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Something for Everybody
S I refresh my mind by glancing through the
A page proofs, I cannot help thinking that there
1s something for everybody in this issue—for
the constructor, for the gramo-radio enthusiast, for
the reader who wishes to increase his understanding
of wireless phenomena and technicalities, and for those
who enjoy general informative articles.

I find it difficult to put any one feature in the first
-place, but there is a very practical interest to be found
tn Captain Round’s article, “A Trick with Your
Portable.”

¢ Those Talkies!”” by Baynham Honri, is an
excellent account of the production of talking films,
the newest scientific amusement made possible by the
use of the thermionic valve.

GRAMO- Gramo-radio people will carefully
RADIO consider . H. Reyner's answer to
HINTS the question “Are Scratch Filters

Worth While ?”’ He shows that the reduction of
scratch when using the pick-up is not so much due to
any merit of the system of electrical reproduction as
to the fact that both amplifier and loud-speaker
cannot operate at the scratch frequencies.

Another gramo-radio article in this issue—that by
Captain H. T. Barnett—is a guide to those who want the
very best reproduction.

“ Professor Megohm > this month is imparting
much sound information to owr Young Amp on the
subject of the grid leak, which everybody knows all
about until they are asked a few pointed questions.

LODESTONE On the constructional side, first
LOUD- mention must be given to the Lode-
SPEAKER stone Loud-speaker, the operation and

response of which are dealt with by the designer,
W. fames. I am particularly pleased with the
results given by this loud-speaker, and there can be
no question that the design marks a definite advance.

It is not the only Lodestone in this issue—there is.

the Lodestone Three, which uses the same coils as
this designer’s Touchstone Four, and either of these
sets will be found to give very fine quality, especially
if used in can]unctmn with the new loud-speaker.

There is a good ** five > —rthe Fidelity Five—in this
issue. I have had 1t in use myself for two or three
months, and can answer for its purity of tone. It is
a real music-lover’s set. §. H. Reyner is responsible
for the Simple Screen Three, a neat Ilittle set- which
achieves the fashzongble note.

ur cover is devoted to a most
go%lg'pl?l% useful little addition which can be
placed in front of any set. We call
it the Signal Booster, and if any reader offers the
criticism that we could have found a more Enghsh
name we would like to reply that the word * boost
is believed to be an old English word borrowed by
our American cousins.

This screened-grid H.F. device does exactly what
its title suggests—it boosts the incoming signal, and
with dts help many an otherwise feeble set will be
found of ample range and volume, while the selectivity
will also be improved.

Do Not Overlook

‘the Half-price Blue- M
print  Coupon on
Page iii of the Cover /_‘

The Best Shillingsworth in Radio
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here’s no need to worry about

high-note loss if you use Ohmite

Anode Resistances—they’re non-in-

ductive, and as the self-capacity is

absolutely negligible the high-note

loss usually attributable to Anode
Resistances is mnil.  1heyil carry .he
current too! Ohmites are built and
gusranteed to carry 10 milliamps within
their rated voltage and their values are
accurate and constant. Megites also con-
tribute to the efficiency of your set. Use
them in place of your ordinary grid leaks
and, in addition to preserving the top
stuff, you’ll get that much coveted silent
background.

Megites
1 to 5 megohms.
Chmites

All  values, 5,000
to 500,000 Ohms. 2/3

Audion R.C. Unit

Incorporates Ohmite and
Megite Resistances together
with a coupling condenser
which is sealed into a
})akelite ‘:noixlding. Type 1
or Hig mpedance

Valves. 5/ T

Type 2 for Medium Im-
pedance Valves - - 5/6

3-Valve R.C.

Coupler
The R C. Coupler is, in
eflect, a 3-valve resist-
ance coupled amplifier
and is designed to use
Ohmites and Megites
Simple and remarkabl,
efficient. The ideal unit for

gramophone repto

duction. 12/ 6
Ohmites and Megites to
suit your valves extra.

§ GRAHAM e
I FARISA *©

Adut. of Graham Farish Ltd., Bromley, Kent

2/-

ZZa

Rz 727
s,
/

44

'/////////M///
wmmns
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KNOW your
VALVE VALUES

With the Ferranti Valve Tester you can test valves
under actual working conditions-whilst the Set is in
operation. Valve characteristics change with age, and
you can keep in touch with these variations and trace
the slightest distortion. The need for replacement
may be ascertained beyortd doubt, and the actual
working voltages checked and adjusted.

Fitted in a neat Bakelite case, this handy Instrument
gives the following readings at the mere turn of a
switch: Plate volts, Plate current, L,T. volts, Grid-bias
volts, and contmuxty of Grid circuits.

Price £5 : 15 :

FERRNTH

FERRANTI LTD. HOLLINWOOD LANCASHIRE

NORDMA
H.F. CHOKE

Especially wound to suit alf

B.B.C. stations. High-class

job. The choke is protected

from dust as the windings
are glass enclosed.

GUARANTEED
PRICE 3/6

NORMAN HUNTLY
35, CLERKEéNévl[-ILL GREEN,

Now on Sale.

Charles Letts’s 1929

“AMATEUR WIRELESS”™
NOTEBOOK DIARY

88-page Reference Section. Full of Useful Information.

Prices: 1/6 and 2/6

Order from :
«“ AMATEUR WIRELESS* OFFICE
58 Fetter Lane, London, E.C.
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A wonderful new
Transformer with
amarvellous perfor-
mance on the lower
tones . . . .

The Cossor L.F.Transformer gives
new realism to the reproduction of
any Receiver. Itgiveseven ampli-
fication of all tones_—from the roll
of the drums to the piping of the
piccolo. The wonderful reproduc-
tion of the famous Cossor Melody
Maker is largely due to its Cossor
L.F. Transformer. The Cossor
L.F. Transformer will give better
results in your Receiver—see it
at your Dealer’s.

R /5 RA e e kot ol

The wonderful
NEW

Made and guaranteed & B
by the makers of the a4 ]

famous Cossor Valves l.-l:‘ TDANS I:ODMER

4. C. Cosenr Ltd., Highbury Grove, London, N.5. @ 6985
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Val t U . Y (
TWO-VOLT VALVES: Three-electrode Types FOUR-VOLT VALVES—Continued
i % Amp. | Fil. Fil.
Make. Type. | Impedance. ﬁrgt%r_ \}:olllt (I;lﬁ. Make. Type. |Impedance. Fact};r Volt. | Cur.
Ediswan RC2 150,000 30 2 1 Mullard...| PM4DX 7,500 15 4 B
Mazda ...] RCz210 86,000 40 L B 5 Mazda ...| LF407 5,700 8 4 .075
Cosmos ...| SP16B 70,000 35 1.8 .09 Ediswan PVa10 5,500 5.5 4 T
Six-Sixty | 210RC 68,000 35 2 I Marconi...| DEP410 } 5,000 { 75 | 4 1
Ediswan RCz10 67,000 40 2 3 Osram ...| DEP410 d 7.5 4 .1
Cossor ...| 210RC 60,000 40 2 80 Ediswan LF410a 4,500 9 4 1
Mullard...| PM1A 51,000 36 2 I Mullard...| PM4 4,450 8 4 T
Marconi...| DEHz210 |, 35 2 1 Cossor ...| 410P 4,000 8 4 a1
Osram ...| DEHzio0 {5 39090 { 35 2. I Six-Sixty | 4255P 3,600 3:2 4 .25
Mazda ...| HFz21o0 28,000 20 2 I -Mullard ...| PMz254 3,500 3.15 4 .25
Six-Sixty | 210HF 27,000 13 2 .1 Mazda ...I' P413 2,900 5.5 4 .I5
Ediswan | HFz10 25,000 20 2 .1 Marconi...| P425 } 2,250 4.5 4 .25
Marconi...| HLz210 (| 20 2 1 Osram ...| P425 ! ! 4.5 4 .25
Osram ...| HLz10 } 23.900 1 20 2 .1 Cossor ...| 415XP } o [ 4 4 1.5
Mullard...| PM1HF 22,500 18 2 1 Ediswan PVy2; ’ 3 4 .25
Cossor ... 210HF 20,000 xg 2 B =
Six-Sixty | 210LF 18,000 .5 2 .1 1 A e
Cosmos ...| SP16G 171600 16 200 I8 SIX-VOLT VALVES: Threé-electrode Types
Mazda ...{ GP21o | 14,000 13 2 51 2 - = =
iswan LFz210 * 13,000 1 2 I . mp. il. gill
ggsl:ora .i| 210LF |} ¥ 12 2 L Make. Type. | Impedance. | gactor | Volt. | Cur.
Marconi...| DEL21o 11 2 b1l _
Mullard...{ PMi1LF 1123000 II 2 197 M_azd:_:t ...| RCe6o07 90,000 40 6 .075
Osram ...} DELz210 L 2 1 Six-Sixty | 6075RC 74,000 37 6 075
Mullard...{ PM2DX 10,700 13.5 2 25 Cossor ...| 610RC 50 6 B
Cosmos .. | SP16R 10,000 9 1.8 .09 Marconi...| DEH610 |} 60,000 40 6 A
Six-Sixty 215P 7,300 6.4 2 .15 Osram ...| DEH610 40 6 .1
Mazda ...| LFz215 | 7,000 7 2 .15 Mu_llard.‘. PM;sB 53,000 40 6 075
Ediswan PVzaijs 6,600 8 2 .T5 |y Ediswan RC610 50,000 40 6 .1
Cossor ...| 220P 5 2 2 Marconi...| HL61o ]_ 30,000 { 30 6 1
Marconi...| DEP215 5,000 ‘ 7 2 15 Osram ...\ HL610 ! 30 i 6 \1
Osram ,..{ DEP215 7 2 .15 Marconi...| LS5B } 25,000 { 20 5.25| .8
Cosmos ...{ SP18RR 4,500 6.5 2 2 Osram .. LS5B 20 5.251 .8
Mullard ...| PMz2 4,400 7.5 2 2 Ediswan HF610 21,000 25 | 6 1
Cossor ...| =220P } o { 8 2 3 Cosmos ...| DEso 9 | 6 .09
Six-Sixty | 230SP + 3.9 2 .3 Cossor ...| 610HF 1 20,000 20 ‘ 6 1
Mazda ...| P227 2,900 4 2 77 Mazda ...| HF6o07 j 20 6 .075
Ediswan PVa2zj 2,700 3 2 .25 Six-Sixty | 6075HF 20 6 075
Mullard ...{ PMzs2 2,600 5.4 2. .3 Mullard .. | PM5X 14700 |17.5 | 6 .075
‘Marconi...| DEP240 } 2,500 { 4 2 .4 Mazda ...; GP6oy 12,500 14 g .075
Osram ... DEP240 ! 4 2 .4 }L{:/Idllslwagl 11;}\:166113 i lg,ogg ig ¢ ;
2,000 2 . ullard... ,0 .
)t go=w ! 2 Cossor ...| 61oLlI’ % : 15 g b
: e ~ ni...| DEL610 ,500 1 .1
FOUR-VOLT VALVES: Three-electrode Types | ooiam | DELo10 || 2 g 1=
- Marconi... LSs ! oreao 5 5.25 .8
& ! . Amp. Fil. Fil. Osram ... LS5 f ! { 5 5.25| .8
Make. Type. | Impedance. | Factor.| Volt. | Cur. || Six-Sixty | 610P 7.2 6 .1
i Mazda ...| LF607 5,300 9 -6 075
Mullard PM6 5,200 7.1 6 N
Mazda ... RC407 100,000 40 4 .075 || Ediswan PVoio 4,200 5 | 6 I
Six-Sixty | 4075RC 64,000 34 4 075 || Six-Sixty | 625SP 3,600 3.2 6 .25
Ediswan RC410 61,000 40 4 a1 Cossor ...} ©610P 8 6 .1
Cossor ...| 410RRC 40 4 ,1 Marconi...| DEP610 e 8 6 I
Marconi...| DEH410 } 60,000 { 40 4 1 Mullard ...| PMz56 3 3.15 | 6 25
Osram ...| DEli410 40 4 .1 Osram ...| DEP610o 8 6 I
Mullard ... PM3A 55,000 38 4 .075 || Ediswan PVo62;s 3,000 3 6 .25
Ediswan HF410 22,000 25 4 I Marconi...| LS5A 11 B { 2.5 5.25| .8
Mazda ... HF407 21,000 18 4 075 || Osram ...| LS35A Ok 2.5 | 525 .8
Cossor ... 410HF 20,000 20 4 I Mazda ...| Po61s 2,600 6 6 .15
‘Six-Sixty | 4075HF 16,500 I3 4 .075 || Marconi...| P625 } 2,400 { 6 6 .25
Mazda ...| GP4o07 14,000 14 4 .075 || Osram ... -P62j3 = 6 6 .25
Mullard ... PM3 13,000 14 4 .075 || Cossor ...| 610XP } P { 5 6 .1
Ediswan LF410 10,500 13 4 .1 Mullard...[ DFAg 2 5 6 .6
Cossor ...| 410LI' ( 15 4 all Mazda ...| PX6s50 1,750 3.5 6 5
Marconi...| DELg10 } 8,500 - | 15 4 1 Ediswan | PV625A 4 6 .25
Osram ...| DEL410 'l 15 4 .1 Marconi...| P625A 1,600 3.7 6 25
~ Six-Sixty 410P 8,000 75 4 B Osram ...| P6z25A 3.7 6 .25
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FOUR-ELECTRODE VALVES: Screened-grid | maINs VALVES : Three- and Four-elecirode
Amp. Fil. Fil. ; ¥ Amp. Fil., Fil.

Make. Type. | Impedance. | pactor. | Volt. | Cur. Make. Type. Impedance. Fac&r. Volt. | Cur.

