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" THE MOST HIGHLY
" RECOMMENDED BATT. ERY
\ON THE MARKET —

N\ '
' and Why . . . Performance—

has proved this cluim of being the
most efficient battery on the
market, British made in every
detail by the world famous
electrical firm with over 5o
vears’ battery manufacturing
experience.

Whether you require the
6o-voit * Popular ”” Type
at 8/- or the so-volt
buper Radio

“Type at 25/-,

you are offered

the best battery

value obtain-

able to-day.

Popular Type
No. 1z00 60 volts 8-
No. 1202 100 volts 13/-
Power Type
No. 1204 “Power 60” volts 13/6
No. 1200 “Power 100” volis 22/6

Super Radio Type

RADIO B@&TTERIES No.tosy  sovols | 25k

SIEMENS BROTHERS & CO. LTD.,, WOOLWICH, S.E.18
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This Month—Next Month

N this little chat month by month, I seek to intro-

duce my special features to the always apprecia-

. livg and sometimes critical reader. But as my
mind, at, the moment of writing is concerned more with
the future than the present, I must, on this occasion,
make my bow with an announcement of things to come.

Next month the WIRELESS MAGAZINE promises to
be one \of the most popular issues that has ever been
produce by me. Its special feature will be an illus-
trated review of the portable sets now on the market.

At last the portable set has come into its own.
1927 saw a large number of really successful portables
almost for the first time, and this year a steady improve-
ment.

That is why I have thought it desirable, in my
May issue, to place before my readers a special 16-page
supplement occupied with illustrations and particulars
(including prices) of the portables now obtainable.
This supplement will show you how to choose, buy, and
operate the various portables on the'market.

In addition, I shall present constructional details
of an absclutely new portable on which §. H. Reyner
has been working for some time. So far in advance
has he been able to get his designs completed that he
has found it possible to pur drawings and specifications
of his set in two.r three different hands and thus to
have the set mdep\ndently built so as to make assurance
doubly sure that every detail of it will be reliable.

Now, to my real job—to say a word about the chief
features of my present issue.

Our cover this month shows you a very smart
Lttle set—the Clipper Two—which with valves and
cotls can be made for £5 and will prove to be an ideal
set for the beginner. The Dominions Four is a general-
utility set, which will have special advantages for the
overseas reader, who, although we refer to him in the
singular, is a rapidly increasing constituent of our
circulation; the Dominions Four easily becomes a short-
wave super-het.

All my readers living in houses supplied with A.C.
current will look at the Dynamic Three—an all-
electric set using an A.C. screened-grid valve.

You will turn over the pages for yourselves and
find other constructional features, but I must mem‘zon
w. }ames Safe H.T. Unit for D.C. Mains, whichis a
companion to his A.C. Unit described in February.

W. Fames is the author also of an article on motor-
boating, and how to remedy it, a curious trouble which
has arisen co-incident with the increased efficiency of
valves and other components.

The people—often young people—who are having
a new house buzlr, will find in © Wirtng Your New
House for Radio > many special worth-while hints.

The title of F. Godchaux Abraham’s article is not
“If Yow're Sick of the B.B.C.” but the idea behind
it is; he shows—and nobody can do so better—what
you could get from the continental stations were the
B.B.C. eliminated for just one week-end !

My readers will agree with me that this is one of
our < peak’ issues, but even so, the curve will go
higher next month.

Do Not Overlook
the Half-price Blue-
print Coupon on
Page iii of the Cover.

Theo
—_—

_ ASafeH .T.Unit for D. C.
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-
TWO-VOLT VALVES : Three-electrode Types FOUR-VOLT VALVES—Continued
; ’ ) Amp. Fil. JOTN . P Amp. il Fil.
Make. Type. | impedance. Factor.| Volt. | Cur. Make. | Type. | Impedance l-‘actlor Vollt. Clir.
Ediswan RC2 150,000 30 2 I Mullard PA X
b £ . .| PM4DX 5
Mazda ...| RCzro 86,000 40 2 .1 Mazda ... Ll"io7 57’%)2 Ig : '(137'
Cpsmps SP161§ 70,000 35 1.8 .09 Ediswan PVyaio 5'500 5.5 4 1 g
Six-Sixty | 210RC 68,000 35 2 .1 Marconi...| DEP410 ' 7.5 1
Ediswan RCzr10 67,000 40 2 I Osram ...| DEP410 } 5,000 { 7.2 1 1
Cossor ...| 210RC 60,000 40 2 . Ediswan | LI410a 4,500 9 4 1
Mullard...| PM1A 51000 | 36 2 1 Mullard...| PNy 4,450 8 I
garcom... IL))I};;II_ilzw } 0,66 { 35 2 i Cossor ...| 410P 4'000 8 2 1 1
sram ... 210 ’ 33 > [ Six-Sixty 258P ’ 25
Mazdg -] HF210 |, 28,000 20 2 | Mullard y ﬁ’33125,; g?gg 3125 : .23
Sxx_-Slxty 210HF 27,000 3 2 1 Mazda ... Py415 2'900 5.5 : o
Ediswan HI210 25,000 20 2 i Marconi. Py4z; ' 2 h i?
Marconi...| HLz1o i] 20 2 | Osram ... Pyz25 } 2250 { 12 : 22
Osram ...| HLz210 } 23000 31 o 2 ! Cossor ... 4155(DP )’ 1 .
Mullard ...| PM1HL 22,500 18 2 i Ediswan PVy.s ll 2R { 4 4 I.,S.—
Cpssor ... z1oHI* 20,000 5 2 i 7 ’ ! -
Six-Sixty | z1oLl’ 18,000 8.5 2 1 3 B o
Cosmos ...| SP16G i 000 16 LN 00 SIX-VOLT VALVES: Three-electrode Types
Mazda ...| GPzr1o 14,000 13 2 t
Ediswan LF210 13,000 13 2 1 i i
Cossor ...| 210LT ] 10 2 I Make. Type. Impedance. émp.A ’“L bl
Mareoni: | DRIors i : l Factor | Volt. | Cur.
Mullard ...| PMiLIF r 12,000 1 2 | Mazda ...| RC6or 90,000 40 0 075
Osram ...[ DELz10 11 2 N Six-Sixty | 6075RC 74,000 37 0 o3
Mullard...| PM2DX | 10,700 | 13.5 2 25 | Cossor .| 0IoRC o 30 6 57 .
L_osm_os .. | SPi6R . 10,000 9 1.8 09 ~larconi...| DEH610 || 60,000 :o 0 11
Six-Sixty 215P 7,300 6.4 4 15 Osram .. [ DEH610 40 6 i
Mazda ...| LFzr; 7,000 7 2 15 Mullard .. Py513 53,000 40 6 &
Ediswan PVais 6,600 8 2 08 [<diswan RC610 50,000 40 .6 }75
Cossor .| 220P 5 2 2 Marconi.. | L6710 ' (] 30 6 )
Marconi... DEP215 5,000 i 2 5 Osram ...] HL61o } 30,000 { 30 (j l
Osram ... DEP215 _ 7 2 i Marconi...| 1.S5B 20 2 é
Cosmos ...| SP1SRR 4,500 f.5 2 2 Osram ...| Ls;B } 25,000 jl 20 5.«;{) 3
Mullard ... PM2 4.400 7.5 2 2 Ediswan HFE610 21,000 25 g - 8
Cossor ...[ 2:20P 8 ¢ 3 Cosmos DEs0 o 5 .
Six-Sixty sp |} w000 { ; . : o 6 59
x-Sixty 230 3.9 2 3 Cossor ...| GroHF 20 6
Mazda .| Pazy 2,900 4 2 27 Mazda ... HFé6o7 2L CRE 20 6 L
Ediswan PVazs 2,700 3 2 25 Six-Sixty 6075H1F ) ;o 6 073
Mullard ...| PM2s> 2,600 5.4 : 3 Mullard...| PMsX 14700 | 4. 6 o7
Marconi...| DEPzgo || ' , . 4 |[Mazda .| GPGo; | s toq | 177 Pea
Osram ... DEPz24o 7500 { ; 2 4 Ediswan L¥é610 10800 11‘! (6 e
Cossor 230XP 2,000 | 2 .3 AMullard... PM6D ():OOO I;f 6) 9
———|[ Cossor ...| GroLl’ (|15 6 ;
FOUR-VOLT VALVES : Three-electrode Types || 20 | DELGto $ 7500 ) 115 6 |
= —|| Marconi... LS5 I Ig ? 23 é
) Amp. Fil. | Fit. (|Osram ...| L o 9000 = ’
Malke. Type. | Impedance. 1"act%r‘ Volt. Clir_ Six-Sixty 61?3’ J { 2, ?'25 -8
Mazda .| LFo6oy 5,300 7 : o
. Mullard PMo6 D’:} 2 0 975
Mazda ...| RC4o7 100,000 40 i 075 || BEdiswan PV61o 5‘20() I 6 !
Six-Sixty | g075RC 64,000 | 3 i 075 || Six-Sixty | 6258D Voo 2 0 P
Ediswan RCq10 1+ 61,000 40 4 1 Cossor ... G_IDOP $000 - o 25
Cossor ...| 410RC (| 40 ’ .+ || Marconi...| DEP6 1o (s o H
Marconi.. | DEH410 00,000 - | 4o ! : Mullard PM2=6 3,500 8 o 1
Osram ...| DEll410 oo Spo 315 6 e
’ i i 4 1 Osram ...| DEPG10 8 >
hILl]lard . IPM3A 55,000 38 4 .075 I Ediswan PVo62zs 0 !
Ediswan Fl4to 22,000 23 4 1 Marconi I.S= ,\D 3,000 3 6 -25
Mazda .| HF407 21,000 18 4 075 || Osram .| LSia boozrs0 25 3251 .8
C_osso_r -] 410HL 20,000 20 1 1 || Mazda . 1)651; o N 9:25 8
Six-Sixty | 4075HE | 16,500 | 13 4 075 || Marconi...| D622 2000 o . 13
/ 275 25 ! 0 ( 5
Mazda .. GPjo; 14,000 14 4 075 || Osram .. ’6:+ [ 2,400 ) 25
Mullard .. PM 13,000 14 4 075 (| Cossor ... ()105&, e ( .25
Ediswan Ligio 10,500 ! . - 2 {3 b .
410 .5 3 } .1 Mullard...| DFAq 4000 | 7
Cossor .| 410Ll | (|15 gl 1 Mazda ...] PN6so i 0 -0
Marconi...| DEL41o |- 8,500 I5 1 . Ediswan P\}ng_ A h750 33 0 5
Osram ...| DEL410 ) 1 15 3 1 Marconi... P67-'7\A ! 6 J 4 6 25
Six-Sixty 410P 8,000 7.3 ; . O I’G':D:A [ 16oo 4 3. 0 25
: &) U o3z 0 25
m
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FOUR-ELECTRODE VALVES: Screened-grid

MAINS VALVES : Three- and Four-electrode '

Fil,

Fil,

. Amp. Filo 1l . . | Amp.

