 m/a or
more. As inductance depends upon turns,
and the greater the number of turns the
higher the resistance, wé are faced with the
fact that there will be a drop in voltage
across the choke, dependent upon its size
and the current passing. If, therefore, we
are using a receiver where the output valve

requires 200 volts, and the rectifier only |

delivers a total of 200 volts, we cannot

afford to waste any voltage across the

choke and must reduce its size. Economy

can definitely be effected here by adopting
“ stage by stage ’ smoothing system.

The Detector

The last valve passes its signal direct
to the loud-speaker, and therefore it is
not so very important to ensure that every
trace of ripple is removed from that valve,
as there 1s no successive amplification.
The detector, however, in addition to
converting the high-frequency, currents

- 50 m/a.
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to carry the small current of the detector
(and probably the H.F. valves) and join
%c])th of these to the H.T. supply direct.

g. 4 illustrates this point. The addition

17of 2 further electrolytic condenser for C

will' ensure perfect -smoothing. To sub-

stantiate the claim for economy I will quote

from two well-known catalogues,
A 4 mfd. paper condenser costs .. ..5/6
A 4 mfd. electrolytic condenser costs. .4/6

A 300 henry, 10 m/a choke costs 12/6
A 40 henry, 10 m/a choke costs ..5/-
A 40 henry, 40 m/a-choke costs 12/6

Tt will be seen that there is undoubtedly
& saving in cost in adopting the separate
smoothing system, in view of the more
positive guaranteee of hum removal,

Resistance or Choke

For the carlier stages in a multi-valve
receiver it is quite sufficient to utilize
resistances in place of chokes, and by
adopting two resistances instead of one
.of double the value for decoupling purposes,
and taking fixed condensers from the ends
and the centre, a very effective hum-
reducing circuit is obtained at a percentage
of the cost of the orthodox smoothing

) y choke system. This arrangement, incident-
e L0 000 im0 000 i ally, is utilized in the re%eivers,nmnufac-
2ndpe ER000 s tured by one of the largest firms in the
Detectore [ | oX ‘country. Fig. 5 shows an arrangement
Output, ( oo which will be found extremely cheap to
_L_m 1L mL. 1. Yeowabon] construct and which will supply a receiver
ﬁ :F'AA/ :F;z{ z = ZM:?;W " ?Ii?)}gloying twod H.F. stages, an ordinary
I | am ML power-grid) detector and an output
B : X stage, and which, in addition to being abso-
) lutely hum- free,
would be absolutely
PERE stable, owing to the
y separate ?lnol(]ie sup-
e N plies  whic are
2rUHE 20000 Orms )(3 used.

20 H.Ae Alternative Com~

Dectector ig//,; ,q; 20 MA. ponents
o When we come to
v - consider the use of
alternative com-
ponents in the
interests of econ-
iy _ ; omy, we have, in
20 20 v L W 22 2mpe 2ddition to the
; = resistance  above

‘Fig. 5.—For the eliminalion of every frace of/mm, a small choke may be
]omed in the output supply lead, a second choke in the detector supply

lead, and resistance filters in the H.F. stages.

mentioned, the em-
ployment of a loud-

This provides perfectly (Continued on page 695)

stable operation and removes all traces of hum at low cost.

into an intelligible signal, also passes them
on for further amphﬁcatmn, and we must
endeavour to supply the detector anode
with~a perfectly smooth current in the
interests of good rectification and to

avoid any subsequent amplification of a

small tamount of ripple. The cur-
rent in the anode circuit of a de-
tector will not be greater than
10 m/a even with a power gnd
detector operating with its maxi-
mum H.T. In the majority of cases
it will be of the order of 2 m/a only.
Thus we can use a large resistance
in its anode circuit without
fear of voltage waste, and a
large choke having an induct-
ance of .-300 henries, but
wound t6 carry only a maxi-
mum current of 10 m/a will
cost n6 more than a small, R
say 20 henry, choke Wound to carry
This is the second point in
our economy scheme; for we may adopt
a really small choke, designed to carry

Chz?

only the current of the output valve,

together with a large choke designed

Fig. 6.—This arrange-
ment sometimes léads to
i7ouble; due fothe infers
action of the two chok\es In addition, the

two inductances are in tarallel.
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N the last arficle under this heading I
gave full constructional  details in
regard to a type of screened coil which

is extremely efficient and can be employed

with complete success in a variety of |

alternative circuits. Only a single circuit
was given, however, that being for the
simplest type of detector-low-frequency
receiver. The tuner can be put to excellent
use in a circuit of the kind -illustrated in

Fig. 1, which is for a three-valve set !

having a variableemu H.F. amplifier,
followed by a leaky-grid detector and a
pentode output valve. A circuit of this
kind has of necessity two tuned circuits,
and thus a pair of the coils described last
week are required. Two three-point wave-
change switches are also called for, and it
is desirable that these should be mounted
as near as possible to the coils upon which
they are operative. The ideal method
would be to make them integral with the
coils themselves in the same way as many
of the coil manufacturers do, but that is
rather outside the scope of the amateur
whose equipment is limited. Many con-
structors might wish to combine the two
switcheg so that they can be operated by
means of a single knob. There are various
methods by which this can be done, one
of which is to mount one switch on the
chassis and the second one immediately
behind it on a small angle bracket,linking
the two spindles with a screwed piece of
ebonite tubing. Most of the other methods

involve the use of a switch of complicated |

design, and cannot be recommended.

The circuit shown at Fig. 1 is a particu-
larly good one and, due to the fact that both
tuners are tapped on each waveband, it
hasan extraordinarily useful degree of
selectivity, A ganged condenser is shown
for tuning both coils, but it is essential that
this should be of the type fitted with
trimmers, whilst it is better to use one
which has one of its trimmers adjusted by
an external knob. This is to ensure that
the two circuits shall be exactly in tune
at every condenser setting, but this result
will not be -achieved unless great care is
taken to make the coils identical. It might
be added that it is by no means essential
that a gang condenser should be employed,
and that equally good reception will be
obtained by making use of separate
components.

I am not giving a complete and dimen-
sioned wiring plan for the circuit under
review (nor for any other circuit dealt with
in this series of articles), but the whole
arrangement is so- straightforward ‘that no
reader need find any difficulty in following
it. The components are not critical, and
provided that they are of the values stated,
they may be of any make or variety that

Typés of Coils ‘and Cives Various Circuits in Which They can Successfully be
Employed

Insulating
7-Q/0€

Fig. 2.—Constructional details of a very
efficient. H.F. choke made from the same
malerials as those employed for the coils.

By FRANK PRESTON

the constructor may have on hand. It is
best, incidentally, to employ screened H.F.
chokes or otherwise to use two components
of different types and space them as far
apart as possible, without making the
connections to them unduly long.

Making the H.F. Chokes

If there are no suitable H.F. chokes to
be found in the junk-box, it is a perfectly
simple matter t¢ make a couple by using
the same materials as those employed for
the coils. Simply fit seven of the paxolin
spacer washers on the former to make
six winding sections and put on a con-
tinuous winding of 900 turns of 34-gauge
d.c.c. or enamelled wire, placing 150 turns
in each slot. The beginning and end of the
winding should be anchored by preciscly
the same method as that employed for the
coils, and then connected to a pair of
| terminals fitted to the ebonite base. Fig. 2
shows the arrangement of the windings,
spacers, etc., and gives an idea of the
appearance of the finished component.

Modifying the V.M. Circuit
The circuit given in Fig. 1 can be modified
in a variety of ways to meet with individual

(Cantinued overleaf)
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Fig, 1.—Above is a good circuil for a three-valve receiver having a V.M. value and
using a pair of the tuners described in the accompanying fext.

e
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Fig. 3..—Main winding details for a coil
suitable for use in a band-pass filter.

(Continued from previous page)

requirements and to enable one to make
use of components which are readily
available. For instance, the variable-mu
valve could be replaced by an ordinary
screened grid one simply by omitting the
.1 mfd. condenser, 50,000 ohm fixed
resistance, and 50,000 ohm potentiometer
used for applying the variable grid bias.
Terminal 2 on the first (aerial) coil would
then be connected directly to earth.

The same circuit might easily be altered
to include two S.G. or V.M. stages, since

the tapped coils render the arrangement .

inherently stable on both medium and
long waves.

Another Type of Tuner

Although ideal for many circuits, the
coil described last week is not quite suitable

for use in a.band-pass circuit, but a coil J

for that purpose can easily be made by J
using the same materials. The main j
constructional details are given in Fig. 3,1

end of the long-wave sec-
tion. Of course, a pair of
coils are required for the
complete band-pass tuner,
and these are wired up as
shown, in Fig. 4. The
‘“ reaction >’ winding on the
first coil is not essential,
but it can be used when
desired to give a certain
increase in selectivity, by
transferring the connection
from the .0002 mfd. pre-
set aerial condenser on to
terminal 6. When the tuner
precedes an S.G. or V.M.
stage terminal 6 on the
second coil will also be left
free, but in the case of a
detector-L.F. circuit,
terminal 6 will be joined

] to the reaction condenser in

the usual way. A two-gang
condenser is shown for

HI+

LT

tuning both sections of the 0003 ML
band-pass filter, but again - ~
¥ HI=
\l_/ = = LT
L 0002 PreSst. '
, dpt h/gffoftc/z Fig. 5—The connections for a single coil of
(. = 2=- 203 the type described =ag shown above.
5 ~ oo
3 oo - last couple of years or so. In order
qaf.fet that any biassing arrangements shall not
“ooos Ml be upset by the band-pass filter, the
e GangCond: coupling condenser is by-passed by means
- -~ of a 2,000 ohms non-inductive resistance.
B 2 o000mms Either of the two coils which now form
Yy the complete band-pass circuit can be

anGeswitch

where it will be seen that the medium-wave \_#

winding is continuous (instead of being
divided into two separate halves) and is
normally wired in series with the long-
wave winding. A tapping is taken from.
the thirtieth turn and is connected to
terminal 4 on the ebonite base. The reac-
tion turns are wound as before, but. are

ban

differently
connected, ¢ Amod.
the “‘ begin- s
ning” end gr W = =
being joined | b '
t o the - ___,,ng Fig. 4.—Pictorial and theoretical diagrams
< finishing showing how a pair of home-mads screened
coils can be employed in an efficient band-
é{-aog{f pass filter circuit.
, . .
there is no objection 4
whatever to the use
i gf sepz}ratﬁ ‘con-
= S ensers for the two
7572;17” = circuits. A..01 mifd.
; Swdl 2 \Dowbdle-Pole Charnge coupling  condenser
Overswitch is specified, and this
& - 6 —ZIE 7 Grid, gives just about the
L W E correct = “band
width ” of 9 kilo-
- cycles. It is im-
Dovble 50‘_’?‘}“{9 portant that the
C.Zfzenge 2= 2! condenser- be of the e
ey = non-inductive type ;
Jz,vggg = it may therefore be P SE R Yinc
IFE a mica dielectric one N ===
HT= or one of the special Centre-
e non-inductive kinds 722
e which have been

Fig. 6,—The circitit of ‘a useful type of coil fiited

with an anti-break-through winding.

brought on to the
market during  the

employed separately with every satisfaction
in a simple receiver with which extreme
selectivity is not wanted on the long-wave
d. The
shown in Fig. 5, where a single-
valve receiver is represented.

connections are

Preventing Medium-wave Break-
through
With either

described (as also with most

commercial ones) there is always'a
possibility of medium-wave break-
through being experienced when
listening to
This condition can be corrected
by making use of a special anti-

of the -coils

long-wave signals.

break-through choke connected in

and it

series with the aerial lead-in, but
that method

: is rather clumsy
is much better to avoid

break-through by designing a coil

(Continued on page 707)

=3 Aty Lreakibrough Winding

/00 Turns

Mecriern Wave Windirng
S0 7Zerns

£ oaction Hindin
o GO 7irs/ 70/45

Long Wave Bindaing
Jo0 7Urrs7otal)

Fig. 7.-—»T_r’u's ske'tch gives the necessary construchional detailp
of a coil provided with an anti-break-through winding.
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HE phrase “at carth potential ® or
simply “ earthed ” is so very de-
scriptive that the newest of new-

‘comers to radio work can understand why
it.is used for, say, an L.T.— lead that is

\R

- ) ) QT () G () S ) - )

TH POTENTIAL

In This Article a Contributor Explains the Reasons for Earthing Various Parts of a Receiver

11t 1) G ) GUR- ) | () () e

()} (- ()

:-u-u-n-n-nd

£) 1) G ) D ([ () - (G () O ) D | S} D} GO M) ) [ M - o) G} D U | { '

Fig. 1.—The simple detector
circuil without reaction, shown
pictoiially and theoretically

is put into - circuit tits E.M.T.

|- (et

- P.D.is that of causc and effect. The E.M.T.
of a battery is constant, whatever the,
current drawn from it, but a P.D. depends
on the strength of the current according to
the familiar Ohm’s Law equation :—

P.D. (volts) =current (amps.) X resistance
(ohms). : ;
This applies either to direct or alternating
currents, except that in the latter case
for resistance we read impedance, a
quantity compounded of the resistance
and the reactance of any coils or con-

densers. Now a coil, although having

B A
HT4

Cs Cs

HT—

—i

causes a current to flow which sets
up a potential difference between
any two points in the circuit. The
relationship between EM.F. and =
Bl HT+ 120,

A
MY VYYYY

\/ HT+80v A

—~AVWWW - c{)

£ WAAR AAR

VWY

g
-

o

L =z

z i o P
7 S, <, | i
v

o=
AARAAAAR __j
WY

Fig. 2.—A three-valve circuit shown
in theoretical and pictorial form

connected to a plate buried in the earth.
It is not so obvious that the H.T.-};- wire
is also earthed, however ; in fact, it appears
to be a contradiction in terms to call a
wire ““ earthed” when there iz a battery
representing a potential of 120 volts
between it and earth. All the sdme, this
wire is earthed from the point of view of
alternating cwrrents although av 120 volts
above earth potential with respect to direct
currents. To clarify this point let us
consider the meaning of potential difference.
The .potential difference (P.D.) in volts
between two points in a circuit is a measure
of the electrical force which causes the
current to flow round the ‘circuit, and it
can only exist when a current is flowing.
How is 1t, then, that we can talk about the
voltage of a battery whether it is delivering
current or not ? This is a different thing :
the voltage of ‘a battery measures the
electro-motive-force (B.M.T.) -which it is
capable of exerting; when the battery

T

} EARTH LINE e

1LT-
T+

reactance to alternating currents, offers nc
opposition to direct current (if we neglect
resistance for the purposes of argument),
and therefore no D.C. potential can exist
across it. Similarly, a condenser com-
pletely blocks a direct current, so again no
D.C. potential can exist across it, although
in both cases A.C. potential differences can
be set up.

Simple Detector Circuit

Now let us consider the simple valve
detector without reaction shown in Fig. 1.
As is customary, the L.T.— wirc goes ta
earth, and, therefore, everything conneccted
to it is also earthed. Now what currents
flow in the anode circuit ¢ There are
several ; the direct current due to the
H.T. battery; the low-frequency current,
resulting from detection, which causes
sounds to be heard in the phones; and a

e ———

~~. (Continued

overleaf’)

’.
p. ,‘?—-—-———————

EARTH LINE
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(Continued from previous page).

high (radio) frequency current left behind
by the detecting action. Of these, the D.C.
is a necessary evil; it must flow through
the battery, and will also flow through the
headphones. The L.F. cwrent is required
to flow through -the headphones and
nowhere else; if it flows through the
battery it will set up an L.F. alternating
P.D. across it owing to the battery’s imped-
ance, and in a complicated receiver this
would cause instability. At the same time,
the L.F. currents mugt flow to earth some-
how, and so an alternative path to that
through the battety must be provided
by the condenser C; which, if its capacity
is right, will have a negligible impedance
ro the L.F. cwrents compared with the
battery, but, at the same time, will draw
no current from it. The effect of Cs on
L.F. currents, therefore, is the same as if
the point A had been conneected straight
1o earth ; A, in short, is at earth potential
with regard to L.F, currents, in spite of the
H.T. battery.

H.F. Cwrrents

The H.F. currents, on the other hand,
are not wanted in the phones, and so they
must be removed by another fixed con-

denser, Cy, which offers them a low imped- |

ance path to earth. The point B is there-
fore earthed for H.F. currents, although at
<120 volts D.C. potential above earth, and
also above earth for L.F. ¢urrents because
of the L.F. P.D. across the phones. How
is it that a condenser which at the point A
shunted away the low-frequency currents
does not do the same at B, but discriminates
between H.F, and L.F.? The answer lies
in the relative capacities of the condensers.