Mullard...| PMi2 230,000 200 2 .15 | Marconi...| SPoint8| 160 8 .8

Six-Sixty | - 2155G 220,000 190 2 .15 || Osram ...| S Point 8 ' 160 8 .8

Cossor ...| 2205G 200 2 2 Marconi...|H Point & o 8 8

) ) 511 55,000 4 .
ggg&m'“ gzig } 200,000 | ;;g z i;g | Osram ...|H Point 8|1 ~° 40 8 8
Ediswan | SGazrs 140,000 140 2 .15 || Marconi...|HLPoint8 } 17,000 { 7] 8 8

- Osram ...|HLPoint8 17 8 .8

Multard ...| PMigq 230,000 200 4 .075 M . P Poi

Six-Sixty | 40755G 220,000 190 4 .075 ALCONI: oint 8 } 6,000 { 6 8 8

Cossor ...| 410SG 200,000 200 4 I Osram ...| PPoint8 6 8 8

Ediswan SG4r10 115,000 140 4 3 4 % - Rn

¥ 3 > arconi... KH1 N 40 3.5 | 2.0

Hercon | S5 |} wrsooo {110 | 3 | a3 fowem o mm [P Al |50

Ediswan SGé610 100,000 140 6 1 Marconi...| KL1 7-5 3.5 | 2.0

5 Osram ...[ KL1 1 3750 7.5 3.5 | 20
i FIVE-ELECTRODE VALVES: Pentodes Cossor ..| MRC 80,000 50 4 o
y Amp Fil | Fu. | Ediswan | MI41RC 50,000 45 4 1.0
Make. Type. | Impedance. | Factor,| Volt. | Cur. || Cossor .| MHF 20,000 20 4 1.0
Cosmos ...| AC/G 17,500 35 4 1.0

Ediswan 5E225 65,000 8o 2 .25 Ediswan MIg4rx 9,000 16 4 1.0

Six-Sixty | 230PP 64,000 30 2 3 Cossor ...| MLF 8,000 8 4 1.0

Mullard...| PMa22 62,500 82 2 .3 Gossor MP Gt e

Marconi...; PT235 |, . [ Qo 2 .35 - '3 35 4 :

Osram ...| PT23;5 35,000 {| 44 . 35 Cosmos ...| AC/R |, 10 4 1.0

Cossor ...| 230QT 20,000 40 2 .3 Cossor ...| MXP } 3.000 { 3.5 4 r.o

Mullard ...} PMz24 28,600 62 4 15 |7 ——

Six Sixty | 415PP 27,000 60 4 15 A glance through the constructional articles in this issue will
| Cossor ...| 415QT 20,000 40 4 15 give the novice some hints regarding the best valves for the
I Mullard...| PM26 25,000 50 6 17 ’1 various types of circuits

]

UNIT and be sun ’

Alterations do not affect the set which has
a British General Tuning Unit, which covers
ALL Wave-lengths between . 250-2,700
metres. Plug-in-coils are designed for a
very small range and with the new B.B.C.
and Foreign wave-lengths you may find
reception difficult.  Fit a British General

Tuning Unitand make certain. 1 8 6
Easy fixing, simple tuning. Price

of every wave—lenglh t

From all good dealers or direct from—

BRITISH GENERAL

MANUFACTURING CO., LTD.
BROCKLEY WORKS, - LONDON, S.E.4

DUBILIER
This component is designed for
baseboard mounting, and

NEUTRALISING
CONDENSER

occupies very little space either
vertically or horizontally.

It has a maximum capacity of
approximately 50 micro-micro-
farads and a very low minimum.
At such an unusually low price
it is proving a popular com-
ponent.

1f unobtainable from your dealer
write direct to us giving his name

and address.

DUBILIE

! CONDENSERS J
Aduvt. of Dubilier Condenser Co. (1925) Ltd., Ducon Works.
l Victoria Road, N. Acton, London, Wi @ 183
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7 FREE ... FACILE
| TUNING
\ full strength

tuning
BECAUSE OF
.| NO-CONDENSER-LOSS

—a new and definite improvement in
] tuning, a new ease in separating
hee! stations close together, a new stan-
dard of low-loss efficiency, and a new
standard of value for money—that is
what the Lissen Variable Condenser
offers you.

See the rigid, unshakab’e construc-
tion, yet note the entire absence of
pressure on the end plates or vanes.
See the long bearing, and extended
spindle for ganging, the feet for base-
board mounting, the new and con-
venient position of the fixed vanes
terminal.

Compare it with any condenser

at any price whatever—remem-
ber it can be used in any circuit
and is practically everlasting—
remember it is a low-loss con-
denser such as you have never
before been able to buy at these
prices -

ISSE

LOW=-LOSS
VARIABLE
CONDENSER

.0001-mfd. capacity .. . 5/9
.0002-mid. % . . 6f-
.0003-mfd. 0 . 6]
00035-mfd. ,, e .. 63
0005 -mfd. - e .. 66

3

REACTION
CONDENSER

Obtainable from all Radio
Dealers.

LISSEN LTD.

16-20, Friars Lane,
Richmond, Surrey

(Managing Director,
Tnos: N, CoLe

Embodies many of the exclusive
features of the big Lissem Con-
denser, including no end pres-
sure on any end plate to disteat
frame or vanes.

A" TYPE 4/_
hushes for mounting on panel.

Price 4/6
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DANGERS OF POLITICAL BROADCASTING

WIFE : * What on earth is the matter, John?
HUBBY : It's all right, my dear. only a difference of opinion on the de-rating question ! "

m
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Introducing Fred Elizalde of “Savoy Music” fame

ANCING to radio syncopations?

Well, there seem to me to be at
least four aspects. They all apply
particularly to radio dancing, which
is very different from dancing to a
real orchestra, or even to a gramo-
phone.

Four Important Points

Firstly,learning to dance, which you
can do very comfortably by radio.
Secondly, what to dance : this is im-
portant with the younger set, who
already are tired of the haunting
languor of tango and waltz, and want
some new fashionable steps. Thirdly,
how to use a receiver to the best
advantage for dance purposes.
Fourthly and finally, there is dance
music from the point of view of the
unseen orchestra—unseen, of course,
to perhaps a million listeners,
though “in the flesh,” to a much
smaller number in a cabaret.

I suppose I did learn to dance!
But that was years ago before the
banjo-playing and Mah Jong crazes
cropped up, so I can’t profess to be
expert on this side of radio education.
Personally, I think that without
treading on the toes of dancing
instructors, the B.B.C. could do even
more helpful work than it does in

inducing people to
dance. The loud-
speaker is a good
dancing master,
because you can
take his counsel in
private.

What to dance is
a problem settled
for you by fashion,
which wireless is
helping to form.
The eternal round
of fox-trot, one-
step, and waltz is being varied by the
Charleston, tango and so on, not
forgetting the Yale.

You dancers don’t take kindly to
new-fangled ideas, and for my part I
am content to introduce variation by
novel orchestration: the dance
orchestra plays such a large part in
making a success of a dance.

I don’t think you should place too
much stress on this question, for
you’ll find every dance party finding
its own familiar steps, when you
switch on the loud-speaker, despite
prevailing fashion. In the privacy ot
your own room you can exnjoy dancing
without having to worry what the
Joneses across the way think of
your wife’s fox-trotting or dance
frock

Suitable Receivers

I have seen many a nateur receivers
and I know that the WIRELESs
MacGazINE plays a most important
part in advising its readers of
technical developments able to im-
prove a large-output set for dance
work. Plenty of volume is essential,
for it’s hard to believe the “mush”
created by even a dozen couples
dancing, and the music must always
be clearly audible !

112

FRED ELIZALDE, of “Savoy Music”
Fame Tells “W.M.” Readers How to
Get the Best Out of It

Speaking as a non-technical
enthusiast, but as one able to
appreciate the average dance-

enthusiast’s needs, I should say that a,
three-valve. set (with two stages of
L.F. amplification) is satisfactory
within a range of ten miles or so from
a main station. This combination,
with a large loud-speaker, will com-
fortably fill a medium-size room.

No Technical Authorily

An extra amplification stage with a
“super "-power valve or a push-pull
arrangement will be needed for
giving ample volume at a greater
range, or for filling a small hall; but
please don’t quote me as a technical
authority. I find many suitable sets
on glancing quickly through a few of
the past issues of this journal.

Here is one technical point, though,
which does give me the opportunity
to put in a spoke. Every set for
dance purposes should have pro-
vision for electric reproduction of a
gramophone. It is so easy to do this,
with a pick-up, that I wonder it is not
almost a standard arrangement, and
not only for dance music.

With some receivers I have heard
it has taken perhaps two or three
minutes to change from radio to
gramo, and wvice versa. This is a
trouble which I know need not exist,
and a plug and jack, or a simple
switching arrangement, will make the
change over almost instantaneous.
Announcing the Items

One other point, which does not
come directly within my sphere.
There should be provision for bring-
ing into use a simple microphone in
order to announce the names of items
via the loud speaker when records
are being reproduced electrically.

Perhaps one day the B.B.C. will be



able to provide an alternative pro-
gramme of almost continuous dance
music, though who could carry on
such a never-ceasing babbling brook,
I don’t know !

Until then gramo-radio is the
easiest way out of the difficulty, for
the B.B.C. obviously is limitedin the
dance-music time it can allot. Witha
gramophone as a stand-by (and with
electric reproduction, of course) one
has an almost unlimited source of
syncopation.

Plenty of Good Dance Records

There are plenty of good dance-
band gramophone recordings, and if
you can work the instrument in
conjunction with the radio amplifier
(so that the volume is sufficient for
dance purposes) you will find it more
of a temptation to put on a record or
two for a “hesitation,” ‘“glide,” or
“drag,” particularly if the B.B.C. is
dumb at that time, or is putting over
a housewifery tallk.

Now for dance music, so far as the
orchestra is concerned; and spare me
a little sympathy, for I don’t think
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1t is my opinion that old-tashioned
““hot” methods of playing have given
way to more melodious, but still
highly rhythmic presentation. This
is just what the wireless listeners and
dancers want, for “stunt” playing
does not go down well unless one can
see the performers.

Per contra, scantily-varied jazzing
becomes monotonous after a time, and
after an hour or so of straightforward
and perhaps dull playing the dancer
unconsciously looks to the motionless
loud-speaker for inspiration !

It really is difficult to convey to the
radio dancer a happy medium of style.
So many dancers do not appreciate
the manner in which a typical
orchestra is composed. A saxophone,
a piano and a kettledrum is a com-
bination which is the comprehension
by some people of an ideal orchestra !

Scientific Balance

A scientific balance has to be
obtained Dbetween alto and tenor
“saxes,” piano, violins, trumpets,
banjos, drums, and all the gamut of
instruments in a high-class orchestra.

SOME RADIO EPITAPHS

Suggested by . W. Pape

Here lies the sad remains of a low-class engineer,

Who didn’t know the difference *twixt a volt and an ampere.
We buried him darkly at dead of nighz.

He got too much high tension and blew out his hight.

Here lies buried the body of Pogston,

A radio © ham > from Little Hogston.

He turned quite thirsty and drank some acid,
Now here he lies so calm and placid.

Here lies the body of Archie Kidd,

Who thought himself an electron on the grid.
They put him in a home for lunatic chaps,
And now he is crying, < Clixie Snaps.”

And here we have interred the body, stiff and stark,
Of Claude Herbert Samuel Benjamin Anthony Darke.
He tried to charge his battery from electric mains I'm told,
- But he mixed the charge up somewhat and we found him stiff and cold.

Our car-
toonist’s
impres-
sion of
Fred

you appreciate all the difhculties.
The chief trouble is that we leaders
have to please the tastes of so many.
If you play ‘straight” you are
termed uninteresting, while, if your
orchestration is elaborate or curious,
you are dubbed a creator of caco-
phony.

“Cheap,”” ‘‘ cacophonous,” “‘puer-
ile,” “barbarous,”” these are some
of the terms we get from our almost
unknown contributors and corres-
pondents who class all syncopated
music as “‘jazz.”

This is hard to achieve in the ordinary
way, and still more difficult for
‘gramophone recording.

For gramophone work, with elec-
trical recording, one has to consider
the tricky points about studio and
“mike,”” but there is always the
consolation that a repeat recording
can be made if there is any error of
orchestration or balance.

Radio can’'t allow
this! Things must be
right first time, and
often I have had to
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arrange in advance some difficult
matters of instrument balance and
performer-position (in conjunction
with an unusual orchestration) going
only by guess-work, and with previous
broadcast experience as a guide.

Complaints

If even a slight mistake is made, so
many hundreds of thousands of
dancing belles will turn to their
swains and complain in this wise :
“Elizalde’s rotten; that saxophone
man must have been sitting on top of
the microphone.” Or, perhaps:
“That band sounds all bass drum.”

Well, too much of that kind of
thing is bad for an orchestra’s rep-
utation, and frays dancers’ tempers.
So to avoid such errors, you see,
the dance orchestras have much
hard work to do before those few
golden hours (or mayhap only a
golden twenty minutes) in the
presence of the almighty Mike.

Enthusiasm

But I'm enthusiastic about radio
dancing, and have no hesitation in
advising all listeners to make the
utmost use of their receivers to this
end. See that the L.F. amplifying
side of your set is in order, and that
the loud-speaker is capable of deliver-
ing a sufficient flow of pure music.

Don’t spoil my hard work in
orchestration by low-frequency
distortion !

At (lpuicy
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A “ Dot and Carrie ” cartoon from the * Star,” transmitted by the Fultograph system
on January 15. The lettering would have been better if the paper had been drier

ONSTANT experiments are being

made to improve the quality of
pictures broadcast’ by the B.B.C.
from Daventry 5XX by the Fulto-
graph system, which I have already
fully described in the WIRELESS
MaGgaziNE (December, 1928, and
January, 1929).

Fruilful Results

These experiments are concerned
both with transmission and reception;
moreover, they are proving fruitful
and already the pictures that can
be received daily are very much
better than those sent out two
months ago.

At this stage, | must point out

ANY KECEIVER CAPABLE OF

tbat the reproductions which appea:
in these pages are examples of wire-
less pictures .at their worst—in
receiving them I have broken nearly
all the rules. For instance, one is
told to leave the paper to dry for five
minutes (after it has been soaked in
the potassium iodide—starch solution)
before using it. In most cases I have
simply dried the paper between
sheets of blotting paper and then put
it directly on the cylinder.

Having received the pictures, it is
necessary to take certain precautions
to prevent them from fading., They
should be dried in front of an electric
fire for about two minutes and stored

.in the dark.

BRAKE FOR
MOTOR

REPRODUCING AT LOUD-
SPEAKER STRENGTH

RELAY UNIT WITH
EXTRA DETECTOR

VALVE

How the Fultograph machine is connected up

PICTURE
RECEIVER

PEE
REGULATOR -

4

By D. SISSON RELPH

In each case I have dried my
pictures by means of a coal or gas fire
and consequently they bave been
affected by the fumes and are not as
good as they might otherwise be.

Nevertheless, it will be seen that
the pictures are of reasomably good
quality and anybody with a Fulto-
graph machine can reasonably expect
to get better reproductions than those
shown here.

Photo-electric Transmitier

The improvement at the trans-
mitting end is of considerable im-
portance. [t will be recalled that at
first the picture to be transmitted was
transferred on to a copper plate
treated with insulating varnish. Asa
needle point traversed the copper a
current flowed when it came in con-
tact with untreated portions, and no
current could pass when a film of
varnish canie between the needle and
the cylinder.

In the new system a photo-electric
cell is used. This means that the
copper foil is dispensed with. Not
only is the photo-electric method
cheaper (the copper foils were quite
expensive and two were made of
each picture, in case of accidents), but
it also gives greatly improved results.

Photographic Negative Used

Instead of using a copper foil, the
actual photographic negative is
wrapped round the cylinder, which is
traversed by a point of light. The

ROTATING
CYLINDER WITH
PAPER

. ON- OF‘

MILLIAMMETER
Swifc 1

Another- view of the complete Fultograph gear



intensity of the light passing through
the negative depends, of course, on
the density at that particular point,
and so more or less light falls on the
photo-electric cell—a device that
converts changes in light intensity
into varying electric currents.