Make. Type. Impedance. | paeror.| Volt.| Cur. Make. Type. Impedance. | paovar | Volt, | Cur.
Mullard.. | DMiz 230,000 200 2 .15 | Marconi...| § Point 8 } 200,000 | lf:m B .8
Six-Sixty | 2155G 220,000 190 2 .15 Osram ...} S Point 8 160 E.| R
Cossor 2205G 2K el o3 Marconi...|H Pomt 811 ¢¢ 409 { 40 8 R
garcom... 2“5 200,000 1 :73 i ‘115 Osram  ...|H Point 8 oo 40 B 8

sram e 2215 bl L7 15 Marconi . [HLPoint 8]y o 17 s | 8
Ediswan SGz215 140,000 140 2 X QUSRI ooa ML - gon ! o o
¥ l““ 3 ol > t 5 2(4)0 055 Usram HLT'oints] 1 ! oy K.} B
Mullard ... Mig 230,00 1 07 . > Point § p 5 8
Six-Sixty | 40755G 220,000 190 4 o || AT s l_) I)"f‘“ } 0,000 { (’ P M
Cossor 410SG 200,000 200 1 T Osram P Point 8 4 o .
Ediswan SGy10 115,000 140 4 . N o R o

arcont... $Ha .
Marconi...| $625 e t .25 i ’ili( @ H } 30,000 { 4° 35 o
Osram ...| $623 i U} 1io 6 .25 SEATENAL M 4 3.5 -
Ediswan SGo1o 100,000 140 O 0 Marconi... KL1 1 1750 { 75 35 i3 ()
S Osram KLy [ 7.5 35 | 20
FIVE-ELECTRODE VALVES: Pentodes . A RC “;;m;” 50 4 {0
- SIS eiswan | Mg RO g0y, 0000 a5 4 t o

Mak Type I ol Amp. S| Cassor MitE 10,000 20 4 1.0

aaKe. ype mpedance. Factor. \/Olt. (_,ur, - . .. -

i = tosmos ...  ACIG 17,500 15 4 (]
Ediswan 5E225 035,000 S0 2 .25 Ediswan MIg1 9,000 0 4 [
Six-Sixty | 230PP 64,000 8o 2 3 i) Cossor MLF #,000 8 4 1.0
.\[ullard I:.\_[zz 62,500 82 2 .3 Cussor MP 6, 500 5.5 4 (.6
Marconi...| 1 ]-23:? } 55,000 (| 79 : 35 Cosmos ...  ACIR RENT) i 1.0
Osram PT2353 i 4o 2 -35 e X } oo . o
Cossor 230QT 20,007 10 2 3 Cossor INI ' s 4 5
Mutlard ...l PMa2y 28,000 G2 4 15
Six Sixtyv | 415PP S o 4 15 A glance through the constructiomal articles in this ysane will
Cossor .| 4150T 20,000 40 4 15 give the novice sonte hints regarding the best valves for the
Mullard...| PMz20 25,000 50 6 a7 various types of cfrcuils

v v i i i i i

HERE I$ A REASON

Why The Lewcos H.F. Choke Stands Alone for Efficiency —

and the reason is not far to seek.

H.F. CHOKE
Price - 9/~

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED, CHURCH ROAD,

The finest quality materials and the high-class work-
manship used in the manufacture of the LEWCOS
H.F. CHOKE make it supreme.

The terminals are arranged one at the tup and the

other at the base of the ¢oil to vliminate the rsk
of additional self-capacity in the wiring of the
TeCeIVer.
Fquip vour set with a LEWCOS H.IF. CHOKE
and be confident of perfect reception.
The LEWCOS H.F. CHOKE is obt:aable

at all Radie Dealers.

X Chart showing its performance anc full
particulars will be sent on application.

[ o] 1=} |

LEYTON, LONDON, E.10.

YCOS

(READ

HIGH-FREQUENCY CHOKE
SPECIFIED FOR “ THE

DOMINIONS FOUR?”

Trade Counter and Cable Sales: 7, Playhouse Yard, Golden Lane, E.C.1.
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edasy and definite
separation of skations

The new Lissen Variable Condenser

enables you to enjoy a new standard
of tuning—a new sense of smooth con-
trol—a new ease in separating stations
close together—simply because there
I1s no condenser loss, and incoming
signals are therefore retained at
full strength.

See the unshakeable rigidity of its construction
see the long bearing, and the extended spindle
for ganging purposes.  Notice that there is no
end pressure, no tendency to distortion of the
vanes.  The fixed vanes terminal is in a pey
and convenient position wel] away from the end
plates.  There are feet for baseboard mounting
or standard one-hole-fixing for panel mounting

Compare it with any condenser at any
price whatever—remember it can De
used in any circuit and is practically
everlasting—remember it is a low-loss
condenser such as you have never before
been able to buy at these prices.

LISSEN
REACTION
CONDENSER

I'mbodies manyv of
the exclusive feg.
tures of the big
Lissen Condonser,
including  no eng
bressure onany eng
plate 1o distort
frames or vanes.

“A” Type 4/-
“B" Type, with insu-
lated bushes tor mount-
iug on panel. Price 4/6

.000T mid. Capacity .., 5/9
0002 | " 6/-
.0003 " 6/-
00035 5 6/3
0005 | . 6/6

LISSEN LIMITED, 500-520, FRIARS LANE, RICHMOND, SURREY
‘Managing Directo, THOS. N. COLE)

210
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A Remarkably Efficient Set That Can
Be Used for Reception on the Short,
A Com-~
plete Installation - With Loud-speaker
and Batteries for Less Than £10!

Medium and Long Waves ::

ET no readers suppose that we
are misleading them when we
state that the Clipper Two can be

built for f5. That price includes
valves and coils for reception on the
medium and high waves, but does not
include short-wave coils, high-tension
battery, accumulator, loud-speaker,
headphones—or licence fee !

Complete for £10

A glance at the lists on page 213
will show that the Clipper costs
actually f4 14s5. 4d., provided the
components manufactured by the
firms mentioned first in the brackets
are used. A complete broadcast
receiver, with loud-speaker and
batteries, can thus be assembled for
less than f10 !

The Clipper Two is not a headphone
set. No exaggerated claims are made
for whatis a perfectly straightforward
circuit, which long experience has
proved to be extremely satisfactory,
but under normal conditions it will'be
possible to receive a number of sta-
tions at good loud-speaker strength.

Indeed, the efficiency of the set can
be gauged by the fact that at two
miles distance from 210 this station
can be tuned out and 5GB received
on the loud-speaker, with an indooy
aervial and a pooy gas-pipe earth. With
headphones, of course, several Con-
tinental stations are audible.

Even the novice will realise that
these results can be very much
improved upon where a normal
outdoor aerialand earth are employed.

211

The < Clipper > shown here s
the famous Cutty Sark the
Sastast sasling vessel ever built

PN

i
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An Ideal Receiver for Beginners ::
Full-size Blueprint Available for Half
Price
Numbered : :
Designed and Tested by the
“ Wireless Magazine’’ Technical Staff

:: All Connecting Leads

No Soldering

In May of last year, the \WIRELESS
MaGazINE published details of a two-
valver—called the Crusader——which
was designed on similar lines to the
Clipper. Regular readers will recall
that almost every month we have
published letters from readers record-
ing the amazing results they obtained.

The set described here will give just
as good a performance, but it is
considerably simpler.

Installing the Set

Realising that a set of this type will
appeal particularly to the newcomer
to radio, both on account of its cheap-
ness and its simplicity, we have shown
exactly what parts are needed to
build the Clipper and complete the
installation.




(The cost of erecting an aerial and
earth is not included in our schedule
as this varies so much with individual
circumstances. )

In our choice of components for the
Clipper Two we have picked
those that represent the best
value for money and it
would be possible for the
constructor to reduce the
cost by a few shillings by
using parts other than those
specified. This course is not
recommended, however, as
the performance of the set
would probably be materi-
ally affected.

Accessories

As  regards accessories,
we have estimated for the
use of a really first-class
horn loud-speaker. This is
the famous Brown HQ
model, recently sold at £6.
At its reduced price it un-
doubtedly represents excel-
lent  value for money,
Although large, the move-
ment is particularly sensi-

Here is

tive, and it does give excellent
results in  conjunction with  the
Clipper.

It will be apparent, then, that the
Clipper Two and the accessories
recommended represent the best

1

N
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possible value that the beginner
can get for his money.

The construction of the set
presents no difficulty. There are
only twenty-seven connections in all,
and not one of these need be soldered.

reception, in which
s speaker.

There are only six holes in the panel
and these can easily be drilled with
the aid of the full-size blueprint that
Is available.

48~ CB+

the circuit of the Cligper Two—detector and one
low-frequency stage with Hartley reaction

blueprint in
It shows {a) the
all the holes to pe

constructing a set.
positions and size of
drilled and will act as a template, (b)
it shows how all the components are
placed, and (c) it indicates the best

212

(Cont.)

—_— T

order of wiring, for each connection is-
numbered separately in order of
assembly,

New readers will be interested, also,
in the scheme by which a full-size
blueprint can be obtained for half-

This photograph skows the Clipper Two in use tor short-wave
case phones are employed instead of a loud-
Tuning must be carried out very delicately

price up till April 30. On page iii of
the cover will be found a blueprint
coupon; if this is sent to the Blueprint
Dept., WirkLess MacGazing, 58/61
Fetter Lane, E.C.4, by the end of the
month (April), a blueprint
will be supplied at half-price
(that is, 6d., post free). Ask
for No, WMi3s,

Overseaqs Readers

After April 30, the full
price of 1s. will be charged,
except in the case of over.
stas  readers, who arc
allowed an extension oftime.

This blueprint {a repro-
duction of which appears on
page 214), together witl the
photographs, ensyres that no
constructor can 80 wrong,
¢ven if he is not acquainted
with the dppearance of the
ditferent parts.