The reactance of a condenser depends on its-

capacity and the frequency of the current ;
for any given capacity the reactance
increases as the frequency gets smaller.
For example, a .001 mfd. condenser has a
reactance of only 1569 ohms at 1,000 ke/s
per second,, corresponding to a 300-metre
transmission, but the same condenser has a
reactance of 15,900 ohms for currents of
10 kefs (10,000 ¢ycles), the highest audible
frequency required for good reproduction.
Clearly, then, since the P.D. is proportional
to the impedance (or reactance), if C, is a
.001 mifd. condenser there will only be a
small H.F. potential difference between the
carth and the point B, which is therefore
cffectively at earth potential, whereas the
L.F. P.D. will be high and B above earth
for L.F. currents. If the capacity of Cs
is 2 mid. its reactance at 10 kefs is 79.5
ohms, which is much less than that of the
battery, so A is earthed.

‘

‘Bypass Condensers

We can now attempt to choose the bypass
condensers in the more elaborate set shown
in Fig. 2. 'To prevent H.F. currents getting
into the H.T. we haye to earth the points
A and B, and similarly we must earth C
to keep L.F. currents out of the H.T. and
the circuits of the preceding valves. To
rcmove the H.F. currents C; and C
could be fairly small, but the usual value

of 1 to 2 mfds. is chosen to ensare that no |

L.F. gets into the H.F. stages. Obviously,
Cs will have to be at least 2 mfd. Now the
screen grid of V; must be earthed for H.F.,
although at high D.C. potential, so C, nwust
have a low H.F. reactance ; 1 mfd. is the

value usually employed, but .1 mfd. is
Cs; however, which

ample on short waves.
carths the screen grid of the pentode, must
be at least 2 mfd. because it is_dealing wit

L.F.; C,and C; éarth the points D and E.

 type of distortion to which it is due ?

" but -which are alien to
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SPEAKER ¢“RATTLE” AND ITS

- ORIGIN

\ OST of those interested in radio
reception have been worried at
one time or another by * rattle >
in the speaker. Rattle was at one time
regarded as a trouble to which the moving-
coil speaker was particularly prone. It
was very natural that almost everybody
jumped to the conclusion that the ‘‘ rattle »
had a mechanical origin ; the writer himself,
back in 1928, was for a long time deceived,
and searched wvainly for the cause of
““rattle ” as being the conséquence of
some obscure mechanical defect, such as
incorrect centring or excessive movement.
Since that date the same mistake has been
made by others, times out of number.
Without saying that there are not forms
of * rattle ”* that have a mechanical origin,

_the rattle now under discussion is purely

electrical and due to distortion.

In dealing with the question of distortion,
it is common to refer to a certain percentage,
say 5 per cent. of the octave harmonic,
or some definite percentage of some other
harmonic. If these harmonic contamina-
tions were the only cause of trouble not
one man in a hundred would notice it at
ell, because every musical note contains,
as part of its structure, numerous harmonics,
and the proportions in which these har-
wonics are present varies considerably.
It is the harmonics which determine the
distinctive quality of each orchestral
instrument, or the tone of the human
voice ; for example, a characteristic of
the * string quality ” of the wviolin or
’cello is due to a preponderance of the
odd-numbered harmonics over the even-
numbered harmonics, and consequently
a bad octave contamination will mar the
beauty and perfection of the tone of these
instruments. But this will only be noticed
by trained musicians or others having an
exceptionally keen ear. The ordinary lis-
tener is not disturbed by distortion of this
character ; the slight change of quality in
a violin tone, suggestive of an oboe, is
scarcely -noticed even by a musician,
actually one violin may differ appreciably
from another in this respect. If there is
so much octave contamination as to give a
brassy character to the strings, the everyday
listener may notice it; but in a mass of or_

1 chestration even that will pass unobserved.

The question then arises, what is the
source of the  rattle,” and whatf is the

So long as the output from a
power valve is of & single frequency,
whether it be high or low, the
distortion due to the
curvature of the valve
characteristic does, in

to Fig. 1, for a given grid swing the
superposition shows that the amplitude
of the higher frequency (anode) wave
varies according to whether the lower-
frequency wave is'in a trough or at a crest.
When the low-frequency wave is at a trough
as at a, the high-frequency anode swing
is of less amplitude than when the low

frequency wave is at a crest, as at b, owing

to the curvature of the valve characteristic
(this is shown clearly in the figure). When
this happens we can see at once that the
higher-frequency wave is being modulated
by the lower frequency, and this modulation
means that a high-frequency pure tone is
accompanied by super-added side-bands.
Suppose, for example, that the high-
frequency tone has a periodicity of 3,200,
and the low tone has a frequency of 100,
then the side-bands will have frequencies
of 3,100 and 3,300, which, accompanying
the pure tone 0fi3,200, will result in a discord
and beats of 100 frequency. If the con-
ditions could be represented by just two
tones, as above suggested, the result might
not be serious, but in view of the fact
that a full orchestra includes some seventy
or more instrumentalists, and each instru-
ment emits a whole range of harmonics, it
may be readily appreciated that a low tone
of considerable amplitude will give rise
to such a mass of discordant side-band
frequencies as to constitute the ‘‘ rattle,”
which has been, and often is, a source of
annoyance and complaint. Added to this
is the fact that often there are several
deep notes being sounded simultaneously,
whose fundamental tones each . give rise
to a whole range of side-band frequencies.

The theory of “ rattle” and noisy dis-

" tortion given above accounts for the fact

that “rattle” is nearly always worse
with a power valve of low output capacity,

-and has little or nothing to do with the

speaker. The only reason that it is more
noticeable with a moving-coil speaker than
one of the old balanced armature or inductor
type is that the moving-coil speaker has
a fuller frequency range. The writer has
demonstrated over and over again that the
“rattle” (on an ordinary single triode
power valve) takes place when the flick of
the milliammeter needle shows overload.
Change the set to one having a push-pull
output circuit, or a more powerful valve,
and it is found that in abolishing the con-
dition of overload the *‘rattle” is elim-
inated. Without a definite demonstration
of this character it is difficult to convince
those who suffer from *“ rattle ” that it is

not mechanical, and that it
/ has' nothing whatever to do
with the speaker, except as

b _ 5

R

A 5

2.8 4 8 6

fact, only consist of the

) v
B ! '
o YA Fig. 1.

addition of harmonics,
that is to say, frequencies
related to the fundamental,

the broadcast. Let us,
however, consider what
happens when a tone of
high frequency is ac-
companied “by .or super-
impesed on_ one of low
frequericy ; then, referring

evidence that the speaker has very
full response curve extending over
a very complete range of acoustical
frequencies.

SO TESTED WIRELESS
CIRCUITS.
Edited by F. J. CAMM.
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ating

Currents, and Gives Much Practical Information in Regard to the Choice and Use

of the Various Types of Reclifiers.

N order to use the alternating current | tive. A graphical representation of t_l}e
(A.C)) mains as a source of high- output voltage from an A.C. supply ‘is
tension supply for charging accu- | given in Fig, 1, where it can be seen that

mulators, or for energizing the magnets of | the output is represented by a uniformly

certain types of moving-coil loud-speakers, | wavy line. If the supply is at 50 cycles
e i (the D;Oﬁsftt 1‘1‘su_alplfrez;
200y N — S quency v~ ripples
ol —f N 77—\ 77—\ or “ waves ” will occur
sov i 3\ 7 —— A —\ - every second. Obvious-
v "_'\-_*_l*_*\*—__/‘—j—‘—\’__—l* Iy, if such a supply
7ooi4 ‘ \< ,’ ‘\ 1’ ‘ﬁ ? were connected to the
e S~ N7 S high-tension terminals

Fig. .—A graphical representation of the oulput from an A.C.
supply ; the voltage and polarity are constantly changing.

of a wireless set nothing
would be heard from -
the speaker except a

By BERNARD DUNN

Types of Rectifier

Rather than pursue the theoretical
considerations farther it will be more
interesting to get down to the practical
points of rectification. You Lknow, of
course, that the process of rectification
can be carried out by means of a rectifier
valve, a copper-oxid: (or metal) rectifier, -
a vibratory reed, a glow-discharge rectifier
or a chemical rectifier of the nodon valve
type.  Perhaps, also, you have often
wondered what are the relative advantages
of the various systems. I do not wish to
bring personal opinion to bear too much
on the subject, and will, therefore, discuss

200v 2 —— (rather unmusical) note. | priefly the pros and cons of the individual
YA i, 7 N 77—\ . This would be produced | methods.
sov \1 o L l! :L due to the fact that
zere T o R i the set would operate
Fig: 2—This graph shows the result of half-wave rectification ;  when the polarity of ’/jérai/nc
i one half of each wave is eliminated. - the supply were correct, LT raiare
ooy L : i ] - and gradually cease to ) Frsirs
r50v  —gf N N - function as the polarity 6,:25-} §= 5 %
=y - N—+F A /— N_——— 7 became reversed. 1RELNI
ZEro i it T Se It can thus be seen . e
Fig. 3.—This shows the result of full-wave rectification. Both  that, for the supply to
halves of the wave are made use of to produce a voltage of be of any use it must -

uniform -polarity.

it must first be changed into direct current
or D.C. That fact is perhaps very well
known, but the principle of rectification
and the methods employed are by no means
so familiar, although they are quite interest-

be of constant intensity
and uniform polarity.
To obtain such a supply from A.C. makes it

' necessary to employ some form of recti-
fication, which

in turn means using a
rectifier, the object of which is to allow
current to pass through it in one direction

ing and well worthy of
consideration.

The fivst question
that the beginner asks
is “Why is rectifica-
tion necessary 7’ The
answer is simply this.
With alternating cur-
rent - the voltage is
constantly varying be-
tween zero and maxi-
mum, whilst the
polarity of the two

diagrams showing the connections for
a half-wave valve rectifier.

Fig. 5—Theoretical and pictorial =

in the

leads changes rapidly other
from positive to zero The rec-
and from zero to nega- tifier
may be
of the half-

. Ml
4”/ wave or full-

wave type, when it
will produce the

4 effect represented.
in Fig. 2 or Fig. 3 respectively.
A half-wave rectifier simply
“cuts off” one half of the wave,
leaving the other; thus in one
lead the potential is constantly
" positive or negative (according
to the way the rectifier is con-
nected) whilst the other takes the
opposite polarity. In the case
of full-wave rectification, how-
ever, both halves of the wave are
made use of, one half becoming
positive and the other negative.

- Fig, 6.-~The connections
for a haf-wave metal
rectifier are shown above.

1t

Fig. 4—This diagram shows the Cchief
Jeatures of avibratory type of rectifier.

S A

As valve and metal rectifiers are now
employed almost universally for wircless
purposes, we will leave them until last and
make passing references to the other systems
which have been fairly popular at different
times, but for various reasons have fallen
into comparative disuse. The vibratory-
reed rectifier is fairly economical in use,
and its function depends upon the correct
“timing ” of a vibratory contact-maker
to the frequency of the supply. - Once
the period of vibration has been accu-
rately adjusted the rectifier operates quite
well, but the difficulty of arriving at such
a state need mot be dwelt upon to be
well imagined. This type of rcctifier is
comparatively expensive in regard to
prime cost, though fairly efficient in opera-
tion, It is, however, inclined to be noisy,
due to the vibrating reed, whilst it is rather
bulky. TFig. 4 shows the general arrange-
ment of the vibratory rectificr, and the
method of working will easily be followed
by making reference to it.

The glow-discharge rectifier has never
attained any measure of popularity in this
country, ‘but it has been fairly widely
used in America. This rectifier is similar
in appearance to a valve, but instead of
having a filament the cathode is unheated,
the current flowing between the electrodes
by reason of the ionization of the gas in
the bulb. It is an obvious advantage to
have a rectifier which does not require
any filament supply, but this type of com-
ponent is only suitable for outputs up to

i b o2 (C.Dnﬁmked'orcrlgqf)-

o
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AC Supple

that of ““ half- or full-wave 2’ Full-wave
is more efficient and thus rather more
economical, but the actual difference in

. this respect is too slight to be considered

very seriously.  What is more important
is the fact that with full-wave the *“ hum
frequency ”’ (assuming that it isimpossible
to remove all traces of mains hum) is twice
that of the supply, whilst with half-wave
the hum frequency is exactly the same as
that of the supply. S
employed were so designed that it gave a
peak response at round about 100 cycles,

: it would be unwise to employ full-
wave rectification if the supply
frequency were the usual one of
50 cycles. On the other hand, if
the frequency happened to be'25
cycles, full-wave rectification
might prove more satisfactory.

Fig. 7.—The circuit of a full-wave valve rectifier. A
centre-tapped secondqry is required on the frans-
this must give the necessavy rectifier
voltdge on each half of the centre-tapping.

former, and

(Continued from preéeding page)

about 50 milliamps, and it
limited in regard to its
voltage. g

Chemical rectifiers, or nodon valves,
are cheap to make, and consist of a glass
jar containing a solution of ammonium
phosphate, in which an aluminium anode
and a lead or iron cathode are placed.
The nodon valve has a rather high resistance
besides being ‘‘ messy ¥ to ‘handle, and it
is because of these two objections that it
is scarcely ever used for any other purpose
than occasionally charging small “accu-
mulators, or doing other “inter-
mittent ”” work.

Now we come to the valve and
metal rectifiers, and, since these
are (justly) most popular and
widely used, it will be well to con-
sider them more fully than we
have done the other types. The
valve rectifier has a lower resist-
ance than has the metal one, and
is, therefore, somewhat more suit-
able for use in a powerful set,
where the volume control is of
such a type that its use results in
a variation of the H.T. current.
On the other hand, the metal rectifier is
rather cheaper in running costs, since
it does not require any filament supply
and is very nearly everlasting.  There
is another point in favour of the wvalve
rectifier (of the type having an in-
directly-heated cathode), which is that it
does nbt give its full output until the
cathode attains its normal working tempera-
ture. And as this heats up at the same rate
as do the cathodes of the receiving valves,
it means that at no time ig there a high-
peak voltage which might have tendency

is rather
working

to damage fixed condensers and other |

components, On this score the valve
rectifier can be considered better for use
in a powerful mains receiver where a com-
paratively high anode voltage is employed.
Apart from the points just raised there is
little to choose between the valve and
metal rectifiers, and it is very largely a
matter of individual taste as to which should
be used. For that reason we can consider
the two components -jointly, especially
since the circuit requirements. of both are
very similar.

Half- or Full-wave ?

Whether a valve or metal rectifier is to
be used the first question to be settled is

“~ In any case, it is scarcely possible
to give a definite ruling omn this
question, but the experimenter
will always find it interesting to
observe the effeet of changing
over from half-wave to full-wave.

Hal‘f-wave Rectification
he connections for a half-wave wvalve
rectifier are shown in Fig. 5, whilst those

_______ e
R N am
% =Gl o
Q - "
' Brick,
D e _,I,?ec;/’/"l!gy?

3772;{ ’
Kok, ’06;3

Fig. 8—Here are shown the conneclions to a. full-wave metal
rectifier of the type using four cells to form a * bridge.”

Thus, if the speaker

point that should be observed is the
inclusion of a fuse between the rectifier
and the output leads. This acts as a
safeguard in case of a short-circuit and is
a real protection for the rectifier. Its
current rating should be approximately
twice the normal . consumption of the
receiver to suitably allow for the ¢ surge ”
when first switching on,

Full Wave

The method of connecting a full-wave
valve rectifier is shown in Fig. 7, where it will
be seen that the H.T. secondary winding
-requires to be a “double ” one, giving the
full rectifier voltage on each side of the
centre tgpping. On the other hand, some
types of full-wave metal rectifiers require
only a “single” secondary, as shown in
Fig. 8. The rectifier illustrated in Fig. 8
is really a multiple one consisting of four
cells connected together on the ‘ bridge
principle, and it is not widely employed.

A far more usual system of full-wave
rectification by means of a metal rectifier
is that shown in Fig. 9, where the rectifier
i3 connected on the ‘“voltage doubler ™
principle. _ Th‘e working of this system
depends upon the use of two large-capacity
(generally 4 mfd.) fixed condensers wired
in series across the positive and negative
leads ; one lead from the transformer is
joined to the centre of the two condensers,
and the other is connected to a centre-
tapping on the rectifier. Theoretically,
‘the voltage output from such an arrange-
ment should be twice that of the input
from  the transformer secondary. In
practice, however, such a state of perfec-

tion is not attained, the ratio between
the output and input voltages
being about 3:2. In choosing a
mains transformer for use in a
voltage-doubler circuit there is a
= rather important point which
must be remembered ; its szcon-
dary winding should be capable of
delivering three times as much
current as is requived from the
-~  Tectifier.