Remarkable Quality

Some weeks before a public demon-
stration was given, I was privileged to
see this photo-electric transmitter in
operation. It is capable of producing
pictures of remarkably good quality
and is undoubtedly the greatest
advance that has yet been made. By
the time this issue is published, it is
probable that it will be in general use.

So much for the transmitter.
What improvements are being made
at the receiving end? It will be
evident that to a great extent the
quality of the picture depends upon
the surface of the paper on which they
are reproduced.

Many different kinds of paper are
being tried and it is possible that a
more suitable kind will be found than
that at present supplied. Ditferent
ways of applying the solution are also
receiving attention, and important
developments can be expected in this
connection. It is possible, for
example, that it may be found
possible to supply:the paper already
“doped”’ in a dry condition, in which
case it would only need damping with
water.

Times of Transmission

One of the greatest drawbacks
about wireless pictures is the incon-
venient time (to most people}at which
they are transmitted. Very few
people can spare time from 2 to 2.30
p-m. on a week-day to operate a
receiver, and it would be a great step
towards making the scheme more

|
i

|
hr—m
An example of what happens when the machine is put out of

synchronism by interference—in this case, morse jamming
Vienna (which transmits every day)
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popular if the transmissions could be
sent out from Daventry 5XX every
night from, say, g to 9.30 p.m.

This problem is, I learn, also
receiving attention. The object of
sending the pictures out in the

afternoon is that it is a convenient
time for public demonstrations to be
made.

A scheme is now announced for the
supply of complete kits of parts for

his own rod, and buy the remainder.

Itis possible that a clever mechanic
could make everything for himself
except the magnetic clutch. The
work is, however, beyond the
resources and capabilities of the
average wireless enthusiast.

Apart from these purely technical
developments, there is also an inter-
esting possibility regarding admin-
istration. So-called “secrets’’ to the

This picture has faded slightly and the reproduction hardly does the original justice.
It was received from Daventry 5XX on January 19

the amateur who desires to construct
his own picture machine. The parts
are identical with those employed
in the standard Fultograph receiver,
and it is understood that the complete
kit will be priced at about £16.

Any amateur who has a flair for the
use of simple workshop gear will be
able to make such of his own parts
as he desires. He could turn up his
own cylinder, for instance, and thred

'r!‘g.'--
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burnt out.!

effect that there will be an amalgama-
tion between the Fultograph and
Baird television interests are circula-
ting freely (at the time of going to
press); a director of Wireless Pictures
(1928), Ltd., has admitted that
negotiations are taking place.

Should the ‘still” picture and
“moving’’ picture interests combinc,
interesting developments can be ex-
pected in a few months.

The top part of this picture—sent from Daventry on
January 16—was lost because a valve in the radio receiver-

1t was quickly replaced
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“HeFIDELITY FIVE

A RECEIVER WITH SUFFICIENT POWER TO OPERATE EVEN THE LARGEST OF
LOUD-SPEAKERS WITH ABSOLUTE PURITY, AND GIVING THE ADVANTAGE OF
ELECTRICAL REPRODUCTION OF GRAMOPHONE RECORDS AS WELL AS THE
CHOICE OF MANY BRITISH AND CONTINENTAL BROADCAST PROGRAMMES

COMPRISES NEUTRAL- &~
ISED HF., DETECTOR,
AND TWO R.C. COUPLED
L.F. STAGES (LAST TWO
VALVES IN PARALLEL)

NYBODY who wants a
powerful and efficient
“four-five”’ valve set, cap-
able of achieving great
ranges, yet giving absolute
purity of reproduction, can-
not do better than build the
Fidelity Five. This set has

been used for a period of months by &‘ THE
the Editor of the WIRELESs MaGa- 9 s
ZINE in his Surrey home, where it has EDISIO:RT%Eogg\;ION

given complete satisfaction.
| HE Fidelity Five has
been in use by me for
two or three months—frank-
ly xot so much as a * five”
as a “ four, in connection
with a moving-coil loud-
speaker.
It is a reasonably selective
set of considerable range,

Secret of Its Success

Everything about the Fidelity Five
is straightforward—and therein lies
its success. Components of the very
best makes have been used through-
out, and everything possible has been
done to ensure purity of reproduction
whether the station received is ten
miles or 1,000 miles
distant.

Not only can the
receiver be relied upon
to pick up numerous
alternative programmes
from all parts of the
Continent, at almost
any hour of the day or
night, but it is also
specially intended for
the electrical reproduc-
tion of gramophone
records.

In fact, the Fidelity
Five is a set of which anyone might be
proud—it brings the world’s best
musical and dramatic talent straight
into the home, where it can be en-
joyed in comfort whenever desired.

P T L

and while I won’t occupy
space with a list of the
stations heard on it, 1 may
say that the list includes
many of the British stations
and a large number of the
Continentals.
As a music-lover’s set I re-
commend it, the quality of
reproduction being remark-
ably pure and < lifelife .
THE EDITOR.
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Four or Five Valves

It has been mentioned that the set
is a ‘“four-five.’”” In other words,
either four or five valves can be used
at will. Thelast two power valvesare
in parallel, and in cases where great @

Under baseboard view of the Fidelity Five '

A SPECIAL DESIGN FOR
THE RADIO CONNOIS-
SEUR, PRODUCED BY
THE “ W.M.” TECHNICAL
STAFF AFTER PRO-
LONGED EXPERIMENT

volume is not required, one of
them can be removed from
its holder.

When all five valves are in
use, the volume is sufficient
to operate any moving-coil
loud-speakerand, by choosing
valves with appropriate im-
pedances, the set can be adjusted to
“match” any kind of reproducer.

High-frequency Coupling

Range—not the greatest possible,
but enough for all normal purposes—
is assured by a single stage of high-
frequency amplification,  This is
carried out with an ordinary three-
electrode valve which is coupled to
the detector by means of a split-
primary transformer (see circuit
reproduced on page 118).

It will be seen from
the circuit diagram that
the primary winding is
tapped at 4, a connec-
tion from this point
being taken to high-
tension positive. This
arrangement  enables
neutralisation to be
carried out so that the
receiver is quite stable
in operation. Between
point 3 and the grid of
the valve is the neutral-
ising condenser, the ad-
justment of which is explained later.

What Neutralising Does

Because of the small capacity
which exists between the grid and
plate of the valve, a small portion of
the amplified energy in the plate
circuit leaks back to the grid circuit.
The object of the neutralising con-
denser is to feed an equivalent amount
of energy back to the grid, but in the
reverse direction.



The energy flowing back through the valve and
through the condenser being equal and opposite, the
effect is that no energy leaks back through the valve.
When this condition is obtained (by fine adjustment of
the condenser), the valve capacity is said to be neutral-
ised or balanced.

The aerial circuit consists of a single tapped winding,
tuned by a .ocooj-microfarad variable condenser.
The object of tapping the coil is to increase the
selectivity, the tuning being much sharper when the
aerial is connected to-point 3 than when it is
connected to point 4.

How Reaction is Obtained and
Utilised

But to revert to the high-frequency anode circuit
again. It will be seen that the secondary is tuned by
another .0oos-microfarad fixed condenser. The part of
the winding tapped off between points 2 and 6, in con-
junction with a .ooor-microfarad variable condenser,
gives a reaction effect, enabling the operator by adjust-
ment of the condenser to regulate the amount of energy
fed back from the anode circuit of the detector valve to
the grid circuit and thus to control regeneration or
reaction.

Reaction in a receiver, when properly used, is a most
valuable quality. Not only does it
enable great ranges to be covered
with otherwise simple apparatus, but
it can also be brought into play in
order to sharpen tuning and thus
separate stations which would other-
wise be difficulttoget at all.

Combination

1t will be observed that
the combination em-
ployed is a stage of
neutralised high-
frequency amplification, a detector
and one resistance-capacity coupled
low-frequency amplifier in turn coupled to two power
valves in parallel, also by the resistance-capacity method.

There aretwo reasons for using an anode-bend detector,
as is done in this case. In the first place, it introduces
little damping across the tuning circuit and, therefore,
tuning is kept sharp. The second reason is that an
anode-bend detector is not so easily overloaded as one
working on the leaky-grid principle, and thus perfect
quality isassured.

Here is the
Fidelity Five com~

A battery cord
is used instead
of termjnals

Another view of the

Fidelity Five all ready

for use, with valves and
coils in position

plete in a handsome cabinet
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Note the neat
appearance of
the Fidelity

Five

The values of
anode resistances,
coupling con-
densers and grid leaks for the two low-frequency stages
have been chosen so that the bass frequencies are repro-
duced in adequate proportion. Each stage is also pro-
vided with a ‘“motor-boat’’ stopper, which takes the
form of an extra 50,000-ohm resistance in series with the
anode resistance and a 2-microfarad fixed condenser.
““Motor-boating”’ is a term applied to unwanted low-
frequency oscillations which arise in the low-frequency
circuits; the effect is exactly as if
one were receiving a relay of a
motor-boat race. ‘Motor-boat-
ing”” occurs only with high-
tension battery supply when the
- cells begin to run down and
develop a high resistance; it
commonly occurs when the high-
tension is obtained from a
mains supply unit.

For Mains Working

The inclusion of “‘stoppers’’ in the
Fidelity Five means that high-
tension batteries can be used much
longer than would otherwise be the case without ‘“ motor-
boating "’ developing and, if desired, the anode supply can
be taken froma mains unit withoutany trouble occurring.

Volume is controlled by varying the value of the grid
leak associated with the first low-frequency amplifier.
The further the tapping is taken towards the grid end of
the high-resistance potentiometer used as a grid leak
the greater is the volume.

The advantage of using two valves in parallel is well
known to most amateurs. It enables one to get the
greatest possible power for operating a loud-speaker.
It must be remembered, though, that when two
valves are in parallel the effective impedance of the
combination (assuming both to have identical
characteristics—as, indeed, is essential) is half that
of either of the valves on its own.

Effect with 3,000.ohm Power Valves

In other words, if the valves used have an
impedance of 3,000 ohms each, the impedance of the
two in parallel will be only 1,500 ohms. (In push-
pull amplification the total impedance is double that
of either valve used.)

With valves in parallel, it will be appreciated
that the anode current flowing in the loud-speaker
circuit will be heavy, and is, therefore, liable to
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The Fidelity Five (continuea)

cause damage to

For this reason a choke-output circuit is employed.
The direct current from the high-tension supply flows

unimpeded through
the comparatively
low resistance of the
choke, but the loud-
speaker is insulated
from the direct cur-
rent by a fixed
condenser of 4
microfarads capac-
ity. Fluctuating
signal currents,
however, are able to

pass through the
condenser and thus
actuate the loud-
speaker.

Special
Switching

Note should be
made of the

methods of switching the Fidelity Five.
circuit of the parallel valves is a jack. Insertlon of a
plug connected to the loud-speaker into this jack (a P65)
automatically completes the filament circuits and the set
is switched on. Conversely, withdrawal of the loud-
speaker plug switches off the receiver.

In the grid circuit of the detector valve, another
jack is included. This enables a gramophone pick-
up to be put in circuit when it is desired to repro-
duce gramophone records through the medium of
the low-frequency amplifying portion of the set and
the loud-speaker. The pick-upisconnectedtoaplug,
and when thisis inserted in the jack (a P63), the fil-
ament of the high-frequency valve is switched off.

No Metal Screening Necessary

Constructors will observe that no metal screening is
provided between the tuning -circuits.
unnecessary, as astatically wound colls
practically no external fieldy are utilised.

"Another view of the Fidelity Five all ready for use

knobs.

\-

the loud -speaker windings. speaker and switching on the set.
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This is the circuit employed in the Fidelity Five. Note that the last two valves
are in paralle!

In the anode

This is
(having

The photographs show how handsome the Fidelity
Five is; a view of the complete receiver is reproduced on
page 117. In spite of its apparent complexity, as judged
from the circuit, the set is by no means difficult to
operate, as a glance at the front panel will show.

Arrangement of the Operating Controls

Across the middle of the panel will be seen two
The first (small one) controls the aerial-
tuning condenser; the centre dial (a large one of
the slow-motion type, because this circuit needs
much more critical adjustment), tunes the anode
circuit; while the last knob is that of the potentio-
. % meter, used as a volume control.

Along the bottom of the panel are arranged the
jack for plugging in the gramophone pick-up; the
reaction condenser (immediately underneath the slow-
motion dial); and the jack for plugging in the loud-

Not only is the set easy to operate; butits construction
is not beyond the capabilities of the average home-

constructor. In
fact, with the aid of
a full-size blueprint,
even the novice can
undertake the build-
ing of the Fidelity
Five.

What the Blue-
print Shows

The blueprint
shows the positions
and sizes of all the
holes to be drilled in
the panel (it can be
used as a template)
and the positions of
every component.
Moreover, it
indicates the best
sequence of wiring.

All the points to be connected together first are lettered
a. When these points have beén wired, all the points

Bl  Choke-output
is provided to
protect  the
foud ~speaker

: ~ Note the raised baseboard used in the

Fidelity Five
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Tested by the Editor at His Surrey Home

lettered b are connected; and so on

throughout the alphabet. L

To get a copy of the blueprint for |L=
half-price (thatis, od., post free), send
the coupon on page iii of the cover
before March 31, to Blueprint Dept., |
WIRELESS MaGAZINE, 58/61 Fetter
Lane, E.C.4. Ask for No. W.M.130.

11EEMM FoILTORCTER,
VOLIME, CONTRD

Sub-baseboard Wiring
Sub-baseboard wiring is employed

in this receiver, the arrangement

being clear from the blueprint (or the
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reduced reproduction alongside), and

the photographs.

The first part of the construction is,
of course, the drilling of the front
panel. Next, all the panel components
can be fixed in position as indicated.

When this has been done, assemble
all the rest of the components on and
underneath the baseboard. There is
no crowding of the parts, and every-

ot/
BASEBOARD 20'%9~

A
( Connmmen

thing is quite straightforward. As

soon as everything has been fixed

firmly into position, wiring-up can be
carried out as already explained.

EARYH  AfRAL

The next points that need explana-
tion, are the best valves and coils to

use. The high-frequency amplifier

to 40,000 ohms. Amongst the
6-volters, the Marconi or Osram
HL610 canbespecially recommended.
For the detector position, a valve with
an impedance of from 60,000 to
12,000 ohms can be used, the lower
valve giving the best quality of
reproduction.