Circuit Useq

Readers with some tech-
nical knowledge will be
interested  ip the circuit,
which is reproduced on this
page. As shown, there is an aperiodic
coil in the aerial circuit, but this is
only needed for reception on the very
short waves, that is from 15 to 120
metres,

For ordinary broadcast reception,




D)VlrelessMagazm¢ April, 1929J

A Remarkable Broadcast Set For

on the medium and long waves, this
coil can be dispensed with, in which
case the aerial is joined direct to the
grid end of the grid coil.

Centre-tapped Coil

This grid coil is centre-tapped, and
in cpnjunction with two variable
condensers, forms the well-known
Hartley circuit. The whole coil is
tuned by a .ooos-microfarad con-
denscr. That half of the coil from the
centre-tap downwards (in the circuit
diagram) acts as a reaction winding,
the degree of oscillation being con-
trolled by a .ooor-microfarad con-
denser.

Not only does the use of a Hartley
circuit make the construction simpler
and the cost lower, but it also gives
very selective tuning. Moreover, it is
a great advantage to have only one
coil to change in going from one
waveband to another.

Increased Sensitivity

For the sake of sensitivity, a
leaky-grid rectifier is employed, the
grid condenser having a value of
.oooz-microfarad and the leak a
resistance of 3 megohmns.

In the anode circuit of the detector

valve there is shown a
high-frequency choke (broken lines).
This also is only needed for short-
wave reception, when it may consist
of about 100 turns of No. 30-gauge
d.s.c. wire, wound round a pencil. For
ordinary broadcast reception this can
be omitted.

The detector valve is coupled to
the low-frequency amplifying valve

For Broadcast Reception

1—Ebonite panel, 6 in. square (Par-
fait, Raymond, or Will Day) . S
—. 0003~mlcr0f1rad variable con-
denser (Formo, Utility, or Peer-
less) .. 5 ©
{—Vernier djal (R.I. & Varley) .. 3 9
1—.0ooI-microfarad reaction con-
denser (Peto-Scort, Bulgin, or

Lissen) 4 6
1—15-ohm rheostat (Irrramc Llssen .
or Peerless) 1 6
1—Single coil holder (Llsser\ Peto-
Scott, or Lotus) I ©
2—Anti-microphonic valve holders
(Lotus, W.B., or Formo) 2 6

t—3-megohm _grid leak with holder
(Iissen, Dubilier, or Ediswan) 1 6

(—.0002-microfarad fixed condenser
(Lissen, Trix, or T.C.C.) .. I o

1—2-microfarad  fixed condenser
(Lissen, T.C.C., or Ferranti) .. 3 6

1—20,000-0hm resistance with holder
(Graham-Farish, Ediswan, or
Cosmos) 2 q

i—Low-frequency transformer (R. T.
and Varley, British General, or
B.T.H.)

15 ©
—Terminal strip, 7 in. b 2 in.
(Raymond, Will Day, or Ready
Radio) .. . o 9
7—Terminals, marked: Acrnl
}"arth LT—i—,LT— HT .+
L.S + L.S.— (Eelex or Bellmg-
Lee) 2 8

1—Pair grid- battery cllps (Bulgm) o 6
1—g-volt grid-bias battery (S;emen s
Popular, Every~Ready, or Geco-

phone) .. P T

COMPONENTS REQUIRED FOR THE CLIPPER TWO

TOTAL £10 2s. 6d., for complete two-valve installation, with valves, coils, headphones,
batteries, and loud-speaker, for reception on short, medium, and long waves.

2—-Wander plugs, 1 red and 1 black s. d.
(Lectro-Linx) .

—Spring clip (Raymond or Ready
Radio) ..

1—No. 60 centre- tapped coil (Atlas

[N

I.issen, or Lewcos) 3
1—No. 200 centre-tapped coil (Atlab.

Lissen, or Lewcos) a 6
4 yards rubber-coverud flex (Lew

cos) 6
1—Detéctor valve (Cossor 210HF) 10 6
1—Power valve (Cossor 220P) .. 12 6
1—Baseboard, 12 in. by 6 in. .. o 6

Total, with valves and coils £4 14 4

Accessories

oo

2-—bo-volt hlgh-tensxon batteries

(Siemen’s Popular, Ever-Ready
Popular, or Columbia) .. 16 ¢

1—2-volt accumuhtor (Oldham
OVD, Gecophone, or C.AV) 5 6
t—Horn loud-speaker (Brown HQ) 63 o
1—Pair headphones (Ericsson) .. 1z 6
0

Total .. .. .. £4 17

Extra for Short-wave Work
1—Single-coil holder (L.issen, Peto- ’

Scott, or Lotus) .. .. 1 o
1—Set  short-wave plug-in  coils

(Atlas) .. .. .. .. 10 o

Total .. .. . £0 11 0
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Centre :
main
tuning dial.
Left: reac~
tion control.
Right : master
rheostat

by means of a low-fre-
quency transformer.

In series with theé primary of this
transformer is a resistance, the value
of which may vary from 20,000 to
50,000 ohms. This serves two useful
purposes.

Reducing Detector Voltage

In the first place, it cuts down the
voltage applied to the anode of the
detector valve (which normally neceds
less than the low-frequency amplifier)
and enables a common high-tension
terminal to be used for both valves.

The second use of this resistance, in
conjunction with a 2-microfarad fixed
condenser, is to prevent “motor
boating.”” This is a nasty popping
sound which sometimes occurs when
the high-tension battery is nearly
exhausted and develops a high
internal resistance. Its inclusion in
the set means that the high-tension
battery can be kept in service much
longer than would otherwise be the
case.

Grid Bias for Purity

Two other points to noteare that the
low-frequency valve is supplied with
grid bias (to give purity of repro-
duction and incidentally to cut down
the amount of high-tension current
consumed) and that a master rheostat
is used for switching on and off both
valves.

This explanation of the electrical
working of the set will seem rather
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Another view o
of the Clipper
Two

Start Radio with the

Clipper ! (continuea)

The
grid~
bias
battery
is mounted
on the base-

ard
complex to non-tech-
nical readers, but a
glance at the photograph of
the front panel will reassure
them.

[t will be seen that there are only
three controls. That in the centre of
the panel is a small slow-motion dial
for controlling the main tuning
condenser and enables the set to be
tuned to any desired wavelength.

Volume and Range Control

On the left is the knob of the
reaction condenser, which can be
looked upon as a volume and range
control. The knob on the right is the
filament rheostat; it switches the
whole set on and off. This requires no
other adjustment than to be turned
right on or right off.

Before beginning any part of the
construction, it is advisable to have
all the parts ready. There will then
be no hitch whatsoever in the assem-
bly of the set,

The first operation to be under-
taken is the drilling of the front
panel; this will present no difficulty
atall if a full-size blueprint is used as
a template. Simply lay the top part
of the blueprint over the panel and
mark through with a sharp point the
positions of the holes to be drilled.

Mounting the Components

When the holes have been drilled,
mount on the panel the .0005-micro-
farad wvariable condenser, with its
slow-motion dial, the .00o0r-micro-
farad reaction condenser, and the
I5-ohm filament rheostat. Then

screw the panel to the baseboard, bv
means of two or three screws inserted

along the front edge of the latter.

Now all the remainder of the parts

YOU
CAN
GET
A
FULL.-
SIZE
BLUE-
PRINT
FOR

BADLY g
6d. e

POST
FREE

This set includes a
“motor-boat” stop-~
per to stabilise it

way

UNDERS I

[e

BT TInInG G

ACT R Ny
AFrLAL Cant
prontts

THERE ARE
ONLY 27
CONNECTONS

o e

N LB Tarsrenes " @

© o o o @

CHIO biats BATTERY

Tumng

The H.T. applied
to the detector js
also controlled in this

can be laid out on the baseboard as
indicated in the blueprint and the
photographs.

Don’t forget that the positions
shown are only suitable for the makes
of components mentioned first in the
brackets in the list on page 213; if
any of the alternatives are vsed it
may be necessary to alter the layvout
very slightly,

For Broadcast Reception

If the set is to be used only for
ordinary broadcast reception, the
holder for the aperiodic aerial coil
should be omitted (the aperiodic coil
IS required only for short-wave
reception), in which case the lead
numbered 1 on the blueprint should
be connected to the lead numbered 1,

How toadapt the set for short-wave
work will be discussed later,

There are seven terminals, a g-volt
grid-bias battery being  mounted
along the back edge of the baseboard
by means of special clips. There is
only one H.T. = terminal, and
LT — and H.T. — are “commoned””’
to one terminal.

Suitable Valyes and Coils

Before the set can be teésted, the
proper wvalves and coils must be
Inserted in their respective holders,

As noted in the list of components,
we have found the Cossor 210HE (as
detector) and Cossor 220p (as low-
frequency amplifier) specially suitable
in the Clipper Two. 1In association
with the rest of the components they
give great range and pleasing Quality
ol reproduction.

In the list of components we men-
tion a 20,000-0hm resistance; this is
the combined stabilising device and
voltage control, Actually any value
between 20,000 ohms and 50,000 can
be used,

Current from the H.T. Battery

The lower this resistance, the
higher the voltage applied to the
detector valve and consequently the
greater the current taken from the
battery.

For broadcast reception,
of great importance what

it is not
value is

This layout and wiring diagram can be
obtained for half-price (that is, 6d., post
free) if the coupon on page iii of the cover
is used by April 30. Ask for No. WM.135
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For the Reception of Short, Medium

and Long Waves

used, although normally there is For reception on the lower
little to choose between 20,000 and band of wavelengths, that is,
30,000 ohms. When the set is to be from approximately 250 to 550
used extensively for very short-wave metres, a No. 60 centre-tapped
reception, then it is worth while for coil should be used. A No. 200
the operator to try higher values of coil will give a wavelength
resistance. range of about goo to 2,000
. The reason for this is thatreaction metres.

is likely re too fierce on the ver . .
L D Y Aerial Differences

Details of the
cover for the
Clipper Two

within quite wide limits. On
any aerial, however, it should
be possible to receive 2O and
5GB with a No. 60 coil and
5XX wth a No. 200 coil.
Having inserted the valves
and coils in the set, the
batteries must be connected
up. First of all see that the
knob of the filament rheostat
(on the right of the panel) is
turned as far as possible to the
left, thatis “off.”’ '
4 To H.T.+ connect the posi-
\/ tive (marked ) end of the one
of the 6o0-volt high-tension

Positions of Valves

The detector valve, that is the LJ
Cossor 210HF, is placed in the holder
nearest the panel, while the low-
frequency amplifier or power valve,
the Cossor 220P, This view shows a @

is inserted in.the  simple H.F. Choke
holder nearest for short-wave work

the grid-bias %’{3
battery. 8 o

all the parts

end (marked —) of this
unit to the positive end of
the second unit and the
negative end of the latter to the
terminal marked L.T. —.
Next, connect the positive side of
the accumulator (red terminal) to
L.T.4 and the negative side (black
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The clips for
the grid-bias battery

TUNING
~ CONDENSER

It must be clearly under- GRID
stood that these figures vary CO'!—

APERIOD!