In all the circuits given so far it
will have been noticed that a
transformer has been included
between the mains supply and the
rectifier. Thisis generally essential

for a metal rectifier are given at Fig. 6: | forthe purpose of obtaining the correct recti-
It will be seen that they are practically | fier input voltage, but it sometimes happens

the same in both cases, a mains trans-
former being used to supply the requisite
voltage to the rectifier. The chief differ-
ence is that the valve re- -

quires a second transformer
winding to supply its fila-
ment or heater. It will be
seen that, in both cases, a §

 fixed condenser  is shown as i
being connected in paralle] §

with the output leads; this
is important, and its capacity
should -not be less than 4

(Continued on page 699)

mfds. If the condenser were

omitted, or if too low a
capacity were employed, the
output voltage would be less
than the nominal figure

quoted by the makers of {
the rectifier in use.” In- =4
cidentally, it is sometimes
possible to increase the
maximum voltage slightly
by using a condenser of
higher capacity, or by
wiring a second one in
parallel with that origi-
nally fitted.  Another

Fig. 9.—The qbove sféelch shows the connections to a fulls
wave melal rectifier wired on the “‘voltage~doubler’ principle.
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EFFICIENCY

UNIFORMITY

LONG LIFE

72 PAGE
WIRELESS BOOK

From cover to covér this new §

Cossor 72-page

Book is packed full of usefu

Wireless

and interesting information
—latest circuits —= explana-

tions of technical terms—
list of broadcasting stations

etc. ~ Send at once for free

copy. Please usethe coupon

To A. C. COSSOR LTD., Melody Dept., Highbury Grove, London, N.5

Please send me free .of charge, a copy of the Cossor 72-page Wireless Book,

NI e ~immrvre s svegeraadngansommamaniiomesne

Address «eefeennenia

correct types of Cossor Mains Valves.

You can appreciably improve the performance of your
All-Electric Receiver, especially if it is two or three years old, by fitling the

Due to their advanced design and

their famous Mica Bridge Construction, Cossor Mains Valves possess
Your dealer will tell you

remarkable efficiency, uniformity and long life.

the types you need to make your Set like new again.

CosSOoR

A.C. and D.C.
MAINS VALVES

COSSOR A.C. MAINS VALVES (4 Volt Indicectly Heated Cathodas)

e - £

= J TP 0 B

B v 33 PRAC. 16/12/33.

Mut
Imped- | Amp. :
Type Purpose m?cc Factr(’x Con Price
m.a.[v
*tM.S.G.-H.A. | Super H.F. Amp'a |- §00,000 | 1,000 2.0 17/6
*41 M.S.G. - | Super H.F. Amp'n | 400,000 | 1,000 2.5 17/6
*M.S.G.-L.A. Super H.F. Amp'n| 200,000 750 3.75 1776
+*M.V.8.G. - | variable Mu S.G; | 200,000 — 25 17/6
*+M.S./PEN.-A | H.F. Pentode - — - 4.0 17/6
*M.S./PEN. - | H.F. Peatode - — — 2.8 17/6
$*M.V.S./PEN. | Variable Mu
H.F. Pentode — — 2.2 17/6
*41 M.D.G. - Bie'ri - e . 40,000 10 .25 19/-
«*D.D./PEN, - | A.V.C. (Detector
and L.F. Amp.) — — 2.7 20/-
*DD.T. - ~]AVC (do) -1 .17,000 41 24 1516
41 M.R.C, -] RC.C.or Det. - 19,500 50 2.6 14/-
*41 M. H. - - | Detector - - 18,000 72 4.0 13/6
41 M.H.F, - | H.F. or Det. - 14,500 41 2.8 14/~
*41 M\H.L. - | Det.or H.F. - 11,500 52 4.3 13/6
41 M.L.F. - | Low Frequency - 7,900 15 1.9 14/-
41 M.P, - - | Normal Power - 2,500 1871 7.5 14/-
41 M.X.P. - | Extra Power 1,500 1.2} 7.5 16/6
M.P./PEN. - | Pen. Power OQutput — —_ 3.5 18/6
1P.T. 41B - | Pen. Power Output == — 2.25 | 22/6
{P.T.41 - - | Pen. Power Output - — 3.0 18/6
COSSORD.C. MAINS VALVES (16 VYolt 0.25 amp. Indirectly Heasted Cathode!
Mut.
1mped- | Amp.
Type Purpose mf’:ed Fact%r Coan. Price
m.a.fv
+*D.V.S.G. - - | Variable Mu S.G. — —_ 2.5 17/6
*D.HL. - -] Detector - -] 13,000 58 4.5 13/6
D.P. - - - | Power Output - 2,800 17 6.0 15/-
D.P./PEN, .| Power Pentode - — — 35 18/6
*DS./PEN. -| H.F, Pentode - - —_ 3.0 17/6
*D.V.S./PEN. - | Variable-Mu
H.F. Pentode — -— 3.0 17/6
**D.D.T.16 - | Double Diode
Triode (A.V.C.) | 16,000 40 2] 15/6

*Supptied with Plain or Metallised Bulbs.

t Characteristics measured at-1.5 Grid Volts.

**5tocked with Metailised Bulbonly
1 Directly beated Lilaments,

Prices in this List do not apply in I.F.S.

Q s
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BETA PICK -UP
LITY sz

pensive models. Obtain the
maximum entertainment
from your Radiogram . . .
with a Beta Pick-up.

December 16th, 1933

,YOU CANNOY, ‘
= BUYA BETyEn vAlV®
MATTEp g,

The wide range of TRIOTRON VALVES
includes a type for every stage and pur-
pose. Insist on, and see you get, genuine
TRIQTRON VALVES—don't accept
substitutes. Qur Technical Service Dept:
will gladly’ answer your Radio problems
without charge or obligation.

@ Bowyer-Lowe

Fack <iuns e pie THE fine musical quality of this

Heads 1! outstanding pick-up resuits from
to the wonderful {he incorporation of features of
{‘)ApA:tliz/ly E’:Ckl; design and performance found in
model is supreme  Pick-ups at almost double the price.
in its class. Also Frequency response is from §0 to
vitally  neces- 5 000 cycles with a rising character-
;?Zi_upw is thy istic. to compensate bass notes,
Bowyer - Lowe Whilst needle-scratch. is reduced lo
Tone and Vol- a minimum. Balanced hezd ‘is in
ume  Control  pottied kakelite on a freely swing-
3’;;}; Co!;;'iﬁfe:; ing arm finished Florentine Bronze.
10/~ complete. Complete with lead and arm support.

In cases of difficully send direct. Also for descriptive literature.

-Bowyer-Lowe

: BOWYE-LOWE-AND A.E.D. LTD. Diamond Works, Coobe Rd., Brighton

rnmnmmsn- ! O R O {

B To TRIOTRON RADIO COMPANY, LIMITED,
] TRIOTRON HOUSE, BLOOMSBURY ST.,

B LONDON, W.C.1. -
I enclose 2d. stamp. Please send your Big, - 4 Pgsl THBS (oup@"

1 New Calalogue and Radic Guide, to:—

{Use sealed entelope, 1}d. stamp)
EER 55T R B2 O e S 2 N I I I I Y B

R s

Your set this Christmas can give reproduction more vivid and lifelike
than you ever thought possible.  The unique feaiures of these W B.
Speakers (fully protected by patents) place them in a different class
from all other moving coii reproducers @ The "Microlode,” giving
perfect matching to the set, brings an evenness of response obtainable
in no other way @ The 'Mansfield’ magnetic system brings sensi-
tivity, crisp attack and clear brilliant fop notes @ Hear one at your
dealers and realise how good YOUR radio mighf be if you
gave your set a fair chance! The improvement will AMAZE you!

H"""U"'”””"H] m i MICROLODE Mo d e I S

: PM6. - - - . - 32/6
PM4A - - - - - 42/
PM2A - - - - - 79/6
PMIA - - . . . 120/

Handsome cabinets: are also available.

Write for the W.B. folder

Y

|
PM 4A i Tl "MOVING-COIL SPEAKERS
Whiteley Electrical Radio Co., Ltd, Dept. D, Radio Works, Mansfield, Noits

Sole Agents in Scotland : Radiovision Ltd., 233, St. Vincent St.. Glasgow. C.2. Sole Agents in LF.S.: Kelly and Shiel, Ltd., 47, Fleet Street, Dublin
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Shortening Leads to Tuning Coils ) s e fpe oty |
l IPON many occasions I have wished | = THAT DODGE OF YOURS!
to shorten leads to my tuning coils, | | " g0 eader of “PRACTICAL WIRE-
and eliminate those deviating routes neces- ' LESS” must have originated some little
sitated by the positioning of the coil ter- i %ggze wthlclsls xo:;dt ;nl::r,;:sthtl;;ry :;lacli(e)rs- i
2 3 ; . T o et .10-
minations. TFinally, 1 decided to drill the | .§ g0 nd” pass =t o8 i e e
. other item published on this. page we will pay ‘
H’(/‘é.s Runnlny r/lmuyﬁ < half-a-guinea. Turn that idea of yours to j
‘ account by sending it in to us addressed
Irlercor OF Coll. ¥ ¢o the Editor, “ PRACTICAL WIRELESS,”
. ' George Newnes, Ltd., 8-11, Southampton
< Street, Strand, W.C.2. Put your name and
! address on every item. Please note that every
;= notion sent in must be original. Mark 3
‘ envelopes “ Radio Wrinkles.” Do NOT ‘
2  enclose Queries with your Wrinkle. z
L. g e LA |

lin., for holding in position the two Jin.
= metal bearers to the basc.

The geared drive is part of a high-speed
emery wheel (ratio about S-1), and it can
be bought separately for 6d.

Having obtained the drive, take off the
washer and screw out the thumb screw in
the base as this is not wanted. Take the
baseboard, and recess the fixing
Tug of the drive to a depth of
3-16in., and fix it in place with
a }in. wood serew. With a file,
sharpen the end of the threaded
spindle to a -point, taking care
to leave enough thread to screw
on the piece of T-angle iron,
which is drilled and tapped in
the centre with a corresponding
thread.

The bearers for the centralizing
spindle rod are drilled and fixed
with wood screws on either side
of the wood
block, after
which the two 3-16in. clear-
ance holes can be drilled
in correct alisnment with the
driver spindle. The 3-16in.
‘steel rod should be pointed
the same as the driver
- gpindle, put through the
two bearer holes and the
collar slipped on.

If a hollow former is to
be wound, two small wood
blocks will have to be cut to
fit tightly into cach end,
one hav-

=

Method of skortening Teads to a tuning coil.

coil former in several places at the upper
and lower edges ; this procedure enabled me
to pass any connections to the more remote
coil terminals through the interior of the
coil, and considerably shorten the long
leads. There is absolutely no tendency

CO(LAR FOR HOLDING
SPINDLE RCD IN POSITION .

TAPER BIOCHS FOR HOLDING FOBMER .

LONG

RON 1% &
A

| drawn through the centre. The spacing
was obtained by making a template, as
shown, wiiu teeth like a saw, and holding it
against the disc while revolving on its own
shaft. The holes were made with a large
darning needle ground square and fitted
into a wooden handle.—C. Mortox
(Leicester).

A Useful Wave-change Scheme

OST wave-changing is done nowadays
l by mecans of switches, but it is
possible to adapt mcst circuits by means
of plugs alone. This was brought to
my notice when I had most of the com-
ponents for a set,and had omitted to pur-
chase any switches.

The first attempt was with the simple
circuit of the Reinartz type (Fig. 1). The
circuit hagsa common aerial reaction winding.
It has a 6 to 10 turn coil closely coupled
to a grid coil of 50 turns. The long waves

METHOD OF SPAQING RADWAL LINE?,

require a coil of 250 turns, and a 60 reaction.

TDWLATE #OR
MARKING 30 LINES
Ort SCARNING DI3C

A dodge for marking out a scanning disc.

. The complete short-wave coils connected
In series complete the 60 turns required
for the reaction coil, and the scheme
works out as shown. 1 is short-wave
aerial coil; 2 the short-wave grid coil ;
3 the long-wave grid coil. Two sockets
and plugs will be sufficient. When both
plugs are in place No. 3 coil is shorted, and
the circuit is right for the short waves,
because No. 3is the 250 coil. When plug A
18in C, and D is left out, the set is right for
long waves. 1 and 2 act as long-wave

/G

(Continued on page 692)

ing a slot

and the 3
whatever to produce any induction in the | other a centre hole.
coil, and yet I achieved the desired results. The sketch gives a 2lY
The sketch will give the reader an idea of | zood general idea of the ATt &
the advantage to be gained and the | construction.—E. SYRED

(Brixton).

Marlging out a Scanning

positioning of the required drillings.—
W, A, HarrisoN (Ainfree).

A Coil Winder With Geared Drive

“HE coil winding machine shown in the
sketch can be easily and cheaply
made from the following materials :(—

A geared drive; about 14in. of {in.
T-angle iron; two pieces of %in. brass
34in. by 2in. ; a 6in. length of 3-16in. steel
rod ; a small collar to slip on the rod with
a-grub screw for locking ; and two pieces
of wood, one for the base 10in. by 5in. by
{in. thick, the other, piece 2in, by 2in, by

ise
ERE is a method 1
have - used for
making a scanning dise
with great accuracy. The
radial lines were obtained
by placing over my disc
a clock dial, and marking
off, with dots, two minute
intervals. These dots
were connected by a line

o

-

A waveschange scheme using plugs and sockels.

Fig. . Fig. 2.
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(Continued from previous page)
aerial coil, and 3 is long-wave grid coil.
On the short waves No. 1is the aerial coil
and No. 2.s the grid coil. - )
Fig. 2 illustrates the substitution of a
2-pin plug for a three-way switch when a
dual-range coil is used. In such a case the
plug is simply left out for the long waves,
and placed in position for the short waves.
Using a plug, the connection is positive,
and should the leads get damaged they
are easily repaired, whereas a switch will
often give trouble.—W. H. Grayrive
(Combridge).
T ‘AIOP

2M0n

LT+

o\ |

A switching arrangement for switching over
fo valve or crystal,

Valve or Crystal .
HE arrangement shown in the accom-
panying diagram enables the crystal
to be used instead of the valve, with a saving
in battery costs. By mounting the crystal
detector and switches on-the panel of the
valve set it is possible to change over
quickly when other members of the house-
hold do not wish to hear a particular item.
It will be seen that the short (medium)
wave coil is tapped for the aerial connection
to provide selectivity, and the lower
portion of this serves as the crystal set tun-

GRYSTAL
PETECTOR.

_ing coil. When the receiver is on for medium |
waves, and the crystal is required to be |

brought into operation, the switch B is.
closed, and this short-circuits part of the
grid tuning coil, but leaves the lower

portion available for the crystal set. Tt |

can be seen from this that any set may
casily be .converted so long as the aerial
coil ig tapped for selectivity. The extra
connections are shown by the dotted lines.
—P. Rupp (Pinner).

Using a Portable with an Outside Aerial
HI following idea may be of some use to
those who own a suitecase setand wish
to obtain the benefit of greater volume

PRACTICAL WIRELESS

afforded by an outside aerial.

Some sets are provided with ter-

earth,” but mine has no such pro- :
vision. I therefore made a small 7
frame by winding a dozen turns of / i
wire -around the back of a picture i /
frame, the picture being then hung \

so that it was directly behind the
place occupied by the radio set ;
the two ends of the small frame
were connected to the outside
aerial and earth respectively.
When the set was placed in front
of the picture the two aerials were
coupled inductively and the signal energy
transferred to the frame aerial of set.—
Co E. Rosstiter (Taunton).