. N

should have an impedance of 25,000 53;“7/] fap
1
{

=i

AmE = B R
LAn-pas
RATIERY

First L.F. Valve

The first low-frequency amplifier
can have an impedance between
30,000 and 50,000 ohms, an HL610
also being suitable for this position.
The choice of power valves depends
upon the type of loud-speaker to be

This layout and wiring diagram can be obtained as a full-size blueprint for half-price
(that is, 9d., post free), if the coupon on page iii of the cover is used by March 31. Ask
for No. WM.130. Connect up wires in alphabetical order as shown
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Panel layout of the Fidelity Five, showing position of baseboard
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employed, but in general, it is not recommended
that valves with a lower impedance than 3,000
ohms be employed. A value as high as 6,000
ohms will give satisfactory results with the
normal type of 2,000-ohm cone loud-speaker.
Lower impedances are desirable with a number of
coil-drive loud-speakers on the market. (In this
connection the reader is referred to the article by
W. James, Research Consultant,to the WIRELESS
MacaziNE, which appears on page 134.)

Types of Binocular Coils Needed

Four coils are needed to cover both wave-
lengths—the two coils for the short waves are
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The Fidelity Five (continuea)

Voice in the ether, song in the night,

Bringing me pleasure and real delight,

Where do you come from? Nobody knows—
Qut of the Continent, I suppose.

Are you from Langenberg, Berne, or Bordeaux,
Madrid or Motala, Milan or Malmo ?

Oh, can 1t be true—are Jou really New York?
“ Schenectady calling ! > Oh, marvellous thing !
Across the Atlantic you’re going to smg 5

Iv’s long after midmght, the. world is 1n bed,
But here I am sitting with phones on my head,
And as the old clock in the corner strikes two,
I sit at my wireless and listen to you.

Ah, dear little maiden at WGY,

I list to your song with a whzm.m:al sigh 5

To some one, no doubt, you appear very real

A lovely and beaunful creature, I feel,

But there! I don’t worry 5 I list and rejoice,
For to me you are just a Divine Little Voice !

VOICE IN THE ETHER

But now you are speaking s theré’s a twang in your talk—

P.C.P.

speaker. If no sound is heard
however the aerial condenser is
adjusted, turn the reaction control a
little and again, adjust the aerial
condenser.

As soon as a point is found where
the set sounds ‘“‘live,”’ turn both
aerial- and anode-tuning controls in
unison and in the same direction until
a station is picked up. When a signal
is heard, readjust both tuning cir-
cuits and the reaction control for the
best results. The volume control can
be used if the station is too loud.

How to Neutralise

To neutralise the set (a procedure
that will be necessary when changing
from one waveband to another), first
tune in a station as loudly as possible;
next remove one of the filament
connections from the holder of the

the Lewcos BAC5 and BSPj5; for the long waves,
BAC20 and BSP2o0.

An eight-way battery cord has been used, instead of
terminals, and the connections are as follows: L.T. 4
and L.T.— to accumulator of the same voltage as the
valves to be used; H.T. +1 to 120 volts; H.T.4-2 to 150
to 180 volts; G.B.—1 to 13 to 41 volts negative;
G.B.—2 to 9 to 36 volts, as recommended by the manu-
facturers. Connectionsto G.B. 4+and H.T.— are obvious.

Special Bias Battery for Détector Valve

Normally 13, volts negative should be applied to the

grid of the detector valve.
The aerial and earth must be taken to the two terminals

adjustment is being made - the valve must

high-frequency valve, and turn the
neutralising condenser until the signal becomes in-
audible. The set is then neutralised and the filament
connection can be replaced. Note that while this
not be
removed from its holder.

To use the set for gramo-radio simply push the pick-up
plug into the left-hand jack. Regulate the volume bv
means of the volume control. There is no need to adjust
the tuning or reaction controls.

There is no doubt that the Fidelity Five will meet
the needs of many WIRELESS MRGAZINE readers and
we shall look forward with interest to their reports.
Let us know what you think of it when you have
built it!

provided on the baseboard, two
holes being drilled in the side of the
cabinet for their insertion. The
loud-speaker is connected to one plug
and the gramophone pick-up to
another.

To operate the set, insert the
appropriate valves and coils in their
holders (the BAC coils are for the
aerial, and the BSP coils for the
high-frequency circuit).

. Cylden).
1-—Slow-motion

Varley).

denser (Bulgin, Cyldon, or R.I. and. Varley).
G 0 Ormond). 1-—100,000-ohm resistance with hol-
Switching the Set On 1—i-megohm potentiometer (Igranic) der (Dubilier, Ferranti, or
Turn thie volume control as far to 2—Plugs and jacks (Igranic, types R.I. and Varley).
P63 and P65). 1—OQutput choke (Igranic type G,

the right as possible (for maximum
volume), and turn the reaction con-
denser to the minimum position.
Now put the loud-speaker plug into
the right-hand jack to switch the
set on.

" Adjust the centre (slow-motion)
dial to about 'the middle of the scale
and then adjust the reaction con-
denser until a very slight rustling or
hissing is heard {rom the loud-

{Lotus,
phone).

COMPONENTS REQUIRED FOR THE FIDELITY FIVE

1—Iibonite panel,
(Becol, Parfait, or Raymond).
2-—.0005-microfarad variable .con- | 1-
densers (Burndept, Utility, or

Igranic, or Formo).
1—Small slow-motion dial (R.1. and

1-—.0001-microfarad

2—Six-pin coil bases (Lewcos).
5—Anti-microphonic valve holders
Formo, or Marconi-

1—Neutralising condenser (Gambrell
or Jackson Bros.).
1—High-frequency choke (Wearite,
Lewcos, or Igranic).
2—.o1-microfarad fixed condensers
(Dubilier, T.C.C., or Mullard).
2—2-microfarad fixed
(Dubilier, T.C.C., or Mullard).

20in. by 8in. | 1—g4-microfarad fixed condenser
(Dubilier, T.C.C., or Mullard).

-.25-megohm grid leak with holder
(Mullard, Graham-Farish, or
Ediswan).

-2-megohm grid leak with holder
(Mullard, Graham-Farish, or
Ediswan).

2--50,000-0ohm  resistances with

holders (Dubilier, Ferranti, or

dial (Burndept, | r-

reaction con-

Ferranti, or Parmeko).
1—Terminal strip, 3 in. by 2 in.
2—Terminals, marked : Aerial, Earth

(Belling-Lee or Eelex).

1—4 Y%-volt tapped grid-bias battery
(Siemens type Gi or Ever-
Ready).

1—8-way battery cord (Lewcos).

1—Cabinet with ¢ in. baseboard

(Edwards or Caxton).

2— Binocular aerial coils (Lewcos).

2—Binocular BSP coils (Lewcos).

condensers
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There is space for
storing 42 records
and an automatic
repeating device.

DAMPING AND RECORD
DAMAGE

OU know, of course, that if a

pick-up with a heavily damped
reed is used, record wear will
be increased tremendously, and
may be as much, or even greater,
than when a normal sound-box is
in use.

No external aerial
or earth are needed
for the radio set, al-
though provision is
made for their use.
All the current is
taken from the
mains.

A Necessary Euvil

Reed damping is, with normal This instrument 1s
types of pick-up, a necessary evil, made by the Canto-
because too much play in the reed CANTOPHONE phone Wireless Co.,
and needle carrier results in “‘ tinni- GRAMO-RADIO g; 310 Regent Street,
ness” and loss of strength on the ol
low notes. This does not hold true, EQUIPMENT
of course, with pick-ups of the dual
mass-suspension type, but only in
cases where the reed is supported in will cut down the volume seriously such apparatus as a gramo-radio.
rubber, and so on. (though up to a point this does not This is impossible grammatically,

In certain instances cheap pick- matter, because an extra stage of for “gramo” is an ad]ectlve and
ups may be too heavily damped, L.F. can always be used if addi- the use of the expression “a radio,”
however, and it is impossible to tell tional purity justifies it) and undue as a noun, is an Americanism.

1’

the amount of damping simply by prominence will be given to the Even ‘‘gramophone” was not
moving the needle-holder with the bass notes. The general tone, too, always the name given to what we
fingers. A practical test is the only may sound ““woolly.” now recognise as such. A gramo-
safe way of knowing. Insufficient damping, on the phone is, of course, different from
other hand, will most probably a phonograph, and the first records
Piano Records Useful accentuate the higher notés at the were called phonograms. Edison
A record of a pianoforte solo is expense of the bass. Mac. always used to call the recorder
very useful for such a test, for with o the phonet and the reproducer the
musical items like these it is easier phonograph. Bell's graphophone
for a non-musical listener to pick WHAT’S IN A NAME ? was invented about ten years
out any faults. The piano is an GRAMOPHONE is just a later.
instrument to which nearly every- gramophone, and no more; but Does any of this mixture of

one is accustomed, whereas flaws in a gramo-radio outfit is—well, it names suggest to radio enthusiasts

orchestralor choral intricacies might Thust stay at gramo-radio outfit. a substitute for the clumsy com-

pass unnoticed. There is no one name which can be bination of words ‘ gramo-radio
In general, too much damping given, despite a tendency to talk of receiver’? QUEUE.
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In this article H. T. BARNETT, M.I.E.E., explains
how to choose the best combination of pick-up and
tone-arm to avoid chatter when records are being

Records are stored

flat in the Sesame

cabinet, a model

of which is seen
here

SSUMING that your records

are all of true centre, that
they cannot slip on the turn-table,
that your needle-track alignment
is good, that your needle angle is
50°, that the needle is not canted
or tilted sideways or carrying too
much weight, and that the needles
themselves are well chosen, then
there is only one point needing
attention, so far as mechanical
matters are concerned, and that is
to use in combination such a pick-
up and such a tone-arm that
chatter is not produced when a
record is being played.

Objectionable Chatter

1 know from experience that the
distribution of weight and conse-
quent leverage under needle action
is in many pick-ups very different
from that obtaining in gramophone
sound-boxes, and that this may
cause a most objectionable and
destructive chatter.

If you are tied to a particular
tone-arm or - pick-up carrier you
may find it necessary to try various
pick-ups before you get one with
which the reproduction is perfectly
smooth.

Conversely, if you are tied to a
particular pick-up you may find
that one tone-arm or carrier will
permit chatter and that another
will not.

Be quite sure you do not mistake

reproduced.

He also reviews some cabinets for

storing records

blasting of the loud-speaker for
chatter; if the latter is present it
may usually be heard by placing
the ear quite near to the pick-up
when the record is rotating and the
wireless set is entirely disconnected.

Flexible Coupling

Sometimes a more or less elastic
or flexible coupling to the pick-up
—such, for example, as a piece of
rubber tubing or a sound-box
adaptor or two—may reduce chat-
ter; but any capacity for vibratory
oscillation in the sound-box or
pick-up is to be deprecated, be-
cause, although it may increase the
tone volume obtainable, particu-
larly in the bass, it always causes
a lot of record wear.

The more rigid the connection of
the sound-box or pick-up to its
tone-arm or carrier, the better it
will be for your records, so long as
chatter is not produced.

A particularly good tone-arm
—the best I know for the long
acoustic system type of -gramo-
phone—is the
Crescent, made by
Vernon Lock-
wood, Ltd., of
City Road, E.C.1. J
Its price is 27s. M‘ b

It makes an Q} L
excellent pick-up .
carrier because it
gives good alignment with about
8in. length between base centre
and needle. Itis H.M.V fitting.

An inexpensive but rather short
carrier arm for pick-ups, priced at
3s. and made by Edison Bell, Ltd.,
of Glengall Road, S.E.15, is now
obtainable. Itis Continental fitting
at the neck.

The long arm may readily be
bent when setting the track align-

This is the Crescent
tone-arm referred to
in this ariicle.
makes an excellent
pick-up carrier

ment, and this is sometimes a great
convenience.

When you have a gramophone,
instead of removing the sound-box
every time you wish to use the
pick-up, it is better policy to fit a
special carrier arm for the pick-up,
and then either electrical or me-
chanical reproduction can be used
as desired without a moment’s
delay.

The Continental fitting pick-up
suitable for this carrier arm is also
an Edison Bell product, and priced
at 27s. 6d.

Permanent Adaptor

The plug is put into the detector
valve socket, and then the valve is
put into the socket on the top of
the plug. It may be left there
permanently, because it does not
interfere with ordinary wireless re-
ception; the double plug connector
is to be joined up when one wishes
to play a record-—that is all.

The materials used in the manu-
facture of records are very hygro-

scopic. When
records are made
of glass (tough

Jena glass), as, no
doubt, some day
they will be, this
is a trouble we
shall not have to
bother us.

At present, however, it is essen-
tial, if records are to retain a
smooth, glassy surface, that they
should be stored in such a way that
air cannot circulate over them or
over even the edges of envelopes in
which they are kept.

If they are in albums, the
albums must be kept in close, dry
cabinets, cupboards, or drawers, or
else, when we get a spell of wet

®

It
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weather, the paper of the album
will absorb moisture from the air
and rapidly transfer it to the sur-
face of the record, which will then
rapidly roughen.

Proper Storage Cabinet

Far better than keeping one's
records in albums is to deal boldly
with the question directly the first
record is purchased and to obtain
a storage cabinet or a filing system
that can be fitted into some cabinet
or cupboard of one’s own.

The Sesame storage cabinet is
now well known and is made in
many models, both plain and orna-
mented. The records are stored

This Jussrite 100-
record cabinet is
made of solid ma-~
hogany. It has two
doors fitted with lock and
key and a drawer for
accessories

tlat, and therefore do not tend to
warp, and even if warped when
received soon flatten out again.
" Although stored flat, they are
presented on edge when the cabinet
is opened, the actual record box
swinging over outwardly (on trun-
nions) as soon as the releasing kev
is turned.

Boumphrey, Arundel & Co.,
Ltd., of 1 Whitcombe Street, Pall
Mall East, W.C.2, are the makers.

For One or Two Hundred
Records

For one or two hundred records
of 12-in. size this will be found a very
useful container, although it is a
little difficult to get records out
from the back.

I store all my own best records,
when reviewed, in cabinets or in a
cupboard fitted with the very in-

expensive (cheaper than albums)
Jussrite filing system.

Records of all sizes can be
grouped together indiscriminately.
Each record container bears a num-
ber tab, and any record can be got
out in a moment directly it has
been selected from the catalogue
sheet.

The records are hung vertically
in bag containers, close enough to-
gether to prevent records from
warping; normally the fronts of all
the bags are flush, but when one
desires a certain record the number
tag on the bottom of the bag is
pulled forward, the bag with it,
and then it is easy to catch hold of
the record and withdraw it.

The bag remains forward until,
in returning the record, one restores
it to its normally flush position.

The manufacturers of the system,
both in cabinets and in sectional
models for fitting into one’s own
cabinets, are the Murdock Trading
Co., of 59 Clerkenwell Road, E.C.

The acid grease {rom one’s
fingers will attack record material
and damage it as quickly as water
will do. Newer touch a vecord
except at the exlveme edge.

Removing Moisture

Every time you take a record out
to use it lay it on a flat surface, and
give it a good firm wiping round
and round the grooves with a velvet
polishing pad (I use a threepenny
one from Woolworth’s); this will
remove any dust, and also possibly
any film of moisture that may have
become deposited upon the record
on bringing it out into the air.