REACTION
CONDENSER

i FILAMEN

/G;O—BIAS

BATTERY CLIPS

L.F.
short waves when a low resistance 'is units. Connect the negative § TRANSFORMER
used, and a comparatively high anode On the right is a plan view of the

voltage applied to the detector valve. Clipper Two which shows clearly
e the positions of

terminal) to L.T.—, with the high-
tension negative lead.

Loud-speaker Connections

The connections to the aerial and
earth terminals are obvious, but it is
important to connect the positive
side of the loud-speaker (it is marked)
to the L.S.+4 terminal; the same
remark applies to the phones when
used, in this case the positive lead
being distinguished by a red mark.

Make sure also that the positive
grid-bias lead is connected to the
positive socket of the small battery
mounted on the baseboard and that
the negative grid-bias lead is plugged
into the g-volt socket.

Switching the Set On

These conncctions having  been
properly made (they should be care-
fully checked if the Clipper Two is the
constructor’s first set—particularly
to see that the H.T. and L..T. con-
nections have not been mixed up 1),
the set can be switched on by turning
the knob of the filament rheostat as
far as possible to the right.

Now turn the left-hand knob until
a very slight rustling or hissing
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Start Radio

Full-size blueprint avail-

Clipper ! (continuea)

with the

Here you sec
able for 6d, post f]ree, until TELL YOUR the Clipp erfTwo
~ April 20t - in use for
FRIENDS broadcast

ABOUT THE reception. The

loud-speaker is
a Brown HQ.
with  Siemens
high-tension
batteries and
an Oldham
accumulato

CLIPPEP TWO!

sound is heard from the loud-speaker. be necessary to adjust the knob to this 4 wavelength band of about I5 to
Do not turn it too far or a howl will  position and switch on to get the 120 metres.
start.  Should this occur, turn the station. For the best results an aperiodic

control back.

Maximum Sensitivity

A point will be found where the
rustling sound just becomes inaudible
—this indicates that the set is in its
state of maximum sensitivity.

At this point turn the knob of the
slow-motion dial until a station is
picked up. Asthe main tuning dial is
operated so it will be necessary to
make slight readjustments of the
reaction condenser to keep the set at
its most sensitive condition.

It should be remembered that al)
the time the rustling sound is heard
the set is in a state of oscillation and
is liable to cause interference with
neighbours. :

As soon as a station is tuned in,
make a note of the dial reading. Then
on subsequent occasions it will only

0000000000000000“000““00“““
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Do not forget that to switch the
set off it is only necessary to turn the
right-hand knob as far as possible to
the left. There is no need to dis-
connect any of the batteries from the
terminals.

Now for some remarks on purely
short-wave reception, that 1S, of
American and Continental stations
working on wavelengths between I35
and 120 metres.

In the first place it wil] be necessary
to wind a special high~frequency
choke; as already mentioned thig can
consist of about 100 turns of No.
30-gauge d.s.c. wire wound round 4
pencil. The lead numbered 13 shoylg
be broken and this choke inserted.

Moreover, entirely different coils
are needed—a set of four short-wave
coils. These have 2, 4, 6, and 9 turns
respectively, and together they cover
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design and no Pains will be Spared to make

this issye Particulars of a special portable

acrial coil should be used and for this
purpose another coil holder should be
fixed next to the existing one on the
baseboard; if it is fixed by only one
sCrew, instead of two, it can be
swivelled and the degree of coupling
between the aperiodic coil and the
grid coil varied to give the best
results.

Size of Aperiodic Coil

The coil in the “aperiodic " holder
should be a size smaller than the
grid coil with most aerials.

With that we can complete our
description of the Clipper, proud in
the knowledge that the WIRELEsS
MAGAZINE is once again able to give
its readers a two-valver, which, like
the Crusader of last May, is a winner
—and within reach of everybody’s
pocket !

®6od L
Voo
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A Broadcait Revolution!

Political broadcasting will undoubtedly raise protests
from many unlooked-for quarters :—DAILY PAPER.

Loud-speaker —* As a conscientious speaker I feel | must protest against this proposed political diet!”
Wireless Set—** Yes ! I'm with you there, old chap, ['m afraid it will aggravate MY valvular trouble ! ™
217
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Gains and Losses
AVE youtried to work out g
profit-and-loss account as be-

tween your reception on the old

- wavelengths, or Plan de Geneve, as

it is called, and your reception on
the present wavelengths, or Plan de

/¢
ora

Gains and Losses
Bruxelles? What stations have you
gained by the changes and what
stations have you lost? Which
stations come in better than before
and which come in worse ?

Your profit-and-loss account de-
pends-to a great extent, of course, on
your situation with respect to our
own broadcasting stations, especially
Daventry. How would it be if 3
number of us, situated in different
parts of the country, were to exchange
profit-and-loss accounts? Don’t you
think such an exchange would pe
Interesting to us all?

Taking the gains first, it strikes me
as somewhat of a coincidence that
the Plan de Bruxelles shoulg have
brought most of us vastly improved
reception of Brussels, Other distinct
gains or improvements to many of us
are Goteburg, Nurnberg, and several
of the French stations,

What about the losses? T1¢ you
are within the 100-mile circle round
Daventry, 1 might risk a guess that
your reception of g couple of good
Continental stations Is now restricted
to the few periods of time when 5GB
is off the air. Barcelona may also
be a distinct loss to you, if you live
within easy reach of 2L.0.

Our own British stations seem to
have been better Placed by the

- ~

Sketches by GLOSSOP

wavelength changes with the one
exception, perhaps, of Newecastle,
which, in the south of England, is
now a difficult signal to pick up be-
cause of the nearness of its wave-
length to that of Nurnberg,

+ + +*

Name, Please ?

An unusual amount of interest is
being taken in the planning and build-
ing of the new B.B.C. headquarters
in London. As one would expect,
many of the chief fcatures of the new
building have come in for a good
deal of criticism, T have been sur-
prised, though, to sece objections
raised to the name ”Broadcasting
House” for the new building,

Why shouldn’t the new building
be called Broadcasting House? asks
one critic, Why should it? asks
another critic in reply. What do
you think of the name Broadcasting
House?

One good point in favour of the
name is that it brings Tondon more
into line with the provincial stations,
London has haq its Savoy Hill, while

Manchester, Birmingham, Glasgow,
etc., have hag their Broadcasting
Stations,

Name, Please?

If the name Broadcasting

to see the new London headquartery
called the London Broadcasting
Station.

Perhaps you read the suggestion
made some time back that the new
building shoylg be called Fleming
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House in recognition of Professor
Fleming’s invention of the wvalve.
You may also have read a suggestion
that Sir Oliver Lodge’s name might be
considered to have a very good claim
to perpetuity in the name of the new
building.

I discussed this knotty point ag
between Fleming and Lodge with
George, my technicgl adviser, who
Is a very Solomon in all wireless
matters. He said the difficulty
could be got over very easily by
calling the new building Fleming
Lodge.

If a name must be perpetuated, I
should suggest calling the new buijld-
ing Reith Houyse, Scientists may
have made broadcasting technically
possible, but Siy John Reith is the
man who has made our broadcasting
system what it ig to-day, the ad-
miration of the whole world, and
venture to predict that history will
endorse that viey.,

+ + +

2ZY in Piccadilty

I wonder how many of our Man-
chester readers have paid a visit to
the new broadcasting headquarters of
station 22V in Piccadilly. By this
time, listeners to the Manchester
station shoulg be receiving, or should
be about to recelve, their Manchester
transmissions from the new studios,

Manchester listeners have not had
much to he proud of in the old studio
headquarters of 2ZY.  If you hap-
pened to visit the o1 2Z2Y as T qiq,
Oon a dull, et alternoon, you could
Scarcely imiagine 4 more dreary place,

The new headquarters in Picca-
dilly, however, will be something
which Manchester listeners wil view
with civie, as wel] as with wireless,
pride, for the new Manchester
Broadcasting House wil put Man-
chester an Indisputable first amongst
the provinciag broadcasting stations,




In the old 2ZY building, the main
studio is, or was, of only ordinary
“room height. The main studio in
the new Picaddilly headquarters is
a double-decker with a gallery which
may be used to seat an audience on

About to Receive

special occasions. The control room
ol the new 22V, by the way, has the
most up-to-date ideas incorporated
in it.

George says that the most inter-
esting feature of the new Manchester
headquarters is the bank on the
ground floor, underneath the studios
ard offices. He thinks this bank will
prove a useful counter attraction.

+ * *

Another Death-ray
“What do you think of the new
1929 death-ray, George?” I asked
my scientific adviser during the
course of a recent technical conver-
sation.

Another Death-ray

“Which one?” asked George.

“There’s only one as far as I know.”

“Well, the year is young as yet.”

“I mean the Jena death-ray,
George.” -

“ Jena—er—Ilet me see now, Jena
is the German town where the famous
Zeiss lenses are made, isn’t it?”’

“I didn’t know that, George, but
about this death-ray, one of the
professors of the University of Jena
claims to be able to radiate ultra-
short waves which will kill small
animals instantly.”

“What kind of small animals ?”

“I am afraid the reports do not
tell us, George.”

“Pity. I was wondering about
those shares an old aunt of mine has
in Keatings. What else will the new
ray do?”

“It will exterminate bacillus cul-
tures.”

“Serve them right too.”

W(/ireless Magazine, Aprii 1929

“Do you believe there is really such
a thing as a death-ray, George?”