' A Simple Aerial-Earthing Switch
ERE is a simple but effective aerial-
earthing device which entirely
isolates the receiver when placed in the
“ earth ”” position. A piece of -4in. ebonite
about 3in. by 2}in. is drilled to take four
large tele-
phone type
terainals,
which = are
arranged as
shown in

Fig. 1. 1In o R
each of the %ﬁi’:‘?‘“
left-hand

pair of ter-

minals an To EARTH
additional | Tesriinay
hole is dril- "

Fig. 1.
led at right L
angles toc§
the existing WP
one, as in-
dicated in B

ADDITIONAL HOLE
B DRILLED IN TERMINALS
A s

pieces of

$in.  brass
rod, = 2%in.
long, are fitted
with "a  small

ebonite: knob on
the end of each.
Two holes are
drilled near one
edge of the ebon- ||
ite for taking

screws for fixing

EARTR

A simple aerial-earth
) swilching arrangement.
the switch- to

the edge of the window frame. The leads
from the aerial, carth, and receiver can be

1 clamiped under the back nuts of their

respective terminals. When the receiver is
to be used, the brass switch rods are both

‘pushed horizontally through the terminals
- ag in Tig. 1, and the terminal

feric
R Aerial
s

3 07:_»
5%&‘(%78
Outside

v

minals or sockets for aerial and emackers ror TUBING.

) A |
i W7 |4
//i’ . =S /Ay,

Fitting a 4-valve set in a table gramo, cabinet.

7 : =)
S e
MOTOR S
A GBI | ¢ sonr &.@EE"N”!: LF TRANS, "v’/ .//;,/ ;
| v Ellvar
A7
i S.GN = I; /

A 4-valve Set in a Table Gramo. Cabinet

HE accompanying illustration shows

how 1 built a 4-valve set in a table

gramophbne cabinet. In the sketch the
panel is removed to show how the valves and
other components are arranged. The S.G.V.
is on the left, and three L.F. valves on right.
Owing to lack of space, I made a table of
aluminium, with legs also of aluminium,
which earths the transformer and chokes,
mounted thereon, to the. aluminium base
which arrangement gave me ample room
for ‘the other components on the base
without overcrowding. The motor 'is
screened in an aluminium box, which serves
a twofold purpose of sereening the motor
and catching the oil therefrom. When I
tried the set’ out it began to howl (low
frequency). I went over it-all very carefully
and finally cured the trouble in the following
manner. All the wires on the cored circuit
are run through glass tubing of about
}in. bore, which was bent to the shapes
required by heating in the fire. The tubing
is supported in small cbonite brackets.
— WiLson (Greasbrough).
Slow-motion Disc Drive

HE accompanying sketches show a

simple method of converting a tuning

condenser to a slow-motion drive. The con-
denser is mounted on two brackets, the
condenser dial being reversed and attached
to a tin lid on the inside, as shown in Fig. I.
A cardboard dise, with the necessary
gradations marked on, is glued to the tin,
and a suitable aperture cut in the panel, as
in Fig. 2. The spindle.of the slow-motion
knob, the end of which is supported in a
brass angle-bracket, is provided with a piece
of rubber sleeving, as shown in Fig. 3, which
forms an efficient friction drive with the
flange of the tin lid.—A. J. Suiret (Kenton).

NEW -ELTHAM AND DISTRICT WIRELESS
ASSOCIATION
An interesting lecture will be delivered to the above
association on the 14th inst. by Mr. €. A, Quarrington,
of the Technical Service Dept., Messrs. A. C. Cossor,

- Ltd. The main topic of interest and d tration is
screws tlgh!?e{led U% For ed‘?@{ll; an elabc;fatgaégth%%lgr%; ‘éiiiﬁiyfﬁna‘ Valves will also
;2% t};s a:flll?p’l 3173he ottom switeh | be dealt with. ) /’V

b -
ﬁgl}llid Og-]tez? t}(l)ef CAROBOARD LISC! ON FACE OF TIN LD, 14 / i W& \\
¥ i 8 . TIN b it :
the ’ left - h‘ang CONDETQS?ECPL%OE% B S "{ J )
terminal, an L ) /i
‘the top rod /
withdrawn, s —~—
andpassed verti- \ =)
cally through ]

| —""1 both left- hand
terminals, as in I
Fig. 3, thus com- A= J ==
pletely isolating L H

£ “c‘I}e T:(Bcelvsl’;}’; MOUNTING BRNMETE-/I noie | =
V. A . o
(Wembley). ——
SEND FOR YOUR Fig. 1.
TOOL KIT = -
WITHOUT DELAY } A neat slow-motion disc-drive arrangement




L?e_cg_mber 16th, 1933

PRACTICAL

WIRELESS

693

BATTERY MODEL KIT 341
PENTODE OUTPUT
Balanced Armature Loud Speaker

Complete Kit_of Parts including Cossor Variable-Mu
Screened Grid, Detector, and Pentode Valves. Fully screened
coils, Double-Gang Condenscr, all-metal chassis, and all
the parts.  IHandsome cabinet 184" x' 133" x 10", space for
batterics and accumwlator, Balanced Armature Speaker;

provision for Gramophone Pick-Up Plug :
and Jack, WaveJength range 200/530 £6 o 7 a 6
and 900/2,000 mcttcs. Price

Hire Purchase Terms 16/- deposit and 10 monthly payments 0,
12/06, or aliernatively 20/~ deposit and G monthly payments of 20/-,
BATTERY MODEL KIT 342 -

MOVING COIL LOUD SPEAKER

Complete Kit of Parts similar to Model 341 described above,
except that it is supplied with a Permanent

‘ sk fs 2, 6

Magact Moving Coil Loud Speaker.

Price
Hire Purchase Terms 17 /6 deposit and 9 monthly Payments of 15/6.

BATTERY MODEL KIT 344
CLASS «B>” OUTPUT

Complete Kit of Parts as Model 341, described above, but

with four Cossor Valves, Class “B”>

Output Stage and Permanent Mugnet £8 .2 . 6

Moving Co.l Speaken Price

Hire Purchase Terms 20/ deposit and 10 mouthly payments of 16 /-,
Prices do not include batteries or accumulator.

ALL-ELECTRIC MODEL KIT 347

Complete Kitof Partssimilar toModel 3,41, described above,
but with four Cossor A.C. Mains Valves (incl. Rectifier)
Power Unif and Mains Energised Maving Coil Loud Speaker.

For A.C,"Mains only 200/250 volts
(adjustnbii:) Y%o/100%cycles, £8 & 19. O
4 Price
Flive Pyrchiase Terms 20/~ deposit and Q monthly payments of 20/-,
Prices do not apply in LF.S,

An old, old, Problem S.OLV-ED !

THIS YEAR Give a

MELODY MAKER

Here’s the solution to the “what-to-give?” problem

—a Cossor Melody Maker.. This remarkable
Receiver will bring endless entertainment to the
lucky recipient. Capable of bringing in the best
European programmes at generous volume with a
rich true-to-life tone, it is one of the most efficient
3-valveScreened Grid Sets you can buy.Incorporating
every worth-while radio development, it is made in
four models for battery and all-electric operation.
Sendatonceforfull particulars, please use the coupon.

To A. C, Cossor Ltd., Melody Dept., Highbury Grove, Londod, N.5.
Please send me a Construc-

tional Chatt which tells me
how to build a Cossor Name ..
Melody Maker. . :
A AdTesSETES R LT T N e

Model....... 0oy o i
PRAC. 16/12{33.

State Model No. required.
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=) REDUCTION IN H.T.
i° and prolonged baﬂery life

For example, in an average 3-valve set {1 S.C. Det. and Small Pen) you save half of the

HT. consumption. In other words you save at least one H.T. battery renewal per

“year and in some cases two. In addition to that saving you have increased

volume. Why not fit the Varley “Power Puncher” to your set—

~ easily incorporated, only two connections necessary. Write for

.. the Varley Catalogue—it is FREE.
iD.P.44 156

FJQ

Advertisement f Oliver Pell Control Ltd., Kingsway House, 103 Kingsway, London, W.C.2. Telephone: Holborn 5303.

lueprintf

3-valve circuit
eguai ftoa ‘S uperizef >

By sending this coupon NOW you will receive free a blueprint N & /¥ /-
of an ldeal battery model “LINACORE" circuit which from '
3-valves will give you results equal to a “Superhet”
Enclose 2d. only for postage.

For battery receivers type BPB,
(as illustrated)

& g c.._.- ‘eﬁ Ry J.'."'f
Qe e pd = Prw.
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ACHL

4-v. WIRDING

CT. 2v. WINDING .
(CENTRE TAP TO H.T.~)

Fig. 1.—The circuit
for a mains receiver
employing two indirectly
heated and one directly
heated valve.

HERE an H.T. climinator is used
in conjunction with a receiver
of the battery type, one is often

asked : “Can I, with slight modification,
change my set for use with all-mains
valves ? - Providing that the eliminator-
has a sufficiency of milliampere output,
the change can be effected with little
outlay and the minimum of trouble. ’

. Assuming the mains are A.C., and that
the set is home constructed with its parts
fairly accessible, we can proceed to get
together the necessary components.

We probably have to deal with a popular
three-valver, comprising one stage of H.F.,
detector, and L.F. amplifier. It will be.
essential carefully to select A.C. equivalents,
bearing in mind that the amplification
with maing valves is considerably more
than that obtainable with. the battery
types.

As we already have
the unit for the H.T,

instance

mercial

No. 723,
12s. 6d.

™ AC,

ac/sGvM VALVE

=

WC/HL

A.C.MAINS

To ACMAINS

-the connections
when mnsing a
battery type 4-

- volt valve as L.F.
amplifier ; in this

ordinary com-

transformer can
be utilized,
as the Heayberd

One has to bear
in mind the fact that
when using an elimina-
tor- H.T. volts are very
precious, the usual unit
only supplies something

we have only to procure a
transformer for supplying the
“raw” A.C. at 4 volts to
the heaters of the wvalves.
Of course, 5-pin valve-holders
will have to be substituted,
but this may not be neces-
sary in the output stage if
we intend to use our existing
output valve with “raw?”
AC. on its filament. If
the latter is a 4-volt valve
the matter is simplified ; if
" either 2-volt or 6-volt a
special transformer will be
required, and details for
winding ‘one will be given
in a later article. el

The diagram, Fig. 1, shows
the wiring to the

valve - holders, and

assumes that the old
type 2-volt valve is
going to be used in
the output stage.

AC/SCVM

an
type
such

price

AC.MAING

HT-

like 120/50 volts.

INDIRECTLY-
HEATED AC.
ouTpPuT -

Fig, 3.—Three indirectly
heated Ualves should be con-
nected as shown in this illustration.

H.T+

. This has a bearing

on the type of

bias we should employ. If
we attempt to apply automatic
bias we shall lose our valuable
volts ; for example, if an A.C.
valve requires 10 volts for
cathode bias, our H.T. will be
reduced accordingly. It is
therefore recommended that
when making the suggested

conversion, battery bias should

be retained. In this case
the cathodes will be joined
together and connected to
earth or H.T. negative.

If our conversion calls for
a vari-mu S.G. valye in the
H.F. and the e¢liminator can
supply only 20 milliamps, we

may use an A.CJ/S.G.V.M. .

‘in the first position, an

5-pin

_Con-yerting Your Set to All—Maiij;

With Particular Reference to the Types of Valves io be Used
By C. H

KEELING.

A.C.2/HL as detector, and a PM4 as output
valve.
The centre tap on the mains transformer

should be taken to earth, or a suitable

variable resistance can be connected across
the winding with the earth connection
brought to the slider of the resistance.
As a result of the extra punch the set
will now give us, it may be necessary to

{ introduce more effective screening into the

H.F. section between the S.G. valve and
the detector stage ; if our coils are already
screened this will probably not be required.

Although straight wiring is shown in our
diagrams for the sake of simplicity, it is
best if the heater wirss are twisted together
in order to minimize hum. = ..~

The various types cf transformers required
to meet the different . types ~of output
valves will be déalt with.in another article,

"when constructional detailg will be given.

" If the eliminator is one of those rarities
which supply milliamps in abundance, an
indirectly heated A.C. mains type output
valve may be used; it then ‘becomes
AC/EGVM ACfHL PM4~ %

ACMAINS

Fig. 2—A common
heater supply feeding
two indirectly " heated
and one directly heat-
ed valve.

esgential to use a mains heater
transformer giving sufficient L.T.
. amps. The wiring diagram is
shown in Fig. 3.

¥ Continued
HUM AND ECONOMY (Continued from

speaker field as a smoothing choke. This
can be employed in place of the choke in
the positive lead, and although an induct-

' ance of the order of 60 henries is generally

obtained, there is a corresponding large
voltage drop, resulting in approximately 100
_volts or so being lost in this part of the cir-
cuit, although the wattage must be obtained
from some source to energize the speaker. Tt
is not wasted, therefore. Alternatively, the
speaker field may be used as a biasing
resistance for the L.I'. valves, although
with this method particularly, there is
possibility of hum due to interaction.
It is in every case advisable to. use a
speaker which has what is known as a
“ hum-bucking ¥ coil fitted, to ensure
that the ripple is not picked up by the apeech
coil and thus added to the music or speech.
As a final warning in the matter of economy,
do not attempt to use two cheap, medium-
inductance chokes, inserted in both positive
and negative leads from the rectifier.
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A Practical Arficle Describing the Construction  and Operation of a

High-class Combined H.T. Eliminator and Accumulator Charger
By H. J. BARTON CHAPPLE, wh.Sch., B.Sc. {Hons.), AM.EE.

ITHIN the last few months the

Class “B” method -of low-
frequency amplification has been
introduced to give battery users- an
economical wethod of achieving the
equivalent of a mains-driven set volume.
It has already been pointed out to readers
that with a Class “ B ¥ output stage the
current drawn from the H.T. supply varies,
within very wide limits, according to the
type of signal being 1ecelved The peak
values of the anode current may be as
much as ten times the standing » current,
and in conseguence such a radio receiver,
if fed from an ‘ordinary
H.T. eliminator, could not
be c‘mected to. be stahle
It is hecessary therefow
to adopt a special design
for an ‘climinator unit of
this character,” and the
criterion is one which has
wha’o is called technically
“ close regulation.” This
1% the same as-saying that -
even if the current demanded varies be-
tween wide limits, the voltage variation
confines itself to narrow limits——something
of the order of 10 volts or so between the
usual maximum and minimum values of §
the Class © B’ output valve anode currént.
There is more than one way -of carrying
this. to a successful conclusion, and in. the
unit I am about to describe a metal
rectifier is used of the half-wave type with
very generous smoothing arrangements.
To male the power supply more complete
in itself it is obvious that the accumuylator
which normally must be employed for"
delivering the total valve filament current
nerits consldelatmn. Ifon the high-tension
side we are replacing dry batteries which
inevitably must run down at some time,
and so reduce the power and possibly
cause distortion, why not maintain the
accumulator in a fully-charged and first-
class condition at the same time. The
dual scheme has been incorporated in the

L, "!‘\/
—

Fig. 3.—Details of the

suppart for the Ume eleclra[yizc condensers.

' which it is used in conjunction.

aluminium

unit which is scen in the accompany-
ing illustrations.

Theoretical Considerations - .

A reference to Fig. b, will en-
able the reader to .
see just how this is |
done. First of all
we have a mains

>

transfm mer T having an output of 150 volts
feeding into a H.T. 13 metal rectifier H.R.

Two H T. tappings ave provided with a
separate smoothing choke (LF, and LI)
and a separate smoothing condenser (C,
and Cs) in each lead. One of these must
feed the Class ““ B” output valve alone, while
the remaining one serves all the other anode

that the wiring is in no way difficult.
Note the cleated flexible leads.

be made. When charging a battery, the
current flowing depends upon the battery
|"resistance and the difference between the
applied and battery voltages. Since
the battery resistance is always
very low, the addition of the re-
sistance R, swhich has a value
much in excess of the battery
resistance, will almost eliminate
any variations in charging current
which would otherwise arise if
“slight variations in applied voltage
took place.

The two change-over switches,
S; and Sy are bho“n tonether
«1d in practice they arc opelated
together. With the circuit
linked up as shown, and the
three "switch arms making
contact on the left, the . A.C.
mains arve switched to the
transformer T, and the ac-
cumulator is placed on
charge. The small lamp
acrosstherectifier output
will glow, and gives a

visible red indication
that charging is taking
place.

With the three switch
contactsovertotheright,
the transformer T, is
brought into circuit and
T cut out. The high-
tension supply is there-
fore made available
while the accumulator
is sw1tchcd over to the L.T. terminals
which are joined to the set, and so feeds
the valve filaments. There i is another lamp
across this pair of terminals which gives a
white glow to show that the unit is alive.
(Continued on next page)

Fig. 5~—All the
components are
clearly spaced on
the baseboard so

L.FA2 HT+2
5 G

LFE /7’.7.'}:)

supplies in the radio receiver with
This
is an important point, and since no
decoupling arrangement is included in
the eliminator” every user of this
unit must make sure that the
decoupling is taken care of in

! the seb.