The Plano-reflex Principle

GRAMOPHONE enthusiast

friend recentlv raved to me
about the advantages of the new
plano-reflex principle as applied to
tone arms. It supersedes swan-
necks and similar devices, the idea
being that by flattening the curved
portions of the tone-arm positive
reflection of the sound waves is
obtained.

Possibly the idea could be adapted
for loud-speaker horns, and it rather
convinces one that the last has not
yvet been heard of developments
in horn-type loud-speakers. The
gramophone manufacturers still use
sound chambers based on old loud-

speaker practice, and it is common
knowledge that the better makes
are putting up a hard fight against
electrical-reproduction machines.

In other words, horn-type repro-
ducers are vying with moving-coil
reproducers, and the moral seems
obvious. For really loud public-
address work, engineers often put
the sound output of a moving-coil
loud-speaker through a type of
logarithmic horn to obtain the
maximum volume. Similar instru
ments, with horns based on plano
reflex principles, may yet see the
light of day for ordinary amateur
use QUEUE.

Keeping Records Clean

BSENCE of surface scratch and
longevity of a record depend
very largely on whether or not the
record surface has been kept clean.
Dust, grit, and particles of the
record composition itself act as
abrasives if allowed to accumulate,
and it is not always an easy job to
make sure that all harmful dirt is
removed.

Brushing over the record surface
with rag is worse than useless, for,
instead of being removed, the gritty
particles are frequently forced deep
into the sound grooves, which in
time may break down the track
and result in excessive background
hiss

The correct method takes time.
Smear a few drops of fine oil over
the record and rub it well into the
sound channels with a soft silk
duster

Shifting Dust with Needle

Play the record over, using a very
fine ‘“pianissimo” needle, which
will shift dust from the bottoms
of the grooves. Wipe over the sur-
face with a dry portion oi the
duster, play it over again with a
normal-volume needle, and finally
polish with a pad of velvet.

A lengthy process, but one which
will cut down the record expenses.

B. MARSHALL
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THIS ARTICLE EXPLAINS

EOW .NEEDLE SCRATCH

ARISES AND

SOME METHODS BY WHICH
IT CAN BE CURED

\

the amount of
scratch which is
reproduced.

Any analysis of
scratch on a
record is a very
difficult matter.
The scratch is
principally
caused by friction
between the
needle and the
walls of the
groove in the
record, while the
point of therecord
bearing upon the
bottom of the
track is also re-

REVIEWS

L 3 L
0 1000 2000 3000

Fig. 1.—Effect of shunt condenser of
capacity

*015-microfarad

sponsible. Which
of the two exer-
cises the prepon-

L
4000 5000

NE encounters varying opinions
on the subject of electrical
gramophone reproduction. One of
the features claimed for the system
is the decrease in the scratch which
it is said accompanies the repro-
duction of a gramophone record.
On the other hand, you will meev
people who claim that the scratch
is, if anything, worse thanm with
mechanical reproduction. It is
significant that the original claims
for absence of scratch are not made
with such freedom nowadays, where-
as, 'on the other hand, one hears
comments on all sides as to the
desirability of utilising some method
for eliminating the scratch.

Real Truth of the Matter

The truth of the matter is that in
many cases scratch is noticeably
reduced when electricalreproduction
is adopted. This, however, is not so
much due to any inherent merit of
the electrical pick-up itself or due to
any abhorence on the part of the
electrons to scratch per se, but
because the amplifier, and even
more the loud-speaker, are incap-
able of achieving the frequencies in
which the scratch predominates. To
some extent the pick-up response
curve is a factor in determining

derating effect
depends upon the type of sound-box
or pick-up used.

Theoretically, unevennesses in the
bottom of the record groove, which
imparts a vertical motion to the
needle, should have no effect upon
the sound-box or pick-up. This is
not achieved in practice, but it is
clear that the relative effect of this
type of motion upon the scratch

T

Fig. 2.—Resistance in series with
condenser

depends essentially upon héw close
the particular reproducer is to the
ideal.

Scratch, therefore, cannot be
considered as taking place at any
given frequency. It is found, how-
ever, that a great deal of the more
noticeable scratch occurs in the
upper registers, somewhere in the
neighbourhood of 4,000 cycles per
second and upwards.

If we cut off the higher frequencies
the scratch becomes less noticeable
and’ this is what takes place in a
large number of amplifiers and

J. H. REYNER, B.Sc., AM.LLE.E., Answers the Question—

AreScratefILTERS

Worth ©
W(f)ﬁlc ?

loud-speakers. We talk glibly of the
necessity for reproducing frequencies
of 6,000, 7,000, and 8,000 cycles per
second. There are, however, a
limited number of loud-speakers
which will reproduce such high
frequencies at all satisfactorily.

Top Frequencies Lost

Many loud-speakers cut off, to
allintents and purposes, even before
4,000 cycles per second is reached,
while even if the loud-speaker is
tolerably efficient at this point, the
amplifier usually assists in losing
the top frequencies.

The result, therefore, is that
scratch appears to be less noticeable
while the tone has a fictitious
mellowness which sounds rather
pleasant at first, but soons begins
to pall owing to the lack of brilli-
ance. It is becoming increasingly
recognised that the upper fre-
quencies are necessary for natural-
ness, and that the mellow tone su
oftén considered desirable is a
snare and a delusion !

‘We are, therefore, faced with two
incompatible requirements. In
order to minimise the noticeable
scratch from a record we must cut
off the frequencies above 4,000 or
so. In order to retain brilliance and
crispness of reproduction with true
fidelity, so that, for example, a
violin does not sound like a flute,
then we must retain as much of the
higher frequencies as we can, even
up to, and including, 8,000 cycles
per second.

Striking a Compromise

Obviously we must strike a com-
promise between these two and this
is determined entirely by the con-
ditions under which reproduction is
taking place.

If the loud-speaker and amplifier
combined do not reproduce
efficiently above 4,000 cycles, then
the scratch will be fairly small, and
we can reduce it to a vanishing
point by including a scratch filter,
cutting off all frequencies above this
point. This will eliminate the
remaining trace of scratch without
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upsetting the quality since the
reproducing system as a whole
cannot do any better.

When We Can Afford to Cut Off

As we increase the effectiveness
of the reproducing system, including
the amplifier and the pick-up, so
that the upper registers are more
satisfactorily reproduced, then it is
clear that we can afford to cut off
less and less of the high tones and
when we reach the state of the
nearly perfect equipment which can
be evolved-to-day, we must then
definitely decide to lose a certain
amount of the upper registers in
order to combat scratch.

Tests made at the Furzehill
laboratories indicate, as far as can
be judged, aurally, that with a good
loud-speaker and reproducing equip-
ment, naturalness can be retained if
a scratch filter is inserted which
begins to cut off at 5,000 to 6,000
cycles per second and this may be
taken as a fair average value under
most practical conditions.

A Simple Method

We have then to consider the
manner in which we can cut off the
upper frequencies above a certain
limit without affecting the fre-
quencies below this- point. One of
the ways of reducing the effect of
the high frequencies is to shunt a
condenser of suitable value across
the source of supply.

This is clearly not a satisfactory
method, however, because it will
exercise a gradual effect, cutting
down the frequencies to an increas-
ing extent somewhat in the manner
shown in Fig. 1.

Losing -Brilliance

From this curve, it will be seen
that the input has been reduced
considerably in the frequencies
above 5,000, but that the frequencies
in the immediate vicinity, that is,
from 3,000 to 5,000 have also
suffered serious curtailment and we
should undoubtedly lose much of the
brilliance we desire to retain.

We can, however, improve the
performance by inserting a resis-
tance in series with the condenser,
as in Fig. 2. The initial voltage is
applied across the two in series,
while the output voltage is con-
nected across the condenser. The
impedance of the resistance remains
constant irrespective of frequency,

whereas the voltage developed
across the condenser falls off as the
frequency is increased.

The proportion of voltage, there-
fore, applied across the output
terminals is dependent upon the
relative impedance of the condenser
and the resistance. This is a simple
type of “low-pass’ filter.

Still better filters can be obtained
by inserting a choke in series with
the condenser, instead of a resis-
tance. This is another form of low-
pass filter and by using a sufficient
number of sections, it is possible to
make the cut-off almost as sharp as
one desires, so that the curve

B

Fis. 3a)—Single  Fix.
section of low-
pass filter

3(b).—Two
low-pass filter sec-
tions in series.

becomes almost square-topped.

Fig. 3(a) shows a single section of
a low-pass filter and Fig. 3(b) shows
two of these sections in series giving
a two-section arrangement. It will
be noted that the complete section
not only includes an inductance
before the condenser, but also after
it, this being to avoid reflection, an
effect which I shall discuss in a
further article. In a multi-section
filter, therefore, the middle induc-
tances are all twice the value of the
terminal inductances, this being

data showing how the cut-off can be
made to vary in accordance with the
constants of the filter, so that it will
be possible for those readers who
are interested to design their own
scratch filters, and to try them on
their own equipment.

INDEXING RECORDS

O matter how efficient are the

record-storing arrangements

(and they skould be efficient if the

records are worth keeping), it is

often difficult to know just which
record is which.

The discs should be stored hori-
zontally, and this may render it no
easy matter to affix name tags to
the record covers so that they are
clearly visible. A good plan is to
gum to one corner of each record
cover a small numbered or lettered
tag. These numbers or letters can
correspond with an index kept
on a separate shelf.

Use of Pocket Note-book

A pocket note-book with cut-out
marginal alphabetical index is very
useful for this, for in most books
of this kind quite a number of
entries can usually be made on one
page, and the records can be num-
bered A1, A2, A3, and so on, until
one alphabetical section is com-
plete, and then Br, B2, B3, etc.

If desired, a second book may
be kept in which the record titles
are given in alphabetical order, and
obviously for this a marginal-index
book is just the thing. “Mac.”

a feature of a
properly-designed
arrangement.
Fig. 4 shows the
type of curve
obtained with a
two-section filter,
as shown in Fig.
3(b), with appro-
priate values for
the different com-
ponents. It will
be seen that the
frequencies below
the cut-off point
are quite well
maintained, and
that a fairly sharp
cut-off results at
the actual critical
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‘The Best OrganRecords

1‘0 me there are two kinds of
satisfaction derivable from
music : the mental pleasure (in-
cluding the emotional) arising from
following the invention of the com-
poser and performers in melody,
harmony, and rhythm with those
variations of time and volume that
may be called expression, and
another, a purely physical content,
that I feel when my body is bathed
in wmusical vibvations.

. Physical Joy of the Organ

I love to sit right beside a concert
grandpianowhenavigorous perform-
er is at work, and I love better still
to sit in some roof concentration of
grandorgan-tonewhensomemajestic
composition is being played; if the
composition is a good one, then so
much the better; but even if there
is not much invention in the music,
so long as the glorious instrument is
saturating me with musical tone the
physical joy remains.

No doubt the same feeling, unex-
pressed and therefore subconsci-
ous, is at the root of the affection so
many feel for the grand organ, not-
withstanding its marked inferiority
to the grand orchestra in the com-
plexity of musical ideas it is able to
portray.

Where Radio Comes In

Ouly valve amplification and a
modern loud-speaker (or two) can
put enough energy into the air to
give a grand organ record the
physical superiority to.an orchestra

justifying its rendition to a musical

audience in these days of unlimited

magnificent orchestral recordings.
Many hundreds of organ records

have passed through my hands

By H.T. BARNETT, M.IE.E.

since electrical recording began, but
only a few of them render music of
a kind that is much more inter-
esting on an orchestra, and with
such volume and solidity as to make
one feel enthusiasm for the intrinsic
grandeur and magnificence of the
organ used.

Of course, with 100 tracks to the
inch it is impossible to record the
fundamental of 32 ft. tone propor-
tionally, the success of recording
deep pedal tone so that it shall be
convincing lying in the generation
and recording of the friendly groups
of harmonics when we hear them
recreate in our brains (and perhaps
in our floors and ceilings) the

impression of the fundamentals (or

the actual frequencies) from which
they were derived.

In my opinion the best of the
whole group, be it remembered
strictly from the physical point of
view, is Easter Hymns (3s., B2274,
H.M.V.). Itis played by Herbert
Dawson on the organ of Kingsway
Hall. An organist friend tells me
the 32-ft. tone on this organ is
‘ synthetic.”” If that is the case I
wish all organs used for recording
had a synthetic 32-ft. stop. Cer-
tainly the trumpet stop is the best
I ever heard.

Next to this there are three, the
two new Columbia discs made on
the Lyons Cathedral organ by
Edouard Commette, Toccata, Gig-
out (9497, 4s. 6d.), and Fantasia in
G Minor, Bach (9552, 4s. 6d.), with
Epilogue on the **Old 100th,”’ played
by Stanley Roper at St. Margarets,
Westminster (C1682, H.M.V., 4s.6d.).

.pest,

A record fully as brilliant as
these, but a little less full in the
deep bass, is Fantasia and Fugue on
B.A.C.H, Liszt, played by Guy
Weitz on the organ of the Romish
Cathedral at Westminster (Cr3sr,
HMYV, 4s. 6d.).

Full-blooded Examples

Full-blooded examples of other
organs that particularly appeal to
me are as follows :

The Albert Hall: Land of Hope
and Glory, played by Reginald
Foort (C1529, HM.V,, 4s. 6d.).

Temple Church : Sonata on 94th
Psalm (presumably an extract),
Reubke, played by G. Thalbin Ball
(B2788, H.M.V,, 3s.).

Central Hall, Westminster:
Storm, Meale, played by Arthur
Meale (B2347, HM.V,, 3s.).

Whitetields Tabernacle : The Tem-
Shaw, played by Spencer
Shaw (Winner, 2s.), and Merchant
of Venice Marches (Winner, 2s.).
The numbers are 4587 and 4767..

Canterbury Cathedral: Scipio
(march), Handel, played by Dr. Pal- |
mer (B2s42, HM.V., 3s.).

Magnificent Tone

Now, in addition to these organ- |
only records, there are two records
in which there is magnificent organ
tone in combination with that of
other instruments. The first is
Hallelujah Chorus, Handel, played
by Paul Mania, with some assistance
by a trumpet (E10760, Parlophone,
4s. 6d.), and Trumpet Voluntary,
Purcell, with Solemn Melody, Davies,
played by the Hallé Orchestra, with
the organ of the Free Trade Hall,
Manchester (L.1g86, Columbia,
6s. 6d.).

Is There Anything You Want To Know ?

Whatever you want to know about gramo-radio,

Technical Staff.

For many months they have kept abreast of this latest
development and can reply to any query that may be

consult the ‘ Wireless Magazine”’

raised in connection with it.

If your pick-up does not give the results you think it
should—if your amplifier is not quite distortionless—
in fact, if you are in trouble of any sort, the Technical

Staff can put you on the right track.