“I’ve never seen one, but I’'ve
heard of a good many in my time.
On the one hand there may be a
death-ray, on the other hand there
may not. I preserve an open mind.
Electricity has always been a specially
attractive mystery to the  non-

‘scientific mind. The death-ray is

the modern expression of the cen-

‘turies-old idea that there is something

very mysterious about electricity.”
* + *

The Next Loud-speaker

What will be the next big develop-
ment in loud-speakers? The moving
coil loud-speaker has come and
stayed with us. The exponential
horn loud-speaker has slowly gained
favour amongst wus. The linen-
diaphragm loud-speaker, thanks to
the WIRELEsS MAGAZINE and Ama-
teur Wireless, has attained a high
degree of popularity amongst wireless
home-constructors the last few
months. What will follow?

In America it is being predicted
that the next big sensation in loud-
speakers will be the electrostatic
type, which has been developed so
successfully in Germany during the
last two years.

Our loud-speakers are mostly of
the electromagnetic type, you know.
That is to say they contain an electro-
magnet made up of a bar of magnet-
ised iron round which is wrapped a
coil of wire. An electrostatic loud-
speaker then, is one which contains
an electrostat.

Wait a minute, wait a minute now.
There isn’t such a thing as an electro-
stat. No, it’s like this: An electro-
static loud-speaker is one which
works on an entirely different princi-
ple from that on which the electro-
magnetic loud-speaker works.

Briefly, the principle ot the thing
is this : There are two large perfora-
ted plates in the loud-speaker and
between these two plates is placed a
metallic diaphragm. This diaphragm
is insulated from the plates by rings
of insulating material. One of the
two plates, the outer one, is connected
to earth. Leads from the secondary
of the output transformer of the

—
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wireless set are taken to the two
plates of the loud-speaker. The
diaphragm is given a high positive
potential, and that’s all I can tell you.

Perhaps the most interesting fea-
ture of the electrostatic loud-speaker
is that the principle involved is not
a new one. Discovered many years
ago, use was made of the principle
in ordinary land-telephony. The
much more efficient electromagnetic
telephone was invented, however, and
the electrostatic type was discarded.

* + *
Frame-aerial Values

In view of the increasing popularity
of the portable set with its small,
enclosed frame aerial, the results
recently obtained by a distinguished
German experimenter with frame

In View

aerials of different sizes are of more
than usual interest.

Working by comparison with an
outdoor aerial, this German experi-
menter found that a {frame aerial,
made in the form of a square of
3 ft. side, picks up about !/, the
signal strength the outside aerial
picks up.

Other results <obtained by this
experimenter are that a square frame
aerial of 18 in. side has a pick-up
value of */,, that of the outside aerial,
and an ordinary filty-turn plug-in
coil gives no more than - of the
signal strength of the outside aerial.

These figures are surely of great
value to the designers of our portable
sets. Suppose that the designer of a
portable set is restricted to a framec
aerial equivalent in size to a square
frame of 18 in. side. Itis immediately
evident from the figures quoted above
that, if the portable set is to give
results comparable to those given by
a set working on an outside aerial,
twenty-eight times as much high-
frequency amplification must be
provided.

Such amplification could be pro-
vided by incorporating a screened-
grid valve having an amplification
factor of thirty say, or it could be
provided by employing two high-
frequency amplifying valves having
an amplification factor of six, since
the effect of the two valves would be
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Under My Aerial (continuea;

a multiple one, namely, six times six,
or thirty-six.

I wonderif the designers of present-
day portable sets g0 into things with
such numerical accuracy or whether
they just trust to luck, more or less.

+ * *
Big Figures

Did you happen to notice the 192y
wireless trade figures for the United
States? They were quite big enough
to make one gasp with astonishment,
weren’t they?

The total amount spent on wireless
sets and component parts “over
there” last year was equivalent in
value to £130,000,000. This huge
figure represented an increase of
£45,000,000 on the corresponding
figure for the previous year. Some-
body must have made something out
of wireless in 1928 in America.

At the beginning of the year 1928
the number of wireless listeners was
estimated as 26,000,000, At the end
of the year the estimated number was
35,000,000. Hence there was an
increase of 9,000,000 in the number
of listeners in the United States
during 1928.

These new 1928 listeners could
have easily accounted for the big
increase in the wireless trade of the
year.  £45,000,000 amongst 9,000,000
listeners work out at £5 cach, quite a
possible figure,

Thaven’t the leastidea what caused
the great boom in wireless in the
United States last year, but I should
think that there is a distinct possi-
bility that the increasing interest
In short-wave reception over there

Big Figures

might cause an even bigger boom in
the wireless trade of 1929.
* +* +

At the Cinema

George and I went to the cinema
last Friday night, and our frank ang
outspoken criticism of one of the
pictures drew a rude remark from a
bad-tempered man sitting behind us.
Very wrong of us to talkin the cinema,
I know, but how could you expect

wireless receiver and

At the Cinema

two old wireless enthusiasts like
George and myself to keep quiet
when a wireless receiving set appeared
on the screen half a dozen times or
more ?

In the story of the film there was
a swimming race, and a poor fellow

NEXT
MONTH!

A special additional
Ie-page suppiement

on special paper, dealing
with Portables, will be
included in the May

Wireless Magazine
on  sale everywhere
April 24.

Of particular interest to
eévery radio enthusiast
will be an
IMluserated Buyers’ Guide

to Portable Sets 4

who ought to have been in the race
was fast in bed with Mmumps, of al]
things. By his bedside he hag a
WC saw him
periodically listening-in to the race.

The first time the set came on the
screen neither of ug spoke, but George
grunted. The second time
flashed before ys George saiq -

“What’s the frame aeria] tor?”

“To pick up signals, of course,” [
replied.

“Not a bit of it,” said George, “it’g
to make the thing look like 4 wireless
sct.  That aerial is a dummy one.””

“How do you make that
George?” I asked,

“Well, it’s a portable set ang the
frame aerial is of less size than the
set. Modern practice ig to put the
frame aeria] inside the set, Nobody
would put a smgl frame aerial on top
of a portable set of thatsize. Besides
there’s too much wire on that frame
aerial for the broadcast wavelengths,”
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the set

out,

" He might be listening to Daven-
try, George.”

“Not in America, my boy. What
a set it is to be sure ! Look at the
size of it, and yet the poor fellow has
to lift himself up, mumps included,
lean out of bed and put his ear to the
loud-speaker before he can hear
anything.”

It was just then that the rude re-
quest to be quiet came from the bad-
tempered individual behind us. No,
George did not reply.  We were in
the wrong and George knew it as
well as T did.

* * >
Easy Money

Whenever I look through an Amer-
ican wireless periodical, T am always
attracted by the advertisements
which tell you how easy it is to make
money out of wireless. We don’t
find such advertisements in our own
wireless periodicals, more’s the pitv.
Why shouldn’t some of us have the
chance of earning good money by
learning how to turn our spare time
to profitable wireless employment ?

Quoting from these advertisements
it is a fact that, all over the United
States, owners of wireless sets are
crving out for wireless experts to
improve the tone of their sets, to
increase the volume of sound from
their loud-speakers, to change their
multi-dial sets to sets with single-
dial coutrols, and to alter their sets
S0 that they can be operated from
the clectric—lighting mains.

Itis also a fact, again quoting from
these advertisements, that owners of
gramophones everywhere in America

are yearning for men to come along
and electrify thejr gramophones an(
add wircless to them-—] beg your
pardon, radiofy them.

are there po such golden

Atlantic 1 should certainly fall for
one of those wirelegs correspondence
schoolsand reap the proferred harvest,

HaLvarp,
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T is well known in telephone
engineering that there must be
practically no resistancein the battery
or machine circuit which supplies the
subscribers’ telephones. Therefore,
the power supply between points
aand B (Fig. 1) is so designed that it
has the least possible resistance, and
the subscribers’ lines are joined to the
copper bus-bars.

Why Cross Talk Occurs

Were the resistance appreciable,
there would be interference between
lines in the form of cross talk, when
one subscriber who was using his
telephone would hear another sub-
scriber connected to a different
circuit. This is because the varying
currents coming from the power
supply and . produced by speech
before a microphone would set up
varying voltages across the points of
distribution and, therefore, be applied
to the otherlines. .

In wireless receivers, the same
principle applies. When two or more
circuits are connected to a single
power supply, having resistance,
there will be mutual interference.
Theinterference ipay be such that the
amplification is reduced, or, on the
other hand, the amplification may be
increased, and, when the inter-valve
couplings are favourable, the eifect
known as ‘“motor-boating” will be
procluced.

What Motor-boating Is

Motor-boating is a popular term
employed in connection with the
popping sounds emitted by a loud
speaker connected to a receiver which
is oscillating at a low frequency, but
it must be remembered that very
serious distortion may be produced
by a power supply having vesistance,
even though these actual sounds are

not heard. It 1is, therefore, very
necessary for precautions to be taken
in order to prevent, or at least to
minimise, the ill effects of a common
resistance present in a power supply.

This may, of course, be a dry
battery or a mains unit; high-tension
batteries of accumulators generally
have so low an internal resistance
that they need not be considered,
although it must be remembered
that all connections must be clean
and well made or the battery will have
a resistance which is by no means
negligible,
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Fig 1.—Power-supply lines between
two points

Let us take, as an example, a four-
valve receiver connected as in Fig. 2.
Here we have a tuned-anode shi¢lded-
valve high-frequency stage, followed
by a leaky-grid detector and two
low-frequency stages, and a high-
tension Dbattery whose resistance is
represented for convenience by a
resistance R.

The sct is tuned to a station and
signals are being received, with the
result that the current flowing
through the loud-speaker is varying
by a considerable amount. The
current flowing through the other
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circuits is, ot course, also varying,
but we will first deal with the last
stage comprising valve {14 and the
loud-spealker. !

This varying current, passing, as it
does through the resistance, repre-
sented by R, of the power supply, sets
up voltages across it, from which it
follows that, instead of a perfectly
steady and unvarying supply being
fed to the first three anode circuits
the voltage of the battery has super-
imposed upon it the voltage fluctua-
tions due to the power valve.

When Distortion Arises

In the case of valve v3, this will
tend to produce distortion by reduc-
ing the amplification, as the voltage
fluctuations produced by the resis-
tance of the battery tend to act in
opposition to the voltages applied to
the grid of the power valve v4 by the
signal.

The distortion may not be notice-
able, or it may be quite serious,
depending upon a number of factors.
One of them is the magnitude of the
resistance R of the power supply,
whilst another is the characteristics
of the last stage, including the valve
used and the loud-speaker.

It will also be clear that the values
of the anode resistance rz2, coupling
condenser c3 and grid leak Rrj, are
also important factors, from which it
follows that the distortion may be
more noticcable with one receiver
and loud-spcaker than another.