Vlslble Indica~

== O |

AC Nans

1
tion - Srpud

The
second
mains  transformer = T2
with the tapped second-
ary connects to low-
tension dry vectifier L.RR.
The resistance R in the
D.C. output side of the
vectifier Is essential for |
it enables a control of
the charging current to

7

Fig.1.—The schematic diagram
adopted for the combined power

+

70 LT Accumelator

unit and trickle charger.
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BUILDING A CLASS “B” POWER
UNIT pmm——

(Continued from g

previous page)
Construction

A complete list
of solus specitied
components i3
given below,

and as they are
all standard pro-
ducts are readily

obtainable. First
of all, cut a
recess  Gin.  long

and 3 16in. deep
in the centre of
onc of the long
cdges of the baseboard.

This is to ac-
comimodate the panel so that its front face
iy Hush with the baseboard edge, and in
this way will it better into the cabinet.

Now drill the panel according to the
dimensions given in fig. 2, and attach the
two switches and two signal lamp fittings
as shown. Be sure to intimate to the
makers that one of these fittings must have
& white lens (this is the one on the left
facing the panel front) and in addition
both switches must be supplied with pancl
indicating  plates  marked™ TC;Set (see
illustration on page 696). When this is
completed and the brackets added, lay
the panel on one side for a time and make
up an ahmninium bracket ta act as a fixture
for the three dry clectrolytic condensers.

L TR a heew

Power Unit,

3 High soltage dry electrolytic condensers:
2—4 mfd. (C2 and Cu), and 1—8 mfd.
(C1). (Dubilier.)

i 2 Mains transformers for L.T.4 and H.T.13
rectifiers (Ty and Ta). (Radio Instruments.)

2 Metal Rectifiers—H.T.13 (H.R.) and L.T.4
(L.R.). (Westinghouse.)

2 Constant inductance chokes, type H.T.12
(L.F.\ and L.F.2). (Wearite.)

2 Change-over toggle switches—single-pole type
381 (S1) and doublc-role type S89 (S2).
(Bulgin.)

5 Type Bterminals: H.T.4+-2, H.T.+41, H.T.—,
L.T.4 and L.T.—. (Belling and Lee.)

3 Terminal blocks. (Belling and Lee).

2 Sp‘;d(‘ )Iags L.T.+ and L.T.—. (Belling and
e

2 Miniature signal lamp fittings, tvpe D.19,
with  two-volt low-consumption  bulbs.
(Bulgin.)

I 076 ohm bascboard variable resistqnce (R).
{Igranic.)

1 Fuseplug, type P.25. (Bulgin)

I Metaplex Easeboard 147 X 127 %
Scott.)

t Ebonite panel 6" X 7" X 3/16". (Peto-Scott.)
1 Ouak table cabinet with oval vignetted front.
(Peto-Scott.)

H 1 pair pancl brackess.

¥ WPete-

(Peto-Scort )

LT ET PR

Components Required for the Class B”E
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Fig. 6.— The
wiring is clearly seen in
this illustration and also
the aluminium bracket
holding the threeelectro- |
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Full details of this are given in Fig. 3, it
being constructed from 1/16in. thick metal.
Note the inclusion of two small terminals.

and soldering -tags on cach
short vertical side for connect-
ing purposes. .

Layout and Wiring

With the aid of
Fig. 4 and the ac-
companying photo-
graphicillustrations
(Figs. 5 and 6), the
constructor cannow
assemble all
his compo-
nents in their
correct posi-
tions on the
basehoard.
This is quite
a simple
matter as
there are not
many con-
ponents. See
that the

697

electrolytic condensers are rigidly screwed
to the aluminium mount and each compo-
nent-firmly screwed to the Metaplex base-
board. N S

Now proceed to carry out as much-of the
baseboard wiring as is possible,  using
Glazite connecting wire and making neat-
right-angled bends with sound electrica:
joints. Figs. 4, 5 and 6 will help you here;
and cach wire should be checked carefully.
Be sure and connect the L.T.4 rectifier
round the right way, the four terminal tags
being stamped with their indicating mark.

Attention can now be given to the switch
and lamp connections on the panel before
it is attached to the baseboard. These
leads are shown very clearly in the wiring
diagram of Fig. 4. By using the * Pull
back ” wire the linking up of the switches
and lamp-holders becomes a very simple
process. Remember that with both the
switches up the unit is in the trickle charge
(TC) condition, and with both switches
down (Sct) power is given to the set.

The pair of red and black flexible leads
passing to spade tags for joining. to the
accumulator should be connected while the

panel
RED
Lighe.

lytic condensers.

\

Trickle -charging

(Continued on next page)
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Aecumulator: diagram.
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the brackets and complete the small
amount -of wiring. Note that the ends of
the mains lead terminate in a itwin fuse-
plug, this affording a measure of protection
should a short circuit arise. Tuck away
neatly dny spare flexible leads, and also
cleat them to the baseboard with one or t¥wo
-, insulated staples, as indicated, - -

698
BUILDING A

CLASS
UNIT
o (Continsed from previous page) B
pariel is ““ free,” and also the flex leads to
the L.T.+ and L.T.— terminals, together
with the mains lead and links between the
switch S, and the pair of mains trans- [

“B>” POWER

Testing and Using PR

The uiit is now ready for testing
before housing it in its eabinet.
Join the mains plug to a con-
venient electric socket, and the
pair of spade tags to the two-
volt accumulator. Before switch-
ing on the mains, adjust the
baseboard resistance R so that the
total resistance is 1.75 ohms. This
is very easily done by estimating
the position of the movable arm.
bearing in mind that the total
resistance is 6 ohms. Just under
a third of the total resistance strip
gives the value required, and in
addition make quite sure that the
mains transformer feeding the L.T.4
reetifier. is joined to the 7.5 volt
A.C. output. This is the correct
value for charging a two-volt ac-
cumulator.

With the mains switched on and
I._}‘_‘the two switches down, the white
2l - 2% %" lens will glow to indieate-that there

| : .l is high tension available at the

-three ,appropriate  unit terminals,

and two volts low tension at the

pair of L.T. terminals. With the two
switches up, the H.T. is switched off and
the accumulator on charge, the red light

=)

Fig. Z.fPanel ;z’rilling diagram.

formers.  These wire lengths can be
measured very readily so-that they can be
joined to their respective terminals. Now

screw the panel to the baseboard edge, fix | now giving warning of this fact.
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_Rated OQuiput
Since the trickle charge current is one
ampere-if is a very easy matter to calculate
.how long the accumulator must be charged
'in order to replace the energy extracted .
when the set is in use. For example, if the
total filament current of the set is 0.8
ampere (this can be readily totalled from
:the data on the individual valve cartons)

‘then the time of charging is just %8, that

is, four-fifths of the set’s ““ working time.”

As far as the high tension is concerned,
the rated output effer smoothing is 25
milliamps at 150 volts, while the maximum
current is 40 milliamps. This is ample for
‘any normal Class “ B receiver, a fact
which Ihave proved very conclusively under
rigid test conditions. Furthermore, there is
not the slightest trace of mains hum, this
being due to the very generous design of the
smoothing eguipment, while the presence
of the 8 mfd. condenser C, materially
improves the voltage regulation.

The unit can now be housed in its own
cabinet, which has a particularly neat and
unobtrusive appearance, as will be seen
on page 696. In use, just connect the H.T.
‘and L.T. leads from the radio set to the
unit and switch on as previously instructed.
The warning, lights will remind you that
the unit has to be switched off from the
mains when not in use for power or-charging,
and, in addition, disconnect one of the spadc
tags from the accumulator when no charging
is being done and the mains are switched
off, otherwise one or other of the lights
will glow. This is because I have not
included a switch in the pair of L.T.
accumulator leads, an unnecessary gom-
plication.

W) )G { ) G ) S {} D} 4} G () S (- { () G- )-ul

! AN EFFICIENT THREE-VALVE |
i VARIABLE-MU BAND.PASS | 5000
i RECEIVER : !
HE use of complete tuning units is - i

becoming increasingly popular with

amateurs, due to the fact that such
units can be bought which are accurately
ganged over the complete range of wave-
lengths. An excellent example of the type
of unit referred to is the J.B. “ Linacore,”
a brief description of which was given in
a recent issue of Pracricarn. WIRELESS
on the “ Facts and Figures” page.

A

10000 Okms

RS
Z./ Q\b
— -
L M
F00O
: O]
o
.
M
30001}
FOAms

A recommended cir”
cuif using the Lina- ,f .
core Unit. Maens

Fuse/

Vit
OR-OkF
Swelch

general circuit arrangement.
For the benefit of numerous
readers who have asked for
a circuit to incorporate this
excellent unit, a particularly
good three-valve arrange-
ment, comprising a variable-
mu H.F., pentode amplifier, detector, and
power pentode is illustrated on this page.
All the necessary components which are
.external to the unit are marked with

-Fhe J.B.~Linacore Tuning Unit,

The J.B.+“ Linacore” is made in two.
patterns, for battery-operated or mains

/Amp.

receivers, and both. provide the same | appropriste values, but those parts which

L 4G & Smoothing Choke
g e & ’
250

e 1
o G Imtal
250
N Class A
- Reclifier

A/ A

are included in the unit itself are unmarked,
so_ that they may easily be recognized.
Additionally, the terminals on the “ Lina.
core ”’ are shown as circles and are marked
with the same letters as those used by the
makers. The component values are ap-
proximate ones suitable for use with most
makes of valves .of the types shown, but
they might need to be modified slightly in
some cases to comply with the figures
recommended by the makers of the
particular valves employed.
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| THE EFFECT OF THE
POWER GRID SCHEME
By J. BURNS
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PROBLEM that every amateur

will come up against when house-

lighting mains become available
to him, is how to ‘avail himself of the great
ben(ﬁL they bestow on him. Plobably
he has a battery-driven set that is giving
every satisfaction and perhaps, after debat-
ing the problem, he may come to the con-
clusion that, after all, the cheapest and
eagiest thmg for him to do would be to
invest in one of the well-known makes
of H.T. eliminator and battery charger
that are on the market.

Bearing in mind that he has had no pre-
vious opportumty of expeumentmrr with
that frightful bogey, “ mains,” this view
is usually taken, because of the great
uncertainty of not knowing what will
happen, or what to expect. But let me warn
the morc experiericed wireless. amateur
that this outfit will only suit him for a limited
time ; soon he will see what a malvellous
difference in reception and quality of re-
production he has attained, so that the

small output of the elinvinator he has |

- purchase:d will have to e augmented

Working on D.C. Mains

For the man who suddenly finds D.C.
mains aval]able to' him, nothing would
seem easier than to merely smooth the
voltage with an L.F. choke and a con-
denser of a few mfds., and drop the excess
voltage across a resistance. This would
serve the double purpose of decoupling
the plate circuits; the filaments im this
case are the biggest problem. Of course,
it is possible to still run the existing valves
from the accumulator, and charge about
once a weelt through a resistance lamp,
but this is not economical, and we still
have the old trouble of attendmg to the
accumulators ; so probably under these
circumstances the most practical way out
of the difficulty would be to invest in a
complete - set - of indirectly heated D.C.
valves, and wire the valve -holders - in
series.

Adapting a Receiver to A.C. Mains

The position of A.C. mains is altogether |

different, and most of our supply mains
are now A.C. Those that are D.C. are being
changed to A.C. as soon as the various
companies find it convenient to do so.
At first the amateur is inclined to bemoan
his fate if his mains are A.C., as he realizes
that for H.T. he will have to have the
same smoothing equipment as his D.C.
friends, with the addition of a mains
transformer and an H.T. rectifier, which
is the most expensive part of the H.T.
climinator. Added to this trouble it
appears to him that his filaments are going
to be a big problem, and the cost of the
two alternative ways of dealing with this
are to be carefully considered. Either he
will have to charge the present accumu-
lator through a trickle charger, over the
period the set is not working, or, alter-
natively, scrap the accumulator and
battery valves, and replace with A.C.
valves: The first alternative is the way
intended to be "adopted by- the manu-
facturers of the combined H.T. and trickle
charge L.T. eliminators, and at first sight,
this seems fo be the cheapest and easiest
(Continued in third column)
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himiself sends his-personal greetings to
all readers of PracTIicAL WIRELESS and
also takes- this opportunity of thanking
them for their support during the past
season. He also ‘extends his heartiest
welcome to all new readers and gives his
assurance of complete satisfaction to all
those who contemplate joining the happy
throng of satisfied purchasers Why not
join now and make certain of the most
happy Xmas of your life ? All goods
advertised in this advertisement " are
offered for immediate delivery for CASH
al D. or to approved. EASY
WAY accounts.. All CASH or C.O. D.
orders "received up to Tuesday,
‘December 19th, are guaranteed for
dehvery by Xmas or notified other-
wise by return of post. . SEND
YOUR ORDER NOW.
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(Continued fram first column)

way of dealing with the matter, as, added
to the cost of the H.T. portion of the outfit,
it is only necessary to provide an additional
winding on ‘the transformer, a low-voltage
metal rectifier, and a cheap resistance of
some_sort. Then it is possible to retain
the complete set in its present form. How-
ever, this has its drawbacks, as it seems
a half-hearted attempt at a complete
mains set, and when the accumulator
packs up, as it certainly will, its life being
perhaps. three to five years ‘at the most,
we need to buy another one, and, therefore,'
we are still not clear of the accumulator
trouble. The second alternative certainly
means buying new A.C. mains valves
(at least, all except the last, or power,
valve), and in the case of a superhet.
this is no small matter.

If the set is to be worked near a high-
power broadcasting station, a detector
and output valves will be the only two valves
necessary to give very good results from
this - sta.tlon and i the ‘detector battery
valve is rep]a.ced for one of the A.C mains
detector valves, both the receiving valves
can'then be run from 4 volts A.C. obtained
from "a separate winding on 'the mains
transformer that is being used for the H.T.
supply. If the power valve happens to be
a two-volt valve, either a resistance could
be used to blealx down the four volts to
two, or the centre tap on the tfour volts
winding and one of the other two outer
terminals c¢ould be used.

The last valve is the only valve in the
set that will work equally well from either
a D.C. supply from &n accumulator or
A.C. stepped down ﬁom the mains in
this way. ;

Grid Bias Supply

Having decided which method we shall
use for H.T. and L.T. working; the. grid
bias is the only other supply to be con-
s1de1ed and this is most easily arranged
by the aid ‘of a resistance in the H.T.
negative lead between the set and elim-
inator. The eliminator end of this resistance
then becomes grid bias negative, and the
receiving set end grid bias positive. The
value of this resistance depends on the power
valve used, and is usually in the neighbour-
hood of between 600 and 1,100 ohms;
the exact figure is arrived at by d1v1d1ng

‘the voltage required for bias by the

number of milliamps passing through the

' power valve. Expressed as a fraction of an

amp. (i.e., I milliamp = 1—"}7,0 amp.) the
resulting figure is the number of ohms
resistance required.

A.C. RECTIFIERS & RECTIFICATION
(Continued from page 688)

(for example, when using an H.T.9 metal
rectifier) that the mains voltage is exactly
the same as that required. In such a
case the transformer might appear super-
fluous, but it should still be cmployed
as a safety measure; if it were omitted
there would be far more danger of receiving
a nasty shock when handlmg the receiver,
due to certain parts being * alive.” Inany
high-tension eliminator operating from
A.C. mains it is most desirable that a
suitable transformer should be inserted
between the mains supply and the rectifier.
This is not by any means so necessary,
though, in the case of a battery charger
or in a unit employed for cnergizing a
moving-coil speaker, and may be dispensed
with prov1ded that the apparatus ix
thoroughly insulated from  earth.”
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SORT-WAVE receiver can .be made

or marred by the condensers used, |

and from the home-constructor’s or
experimenter’s point of view, the amount of
consideration given to the choice of the
- correet types will be well repaid.