So that the Staff is not absolutely overwhelmed with

asked.

queries (and to avoid the trouble of answering any of a
frivolous nature, which results from a free service)
a nominal fee of 1s. is charged for every two questions

Write your query or queries (not more than two can be
answered for each reader) on one side of a sheet of paper ' '
and send it, together with a stamped addressed envelope,
a postal order for 1s. and the coupon from page iii of the
cover, to Gramo-Radio Queries, *“ Wireless Magazine,”

58/61 Fetter Lane, E.C 4.
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IFE has been rather eventful at
Savoy Hill recently. The appro-
bation of the critics respecting the
transference of Mr. R. E. Jeffrey from
the post of Dramatic Producer to
that of head of the new Ideas Depart-
ment was taken very seriously and
urgent representations were made on
behalf of Mr. Val Gielgud, his succes-
sor in the Dramatic Department, in
order that the latter’s aims and ideas
might receive equal consideration
from the Press to that accorded Mr
Jeffrey.
And Val, with a little prompting,
Ronald Colman

listens on ° the
short waves

He

‘stumped up  haundsomely.
announced that he intended, as soon
as he was comfortably settled in the
saddle, to commission plays from
well-known dramatists, which has
left O.C. Finance wondering where
the new Dramatic Producer reckons
the money is to come from.
However, we are already promised
a radio play by Mr. Ashley Dukes,
who wrote The Man with a Load of
Mischief; and that makes a capital
start for young Mr. Gielgud, who
should do well in his new job when he
has conquered his initial nervousnes=

and adapted himsell to certain
financial limitations, about which his
predecessor, R. E. J., with six years’
experience behind him, can say a
good deal.

Other commitments of the B.B.C
for 1929 will be regarded as requiring
first consideration from the financial
wizards of Savoy Hill; Sir Thomas
Beecham’s national orchestra scheme,
for example, definitely ranks higher
than dramatic commissions, even as
the latter take precedence of variety.

Listeners will hear something soon
about an extension of activity in the
last-named field. Mr. Black,
of the London Palladium, did
yeoman service to broad-
casting in breaking down

the outer ramparts of the
variety managers’ defences
against the incursions of Savoy Hill.

The inner defences are weakening
and very soon nothing will be left of
the ban which for four years has kept
the broadcasting studio and the
variety stage in a state of polite
hostility. Once the managers have
adopted a permissive attitude to-
wards broadcasting from the stage
of the several leading halls, some
arrangement will follow for the use
of individual artists on a co-operative
basis.

It is significant that some of the
managers who have hitherto proved
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adamant over the question of liaison
with broadcasting are beginning to
be impressed by the Palladium
experiment and a chain of relays
from all over the West FEnd is well
within the bounds of probability.
The Coliseum and Alhambra are only
a beginning.

Target of the Sharpshooters

The B.B.C. was the target of the
sharpshooters of the Press for some
weeks at the opening of 1929; but
Savoy Hill did not concern it-elf
greatly over the general attack on its
finances. The balance sheets, which
are properly available for the Post-
master General, show that the criti-
cisms levelled against the B.B.C. as
regards extravagance in its plans
for the erection of Broadcasting
House and in the salaries paid to the
Board of Governors had no genuine
foundation.

It seemed to be assumed that the
Board’s meetings should be heralded
by a fanfare of trumpets ard that
communiques should be issued res-
pecting all of the Board’s activities.
Because this has never been done
since the- Corporation came into
being in 1927, the conclusion was
reached that the five members of the
Board did very little for their keep.

What Are the Facts?.

What are the facts? The Board
meets on an average at fortnightly
intervals to deal with matters which
require collective decisions. In the
intervals between these meetings,
each Governor regularly handles the
more pressing problems affecting
different branches of the B.B.C,, by
and with the advice of the Director-
General, Sir John Reith.

The publicity officials at Savoy
Hill exercise all their ingenuity in
keeping the Big Six out of the lime-
light; but it should be remembered
that every announcement that eman-
ates from the B.B.C. and every pro-
gramme item reflects in some degree
the activities and policies of those at
the top.



New Wavelengths of the

Furopean Station

Wavelength Station and Call Sign Kilocycles Wave[ength Station and Call Sign Kilocycles
211.3 Beziers . .. .. .. 1,420 Dresden . .. [ B
222.2 Cork (5CK) oa 8o Qo 1,350 387.1 } Bremen .. oo - } 776
236.2 Montpellier .. 5 .. 1,270 391.6 Hamburg .. ac i 766 [
240 Nurnberg . B bo 1,250 396 Plymouth (5PY) Lo SR | 757
243.9 Newcastle (5NO) ] 1,230 306.3 Bucharést - || 757
245.9 Posen I . . B 1,120 400 . San Sebastian (I‘AJ‘%‘ - - 750
70 Kiel .. 56 .. oa 200 401 Glasgow (558C) .. - b o 748
5 Cassel . .. .. .. ’ 404 Radio Espana .. . . 744
252.1 Juan-les-Pins .. . .. 1,190 405 Madrid (EAJ %) 5 . .. 703
260.1 Ho((a; %r S .. .. . 1,153 406 erne . - . 3 739
) Leeds (2L. ) .. 5. .. 408 Reval (Tallin) R v g 735
260'9,} Laibach .. a0 - 00 I,150 411 Dublin (2RN) . . - 735
203.2 Cologne .. E o 00 .. 1,140 414 Radio Maroc (Rabat 50 .. 724
264 Lille (PTT) N B . 1,136 416.1 Kattowitz . .. . 721
265.5 Muenster .. - o 3. 1,130 416,0 Grenoble (PTT) .. - . 720
4 265 } Trollhattan e e .. { 1,130 421.3 Frankfurt .. . B 712
goslce e b 432.3 ‘Brunn (Prnq) . . 694
anzig .. .. g0 438 Stockholm .. . . 655
272'7} Kaiserslazx}t):%r% .. je .. { 1,100 443.8 Rome (Romas) T Lo 6476
Limoges .. . .. Paris (Ecole Sup., ) . )
273 } Sheffeld (6LF) 1. . . { 1,108 4498} | Bl deaux (RadioSud Ouest) .. /688
urin .. .. .e ) Aachen .. .
275 } Ghent .. .. { BP9 4559 ¢ Porsgrund. . .. bo {654
277.8 Bratislava. .. o 1,080 Innsbruck A po .
279 Bordeaux (PTT) . . 1,074 6 Bolzano .. o i 658
280 Rennes .. . .. .. 1,070 45 Aalesund .. J . . l
280.4 Koenigsberg - L .. 1,070 Klagenfurt 5 A
Berlin (E) .- .. 462.2 Langenberg . . § 649
283 } Stettin .® - . - {1,061 475.4 Berlin .. .. . 631
Magdeburg HB P 467 Lyons (PTT) = o 630
285 Barcelona (EAJ13 B o8 1,050 482 Daventry (5GB) .. . . 622
288.5 Bournemouth (6B\l .. L {1 040 489.4 Zurich .. 0o ock . 613
9y Edinburgh (2EH) 0 oc ’ 496.7 Oslo . x oc = B 604
291.3 Radio Lyons z 5o 1 1,030 500 Tromso .. g oo = 600
Dundee {(2zDE) .. - .. 504.2 Milan ol .. P - 595
Liverpool (6LV) g 0o 511.9 Brussels .. .. . . ! 586
294.1 Stoke-on-Trent (ST} .. .. 1,020 519.2 Vienna .. .. . .. 557
Swansea {5S8X) .. L. . 528.2 Riga . .. . . 568
J Hull (6KH) .. ve 86 536.7 Munich .. w . 559
297 Notodden . .. | .. 1,010 545.5 Sundsvall .. » . 550
300 Huizen . b ‘s .. 1,000 554.5 Budapest .. .. e 541
303 Belfast (2BE) .. I .. ggx ] ﬁugsburg .. . .. m
305 Agen . 30 982 E anover .. - -
308 Zagreb (Agram) .. .. 973 566 Cracow R .. | 330
309 | Oviedo (EA]J19) ; o 970 Hamar .. .. i 00
311 Aberdeen (2BD) L) o 964 577. Freiburg .. 0 55 = 520
314 Wilno s o oo 955 680 Lausanne .. .. 0 ' 441
315 Marseilles (PTT) 56 . 951 760 Geneva = . bo e 395
315.7 Falun } . u - 950 770 Ostersund | - 390
321.2 Brestau .. Fa Lo o 937 825 Moscow, .. .. od b8 363.5
322.6 Vitus (Paris) L L Lo 931 925 Homel | % & e P 323
323 Cardiff (sWA) .. e - 928 1,000 Leningrad . . 50 300
326.4 Gleiwitz .. - - - 919 1,070 Basle . oL - o 297
329.7 Brussels .. .. Ko ¥ 910 1,071 Hilversum .. . ie 280
333 Naples . 08 00 B8 9ot 1,080 Strastioury b - - 2%7.6
333.3 Reykjavik e .. GoO 1,153.8 Kalundborg e .. .. 262
336.3 Paris__Petit Parisien .. . 89z >0 | Stamboul .. N - - 250
339.8 Copenhagen . .. o 883 0 f Boden = 86 .. 00
343.2 .| Prague(Praha) ., .. .. 874 1,351.2 Motala .. . .. .. 222
346.8 Goteborg .. .. 6o 863 1,415.1 Warsaw .. .. . 5 212
350.5 Barcelona (EAJI) . . 856 1,485.1 Moscow . ¥ b g 202
354 Algiers (PTT) .. - . Bab.7 | 1,488.15 Paris—Eiffel ’I‘ower - N 202
354.2 Graz .. e ol 847 1,504 Lahti ~ .. 199
358 London (2LO) - .. . 338 1,562.5 . gavclerlltryl (5‘(X) e .. 192
361.9 Leipzig .. 0 Eon oo 29 orddeich. 0 o £ K
365.9 Ber‘éen e .. bc .. 820 1,648.3 Zeesen . .. v 1 182
369.9 Seville (EAJs5) .. bo 811 1,680 Kbarkov .. oS b d = 178
370 Paris (Radio LL). . 00 20 811 1,744 Radio Paris 00 od X 172
374 Helsinglors (Helsinki) .. = 800 1,818 Angora .. . .. - 165
374.1 Stuttgart .. o . 00 8oz 1,852 Huxzen - .. - 161
378 Manchester (27Y) 30 06 793 1,950 Schevemngenhaven 50 2 154
382.7 Toulouse . oo Ko 784 2,000 Kovno o5 ¥ o " 150
387 Fredriksstad .. B ~ 775 2,041 Bergen .. . o | 142
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COMPRISES SCREENED-

GRID H.F.,, DETECTOR AND

TRANSFORMER - COUPLED
L.F. STAGE

FIRG G0 GO G5 60 O

The Q coils cover both wave~
length ranges

HERE is a certain controversy
concerning screened-grid valve
sets as to the amount of screening

which is necessary. In general, a
screened-grid set is much more care-
fully screened than a receiver em-
ploying triode valves. One is some-
times tempted to ask whether elabor-
ate screening is really necessary and
the present receiver is an attempt to
answer this question.

Extremely Simple Layout

A short time ago I constructed a
very simple three-valve receiver hav-
ing one H.F. detector and one L.F,,
ordinary three-electrode valves being
used throughout. I found that by
paying particular regard to the ques-
tion of stray coupling between the

ANODE

QHF
CONDENSER

ColL

GRID LEAK &~
CONDENSER

CONDENSER
- i

circuits and by using Q coils, which
assisted me owing to their astatic
properties, I was able to obtain an
extremely simple layout which never-
theless gave results distinctly above
the average.

It occurred to me that with proper
precautions, similar results should be
obtainable utilising a screened-grid
valve and that the amplification
should be enhanced owing to the
greater mutual conductance of the
four-electrode valve.

One of the principal features of
this type of circuit, however, is the
absence of any neutralising adjust-
ment, the capacity feedback in the
valve being absolutely negligible
owing to the screening. It is clearly
necessary to avoid stray couplings

REACTION AERIAL

CONDENSER

DETECTOR

§ PRE-SET
ONDENSER

METAL
SCREEN

This plan view clearly shows the layout of all he parts in the Simple Screen Three
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external to the valve or the effective-
ness will be nullified.

Now magnetic coupling we can
avoid by using astatic coils or by
suitably arranging the connections to
the coils, or both. Capacity coupling,
however, is more difficult to avoid
unless some sort of screening is
adopted, but-I felt that, at the most,
a simple partition screen in between
the anode and grid circuits would
meet the case.

Confirmed by Experiment

This was soon confirmed experi-
mentally, for I found that by using
Q coils, separated by a suitable
distance and with a simple partition
screen between them, I was able to
obtain perfect stability with a high
degree of amplification.

This, therefore, made it possible
to design a simple receiver which
could be constructed with the mini-
mum of difficulty and yet which
would make use of the undoubted
advantages arising from the employ-
ment of the screened-grid valve.
The circuit adopted is simple in
character, - being illustrated on the
next page.

Leaky-grid Detector

It should be observed that there is
a tuned-grid circuit followed by a
transformer-coupled  arrangement,
feeding a cumulative grid detector.
In order to minimise damping and
also to give a smooth reaction control,
the grid leak has been connected to
the potentiometer across the L.T.
supply.

This is a fixed potentiometer
having a resistance of 2,000 ohms
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The Simple

Screen Three (Continued)

satisfactery results to be obtained with
batteries which would otherwise give trouble.
: . The protection of the windings of the loud-

speaker is, of course, another valuable asset
and every experimenter should utilise a choke-
output unit of some form for all his experi
ments.

Why Q Coils Have Been Used

Q coils have been used, partly on account of

their astatic properties and partly in order

to cover both wavebands so that no coil
changing is necessary. This condition is rapidly

becoming a sine qua non of modern design

For this particular circuit, a transformer 1s
required having a winding suitable for the
screened-grid valve. This has not hitherto
been available and in the earlier circuits which
have been published using Q) coils, a tuned-
anode arrangement has been adopted. It is
becoming the practice, however, to utilise a
transformer having a 1:2 step-up in the anode-
circuit as this is more suitable for the later
types of screened-grid valve which are being
made with lower internal resistances.

| [ 3
TFHULNAL STRE

%) (X2~ ©

\

6d., post free, if

This layont and wiring diagram can be obtained for half price, that is
the coupon on page iii of the cover is used by March 31.
Ask for No. W.M. 131. Connect up all leads in numerical order

Increased Amplification and Selectivity

A ; The consequence is that an increased ampli-

fication is obtained from the valve while the
selectivity is improved owing to the minimisa
tion of the valve damping in the circnit.

and being so arranged that tappings may be obtained
at Y, '/;, or % of the way along. The receiver is
lollowed by a straightforward transformer-coupled L.F.
stage feeding a super-power valve for the output stage.

Choke-output Recommended

For the sake of simplicity, no choke-output circuit has
been included in the receiver, but it is strongly to be
advised that some such unit should be employed.
This has a material effect upon the performance of
any set, for it avoids all battery feedback and enables

A transformer of this type has not hitherto
been available in the Q-coil range, the only transformer
being the QSP type which is suitable for split-primary
circuits. Special screened-grid transformers, however,
known as the QSG type have now been evolved by
the various manufacturers who have, incidentally, dis-
played some originality in the design.