Effect on Detector Valve

Let us now see what effect the
varying currents flowing through the
loud-speaker have on the detector
valve vz. The varying voltages set up
across the resistance r will be com-
municated to the grid of v3 through
the anode resistance Rr1, coupling
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If Your Set Starts Motor-boating (continuea)

condenser ¢2
and grid leak
R4, and in
this instance
the coupling
* will be such
that the ten-
dency is to
streng then
the signals.

Bad dis-
tortion and
motor - boat-
ing may,
therefore,
be produced,
and the fre-
quency  of
the motor-boating will be decided
by the electrical values of the parts
usedin the circuit and of the loud-
speaker itself.

Grid Circuit of Detector

When we come to consider the grid
circuit of the detector, which is, of
course, joined to the high tension
through the tuned-anode circuit wLc,
we see that here again distortion will
be produced when the common
resistance R is sufficiently great and,
further, there is the possibility of the
H.F. valve giving trouble should the
screening-grid voltage fluctuate,

Having now indicated in a general
way how a power supply, having
resistance, may influence the various
valves and produce distortion, let us
consider what steps may be taken in
order to obtain those results which we
should expect when the receiver is
connected to a supply having a
negligibly small resistance.

Fig. 3.—Choke output
circuit

An Obvious Rernedy

The obvious thing to do is to
prevent the fluctuating currents pro-
duced by a signal from passing
through the high-tension supply, for
then there will be no voltages built
up across the supply by the signal.

Now the power valve produces the
largest fluctuating Current, and there-
fore the power-valve circuit should be
dealt with first, Thus, a choking coil
may be included in the anode circuit,
as in Fig. 3, and the loud-speaker be
jointed to the anode through a
condenser of 2 or more microfarads
capacity.

Fluctuating currents of any magni-
tude will then not pass through the

power supply to this valve when the
choking coil has sufficient inductance,
because its impedance will be great
compared with that offered by the
alternative path provided by the
fixed condenser and loud-speaker.

This circuit is as simple as it is
effective, and has the further advant-
ages that direct current does not
flow through the loud-speaker, which
is also not in direct connection with
the high tension,

The inductance of the choking coil
must be so high when the normal
anode curreut to the valve is passing
that practically no varying current
passes through it. Were the induc-
tance too little, the lower notes would
be weakened, relative to those of the
middle and higher frequencies, and it
is, of course, important that the
choking coil has little self-capacity, or
the higher notes may be weakened.

The addition of a choke-condenser
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Fig. 2—Typical four-valve set, comprising screened-grid H.F stage,

filter circuit to a recciver will often
prevent 1not0r-boating, because the
relatively heavy current fluctuations
produced by the last valve are diver-
ted from the anode to the filament,
But, when effective inter-valve coup-
lings are employed, the addition of
this filter may only minimise the
motor-boating and wil] almost cer-
tainly not prevent distortion, pro-
vided, of Course, the resistance of the
supply is above a certain value, and
it is, therefore, necessary to deal with
the other circuits in the receiver,

I mentioned above, when describ-
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ing Fig. 2, that the back coupling to
the anode of the detector valve was
such that bad distortion and low-
frequency oscillation might be set up.
Here a simple resistance-capacity
filter will help us,

It comprises a resistance a con-
nected in series with the supply to the
anode, and a fixed condenser c
connected between the filament of
the valve and the junction of the
filter resistance, and the anode-circuit
resistance B, as shown in Fig. 4a.
Minimising Back Coupling

In order to minimise the back
coupling, the filter resistance and
condenser must have certain mini-
mum values, but, unfortunately, it is
not pessible to employ too high a
resistance, as this may seriously
interfere with the proper functioning
of the detector valve.

adequate voltage, the filter resistance
may be given a value of as much as
100,000 ohms or more, but sometimes
it is not possible to employ more than
& 40,000-ohm resistance depending,
of course, upon the voltage of the
supply, the type of valve used at v2
and the resistance of B.

The resistance should, however,
always be made as high as conveni-
ent, for then the best filtering action
will be obtaineq, The effect of the
resistance-condenser filter may be
explained with the help of Fig. 4b,
which  shows the complete anode
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circuit of the detector valve, con-
nected to an alternating voltage,
representing the voltages developed
across the common resistance of the
high-tension supply.

Effect of A.C. Voltage

The A.C. voltage sends a current
through the resistance A and by-pass
condenser ¢, connectéd across the
anode resistance B and the valve. A
certain amount of current will natur-
ally pass through resistance B and
the valve, depending upon the actual
voltage across condenser C.

This will obviously be small when
the resistance of a is large and when
the condenser ¢ has a large capacity,
because the impedance of a condenser
is reduced as its capacity is increased.

If the resistance of A were halved,
for example, more current would flow
through resistance B, and the valve,
and, as a result, a greater back-coup-
ling voltage would be applied to the
grid of the next valve. The filter,
therefore, reduces the amount of the
back coupling, and it also tends to
prevent current from vz entering the

supply.
Use of Larger Condenser

A condenser ¢ of 2 microfarads is
often employed, but from this explan-
ation it should be evident that one
of 4 microfarads, or of even greater
capacity may have to be used in
order to obtain the desired results.
The type of valve and value of anode
resistance are also important factors,
and when the value of the filter
resistance A is fixed by other con-
siderations, one should remember that
it may be necessary to employ more
than the 2 microfarads so often
recommended.

Filter for Low-frequency Stage

A similar filter should be connected
to the first low-frequency amplifying
valve when the finest results are
required, but as more current will
probably be flowing through this
circuit than the detector, a Aflter
resistance of lower value may have
to be used. A condenser of 2 micro-
farads and sometimes 4 microfarads,
in association with this medium
resistance, will usually result in
practically the complete elimination
of back-coupling effects.

We have now to consider the

TO NEXT
VALVE

the normal working
conditions, unless it
is understood there
is a fall in wvoltage
across the  filter
resistances.
! Thus, 1 volt is
lost for each 1,000
'("'C‘EKU'D PLY ohms when the
current is 1 milli-
ampere. A resistance
of 50,000 ohms will,
therefore, drop the
voltage applied to
the anode circuit by
O~ 50, when the current

Fig. 4a.—Simple resistance~
capacity filter

Fig. 4db.—Complete anode
circuit of valve

Lr flowing is 1 milli-
+ ampere, ?a:nd it s
necessary to consider
each stage separately

high-frequency stage, which is tuned-
anode coupled to the detector. Low-
frequency variations applied to the
anode of this valve, therefore, pass
to the grid of the detector, although
it must be remembered that the grid
condenser, being of small capacity,
helps cut down the variations.

When a high-frequency transformer
is employed, the low frequency would
not reach the grid of the detector,
because the transformer would not
pass it, but tuned-anode circuits and
their variations will pass the low
frequency, which must, therefore, be
eliminated.

A simple resistance-condenser filter
will do this, and one should be
employed when the power supply is
suspected of having more than a
negligible resistance. The shielding
grid of the valve is better treated in
the same manner.

The addition of resistance-capacity
filter circuits to the high-tension
supplies of the amplifying and detec-
tor valves of a receiver may upset

e CPOWER
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U
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Fig. 5.—Mains unit with potentiometer
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iaorder to determine
the maximum value of the resistance
that may be connected for the
particular value of H.T. available.

A Practical Example

As an example we will assume the
high-tension voltage is 150, and that
the anode current of the shielded
valve of Fig, 2 should be 2 milli-
amperes for a voltage of 120. The
difference between the voltage
required and that available is 30, and
the current is 2 milliamperes; there-
fore, the resistance should have a
value of 30,000 divided by 2, or
15,000 ohms.

Those who employ a dry-battery
high tension are recommended to
include the filtering circuits des-
cribed. A dry battery increases in
resistance as it discharges; when it is
new its resistance may be so low
that even when the receiver deals
properly with the whole range of
musical frequencies there is no sign of
motor-boating.

But, after a time, the resistance of
the dry battery may have increased to
such a value that bad distortion is
produced, and when the circuit
conditions are suitable a low-fre-
quency oscillation may be set up.

Increase in Resistance

Most mains units have filtering
resistances included in them, but
there are types fitted with a potentio-
meter, as in Fig. 5, from which volt-
ages of various values maybe obtained

(Continued on page 232)
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The Special Low-current
Moving-coil Instrument

Designed for the “W.M.”
by W. JAMES

IN earlier articles I have dis-

cussed the more important
factors that have to be con-
sidered when designing a mov- |
ing-coil loud-spealker, Thus,
there must first of al] be an
adequate magnetic field, which
can only be obtained by pro-
perly proportioning the magnetic
circuit,

This comprises the metal shell and
centre pole with the air gap, and
when efficiency is a matter ol no
small importance, the necessary field
strength must be obtained with g
current of about half an ampere from
a six-volt source,

Use of Steel Centre Pole

Good magnetic materials must,
therefore, be employed, and in the
Lodestone loud-speaker I have ysed
a steel centre pole and Iront plate,
with a cast iron barrel and Dback
plate.

With an air gap of & in. the
magnetic field in the ajr gap amounts
to from 8,000 to 10,000 lines per
Square centimetre. Thisis adequate,
and the .fact that this strength is
obtained with so small g magnetising
Current is due to carefyl proportions -
and choice of materials, A weaker
field would result in reduced sensi-
tivity, and one of the reasons why the
Lodestone is as sensitive as the
average cone-type loud-speaker ig
because the magnetic field is so
intense.

Improved Centring Device

The second point to which atten-
tion must be given is in the arrange-
ment of the cone and coj with its
centring device. It ig obvisusly
* desirable that the cone be free to

MEMORISE 9 ? g
THESE ===y
SYMBOLS Phones Variometer Fived Coil

[ODEST

RN

This view shows the centre pole and alu-
minium coil former of the Lodestone Loud-
speaker

move backwards and forwards witl,
Comparative freedom over 4 distance
which will not be exceeded during
reception.  Should the movement he
restrained and vary according to the
amplitude of the motion, the sound
output will be Iess {han jt might be
and will not be according to the
currents flowing in the moving coil,

Sideways movement should be
restricted, if possible, in order that
the assembly may move backwards
and forwards under the influence of
the forces set up by the currents
in the coil without twisting, which
might allow the coil to rub against
the poles.