The only condensers in a short-wave
receiver which require to be actually
different structurally: from those in -a
medium-wave receiver are, of course, the

tuning condensers and, in some cases, the |

aerial doupling - condenser. -Short-wave
tuning condensers have caused any amount
of trouble in the past—some low-capacity
tuning condensers are quite suitable for
shert-wave tuning and others, although

their capacity may be correct, are definitely-

not suttable. - It 18 impossible to lay down
any hard and fast rule as to what con-
stitutes the best type of short-wave tuning
condenser, but the reader may rest assured
that the present-day manufacturer who
barns out a small-capacity condenser, and
designates it as-a short-wave model, is
producing a satigfactory article. The usual
capacity in use to-day is .00025 mfds. for
normal short-wave work, although smaller
capacities are sometimes used, down to
00005 mfds. for wultra-short-wave work,
and even less. The error which must not
be made, however, is in assuming that any
variable condenser of a rated capacity of
00025 mfds. is suitable for short-wave
tuning purposes, because some condensers,
whilst they are perfectly satisfactory for

service as reaction condensers, etc., in |
work |

medium-wave receivers, will not
satisfactorily in a short-wave receiver,
this being immediately obvious with some
types by the production of loud scratch-
ing sounds as the spindle is turned. For
actual tuning purposes below 50 metres,
fiherefore, it is essential to6 use a condenser
designed especially for this particular job.

Some condensers of this type use a pigtail |

connection for making a satisfactory con-
nection to the moving spindle, whilst
others do not. Suffice it to say that, for
really satisfactory operation, if a pigtail
is used, it must consist of insulated wire,
otherwise noise is liable to be set up on
the shortest wavelengths, due to two or more
turns of the pigtail coming into contact
with each other.

The normal capacity of .00025 mfds. is
usually prescribed for use with the present-
day dual-range type of short-wave coils,
and this capacity is usually necessary to
cover the full range without any gaps,
whereas if we use plug-in coil units, we
may use a smaller condenser with a capacity
of about .0001 mfds. resulting in a greater
efficiency and also greater ease of tuning,
although on the debit side we have to
use more coils to cover the same bands,
and this means just so much more hard
labour. : .

Reaction Condenser Requirements
The reaction condenser requirements do
not, of course, require to be so exacting,

PRACT|CAL WIRELE§S
ortWave
Sectio

Choosing Candensers for the Short-Wave
Receiver,

By MANDER BARNETT

and almost any normal type of reaction
condenser with a  capacity somewhere
" between < .00015 "and .0003 mfds., either
of the air or solid dielectric type, will be

found satisfactory, although it is wun- |

dotibtedly an advantage to have some type

' of vernier control, as the reaction control in

- most types of short-wave receivers hasa con-

siderable effect on the actual tuning. This,

howeyer, can be regarded as a luxury and the

- average short-wave receiver does not usually
incorporate a vernier reaction control.

The accompanying diagram is of an

average two-valve short-wave receiver, "

and illustrates the points where. attention
has to be given tp the various types of
condensers used therein. Condensers for
the positions occupied by Cs and C; have
“already been dicussed. For Cy, a capacity
-of about .00005 mfds. is required, prefer-

Tuning the H.F. Stage

In receivers employing tuned H.T'. stages,
we are faced with the problem of another
tuning control, but there is really 1o
reason why the condensers should not be
ganged in the same manner as in the
medium-wave receiver. The tupning of
the high-frequency stage will, in most
cases, be comparatively flat on the short
waves, compared with the detector stage,
and thus we can allow a certain amount of
tolerance with little or no lass in signal
strength. Inter-stage screening will have to’
be very complete; but a trimming condenser
will probably be found tinnecessary. It will,
howewer, be found advantageous here to
use dualrange coils for each stage, rather
than plug-in coils, as, if the latter were
used, fwo coils would have to be'changed
for each: wave-range. - i

Short-Wave Transmissions from Daventry

It is mentioned in the B.B.C. Year
Book, - 1934, that a good deal of useful
knowledge is still to be gaised in ‘the field
of short-wave transmission and reception,
and that one aspect of this is already being
explored. A series of experimental short-
wave transmitting aerials has been -erécted
at Daventry, and these are used for regular
- and experimental transmissions. ‘There has

long been a controvéersy as to whether
high- aerials or low aerials, horizental
aerials or vertical aerials, are

A TH

better for . short-wave trans-.

@
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missiori, A considerable amount
of ‘experimental evidence is
| available in relation to aerials
for fixed point-to-point services,
but there is much less evidence
a8 to which aerial is best

for a broadcast service which,
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This typical two-valve short-wave
receiver shows fthe various con-

v

ably with a small variation above and below
this capaeity. Condensers Cj;, C;, and Cs
are merely for high-frequency by-passing
purposes, and need not exceed a capacity
of about .0005 mfds. C; and Cs in par-
ticular help to stabilize the reeeiver and
should be regarded as necessities, although
they are, no doubt, often oniitted. The
detector grid condenser, €, in ‘this case,
may consist of the normal capacity of
.0003 mfds., although a lower capacity is
sometimes prescribed for short:wave work.
However, in actual practice, .0003- mfds.
is a good average size, and. will provide
really satisfactory operation of the detector
circuit. - High-frequency by-passing con-

densers of .0005 mfds. capacity camr very
well be placed at the position shown.in the
succceding stage or stages on the low-

frequency side in larger receivers,

densers and illustrates their importance. L

-

L

) L7H
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although it can be directed in the horizontal
plane, still has to be receivable over large
areas of country which lie at widely differ-
ent distances from the transmitter. As to
receiving - aerials, it is wel-known that
considerable advantage can be - ebtained
by the use of directional arrays, but these
are costly. Work has, however, been
undertaken oa the design of small aerials
which the ordinare listener could erect,
and preliminary cxpetiments suggest that
they could be used with advantage.

THE WIRELESS
CONSTRUCTOR’S ENCYCLOPADIA
By F. J. CAMM. .

5/- or 5/4 by post from Geo. Newnes, Litd.,
8-11, Southampton Street, Strand, W.C.2.
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Buy TIT-BITS

“HIDDEN
TREASURE”
JIG-SAW
PUZZLE o5

NOW ON SALE '
and Win a
~ Big Cash Prize

QGeo. Newnes, Ltd.

Killiammeters
a8 illustrated,
10 to 890

.Sma.ll Portable
Vol tmpters.
D.C. only, High
resistance for
voltages up to 120

Moulded case.

Double ‘and single

siIFA scale. 7/Band 6)-,
@ MAGNETIC CONTROLLED
METERS (as illushsted3

| MANY ADVANTAGES
@ If you want to treat yoursc]f
Because they are guararlxt?::i?
a Sifam Meter (or every
conceivable need! \
SIFAM ELECTRICAL INSTRUMENRT CoO., LTD.,

to a really useful gift, get a
accurate and reliable. Added
WRITE FOR COMPLETE
LISTS TO:
YORK WORKS, BROWNING ST., I.ONDON S.E A7

AN XMAS GIFT WITH
Sifam Meter. Why Sif
to which their smart moulded 3
lcases ‘loo%riﬁgs izg w:raer/,//\
u:::fs:l.ly low. . . There’s M METER
Telephone : RODney . d.u3

Semi-flush. Volt, Amp, an:
Milliammeters from 7/8.
Testing Prods, 8ins. long.
Most useful for all testing

purposes, 9d. each.

with  vol-

PRICE
unic eontroll
and connec|

22/6 ting Jeads.

It vour dealer does not stock
Universo 1934  Pick-ups,|
write ua for catalogue, etating
dealer’s pame and address:

UNIVER
1934 PICK-

‘“SUPER " MODEL. Output nearly 4 volts, average

2 volts, Base used in any position. Plck-up reed

capnot go out of adjustment (pati. applied for).

Ball-catch swivel head for easy needle changing.

Weight on record adjustable. Moulded in smart »
brown bakelite case. Fully guaranteed.

S
L

Ao~

O OCORD L' DEP' §4 R OR » DD

@ Hoving Coil Moters from27/8 |

Wide range—high quality—long life
—low prices. These four essential
features are combined to an out-

standing degree in Dario Valves.

2-VOLT BATTERY

Screened Grid and Variable Mu S.G. ~ - - 10/6
HF. and Detector - 5/- Class “B” Output - 10/6
Super Power- = - 6/6 Pentode- - - - 10/6
DIRECTLY HEATED A.C. MAINS
)
~ Output Pentode - - - - 12/6
INDIRECTLY HEATED A.C. MAINS
Screened Grid and Variable Mu S.G. - - - 12/6

Screened H.F.Pentode 12/6 General Purpose 8/6
Diode Tetrode - - 13/6 Output Pentode 12/6

DARIO

VALVES

EVERY NEW TYPE AND IMPROVEMENT

PR.W.3
POST THIS COUPON TO US. We will be pleased to send
you our. catalogue of the latest DARIO Valves. You will be astonished
both by the completeness of the range and the very low prices.

To IMPEX ELECTRICAL LTD 47, Victoria St., Westminster,
London, S.W.1. 'Phone: VIC. 3914. 'Grams: Dariolect, Sowest, London
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. By
PERCY RAY

7

’ A Practical - Article Dealing With Essential
=" Points, with Special Reference to the Pentode

Amplification have been fully dealt

with by Pracricar. WIrRELESS, but

there are a number of points that arise

. when the fitting of Class B to a  Det.

and 2L.F. set is contemplated, and before

going .into the guestion farther s proper.
understanding of the driver is essential.

The. function of the driver valve is to

supply the mnecessary voltage input

ALL the general aspects of Class™ B

required by the Class B valve, and in-

to the fact that any resistance connected
across one side of a transformer will be
virtually across the other winding in
proportion to the ratio. To take a concrete
example : suppose that the grid-filament
impedance of the Class B valve at working
peak is 5,000 ohms, this 5,000 ohms will
be in parallel with-the secondary, and if
the ratio of the transformer is 1:1, the anode
load will be practically the same as the
impedance of the secondary.

Transformer Ratios
When a valve such as the 210 L.F. is

‘used an anode load of 5,000 ohms would.
be inadequate, although the output from
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O
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addition, it must be .ca.pable of delivering
up a certain amount of A.C. current
without distress. When the Class B

- valve is required to deliver-2 watts the-

driver valve will be called upon to deliver
65 to 75 milliwatts, and when the Class B
valve is only required to deliver 1 watt
the driver valve will only require to give an
output of about 35 to 40 milliwatts.
therefore evident that any valve capable
of delivering these small outputs may be
used as a driver valve provided that a

suitable ratio of output transformer is

available.
The reason for this will readily be under-

stood- when it is realized that a certain.

voltage must..be developed  across the
‘secondary to drive the Class B wvalve,
and with an unsuitable transformer the
voltage available might be too small even
though the output in milliwatts is adequate.
The grid-filament path of the output
valve  is in shunt with the -secondary,
therefore the total impedance of the
secondary circuit must always be less than
- the grid-filament impedance, and this figure
is often too low to act as the load for the
driver valve. : -
It will be necessary to diverge from the
subject slightly in order to draw attention

It is-

— O~

Fig. 1.—A typical straight three circuit. ’ GB+

this valve would be ample to act as a driver
for a Class B output valve adjusted for a
maximum of 1 watt. This valve has an
impedance of 10,000 ohms, and an anode
load of about 20,000 ohms would be
suitable ; thus it will be necessary to use a
transformer having a step-down ratio of

2:1, or of 4:1 overall. This should not
be confused with an ordinary 2:1° trans-
former, which has a step-up ratio, 1.e.,
voltage across the secondary is greater
than the voltage across the primary.

The above remarks show that any valve
capable of an output of 70 milliwatts (it .
two watts are required) or 35 milliwatts
(if one watt is required), could be used,
providing that a switable transformer is
available. . This raises the possibility
of using a pentode valve as a driver, which,
in turn, makes possible the use of a Class B
output of a receiver of the popular detector
and 2L.F. type.

Fig. 1 shows a circuit diagram of a
‘typical detector and 2L.F., which, like
all other receivers of its class, will have a
very small output, and for this reason will
not lend itself for use as a radiogram.
Conversion of this receivér to Class B
would raise the output available 10 to
15 times, providing that the Class B
output valve could be given sufficient signal
voltage to drive it.

The apparent method of converting this
receiver would be to keep the detector
as it is, use the middle valve as the driver,
and replace the output valve by a 240 B.
This is one of the. biggest pitfalls into
which the constructor can fall, as the result
would be most disappointing unless used
as a local receiver only relatively near to
a station.

Driver and Class B Valve as a Single Stage
The driver valve and the Class B valve
must be considered as- one stage, because
the driver valve will give little or no gain
as the grid current drawn by the Class B
valve is wasted energy, with the result
that the stage gain of the driver and
Class B valve will only exceed that of an
ordinary output valve by sufficient ampli-
fication to provide the increase in volume
that the output valve is capable of.
Referring again to Fig. 1, it will be seen
that if we make the L.F. valve do the duty
(Continued on page 709)

-04Mfd -oongd 27
= g HTAEE
= T P
LS.
2.5, 7rans
‘bos
T T X111 Mfd
¢ S uniam
%
! T
.‘ ¥ J —O0+
! " fo 4
: .
Dec Valve 220HPT: 2208 L o
Fig, 2—The entire ‘detector stage shown in Fig. 1 is unaliered and a G&+

pentode driver and Class B stage have been added.
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OTENTIAL” is a word which
crops up very frequently in con-
nection with radio. We talk of

“ potential difference,” high potential,

low potential, ete.

©  Although we use these terms quite

POTENTIAL ENERCY

e ——

Fig. 1.—Difference
of potential illus-
trated by the height
of a tank of water.

freely there is no doubt that in the minds
of many readers their meaning is not at all
clear. . This is probably due in a large
measure to the somewhat abstract nature
of the word potential itself.  The dic-
tionary tells us it means “ Existing in
possibility, not in act, latent. Express-
ing power, possibility or obligation ; any-
thing that may be possible,” ete. Inciden-

as a noun.

Perhaps an example of the use of the
word outside the realm of radio will help
to make its meaning clear. Suppose, for
instance, there is a tank of water sus-
pended at a height above the ground as
m Fig. 1. The water is not moving and
does no work. However, owing to the
force of gravity it only needs a pipe from
the tank down to the ground level to
enable it to perform useful work, such as
driving a pump or water wheel. ~ The
energy is there, although it is not actually
being used. It is called latent or potential
cnergy. Of course, a8 soon as the water is
allowed to flow down a pipe, as in Fig. 2,
the stored-up energy is released—it does
work—it is no longer potential but
kinetic. :

This is an example of the use of the
word in its adjectival sense. Using it as
a noun we say that the water in the tank
is at a certain potential above that of the

XINETIC

Fig. 2—How work may
be done by virtue of the
differencé of potential.

tally, it is ‘used hoth as an adjective and’

Explanation of the Word “Potential” as Applied to Radio, and also Demon-

strates the Use of Potentiometers and Potential Dividers in Wireless Circuits

ground. The potential at the ground level
is zero, but the potential of the water is
high ; the actual value being represented
by the number of feet it is above ground
level. If the height be increased the
potential will become still higher, for,
naturally, the farther the water has to fall
the greater will be the pressure at the
lower end of the pipe, and, therefore, the
greater will be the amount of work it
can do.

| Potential Difference

Here we see potential is represented by
height or level. Of course, potential is

_,/////////////

™
N\

Fig. 3.—A voltmeter is a true polentiometer.
The volume control on the right is, strictly
speaking, a *‘ potential divider.”

signify a large amount of ‘- available
energy. If everything is at the same
temperature, whether it be high or low,
no energy will be available. Ior example,
a hot-atr balloon will not rise if the outside
air is equally as hot as'that within it.
It is when there is o difference in tempera-
ture betwecen the air inside and that out-
side that it rises. Similarly with elec-
tricity. Electrical potential is measured
in volts, but it is the difference of potential
or voltage between two points in a con-
ductor which causes a current to flow and
cnergy to be expended. For instance, a

r—

L=,

<l

Fig. 4—A variable potentiometer of the
slider type.

battery or dynamo produces a current
when its two terminals are joined with a
wire, becausc these two terminals are at
a different electrical potential. The
current flows from one to the other like
water flowing down a hill. On the other
hand, without a difference of potential no
current can flow. Potcntial alone is not
sufficient, for two bodies may each be
heavily charged with electricity to a very
high potential, but if the potential is the
same in cach case then no current will
flow between them on joining them with
a wire. Just in the same way that no
water would flow between two lakes high
in the mountains and connected by a pipe,
if each lake were the same height above
sea level.

Eleetricity is only useful when it moves.
When it is static, as in a charged con-
denser, no work is done. The potential
difference existing between the plates
may be very high, yet until they are
joined by a wire or other conductor no
current can flow. Of course, if the P.D.
i3 excessive then the insulation between
the plates will break down and a spark
will jump between them. The energy
stored in the plates will be then mani-
fested by the heat, noise, and light of the
spark.