The various types, therefore, are not all the same,
but differ slightly according to the particular make.
They are all, however, approved as regards the actual
results and conform to a standard specification as
regards the connections and method of winding so that

PRE-SET
-0003

T0.
000025 | 4

2 » |
\

|l | IA LORELN B
._"—L' ra
“us y, ~0u01 \
6 Fixen
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Here is the circuit of the Simple Screen Three

Differences in Various Makes of Q Coils

The Wearite QSG coil as used in the original
set employs a primary winding wound over the
bottom end of the outer secondary winding, but
spaced therefrom with a system of ebonite
spacers to avoid capacitv effects between
the windings.

The Lewcos coil utilises « primary winding
placed in between the two secondary sections
and this has been found to give particularly
good results.

The Finston QSG coil utilises a fine-gauge
winding placed over the bottom end of the
outer secondary section in a manner somewhat
similar to that employed with the QSP types.

The effect of all these coils is to give a

they are all interchangeable.
O3 -
H
2y
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A Screened-grid Valve Set by J. H. Reyner

step-up ratio of approximately 1:2
with a tight coupling on both
wavebands so that the circuit is to
all intents and purposes equivalent to
a centre-tapped coil.

It will be noted that no high-
frequency choke has been included in
the detector circuit and that, in addi-
tion, a .ooor-microfarad condenser
has been connected from the anode
of the detector valve down to L.T.—,
This will appear to many to be against
the usual principles of design, but, in
point of fact, it is an arrangement

which gives excellent results in
practice.
Insufficient By-passing

The H.F. choke is usually employed
to keep high-frequency currents out
of the L.F. stages, the H.IV. itself
being by-passed through the reaction
condenser. In the present instance
weare only using a very small reaction
condenser and the by-pass condenser
is not sufficient.

I have, theretore, connected an
additional .0ooo1-microfarad condenser
from the anode of the detector to
L.T.—, thereby providing adequate
by-pass for the H.F. currents. With
this precaution it was not found
necessary to include a high-frequency
choke, as neither the quality nor the
reaction effect was at all impaired
by omitting it.

Master Rheostat

A master rheostat has been pro-
vided.to control all the valves, this
also serving as a volume control. The
screened-grid valve is sufficiently
critical on filament temperature to
luse a great deal ofitsefficiency if the
tilament wvoltage is only slightly
reduced, while the detector and L.F.
valves retain their characteristics
practically unimpaired. The arrange-
ment, therefore, works as a satis-
factory volume control without caus-
ing distortion

Simple to Construct

Coming now to the construction
of the set, this has been laid out with
a view to simplicity. The screen in
particular has been carefully thought
out. It consists of a simple partition
screen and there are only three wires
which have to pass from one side
of the screen to the other.

Twa of these are the filament wires

CONSTRUCTION CAN BE COMPLETED
BEFORE THE SCREEN IS FIXED IN
POSITION

The grid-bias battery is mounted in the clips on the left of the baseboard in the
Simple Screen Three

trom the screened-grid valve, and to
allow these to have ready access, a
portion of the screen has been cut
away at the bottom. The third lead
is that from the anode of the H.F.
valve to the primary of the Q-coil
transformer. This is a simple flex
lead which passes through the screen
itself. There is finally a connection

See layout
diagram on
apposite page

which has to be made from L.T.—
to the screen itself.

The object of arranging matters in
this way is that the whole of the set
can be constructed entirely without
the scrveen tn position, which allows
full access to all the components.
The screen may then be placed in its
appropriate position, when it will

' Full-size
blueprint
available

Another view of the Simple Screen Three, which incorporates special all-wave coils
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The Simple Screen Three (continued)

Copper or
aluminium "

can be used )
,1“/

for the S

Cetails of shield
imple
Screen Three

automatically clear the filament
wires owing to the slot already
referred to.

Two connections are then necessary
from earthand L.T.— on to the screen
and finally the flex lead is poked
through the hole in the appropriate
position. The construction is thus
simplified to the greatest possible
extent.

The first operation is the mounting
on the panel of the two tuning con-
densers, the reaction condenser and
the master rheostat. Two holes must
also be drilled in the positions shown
for the spindles of the )-coil switches.

Baseboard Components

Attention should then be turned
to the baseboard components. First
of all mount the two Q coils, the
QA coil on the left and the QSG coil
in the middle. The QA coil has been
mounted a little more to the rear of
the baseboard to clear the tuning
condenser and allow easy access to
the terminals.

The three valve holders are dis-
tributed along the back of the base-
board, the L.F. transformer towards
the right-hand 'side, the extreme
right-hand position being occupied
by the grid-bias battery. The grid
condenser and leak, H.F. by-pass
condenser and fixed potentiometer
are mounted in the positions shown.
The sole remaining component is the
pre-set condenser in the aerial lead.

Advantage of Variability

In early Q-coil circuits, this con-
denser was usually made a fixed
condenser of .ocooi-microfarad capa-

city. It has been found sub-
sequently that a very flexible
adjustment of the selectivity to
suit one’s own local conditions
can be obtained if this is made
variable.

The present condenser is
variable from .0003 to .000025-
microfarad, between which ex-
tremes positions can' readily be
found which give suitable results.
The larger this capacity is made,
the less the selectivity and the
greater the signal strength. If
this capacity is made too large,
however, there is a tendency for
the aerial dial to fall out of step
with the H.F. dial towards the bottom
of the scale.

Having assembled the components,
excepting the screen, which is not
yet put in position, the wiring may
be carried out. This will present no

SLOT 1N BACK ,“.
a8"x 2%

FRONT To
~TAKE. PANEL
18"X7 "

10T I
BACK 3"X2"

Dimensions of Cabinet

difficulty. For the sake of further
simplicity no soldered joints have
been made anywhere in the wiring,
all the connections being taken from
terminal to terminal so that the
receiver may be constructed by the

most non-technical reader without
difficulty.

Full-size blueprints can be obtained
on application to ‘the office of the
WIRELESS MaGAazINE. These show the
wiring in such unmistakable terms
that there is no possibility of error.

Having completed the wiring, with
the exception of the two wires from
L.T.— to screen and earth to screen,
the screen should be placed in position.
If the wiring has been followed out in
accordance with the diagram given,
the screen will fit in position without
fouling anything.

One Small Terminal

There is a small terminal towards
the bottom of the rear portion of the
screen and to this two further wires
should be connectec, one to one
terminal of the first valve holder
and the other to the earth terminal.
The flexible lead from terminal No. 3
of the QSG coil should be pushed
through the hole in the screen pro-
vided therefor and this completes
the wiring.

The testing out of the receiver
may then be proceeded with. Con-
nect up batteries to the several
terminals as follows: 2, 4, or 6 volts
to L.T., according to the valves to be
used. H.T.— is connected to the
L.T.- terminal. The H.T.41
terminal is taken to 8o volts or there-
abouts; H.T.}2 is taken to 60 volts,
while H.T. 43 is taken to 120 volts.

Lower Voltage if Desired

Slightly less voltage may be used
onH.T. 4 3ifdesired, quitegoodresults
being obtainable with only 100 volts.

COMPONENTS REQUIRED FOR

1—Ebonite panel, 7in. by 18in.
(Parfait, Becol, or Trolite).
2—.0005-microfarad variable conden-
sers (Ormond, Utility, or Formo)
1—.oooI1-microfarad reaction conden-
ser (Peto-Scott, Bulgin, or
Lissen). .
1—15-ohm filament rheostat (Peer-
less, Lissen, or Gecophonte).
3—Antimicrophonic valve holders
(W.I3., Benjamin, or Formo).

1—QA coil (Wearite, Lewcos, .or
Finston).

1—QSG coil (Wearite, Lewcos, or
Finston).

i—1-microfarad fixed condenser (Du-
bilier, Lissen, or Mullard).

1—.0003—000025-microfarad pre-set
condenser (Formo type J).

1—Fixed potentiometer (Polar).

THE SIMPLE SCREEN THREE

1—.0o03-microfarad fixed condenser
and 2-megohm grid leak (Mul-
lard).

i—.ooo1-microfarad fixed condenser
(Dubilier, Mullard, or Lissen).

1—Low-frequency transformer (Edis-
wan, B.T.H.,or R.I. and Varley)

1—Pair grid-bias battery clips (Bul-

gin).

g—Terminals, marked : Aerial, Earth,
LT+, LT —, HT. +1,
HT. +2, H.T.+3, LS +,

L.S.— (Eelex or Belling-Lee).
2—Terminal strips, 3in. by 2 in.
and 8in. by =2in. (Parfaif,
Becol, or Trolite).
1—Copper screen (Parex, Wilburn,
or Ready-Radio).
1—Cabinet with 101in,
{Carrington).

baseboard
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In such circumstances, it will prob-
ably be found advisable to reduce the
voltage on H.T.+ 1 to 70.

The loud-speaker may be connected
up in circuit, the aerial and earth
connected to the appropriate ter-
minals and a grid-bias battery inserted
in the clips on the right-hand side of
the baseboard.

The red plug (from the valve
holder) should be connected to the
positive socket on this battery, while
the lead from the transformer ter-
minating in the black plug should be
connected to-6 to-g9 volts, according
to the valve in use. The makers’
instructions issued with each valve
give clear indication of the correct
grid bias to use with any given H.T.

Suitable Valves to Use

The valves to be used in the receiver
are of the ordinary variety. A straight-
forward screened-grid valve such as
the Osram S215 or corresponding
type may be used in the first stage,
and the flexible lead coming through
the screen is connected to the ter-
minal on the top of the valve.

The next stage should carry a
simple detector valve having a medium
impedance. A Mullard PM1HF or a
Marconi HL210 serve excellently in
this position.

The last stage should carry a super-
power valve such as an Osram
DEP240 or the Cosmos SPi8RR.
An ordinary power valve may be
used here, but there will be a tendency
to overload owing to the strong
signals provided by the detector.

Switch on the set by rotating the
master rheostat in a clockwise direc-
tion to its maximum position. Place
both the Q-coil switches either to the
left or to the right. Both switches
must be in the same direction as no
satisfactory results will be obtained
il one is in one position and the other
in the other.

S vitch Positions

The particular position of the
switch for long and short waves
is indicated by the makers them-
selves. Rotate the two tuning dials
approximately together with the
reaction condenser at the minimum
position.

No difficulty will be experienced
in hearing a number of stations
which can be brought up to full

Full-size
blueprint
for 6d.
post free.

Another view showing the Simple Screen Three all ready for use with valves in
position

strength with the reaction control.
No reaction, of course, is required on
powerful stations such as the local
station or 5GB, while many of the
foreign stations are received at
excellent strength without any re-
action control.

The Lazy Lover
(Tune : “ To Anthea.”)

Bid me to give, and I will give
Instructions unto thee,

Although thy head is like a sieve
For science, I can see.

Bid me explain, and I'll explain
The cathode, grid and choke,

And strive to make my meaning plain,
Your interest to evoke.

Bid me to name, and I will name
Transformers, volts, and “therms,”

Although to thee they are but names,
A mass of jumbled terms.

Thou art my Love, my heart of hearts,
But do not beg of me

To gather up those wireless parts
And make a set for thee !

LESLIE M. OYLER.

An interesting point arose when 1
was testing the receiver. I happened
to be tuning-in at half-past ten in the
morning and found a station giving

133

a peculiar tuning note. I thought at
first that it was Radio Paris and was
somewhat disappointed with the
weak signal obtained, for although
the station was at good loud-speaker
strength, it had not the punch
behind it' which I expected from
Radio Paris.

A few minutes later, a clock pro-
ceeded to chime the four quarters
and then to strike the hour. This
indicated a station sufficiently far
away to have a different time from
ours.

After this, the station proceeded
to give announcements of some
character in a language with which 1
was not familiar, each announce-
ment being repeated twice over.

Result of Wavemeter Test

A wavemeter test which showed
the station to be operating on 1,873
metres, coupled with the fact that
Kosice in Czecho-Slovakia is rated
to work on 1,870 metres and should,
moreover be working at this particu-
lar time in the morning, practically
established the identity of the station.
As the station is only operating on
5 kilowatts and is distant 800 miles,
this will give readers a fair
indication of the capabilities of the
receiver.
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tsUperation andResponse

Full Constructional
Details Were Given
in the February
Issue of “W.M”

Further Notes on

the New Moving-

coil Loud-speaker
by W. JAMES

S this

loud- °
speaker has what is
commonly:known as a
low-resistance moving
coil, a transformer must
be employed to couple it with
the last valve of the receiver.
This transformer introduces
three effects and is, therefore,
a most important component,
which must be considered in con-
junction with the characteristics of
the last valve and of the loud-
speaker.

Adequate Inductance

In the first place, it prevents a
direct current passing through the
moving coil; it does this because the
secondary winding, to which the
coil is connected, is insulated from
the primary. As usually connected,
the whole of the anode current
passes through the primary winding,
from which it follows that the number
of turns of wire in this winding and
the size and arrangement of the core
must be correctly proportioned in
order that the transformer shall
have adequate inductance under
working conditions. '

Current Strength and Load

The second and third effects to
which I shall refer are to some
extent related and will, therefore, be
discussed together. One is concerned
more specifically with the relative
strengths of the currents passing
through the secondary circuit at the
lower and higher frequencies, whilst
the other has to do with the effective
load in the anode circuit of the power
valve and its relationship to the
amount of the power that can be
obtained from the use of a given out-

put valve and high-tension voltage.

Itis well known that the maximum
amount of power is to be obtained
when the load connected to the valve
has approximately twice the imped-
ance of the valve. For this reason
when the load itself has a low

LT-
I'ig. 1.—Circuit used for taking response
curves

impedance, a transformer is generally
employed in order that the effective
impedance counected to the anode
may more nearly approach the
optimum condition.

The term ‘‘matching impedances”
may be familiar in this connection
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and there is a simple formula
which, when properly used,
is helpful in practice :

2 x valve imped-
ance.

imped ance of load

TRANSFORMER
RaTio

As an example, with a 15-
ohm loud-speaket and a 3,000-
ohm valve, the first ratio to
try would be 20 to 1.

It therefore follows that the
cffect of the transformer connected
to the coil is equivalent to a load of
6,000 ohms_ joined to the anode of
the 3,000-ohm valve, which is a
condition for maximum output. This,
incidentally, is only true at the
particular frequency for which the
impedance of the load is 15 ohms.

Overloading the Valve

When the equivalent load is
smaller than this amount the valve
cannot be used to provide so much
power without distortion and, when
the load is much smaller, the valve
will show signs of being overloaded
(also by the milliammeter test), pro-
vided, of course, the input is main-
tained at the same value as under the
condition for maximum power.