It is, therefore, necessary that the
“urround be not fastened too tightly,
but, at the same time, therc should
not be too much slack. One is able
to judge whether the assembly s
sufficiently fexible by gently moving
it backwards and forwards with the
fingers, -

Care must be taken when assem-
bling that all nuts and bolts and cop-
ncctions are tight and the air gap
must be quite clear, A few jrop

e

Described and Hlustrated
in the February (page 7)
and March (page 134)

Issues of “W.pm”>

filings in the air gap may spoil
the results by setting up a
buzzing sound of quite remark-
able intensity.

For the same reason the fine
wires coming from the specch
coil must be carefully securcd :
they should be stuck to the cone
and sufiicient left for the flexible
connections to the terminals,

It is wsual to nmount 4 moving-coil
speaker in a cabinet or to employ a
flat haffle. Care must be tak~n here
Lo ¢nsure that the spealer fits
tightly against the {frontof the baffle,
and for this purpo:e it is advisable
to stick felt aroung the inner surface
in order that a geod joint may be
made without {ear of rattling,

ONE LOUD-SPEAKER!

Thick Baffle Desi rable

Do not use as a bafle a picce of
thin wood or material such as three-
Ply. It should pe made from wood of
about 3/ in. thickness, although for
experimenting a cheaper material
such as cardboard may be used.

The strength of the low tones
depends a good deal upon the size of
the bafle, which should therefore
be as large as possible, cven up to
3 or 4 ft. square. Satisfactory results
may be obtained by employing a
Lirge cabinet which is also useq to
louse the amplifier. '

Worth a Good Baffle

But care must be taken that the
valves do not vibrate, or they may
tend to cause a howl to be emitted
from the speaker. The quality of the
reproduction provided by the Lode-
stone is so good when it is connected
toa reasonably well-designed receiver
that it is wort 4 good baffle.

o i_ 3¢ 504
T ap 5 ¢ &y
Aerial Fired Variable . Loose-coupled i
Condenser Condenser A1) 0:2::‘;:" " .]S:Zf:f:;’g Detect,
] etector
————————
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for heavily-damped pick-ups are ‘lose” all the really high notes.
Can You Cut Out g B

Needle Scratch ?

HEN I was first introduced to

gramo-radio I was told that
vne of its chief advantages was the
elimination of needle scratch. This,
I have found, is true with proper
equipment, but is only a half-truth
in the case of the average amateur
receiver used in conjunction with an
clectrical sound-box.

Reducing Surface Noise

What I mean is that some makes
of pick-up terd to reduce surface
noise, and this is a good point. But
arcal “purity”’ amplifier will ampli-
fy the remaining scratch sounds in
just the same proportion as it
amplifies speech and music.

This is because the scratch itself
is the result of unevenness of the
bottoms of the sound grooves, and
the production is a hiss having a
frequency of about 5,000 cycles per
second.

This is similar to the sibilant, and
often T have found that an ampli-
fier, the owner of which claimed
that it gave no surface noise, was
apt to lisp and miss its ‘‘esses.”
Sometimes, even, immunity from
scratch was obtained by cutting off
the whole of the top notes.

Cutting It Out

Let me hasten to add, before I
raise the wrath of other gramo-
radio enthusiasts, that it is, of
course, possible to cut out needle
scratch with electrical reproduction,
and therc is, in fact, far more
chance of being successful than with
mechanical reproduction.

But in order to do so without
spoiling quality the following other
factors must obtain : The pick-up
must be fairly heavily damped, for
a lightly-damped reed may accen-
tuate surface noise; this may neces-
sitate an extra stage of amplification,

generally the least sensitive.

The amplifier itself should be
capable of covering a frequency
band up to the “s” and ‘“hiss”
strata, and the latter should not be
cut down by the ruthless method of

adding a by-pass condenser to

The proper way ol minimising
scratch is by means of a scratch
filter, which need not be very com-
plicated, and one such will be found
in the gramo-radio amplifiers of all
true critigues. F. Tue.

(See also page 228)

ERSONALLY, I make good use

of the volume control on any
graimo-radio outfit, and thisis, I am
sure, a feature which must appeal to
all musically-minded gramophone
listeners. It is all very well and
correct to have dance-band records
going ““all out,” but vocal items,
organ solos in indifferent record-
ings, some solo piano items, and so
on are frequently better if played
a demt jeu.

The best place for a volume con-
trol is at the pick-up end of the set,
and not at the power-valve end.
My own favourite method of con-
nection is to use a high-resistance

Where to Place A Volume Control

volume control as the grid leak of
the first R.C. coupled L.F. stage,
one side of the large grid blocking
condenser being taken to the volume
control tapping on this.

No Tonal Change

In this way volume can be varied
without effecting a tonal change.
This is important, because if the
volume control is incorrectly wired
it may be found that the tone
becomes ‘‘tinny’’ as the volume
diminishes, or vice versa the ampli-
fier may blast and overload as the
control knob is tuned to the “full
on’’ position. B. MARSHALL.

‘

Y a “gramo. standstill” I mean
this : IS it W0rth while for
gramo-radio “‘fans’’ to use the very
best possible equipment, from the
point of view of purity and wide
frequency-range amplification? Are
not even the best electric recordings
at present far behind the almost
perfect radio amplifiers available?
I am not trying to raise a scare,
but I was led to think about it
recently when one well versed in the
technical side of record production
told me that most records show a
distinct falling-oft under middle C
(256 cycles) and above about 4,000
cycles. Also, said this expert, the
full range in commercial practice is
from about 100 up to about 5,000
cycles.
Thus T asked myself the query

[s Gramo-Radio At A Stand-still ?

indicated in the first paragraph, for .
many of the receivers described in

this journal will cover a wider band

than this, when used with a good

pick-up.

My own opinion is that record
manufacturers, who are at present
doing good work in electrical record-
ing, will soon realise that so many
wireless men use electrical reproduc-
tion that there is a big market for
special records for the purpose.

Use Of Good Amplifiers

And in any case it is better to use,
as we do at present, really good-
quality amplifiers with the best
I" ctrical recordings rather than to
cut down the scope or quality of
valve amplification.

M. R. Burr.
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A Discussion from an Original Point of View

IFIWERE BASS DEAF

IT may now be a suitable time for
me to explain the standpoint I
have gradually been led to take up
in reference to the deep bass notes
of the scale, their generation,
auditory effect, recorded propor-
tion and proportional reproduction,
In the first place, T must explain
that I am talking chiefly about
what people can hear, about those
bass notes constituting a part of
music and not bass tone (if it can
be called tone) dynamic effects that
need a physical laboratory for their
measurement or estimation,

Difficulty in Hearing
A deep bass note constituted by
the fundamental tone alone I can
hear only with considerable diffi-
culty, and then quite likely purely
by mental inference from the group
of harmonics or upper partials it
must necessarily create in the
cavities and structures of my head.
If I'sling up, out of doors, a couple
of heavy coils of wire close to one
another and energise them with our
6o-cycle alternating current, so that
they are vibrating treely under its
influence, and communicating quite
a lot of energy to the air, I can
hardly hear the note, although from
a musical point of view it is not by
‘any means a very low one.

Quality of the Note

Now if T bring those coils into a
room I can hear a note directly the
current is switched on, and the
quality of the tone of the note
varies with the harmonic-generating
capabilities of the room; should I
then bring a sheet of wood or some
other article into contact with one
of the coils, there are changes in the
character of the tone produced and
determined by the capacity of the
article for generating certain of the
harmonics peculiar to the 60-cycle
fundamental, -

If T go to our power station,
where the whole air is throbbing at
the rate of sixty vibrations a second,
I'am less conscious of the musical

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

note corresponding with that period
than if it were played on a bass
Saxophone with an expenditure of a
millionth part of the energy that
must be thrown into the air by the
great coils, conductors, and masses
of magnetised metal vibrated by the
hundred thousand Liorse-power of
our electricity department,

The 16-ft. to 32-ft. pipes of an
organ will produce very different

The point of view ex-
pressed in this article
will be new to many
radio and gramophone
‘enthusiasts, Moreover,
we believe that it will
raise a good deal of
controversy,

We shall welcome
correspondence on this
interesting Subject —
both from the wireless
and gramophone stand-
points,

effects upon the listener, according
to the nature of the building in
which the organ is housed,

It a 16-ft. Organ pipe of great
tonal purity (generating only the
fundamental) could be made and if
it were sounded oyt of doors, T do
not believe I should hear it as
anything but 4 muffled tone,
certainly it would only produce g
small percentage of the audible
effect that could be 8ot by using far
less energy to vibrate the equivalent
string on a piano.

The other day I played al my
best organ records on my Micro-
Perophone 22 tq a couple of
organists,

They agreed that the best recorqd.-
ing of deep bass tope was in
“Easter Hymns (H.M. v, 3s.), and
then they asked me what organ l14q
been used and I replied “ Kingsway
Hall.” My answer led to laughter
and when I Inquired the reason they
said there Were no very long pipes

After that, of course, we had a
little talk about fundamentals and
harmonics, concluding with the
pious wish that all organs, and
particularly those used for record-
ing, might comprise a synthetic
bottom octave.

Stringed Instruments

Now let us leave the production
of pure fundamentals (by electric-
ally-energised coils) and of nearly
pure deep tones (by the long organ
pipes) and consider the production
of deep bass tone by stringed
instruments.

The bottom notes on the piano
and on the double bass produce the
same  pitch impressions on oyur
auditory nerves as do the very long
organ pipes, but how little of the
fundamental tone can their notes
comprise !

Play the Brunswick Polydor
pianoforte record “Fugue in A
Minor” (6. 6d.) and the H.M.V,
Philadelphia Orchestra’s ““Toccata
and Fugue” (6s, 6d.) on H.M.V. 202
machine, or on the M.-P.22. How
absolutely true to life is the tone
quality and how perfect the scale
balance,

The fact that such tone can be
proportionately recorded with one
hundred groove turns to the inch
proves conclusively that oyr ears do
not need the fundamental in the
deep bass in order to furnish us with
the mental Impression of it.

Different Kinds of Pianos

How greatly may the groups of
harmonics suggesting deep  Dbass
notes differ in their make up when
obtained {from different kinds of
planos ! After Playing the piano
record just mentioned, in which the
tone appears to 1. that of a big
Bh’ithner, pPlay the first disc of
Percy Grainger’s  Byajimns Sonata
.(Columbia, 6s. 6d.): can you not
Instantly identify the deep bass as
that of the Chickering piano, or one
of similar construction ?