Potentiometers and Potential

purely relative. For instance,
there may be a tank or reservoir
of water situated, say, 100 ft.
above ground level, which
empties into another tank 40ft.
above the ground. The energy
being expended here is not
proportional to the height the [
first tank is above the ground

but to the height of the first
tank above the second tank,
that is, by the difference be-

..I

CRID
LEAK

Dividers

Difference of potential is
measured by means of a
voltmmeter or potentiometer.

LT+ ml_lm\_ I‘ -\\.\"ﬁ \
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........ — lt‘

tween the heights of the two
tanks.

Tt is the difference of height or potential
which is the important thing.

The same thing applies to other forms
of potential, such as heat potential and
electrical potential. Heat potential is
represented by femperature. A high
temperature in itself does not necessarily

- | -
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Fig. 5—How a polentiomeler may be
connected to the detector valve to over-

come ““ ploppy '’ reaction.
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potentionfeter‘

Every radio fan knows what a voltmeter
is, but the.term * potentiometer ». has
been so abused that its real meaning has
been lost sight of. - A potentiometer is
obviously . & measurer of. potential,

controls, etc., are not potentiometers but
potential dividers. They are not instru-
ments for measuring, but simply devices
for' providing intermediate " potentials
between two points. a B

A true potentiometer may take the
form of ‘a Yvoltmeter, ér a Wheatstone
bridge, or-similar apparatus. Only the
voltmeter “will concern the average con-
structor, However, the so-called poten-
tiometers, that is, the potential dividers
just mientioned, figure largely in the
make-up of modern receivers. Let us
hate ‘@ look at a few. Tig. 4 shows a
simple form .of variable potentiometer.
It consists of & tube of some insulating
material wound with bare resistance wire
spaced between each turn, to each end
of the resistance wire is connected a ter-
minal, while & third terminal makes
contact with a slider which moves up and

SWASH PLATE

RES/STANCE

Fig. 7.—The ingenious swash plate device
of the Lewcos potentiometer provides a
rolling instead of a sliding contact.

down the whole length of the coil. The
instrument is used by connecting the two
end terminals. to the two points in the
cirenit between which it is- desired to
obtain an intermediate potential. The
part of the circuit or the component
Wwhich is to be connected to-this inter-
mediate point is then joined to' “the
slider terminal.. .By. moving the slider
from end to end of the resistance element
any voltage between that of ‘the two

stich a potentiometer.

o : e E B
Adjustment of Grid Bias with a Poten-
. tiometer : )
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. ~ . INSULATED TERMINALS & 2 4 ol »
« CONNECTED ONE 7O EAcH - - VO -glve lierce or -ploppy
. © END OF RESISTANCE ELEMENT

6.—Details of the consiruction of a ‘simiple ~
of“ the circular iype. =

.The.
ordinary tapped resistances and volume .

L.T.—.

" Thus from this data it is possible to calculate

extreme ends can be obtained. Let. us-|
take an elementary.example of the use of |.

In a battery set with leaky-grid detec- -

. tion the .“ lower ” end. of the
grid leak is usually connected
toL.T.+. that-igto say, itis

s~connected to a-point-which -is

2 volts "positive in respect to

. " earth” (assurhing the nega-

- tiveside of the usnal 2-volt L.T.
“battéry is - earthed).” ‘Now, it
isoften found that this con-
. Dection, although it gives the
* miost sensitive working-of the
-detector valve, yet is inclined
reaction. On the other hand,
connectirig -the grid leak to
L.F.—, that is to say, to Zero
o - potential, will. give smooth
reaction, but at the same time will reduce
the Sensitivity ‘of “the valve considerably.
Clearly the ideal potential for the-grid is
some: point between zero and 2 volts posi-
tive (usually at gbout 1 volt positive). To
obtain this intermediate position a poten-
tiometer is connected across the low-
teénsion leads to the valves, and the grid
leak is connected to the slider of the
potentiometer, as in Fig. 5.

By connecting the potentiometer across
the T.T. leads in’ this way there is a
difference "of potential of 2 volts between
the two end terminals, in other words,

‘one end of the potentiometer must be at

the same pofential as L.T.4 while the
other end is-at the same potential as
The potential of the resistance
wire must therefore drop from 2 volts
positive to zero throughout its length.
The slider traversing this wire is able to
select any intermediate potential between
these two points so that by- connecting
the grid leak return to the slider we can
give the grid any bias between 0 and 2
volts positive by adjusting the position
of the slider. .

Incidentally, a potentiometer connected |

in this wayy must be of fairly highresistance,
since it 4s connected directly across the
L.T. terminals and therefore takes current
from the accumulator. The higher its
resistance the less will be the current
constimed, -

Different Types of Potentiometers
A more familiar form for the variable
potentiometer is the circular type. Details
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TOPICAL TECHNICALITIES .

Time and Frequency.

Frequency may be defined as the ** regularity
' or rate of recurrence of phenomena which occur

() I () -

in cycles.” That is to say, any event which takes
i place over and over again at yegular intervals
3 may be said to have a frequency, and each occur- 3
‘ rence may be said to be w cycle. As with all'
3 measurements, a standard s used as a busis 3

upon which to caleulate the recurrence, or
i Jrequency, and this is based wpon the rotation 3

D} - } ) () -

of the earth, The earth takes one sidereal day
3 to make one complete revolution, and this is the 3
. Sundamental ‘*time interval.””  The rate of
3 rotation, namely one cycle per sidereal day, is
‘the standard’ fundamental frequency standurd.

() - ) (.

any other frequency, By means of recording time-

© < pleces (or astronomical clocks) the time period 3
. §-of one (solar) day may be accututely recorded ‘
v ut any given moment, and by compuring the 5

norement of any-other. cyclical phenomena with
-3 this:‘passage- of time; its frequency nay be 3
determined.. - Thus, .if we set « pendulum
‘5 oscillating, cand by vecording its movement 3
ascertain that during « period of one day it'
g gains (or 'shows- an ddvamcément of) *‘x’’ 3
times, we ean calculate its frequency by odding l
¥ this number to the nusber of seconds in a day 3

(86,400)" and dividing the sum by the latter
iﬁgm‘e, thus S%gi%‘g"”:y cycles  per secoml.i

Fig. 8.—~Examples of a fixed and a semi-
fixed potentiomeler.

of the construction of & simple instrument
of this form are given in Tig. 6. The
resistance wire in this case is wound
round a flat fibre strip. This strip is
bent into circular form and fitted with
terminals connected to each end of the
wire. It is held in position by a skeleton
metal framework on which is mounted
a revolving arw or spring contact. The
arm bears on the edge of the resistance
element and can be rotated by means of
a knob so as to make contact with the
wire the whole way round. Modern
circular potentiometers, however, are
usually of more sturdy construction than
that shown in Fig. 6, the body of these
instruments being of moulded bakelite.
Various devices are wused to ensure
smooth and cven contact. One par-

>T0 HItiso

20,000 OHMS

TO HT +150

i
Fig. 9.—Potentiometer method of obtaining
screening grid volts.

ticularly ingenious method consists of a
swash plate of thin springy steel which
rocks in a circular manner as the knob
is rotated, thus the ‘edge of the plate
makes a rolling contact with the edge of
the resistance element. There is no rubbing
as with the ordinary twpe of arm, and
therefore very little wear at, the point of
contact. This naturally makes for good
electrical contact throughout the whole
movement as there is no production of
metal dust due to any scraping action. A
potentiometer of the swash plate type is
illustrated in Fig. 7.

"Another type of potentiometer, this
time of the semi-variable kind, is shown
in Fig. 8. This particular model is

(Continued on facing page)
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(Continued from page 704)
designed for mains use, and is wound on a

porcelain former. ' As with other types, |

a terminal is fitted to each extremity of
the wire element. 5 :

Apart “from™ the variable and  semi-
variable types .of potentiometers there
are also one or two fixed types such as
that also shown in Fig. 8. This has a
composition resistance. element and _is
provided with two fixed tappings. TIts
use is for providing suitable grid bias
for the detector valve as already described.

Sereen-grid Volis by Potentiometer Method

Of course, the usnal way of providing
a fixed potentiometer is to use two or
more ordinary fixed resistances in series,

and to take the tapping or tappings from™

the connecting point. between the
resistances. This method is extensively
used for obtaining the necessary voltage
for the screen of a screen-grid valve.
Suppose, for instance, the maximum
H.T. voltage available in a receiver is
150 volts, and the screening grid of the
S.CG. valve requires only 70 volts. The
usual way to lower the voltage to this
figure is to use the potentiometer niethod
shown in Fig. 9. Two resistances, R.1
and R.2, are connected across the H.T.
supply as shown. Naturally, the potential
difference or voltage drop between the
two extreme ends is 150 volts, since the
“top” end A of R.l is at 150 volts
positive, and the  bottom end B of R.2
is at zero volts (earth potential). Now
if we take a tapping anywhere between A
and B, the potential or voltage available
will be something between O volts and
150 volts, therefore, by seeing to it that
the two resistances are of suitable values,
the connecting point C can be arranged
to be at the desired potential of 70 volts.
I will explain how the values of 20,000
ohms and 25,000 ohms for R.1 and R.2
respectively are arrived atin this particular
case. First of all, the current passing
through the potentiometer from A to B
must be large compared with that taken
by the screen of the valve. Thisisin order
that fluctuations in the screen current
shall not appreciably affect the voltage
on the screen. Assuming the screen
takes no muore.than 1 milliamp, then a
current of 8 milliamps through the
potentiometer would be suitable. Now
let us see what are the necessary individual
values for R.1 and R.2. First of all take
the case of R.2. The voltage drop across
this is the voltage required by the screen,
namely, 70 volts. To take 3 m.a. at
70 volts, it must have a resistance of
70 divided byl—%)= 93,333 ohms (by
b

Ohm’s law =R, where R is the required
resistance, E the E.M.F. or voltage, and
C the current in amperes). The nearest
standard value to 23,333 ohms is 25,000
ohms, so we must be content-with this
value.

Now consider the case of R.1. Firstly,
the current through R.2 will be 70 divided
by 25,000 =2.8 miliamps. Now, not only
will this current of 2.8 milliamps pass
through R.1, but the current taken by the
screen as well, namely 1 m.a., giving a
total of 3.8 m.a. Well, since R.1 has to
drop 80 volts (150—70=80), then its

resistance must be 80 divided by ——130'30

=21,053 (approx.). The nearest stan-
dard resistance, namely, - 20,000 ohms,
would be suitable.

DETAILS

When all is said, the condenser is’
the foundation of every decoupling
and smoothing system. laeificiency
would mean that every oiher refine-

ment of set construction is of no avail.

Ferranli (the lowest priced quslity cundensers
on the market) are made with care to do
their job efficlently and without possibility
of breakdown. They are easily capable of
withstanding all service conditions for a‘long
period, being designed and made by engineers
whos= experience includes the building of
condensers fcr working pressures of more
than 1,009,000 volts.

Three points worth noling in Ferranti
Condensers are :—

@ Their tect pressures are higher than those of many other
condensers of similar lype and price, yel the dielectric

meterial is not unduly stressed.

@ Their insulstion resistances are much higher per 2 Mid.
than can usually be claimed, and are maintained in

sarvice.

@ They are not of the "Mansbridge " pattern but a:e of the
rolled foll type giving exiremely low inlernal resistance.
This facilitates the smoothing action and reduces the

possibility of back coupling.

Write for List We 522/1

FERRANTI LTD, HOLLINWOOD, LANCS.
London: Bush House, Aldwvch, W.C.2

...BUT VITAL ONES,’ |
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NOW perhaps
youll get an

N )

> %

Discard that unsightly mast and wires and fit the.
AIRCLIPSE. .The selectivity of your set will be
amazingly improved—each . programme separately
sharp and’ clear,” The- AIRCLIPSE is an auto-
inductive aerial that filters incoming signals, It is not
just another gadgét—not a condenser. Fits inside or
outside the sef ‘in any convenient place, Non-
directional. Ma,kesxany set * portable.” -

‘A d6lightc /purohssér writes : 1 have taken down my outside -
serial gs the reception 1 get,v’vith the Airclipse is befter, infinitely
PROV PAT 9377/33
Of all radi6 dealers or direct from —
AIRCLIPSE LTD., 182, Vauxhall Bridge Road, Londen, 5.W.1

clearer and free from craekle.’
y’ |
- AUTO-INDUCTIVE AERIAL ;
Telephone : Victoria 5200.

#

I teH ydﬁ
EVERYTHING

and save you
money and trouble
I am the EMICOL
Universal Meter: At
a glance 1 tell you
i everything you ought
| to know about your set.
All voltages, all cur-
rents, all resistances.
I test every component
and detect faults and
distortion. No compli-
. cattons, no additional
parts, no calculations.

12/6

with full instructions

Direct readings of ;—
VOLTS O to 6
VOLTS O to 150
OHMS O to 2,000
MILLI-AMPS O to 30

POCKET METERS.

“EMICOL" “E.MI|COTL" ;E'MIIC'IQL"

= N - - t ~ - st

Double  reading M eltne r (Wafess M el:le r. (Weates

Voltmeter range gaéent), 6}]};61@ DPaﬁtent), 'OR]asnge

-bv.,  0-150v., | 0-bv., 15y,

0-6v., 0-150v. | | o735, 0-150., 0-30mA,
Price 6/- Price 8/6 Price 9/6

From all radio dealers, or, in case of difficulty,
- write direct for literature.

BRITISH. MADE

Masufactured - solely by :—

Electrical Measuring Instruments Co., Ltd,,
§5, Cardington Street, LONDON, N.1 %
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CHEAP battery receiver, housed
- in an attractive cabinet, and con-
taining a moving-coil loud-speaker.

1 These; in brief. are the salient points of

the new Peto-Scott Receiver. The cabinet
is well known, having been used in more
than one of our.  own receivers, and the
attractive lines and fret details of this
need no emphasising. The general appear-
ance of this receiver is enhanced by the
new straight-line full vision scale which is
fitted, and probably to many the fact that
there are only three knobs (in addition
‘to the wave-change switch) will also prove
a most valuable feature. When the back -

1 of the Teceiver is removed, all that can be |

seen of the actual.receiver is a neat all-
metal chassis- with a completely enclosed
ganged condenser, and three valves. By
the side of ‘this is the moving-coil speaker, '
and ample_room is left behind this for the
batteries. An interesting point when first
examining one of these receivers is the
manner in vwhich the -
battery leads are fixed
.to the bottom of the
cabinet and retained in
position by an instruc-
tion - sheet, so that the
receiver  cannot  be
placed into commission |
in an incorrect manner
owing to the user’s
attention being soclearly
drawn to the correct
manner of connecting
up. .

Specification
The receiver embodies
the well-tried arrange-

ment of sereen-grid H.F. 74, Peso.Scott Screen-Grid
valve Batlery Receiver.

stage, detector, and L.T. Three-
valve. As is already

proved, this arrangement, when properly
-designed, provides the best all-round
performance, delivering power with good
distance-getting  properties. In this
particular receiver the aerial coil and
the H.F. coupling cbil are of the totally
screened type, and are situated Deneath
the - chassis, thus ensuring short wiring
with a minimized risk of direct pick-up
on the wiring should the receiver be used
in a situation close to a .main or high-
powered station.  Transformer coupling
is provided between detector and output
valves, and the wiring and lavout of all
the components. has obviously been the
result of some thought with regard to
general efficiency and stability. In place
of ‘terminals, socket strips are provided
for aerial, earth, loud-speaker and pick-
up connections, and a neat self-contained
aerial device has been included. This
consists of & length of flex pinned to the
top of the cabinet and to one side of it
also, and is fitted with a plug which may
be inserted into the aerial ferminal. One
ether point is worth mentioning, as it is !