Frequency Proportionality

But a point of great importance
has to be considered along with the
power conditions. I refer to the
relative proportions of the higher and
lower frequencies as indicated by the
current passing through the moving
coil for equal input voltages to the
grid of the power valve, and my
tests have brought out several 'most
interesting results.

I connected a low-frequency oscilla-
tor to the input of a power valve
having a tapped transformer and the
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loud-speaker connected to it (Fig. 1). The -
low-frequency current passing through the
moving coil was measured at various fre- ol
quencies and it was found that, with a given
valve, the amount of the low-frequency 60}~

current did not vary greatly when the ratio

was made 9, 15, or 22.5 to I, but the amount £ 50

of the current flowing at frequencies above 4
8

about 1,000 varied considerably. 40

r -4
Aluminium and Paper Formers 230
2
The curves of Fig. 2 show the results for =
a 3,000-chm valve; the moving-coil in this &
. . . )
experiment had an aluminium former. When Z 10
a coil wound on an ordinary paper tube was 3
employed, the results were as indicated in

20|

225/

3000 OHM VALVE
ALUMINIUM  COIL FORMER

15/1)(

1 1 1

Fig. 3.
From these curves one would judge the
best results to be obtained when the trans-

1 4 1 J
256 1024 2048 4006
FREQUENCY

64 128 SR

Fig. 2—Response curve of Lodestone with aluminium former

former had a ratio of 9 to 1, but the fact
should not be lost sight of that bass overloading may be
experienced. My experiments seem to indicate the best
results are obtained when the ratio is g to 1 for the coil

the correct ratio, although the actual strength of the
bass notes is not varied.
These points will be understood from the curves.

. Thus, in Fig. 3, at 64 cycles the current was
about 70 milliamperes, and at a litfle over
4,000 cycles 41 milliamperes when the ratio
was 9 to 1, and 30 milliamperes when the
ratio was 22.5 to 1.

No Indication of Relative Volume

It must not be thought that the curves
indicate the relative strengths of the sounds
actually produced because they do not; the
currents flowing are a guide, but other factors
lielp determine the output of sound. These
are the material of which the cone is made,
its size, the method of supporting it and the
nature of the centring device. But the curves
| illustrate the importance of the ratio of the

sor

70
;é\eo - —
2% ‘22-5/1
-
g 9/1
£ 40F
;é_ 3000 OMM VALVE J
£ 30 PAPER COIL FORMER 15/1
E
= 20t
A NS
Z 10-
o

- — 1 1 m
0 G4 128 256 512 1024 2048
FREQUENCY

Fig. 3.--Response curve of Lodestone with paper former-

having a paper former and 15 to 1 for the coil with the
aluminium former.

The g to 1 ratio should be used when output valves are
connected in parallel or'when the impedance of the out-
put valve is about 2,000 ohms.

In these experiments I employed a
Ferranti tapped output transformer
and. a Cossor super-power valve.

Use of Tapped Transformer

A standard 25 to 1 output trans-
former is satisfactory for a valve of
about 4,000 ohms (3,000 to 5,000 ohms
in last month’s article). I would sug-
gest that a tapped transformer be
employed, however, for then the
listener will be able to alter the
relative strengths of the treble and
bass notes.

As the volume is so largely deter-
minded by the strength of the notes
of from about 200 to 2,000 cycles, the
sound output is increased by employing

4096 transformer and a user of the loud-speaker
will be able to choose intelligently the best
ratio for his own circumstances.

Certain receivers magnify treble notes rather
more than the bass, whilst others may provide
practically uniform magnification, from which it is
evident that were the same transformer ratio used, the
reproduction would sound different in the two instances.
By altering the ratio, however, the relative strength of
the higher notes may be varied to suit the circumstances.

This view shows how the coil and centring device are fixed to the cone
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The Lodestone Loud-speaker (continued).

Another view of the Lodestone loud-speaker.
print (No. WM 126) is available for 1s., post free

There are one or two points in the
construction to which attention is
drawn. The first is the fixing of the
centring device. A cork washer
should first be placed in position in
the recessed portion provided in the
aluminium cone support and then the
paper centring ring should

be applied and
the edges firmly
secured.

The leather
surround com-
prises four pieces
which are cut to
the shape indi-
cated and then
stuck to the in-
ner surface of
the cone with an
overlap of % in.

It is necessary
to cut a card-
board ring to fit
the metal frame-
work. Theleath-
er surround may
be Seccotined to
this ring and then the cone assembled
in position. When it has been pro-
perly located it should be fastened
with Seccotine to the coil former and
the bottom of the centring ring.

Some hours must pass before the
joints are firm and then the complete

A full-size blue-

It is, of course, very necessary to
employ a baffle, and, as previously
described, a sheet of cardboard may
be used when experimenting.

Details of Field Windings

Details of the .6-volt winding for
the field have been given. For a
100-volt supply the winding may be
of No. 32-gauge enamelled wire with
every second or third layer covered
with a sheet of thin paper. No. 34-
gauge wire may be used for a 200-
to 250-volt winding, and here again,
when enamelled wire is used it is
essential to provide the paper insula-
tion and, of course, to carefully
bring out the ends.

A SUCCESSFUL SET

HE All-wave Screened-grvid Three is

giving excellent vesults in the Novih,
as this letter from a Manchester veader
discloses :

I have now wired up my All-wave
Screened-grid Three as per diagram in
the magazine, and the results obtained
yesterday were very satisfactory. As

be laid in position on the
surface of the cork. The
second cork washer should
then be fitted and a trace
of Seccotine may be em-
ployed to hold it lightly
in position.

Automatic

As the cork washers
and the paper centring
ring are accurately cut to
fit, the central hole in the

paper ring will auto-
matically be in its correct
position.

The moving coil should
be fastened to the paper
ring by sticking it with
Seccotine and it must be
truly positioned and al-

4.l'

MOUNTING THE
LODESTONE

BRASS STRIPS

Details of suitable

p

support and cabinet

lowed to remain until the

joint is quite firm. The centring ring
is secured }; in. from the edge of the
moving coil in order that there may
be free movement,

Cutting the Paper Cone

Finally, the paper cone is cut as
descrited in the February issue of
this magazine.  Notice, however,
that it is necessary to leave a portion
in order that the two edges may over-
lap by &% in.; a little Seccotine should

cone may be fitted to the electro-
magnet and bolted down. Do not
forget to secure the leads from the
moving coil to the surface of the cone.
Two strips of thin paper may be
employed and they should be placed
over the fine wires and stuck to the
cone. An amount of wire should be
left between the cone and the ter-
minals in order to allow free move-
ment without fear of the wires being
broken.
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yet, I have no pentode, but I am using
a Mullard power valve,

The stations definitely identified werc
Manchester, the two Daventry stations,
Frankfurt, Stuttgart, Stockholm, Hilver-
sum, Voxhaus, Radio Paris, Hamburg,
Koenigswusterhausen, and Copenhagen,
through Kalundborg, Denmark, very
strong. There were dozens of other
stations which I could not identify at
the moment.

This recetver was descvibed in the

November issue of ‘“ WIRELESS

MAGAZINE" and full-size blueprints

can be obtained fov 1[-each, post free
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HALYARD’S Chat on the Month’s Topics

Spring Noises
SN’T this just about the time of the
year when the B.B.C. programme
builders should be planning out their
programmes for the delightful days of
early spring? How would it be, then,
if we passed on a few suggestions to
our programme builders as' to the
typical spripgtime noises we should
like to have broadcast to us this
year?

My first suggestion is the broad-
casting of the songs of several birds
which sing so beautifully to us even
before the leaf buds have begun to
burst on the trees. The blackbird
would be my first choice, and the
thrush my second. If further songsters
were required, I would name the
chaffinch and the hedge-sparrow.

Then I would like to suggest the
broadcasting of the calls of the less
musical birds, the sawing noise of the
great tit, for example, and the suck-
ing noise of the starling on the
chimney pot.

Other delightful springtime noises
I should like to hear from my loud-
speaker are the humming noise of the
bees in the white alyssum and the
il RIQ
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Sprmg Noises

cheeping of a brood of newly-hatched
chicks.

What typical springtime noises can
you suggest we might have broad-
cast to us this spring?

* * *
Variable Conditions

Have you been worried at all by
the big changes which have taken

place in reception conditions on
certain nights this winter? Some
really remarkable changes have
occurred, sometimes within the space
of a few hours.

I have not been unduly bothered
by these changes when using my out-
side aerial, but I have found these
changes very troublesome indeed when
using my new frame aerial in con-
junction with my mew portable set.

Have You Beer: Worried

If you have had experience of recep-
tion with a frame aerial, I think you
will agree with me when I say that
such reception is very susceptible to
changes in reception conditions.

When I first tried my new portable
set and frame aerial at six o’clock one
evening, I obtained such poor results
that I thought I must have made a
mistake in the wiring of the set.
I went over the wiring and found it
correct and then I thought I would
reverse one pair of leads to the trans-
formers. Fortunately I had to leave
the set for a while.

At ten o’clock I returned to the
set. Stations came in all round the
tuning dial and I was really elated
with my success. A remarkable
change had taken place in reception
conditions during the few hours I
had left the set.

One interesting thing I particu-
larly noticed that evening was that
the change to better conditions had
caused the directional setting of the
frame aerial to become much more
critical.
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Ideas.

““Now then, George, old man, here
is a golden opportunity for you at
last,” I said to my technical adviser
on his last visit to my main reception
room.

““T am all attention,” said George.

‘“The new Research Department,
B.B.C. Programmes, asks listeners to
send along any bright ideas (hey
may have for the betterment of our
wireless programmes.”

“Well?”’

“The idea must be bright, con-
structive, and original. For a really
good idea the B.B.C. is willing to pay.
Now then, George, here’s your chance
to earn an honest penny from the
B.B.C. A good idea might mean
getting your licence money back.”

“I shall have to give the matter
my serious attention. Most of my
ideas, though, are either too bright,
too constructive, or too original.”

‘“How about this for a first idea,
George—a weekly talk to wireless
constructors?”

‘“Excellent.
that.”

‘“Suppose you gave the first talk

We should all like

An Honest Penny

of the series, George, what would be
your star piece of information?”

“How to tell bad ebonite from
good. Recent research has caused me
to evolve a simple test. You drop the
ebonite and tread on it. If it is good
ebonite, nothing happens. If itis bad
ebonite, you need a brush and a dust-
pan to clear up the mess.”
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Under My Aerial (continueay

‘“What about non-wireless subjects,
' George? Have you any ideas atall?”’

‘“Just one. I should put on-a
mystery speaker once each week.
Neither the name nor the subject of
the speaker would be announced.
You would arouse any amount of
interest in attempts to identify the
speakers. Uncle Arthur from Geneva
night go on for the first mystery
speaker. We have very pleasant
personal recollections of Uncle Arthur,
vou know. We should recognise him
all right.”

* *

*

Three Only

What is going to be the outcome
of all these developments which are
taking place in valve design these
days? It looks to me as if the day
is not far distant when nobody will
ever dream of making a valve set
with more than three valves.

Trree Only

The screened-grid valve, with its
high magnification factor, is rapidly
superseding the two-valve high-fre-
quency amplifier used on the high-
frequency. side of a multi-valve
receiver.

Further developments are being
made with this screened-grid type
of valve, so successfully popularised
by the Chummy Four set, and it is
confidently expected that a screened-
grid valve equivalent in performance
to a three-valve high-frequency ampli-
fier will soon be forthcoming.

On the low-frequency side of our
sets, the pentode is the most interest-
ing thing at the moment. This new
five-electrode valve gives a remark-
able degree of amplification, but it
possesses several disadvantages, chief
of which is the big demand it makes
on the high-tension battery. These
disadvantages are, however, being
overcome.

We ought to keep a very close
watch on these developments in valve
design. At present it may be all
right for us to look upon the man with
the multi-valve set as the chief

amongst us. Soon, however, a man’s
rank in our world of wireless will not
be determined by the number of his
valves, but rather by the number of
electrodes in his three valves.

* * *

Foreign Goods

One day last week I happened to
call on a wireless friend of mine who
is a wireless manufacturer in a pretty
big way of business. I found him in
his office carefully going through a
design for a new three-valve set.
Naturally, I was very interested,
and we had a fine old crack together
over the work he had in hand.

Amongst a good number of things
which came up for discussion was the
question of a slow-motion dial for the
set. Now, I have my own ideas on
slow-motion dials. I have tried all
the well-known types and I have my
own favourite type. Rather to my
satisfaction, I found that my manu-
facturer friend had a decided leaning
towards my favourite.

He showed me, however, a smaller
type of dial of attractive design. I
asked the price of this smaller type,
and I could not help remarking on
that price when I realised that it was
only & litttle more than half the price
of my own favourite slow-motion
dial.

“1 suppose you will use this
cheaper dial in your set,” I remarked
to my manufacturer friend.

‘“No, I shall do no such thing,”
was his reply.

“Why? " I asked, rather puzzled.

‘“ Because it is of foreign malcs.”

I think my manufacturer friend’s
attitude towards wireless components

One Day Last Week

of foreign origin is one which ought
to commend itself to us all, don’t
you?
* * *
Not Wanted
I wonder if any of you who live on
the slopes of the southern Pennines
have seen the B.B.C. mobile trans-
mitter recently, either at work or on
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Not Wanted

the move. According to reports at
the time of writing this mobile trans-
mitter is still roaming the Pennines in
search of a suitable site for the
northern twin-wave regional station.

A couple of weeks ago, I was
exploring a picturesque part of the
southern Pennines myself. Although
I tramped a good many miles amongst
the hills, I did not catch a glimpse of
the B.B.C. motor transmitter. Some
of you will have been more fortunate
than I was.

The interesting thing about this
roaming transmitter is that, wherever
it goes, it receives a poor sort of a
welcome. The good folk of the Pennine
towns seem to have got the idea thata
regional station on a town’s doorstep
is not likely to prove a blessing to
listeners in that town.

Still, a site for the northern regional
station must be found somewhere near
a town of reasonable size. You can-
not put a regional station right out
ia the wilds, miles away from
electricity and water supplies, and
telephone land-lines.  Besides, as
George says, the poor engineers must
be able to go to the pictures occasion-
ally.

* * *

Wireless Mysteries

Do you happen to know which
particular London lamp-post it was
which suddenly began to give out
music and speech from 2LO some
time back? I should very much
like to know where that lamp-post
is so that I could go and have a
good look at it.

Perhaps you have never heard of
this mysterious lamp-post. Neither
had T until I read about it in an
article on wireless mysteries in an
American wireless magazine the other
day.

Do you know of any mysterious
wireless happenings? Have you ever
heard a wireless receiver with neither
loud-speaker nor telephones attached
to it give out sweet music? Such a
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thing has been known to occur, the
explanation being that the laminations
of the core of the low-frequency
transformer have acted as dia-
phragms.

A most intriguing wireless mystery
referred to in the article mentioned
above was that of a water faucet at
Boston, U.S.A., which suddenly
started 