EIVERS

Peto-Scott Screen-Grid Battery Three

identification for each socket.

often overlooked by many manufacturers,
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and that is the fact that the chassis is
stamped, in large letters, with the valve
There iz
thus 20 likelihood of the wrong valves
being inserted.
Controls

The three control knobs are arranged
as follows: the centre knob controls the
gang condenser and tunes both aerial
and H.F. coupling coil. The right-hand
control operates a solid dielectric reaction

condenser, and the left-hand.knob con--

trols a combined on/off switch and volume
control. This operates on the H.T. valve,
which is, accordingly, of the variable-mu
type. A small central knob is fitted for
wave-change purposes,

Results

The receiver was connected exactly as
recommended, and was tested in a locality
which is known to be good for general

reception. The general first impression is
one of cxtreme liveliness, and a run round
the dial, with reaction. advanced "to a
position about one-third, produced a fair
number of stations. The receiver was then
handled with more care, and judicious use
was made of the reaction and volume con-
trols, with the result that the receiver
scemed to produce a station at every
degree on the dial. The outside aerial
was then removed and the small internal
aerial plugged in, with, of course, a sub-
stantial reduction in power.  Although
small, however, this aerial seemed to be
very effective, and enabled Hilversum on
the medium waves, and Radio-Paris on
the long waves to be received at quite
comfortable volume with only the slightest
trace of reaction. It was possible to increase
this strength and obtain sufficient volume
for normal listening purposes without any
difficulty, although under this condition
the general background noise was rather
too prominent for comfortable listening.
Tested in an area where results are usually
very bad, the receiver seemed to be above
(Continued on page 707)
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(Continued from page 706) !
the average in general performance. Stations
which, generally speaking, are difficult to
tune seemed to be obtained easily on this
receiver, and this is apparently due to the
method of coupling the aerial circuit to
the first valve. Quality on all stations
was of a high standard, due to the moving-
coil loud-speaker. The general brilliancy of
reproduction was one of.its most favourable
features, resulting in very distinctive
speech and fine brilliancy on music. Such
instruments as the violin, cymbals, piano,
and similar types, which rely for- the
characteristics on the higher notes in the
scale, were- splendidly reproduced, whilst
there was no absence of bass. In place of
the customary bass thump there Wwas a
clearly defined low-note response which,
whilst not so full as is obtainable with larger
output valves and adequate H.T., was
yet sufficiently powerful to enable a dance
band to be reproduced at full room strength
with-the drums and other bass instruments
well in evidence.

This is a splendid general purpose
receiver which may be relied upon to
provide good quality reception from a
number of stations under practically any
conditions, and which is also most econo-
mical in upkeep costs. 'The price of this
receiver is Eight Guineas.

MAKING YOUR OWN SCREENED
COILS j
(Continued from page 684)

to overcome it. It should be emphasized
that this break-through is not trouble-
some in all localities, but generally only
in those fairly near to a medium-waye
transmitter. Consequently,  if  break-
through is not experienced either of the
coils already described will prove perfectly
satisfactory. Where break-through is ex-
perienced, a coil giving the circuit arrange-
ment shown in Fig.-6 is very suitable. It

will be seen that a loose-coupled aerial |

winding is employed in addition to -the
two tuned windings and the reaction one.
The extra winding is so connected that it
is in series between the aerial lead-in and
the “centre-tapping ~on the long-wave
winding when the wave-change switch is
in the long-wave position. But when the
switch is changed over for medium-wave
reception the winding is connected between
the aerial and earth so that the-coupling
between it and the tuned winding is purely
an inductive one. To permit of the neces-
sary changes of circuit a two-pole double-
throw switch is required for wave-changing,
and this tends to complicate the arrange-
ment to a certain extent.  Nevertheless,
the arrangement is a good one and well |
worth trying. The object of the extra
winding 18 to act as a rejector wave-trap
on long waves and as an ordinary loose:
coupled aerial coil on medium waves, and
thus it serves, not only to prevent break-
through, but also to improve selectivity on
the lower waveband.

The method of construction in respect to
this coil 1s very similar to that employed
for previous ones, but it will be seen from
Fig. 7 that an extra winding section is

“needed on the former. This is provided by
‘arranging two of the paxolin spacers about
lin. apart at the top of the tube and }in,
away from the medium-wave windings.
The anti-break-through winding consists
of 100 turns of 34-gauge wire (again either
- d.c.c. or enamelled is suitable) wound in
the newly formed slot at the top of the
former. For this particular coil seven

terminals are required.

How's this for

CHRISTMAS ?

Double mpczcz'ty

accumulator

Besides huge amp. hour capacity, a plate-less |
accumulator (1) holds full charge when inactive "
(2) will not sulphate (3) is far more durable (4) ¢
is clean and good-looking. This new principle
in electrical storage entirely replaces the old type.
; Alongside is a half section of
, the new cell, in plan. Inthe
' old type, current largely con-
@8 % centrated round the good-

'I :@ well W conducting but inert grids,
[mm’iﬁi'llﬁm“?il‘s‘u&ﬂ;'.’.‘.?w causing uneven charging
cchmve ach Now plates are gone —and
circular formation forces the

current to pass through every particle of paste
in its passage from central positive to outer

BAKELITE  CASE

negative. Absence of grids also reduces waste
weight and space. What a sensible Christmas
present !

and bhand lamp too!

A further idea for Christmas is the beautiful
lamp attachment for the Block plate-less
L.T. cell. Fitted in a moment, it gives a
really powerful beam, and will serve you for
months on one charge. Made of coloured
bakelite to match the accumulator ; chromium
plated metal parts.

PRICES L.T. cell, 80 ah., 2 v. {1/6. Lamp
fitting with switch and bulb, 10/6 — or
complete with L.T. cell, /-

“Half the bulk” H.T. accumulafors

The double capacity of Block cells provides
B H. T. accumulators which, though of standard
capacity, are only half the bulk! This port-
ability disposes for ever of the only point in
favour of constantly expensive dry batteries
(the falling voltage of which, in any case,
ruins reception). Demand has swamped
supply for the moment, but we are catching
up! PRICES 6ov. unit in bakelite casket
with handle, 5,000 m.a.h. 37/6. 3o0v. 21/-

) I. m b K
L B 8§78 ACCUMULATORS
Limited, By-Pass Road,

P L A T-E =
Block

Bartreries

Barking, Essex
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Tlilb is ove of the most perplexing

guestions thai experimenters aud

amatenurs are confronted with, when
they find that they want to extend the
vange of their milhammeters and are at
a loss to koow what is the resistance of
their instrument.

Let us take a milllammeter reading from
O to 5 milliamps., and assume we are
desirous of finding its resistance so that
its range ¢an be extended.

Now coosider the asccompanying eireait |
diagram. In it we have a 2-volt accumun-
lator, & variable resistance of approximately
1,000 ghius, capable of earrying the current
of & milliamps.,, and a wiliammeter reading
from 0 to B, and, although not shown in
the diagramn, a 30-ohm variable resistance, |

Counect up the spparatus as in the
diagram, and we are then in the positipn
to start our calibration,

In the diagram there are two points
marked x and y, and these should be
connected together for the time being
with a pieee of thick copper wire, then
with the variable resistanee—marked Vr—
in the *all in® position, ewitch on the
accumulator.

We shall now get a reading on the milli-
ammeter, the valae of which will depend
on the voltage of the battery, and the
amount of resistance in circuit. Adjust
the variable resistance until the milli-
ammeter indicates that the maximum
current it will carry is flowing, namely,
5 milliamps. w

Our next step is to connect the 30-chm
variable resistance—leaving the arm in
the central position—across the terminals
of the milliammeter, keeping the conneeting
wires as short as possible, This will be
acroes the points marked a b.

PRACTICAL WIRELESS

R

WHAT IS ITS |
RESISTANCE? |

A Simple Method of Calculating the
Resistance of Milliammeters,

e o

3 v A s b it o g 58 N

You will now find that the milliammeter

will have a different reading, depending |

upon the value of this resistance, and the
greater the shmic value of this resistanes,
the nearer to 5 milllamps. widl the insteu-
ment read, and vice-versa.

Keeping the variable resistance Vr in
the same position—and de not alter it
during the remainder of the calibration—

Degamber 16th, 1933

millismmeter, and fhe interns! resistesss
of the accumulator. These imdividusi
valoes do pot matter to us, as we ouly
want to know the total sesistence of the

CAreia.

Keeping the varjable reslstamce Vr in
the same position, and breaking the cireuit
at x and y, we bsert the adjusted 30-ohan
variable resistance. Un completing the
gircuit by the switch we fnd that we shall
get & wew reading on the milllammeter,
%u the case under discussion this was 4.78
milliamaps. We now find that the total
resistance of the cireait is 2 .00478,
which gives a total resistance of 418 ohas,
and, as the total resistanoe has inereased
from 400 ochms to 418 ohms, it foliows that
the added resistance is 18 olums, and this
is also the resistance of our milhammeter.
This result was checked by

vary the 30-okw resistance

As we have now halved the |
current through the milli-

ammeter, it follows from
Ohw’s Law that the values of
both paths of this divided
circuit are equal, and that
therefore the resistance of the
milliammeter roust be equal to

o

the value of the resistance shunted across |
Our next step is to de- | |

I8 terminals,
termine the value of this resistance.

We know that the current flowing in

the eircuit was 005 amp.—5 willisops.— |

and that by Obhm’s Law the total resistance
of the cirenit will be given us by R =
E/C and that is 2/.005 = 400 ohms. This
400 ohms includes the wvalue of the vari-
able resistance, the resistance of the

o-5 {

 until we get the milliammeter i 000 ks B g pother method and the results
reading  half its maximum "m‘. o agreed very closely
value, namely, 2.5 milliamps. ey - o

Jinadch
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OUR INTERESTING
“CHRISTMAS-BOX”

R QThis valuable Cift-Catalogue will be sent free,
and Post
mentioning “Practical Wireless.”

.m 85 Wustrations, 65 Authoritative Circuits

Tables, Resistance Colour-Code, etc, will tell
s you all you should know about such items as Fixed
and Variable
Polentiometers ;
Controls ; “Q.MB." Swilches; Static thiminators ;
Microphones ;
Translormers amd Chokes; Pick-ups; H.T. Supply
Unit Circuits ; ete., ete,

Do not
rew one, until this invaluable, new Two-Colour
Art "V Catalogue-Cuide ™ §s in your hands.
Edition is strictly limited to 100,000 copies, so make
sure of your copy by dropping us a P.C. to-day.

A MERRY CHRISTMAS AND A HAPPY NEW
TO OUR THOUSANDS OF “ PRACTICAL WIRELESS ” CUSTOMERS !

CLAUDE LYONS, LIMITED

76, OLDHALL STREET, LIVERPOOL, 3 40, BUCKINCHAM GCATE, SW.1

free, on receipt of a posicard,

Fixed Condensers ;
Voltage and “Tone’,

Resistances ;
Yolume,

Suppressing  Mains  Hum; Mains

revamp” your old set, or build that

The
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Including
N response to many requests I propose
in this article to enlarge upon that
recently published in PRACTICAL WIRE-
Liss, and to add several new points and
hints,

In the previous article I dealt with the !

various types of motors, including the
synchronous type, which during the
description of this type, I stated to be
only suitable for use with A.C. -mains.
This, of course, was quite true, and still
remains so, but it should be added that
since the article was written at least one
of the manufacturers of this type of motor
has put a converter on the market to enable
these motors to work from D.C. mains.
This is, of course, carried out by con-
verting the D.C. to A.C. and working the
motor from the latter. Unlike most

converters sold for similar purposes, this

one is quite cheap, in fact, the motor and
converter can be purchased together and
yet still be cheaper than any of the universal
motors. In addition, one has the satisfac-
tion of knowing that even if the mains
should be changed from D.C. to A.C., the
motor is still perfectly satisfactory, all
that has to be done is to disconnect the
converter and carry on with the motor
in the ordinary way. Fuller details can
he obtained if required from the makers
of ““Simpsons ” Electric Turntable, which
is a very compact type of this motor.

Spring Motors

Dealing with spring motors, I mentioned
that spring “ barrels *’ should be kept filled
with a thick grease, and I have been asked
what grease should be wused for this:
There are many suitable greases available,
but probably the best for the purpose is
“ graphite grease.”” This consists of a
fairly thick grease in which zery fine
powdered graphite is mixed. This
graphite helps to reduce friction to the
very minimum, and helps to prevent the
grease from changes in consistency which
often takes place in the ordinary greases.
It should be added here that the mixing
of the graphite in with the grease is a very
difficult job, so do not attempt to do it
vourself. In any case, it is not expensive
to purchase, and a
can be re-greased for about a shilling,
whereas if you try mixing it yourself you
might soon be needing a new motor!
By the way, it is best to put the new grease
into the barrels after the old has been
cleaned right out; do not put in just
enough new grease with the old to make

¢ up the required amount.

As mentioned before, - particular carc
should be taken when removing the spring
from the case. I have known one to spring
out and inflict severe cuts on the-hands,
and the damage which might be done to
the face can easily be imagined. If you
must take the spring out, tie it before

: removal with strong wire twisted tightly
‘round it with pliers, before attempting

Some Practical Points About Needles.

at the outside edge.

double spring motor

By ALFRED J. POTTS

its removal, in a similar way to which
new springs are tied when purchased
separately.

Lubricating 0il

The motor must be kept well oiled, but
do not drown it as when working: all the
excess oil will be thrown about owing
to centrifugal force. For the same reason
the oil used, while it must be fairly thin,
should not be oo thin. Remember, it is
far better to oil a little at frequent intervals

rather- than: apply a lot of oil at long

periods. With regard to rattles and
humming sounds which are caused by bad
design of the' motor, most motors are
supplied with some form of anti-vibration
washers, very often of fairly soft rubber.
These are put one each side of the motor
board and the fixing screws passed through
them to the motor. If these washers
are to act satisfactorily they must not be
screwed up so hard that they are squashed
flat. They should only be screwed up
sufficiently hard to firmly fix the motor
so that when fhe turntable is placed on its
spindle it does not < wobble.” If the edge
of the turntable is pressed down hard
with the hand a slight give should be felt.
This will indicate about the best adjustment
for use.

Correct Mounting

Another point often overlooked when a
gramophone motor is being mounted is
the necessity of having it mounted per-
fectly level.
from the point of view of wear and quality
of reproduction, that this chould be done.
If it is not level, the needle will press
far more on one side of the groove than
the other, thus causing very uneven wear,
and consequent ruinatien of both record
and quality. A good test as to whether
the turntable really is level is to place a
record on it and start the motor; then
bring the pickup over the edge and care-
fully lay it on the blank part of the record
This is usually about
lin. to %in. wide, and if the needle is
placed in the centre of this it should stay
there all the time when it is released.
If it tends to slide towards the centre,
or into the grooves, it is not level, while if it
slides off the edge of the record, the same
remarks apply. i

Of course, the record used must be a
fairly new one and must not be buckled.
In any case, it will not damage the record,
as the proper way to place the needle on
the record is' to place it on the edge and
to slide it gently into the grooves. Most
of the scratches and damage that takes
place in the first few grooves of records

are caused through carelessly placing the |

needle on the record.

About Needles =
While on the subject of needles, it will
not be out of place to mention that most

-reasons for using the softer needles.

It is very important, both |

people choose a “loud ” or “ extra loud
needle and let it; go at that. Others
choose the semi-permanent type of needle,
while others choose the so-called  perma-
nent ” type, which are claimed to play
150 times. I will deal briefly with each
type in-turn.

First, then, the ordinary steel needle.
In almost every case where a pick-up 1s
used with “extra loud” and “loud ”
needles a volume control has to be used
rather drastically. There are many good
They
bed down deeper in the grooves and do not
cause so much wear on the sides of the
grooves.

Next there is the semi-permanent type
of needle. The makers of these state each
can be used ten times, which means ten
sides, or five records. They are usually
of medium tone, and with- most pick-ups
give very good quality.

Then there are the so-called * permanent”
type, some of which are claimed to give 150
playings. These needles are made of fairly
soft metal, with a very fine, short wire of
an extremely hard material inserted for
the point. This gives a much longer
playing time to the needle, but cnce
inserted they must not be taken out until
worn out, as they cannot be replaced
without causing damage to the records.

There is one other type of needle and that
is the fibre kind. These needles certainly
do minimize wear, -bui they have to be -
often resharpened for good results.

CLASS “B” AND THE STRAIGHT

THREE
(Continued from page 702)

of driving, we shall have turned our 3-valve
set into a 2-valve set from the point of
view of sensitivity, which would seriously
diminish volume on the local stations unless
they are close, and remove altogether the
foreigners.

To preserve the necessary three' stages
it will be necessary to add the 240 B as an
extra valve, which would make stability
difficult to obtain when decoupling is so
limited by the high-tension battery voltage.

The solution for those who wish to use a
straight three is to use the first L.F.
valve as a driver, but to employ a suitable
pentode which will more than make up
for the loss of one stage.

Using a Pentode as Driver

Fig. 2 shows the diagram of a three-
valve -set with a pentode as: driver. The
pentode valve used should be one of the
economy type, and will therefore require a
very bigh anode load. This load is not
critical, but an ordinary 1:1 transformer
would be useless, and recourse must be
made to a Class B