If you listen very carefully I think
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you could almost plot the harmonic
groups of the lower strings.

Now do not say that T am bass
deaf and that other people’s hearing
is different from mine; if that were
the case, no one could work in an
alternating-current generating sta-
tion, and certainly no one could
live within a mile of one.

I Am Not Bass Deaf

If T were bass deaf the bass on a
good record played on a good
gramophone would not suggest a
perfect scale balance,

Do not say the double bass pro-
duces a great volume of funda-
mental tone which other people can
hear and which I cannot. I have
not played the orchestral record
just mentioned to a single musican
who has not been perfectly satisfied
both with the tone characteristic
and volume value of the double
basses.

It is the capacity of a big or
little fiddle for generating agreeable
and convincing harmonic groups
that constitutes its value—were
that not the case, were we merely
desirous of having a greater area
than that of the string vibrating at
the fundamental rate, then a large
flat plate of thin glass under onc
foot of the bridge would be of more
value than the work of Stradi-
varius. ’

How different 'cellos (for example)
can be in their tone, listen to the
instruments of Casals and of Squire,
either in the concert-hall or from
their records; Bliithner and
Chickering pianos have no greater
difference of tone quality.

Simplified Recording

In conclusion, may I say that in
the future I believe the work of
recording would be simplified were
some physicist to make a set of
graphs showing the audible group of
harmonics: (1) from a 16-ft. organ
pipe in the open air and in various
cathedrals, (2) from big fiddles of
various makes and shapes, and (3)
from the deep bass notes of pianos of
various manufacturers.

And will some hard-working
inventor please give us a new
electrical bass instrument (for the
orchestra) of great and regulable
power, in which we may vary the
harmonics (suggesting the funda-
mental) at will so as to produce any
tene characteristic desired.

A Good Picleup

By W.

FEW months ago I tested a
number of gramophone pick-
ups and published curves showing
the variations in the output voltage
with frequency. For the purpose
of the tests I put together a single-
stage resistance-coupled amplifier
and so adjusted the values of the
components employed that it gave
uniform magnification over the
frequency range of from s0 to
10,000 cycles.
A special record was used and
the pick-up was connected to the
input of the amplifying valve which

JAMES

duction was noticeably more brilli-
ant and there was a marked absence
of chattering or noise.

Certain makes of pick-up are
rather more noisy than others, with
the result it is necessary to close
the lid of the set in order to avoid
interference with the reproduction.
The R. I. & Varley, being quiet in
operation, therefore offers a definite
advantage. The illustratior shows
the output obtained over the fre-
quency range, and if the 'curve be
compared with the one giv‘en in my
earlier article the reason for the

QUTPUT EMF
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Frequency-output curve of the R.I. and Varley pick-up, which shows a
marked improvement in the upper registers

had the calibrated valve voltmeter
joined across its output circuit. The
magnifier was employed in order
that large readings on the valve
voltmeter could be obtained, as
the usual form of instrument has a
non-uniform scale and accuracy
was essential.

Four pick-ups were tested, and
the results were published on page
47 of the February number. One of
them was an early pattern supplied
by R. I. & Varley, Ltd., and I have
lately had thé opportunity of testing
a more recent standard product. It
would appear that those now being
issued are rather better than the
first samples of which I had a
specimen, as, when trying one in my
radio-gramophone set the repro-

more brilliant reproduction will be
understood, as the morerecent model
gives more output at the higher
frequencies.

The shape of the curve from roo
to 1,000 cycles is about the same
for the two pick-ups; the marked
improvement in the performance is
due to the increased output over
the range from 1,000 to 5,000 cycles.

I understand this pick-up is
particularly good from the point
of view of minimum record wear,
but it is, of course, essential to
employ a good carrier, which must
be properly set. As the instrument
gives the maximum output of not
more than a few tenths of a volt
only a small negative grid bias is
needed for the first amplifying valve.

Whatever you want to know about Gramo-Radio,
consult the “Wireless Magazine'' Technical Staff.
For many months they have kept abreast of this
latest development and can reply to any query that
may be raised in connection with it.

So that the Staff is not absolutely overwhelmed
with 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 each
question asked.

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 tii of the cover, to Gramo-Radio
guce:n'es, “Wireless Magazine,”” 58-61 Fetter Lane,

.C4.
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Designing Scratch Filters (Continued)

L L

Fig. 7.¥Complete section of filter

—_—

L | L

T T

Fig. 8.—Two-section filter made up of
two sections of Fig, 7

reaches the output.
sharpness of the change-over
depends entirely upon the resonant
properties of the circuit, and the
same considerations that make a
‘g00d tuning circuit apply here.
Thus we require a choke of low
resistance relative to the inductance
and a condenser of good quality.

The relative

Rise of Voltage

There is another point, however,
to be considered here, and that is
that at the resonant point when the
voltage of the condenser and the
voltage on the choke are equal, it is
possible for both these voltages to
exceed the input voltage. Indeed,
if the choke had no resistance, the
voltages developed across each
component would rise to ap in-
finitely high value at the resonant
point.

In practice, the rise is only com-
paratively small, because of the
somewhat large resistance usually
found under practical conditions,
but nevertheless, there is a definite
rise, due to resonance just before
the cut-off effect takes place.

Where Cut-off Point Occurs

The actual cut-off Occurs just
beyond the- resonant point, which
thus gives an Indication of the
performance of the filter. The
resonant point ig given by the
expression;—

I
f=
2w \'IFC
where L=Inductance in henries,
C——-Capacity in farads.
It is possible, however, to obtain

\\\

a closer evaluation to the actual cut-
off point, by treating the circuit as a
filter and this gives the cut-off
frequency as ;—
1
feme —
7V 2LC

We may rewrite this, putting L in
henries and C in microfarads as
follows :—
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f=

cycles/sec.
LC

It will be seen that the cut-off
frequency given by this expression
is approximately 1.4 times the
resonant frequency, and the value
obtained from this formula actually
falls into line with practice to quite
a close extent.

The curve 4 in Fig. 6 illustrates
the cut-off obtained with a choke of
0.5 henry inductance, with 2 capac-
ity of .005 microfarad. It will be seen
that this filter hardly attenuates at
all until 3,000 cycles is reached,
when it starts to cut off. -There is an
indication of a slight rise in the
voltage just before the cut-off takes

- 100
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= .
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= I l
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< 20
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Fig. 9.—Although the Yesonance hump is sli

the cut-off s exceptionally

place, but this rise is not very high,
showing that the resistance of the
choke is correct for the purpose in
hand.

A simple filter such as this, how-
ever, is only, strictly Speaking, a
half-section. The whole question is
one involving Somewhat abstruse
theory, but it may be observed that
the filter should be Symmetrical ag
far as possible. complete
section of the filter Is as shown in
Fig. +, having an inductance op
cach side of the Capacity,

The  addition  of

this  extrg
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ghtly accentuated,
sharp

inductance has quite a marked
effect on the cut-off, the curve B
being taken with such an arrange-
ment, the inductance and capacity
values being as before, The cut-off
point will be seen to occur at the
same {requency but the cut-off
itself is much sharper, and this
could be considered as quite a
satisfactory scratch-filter, the out-
vut being well maintained up to the
cut-off point.

Effect of Resistance

The effect of resistance across the
output of a filter of this type is
much less marked than in the case
of a resistance-capacity filter., The
dotted curve just under curve B in
Fig. 6 shows the effect of g .25-meg-
ohm leak across the output, and it
will be seen that it does not affect
the characteristic of the filter in any
way, but merely reduces the actual
voltage at the output, over the
whole of the frequency scale. This
reduction, however, is quite small
and can easily be tolerated.

Still sharper cut-off is Obtainable
by using two or
more  sections.
Fig. 8 illustrates
a two-section fil-
ter, made up by
placing two sec-
tions as shown in
Fig. 7 in series.
It will be seen
that the reson-
ance hump (Fig.
9) is slightly
accentuated, but
that the cut-off is
exceptionally
sharp.

The cut-off is
given by the same formula as before.
Incidentally, this formula is differ-
ent from that given in Reference
Sheet No, 109. This is because we
have taken the eng and middle
sections as L and oI, respectively,
whereas in the reference sheet they
were taken as L/2 and L.

The values chosen in making
these experiments are such as to
match the surge impedance of the
filter, with the input resistance
of 10,000 ohms already referred
to.  This is one of the essentials of
satisfactory filter design.

—_—

“+000

8000
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|niversity of the Fther

T is believed that prior to the ad-
vent of broadcasting no precedent
existed for the transference by a
Government department of one of its
officials to the service of a public
company. From the subsequent
history of the sporadic attacks made
upon the broadcasting of educational
matter pure and simple, it was clear
that insufficient importance had been
attached to the action of the Board
of Education in seconding one of the
ablest of its assistants, in the person
of Mr. J. C. Stobart, to British
broadcasting.

Cautious Developments

He was a man who had had not
only a brilliant academic carecer, but
an intimate association with the
educational system of Great Britain.
To him was given the task of pro-
ceeding cautiously to develop what
every educatioral authority recog-
nised as the inevitable aim and conse-
quence of the wireless medium in one
of the most important phases of its
activities. Changes in plenty have
taken place in the personnel of broad-
casting.

Fresh faces have made theirappear-
ance at Savoy Hill and other brains
have essaved the task of unravelling

Specially Written for
the “W.M.”” by B.B.C.

Officials

the problems associated with the
broadcasting of the spoken word; but
Mr. Stobart remains, as he was at the
beginning of the chapter, the B.B.C.’s
director of education, and he is the
man to whom posterity will accord
whatever praise or blame is, in the
passage of years, meted out to the
pioneers who laid the foundations
of our broadcasting system.

While he has spent the last six
vears in devising methods of instruc-
tion by entertainment, so far as it
has been possible to do so under the
restrictions imposed by the fact that
control could only be exercised at
one end, he is beginning to feel a
considerable sense of satisfaction over
the experiment which is to be under-
taken during April by the Extension
Committee and Joint Committee for
Tutorial Classes of the University of
Hull.

The average schoolmaster is en-
abled not only to systematise and
control his executive duties, but also

to supervise and gauge the effects of
his work on thc minds of his pupils.
Mr. Stobart, as the wireless head-
master, has merely cast the bread
upon the waters and left to chance
(blended with hope) the possibility
of its return at some remote future.
Ispecially has this been so in the
case of adult education. Here the
listener himself plays as great a part
in the rcalisation of the educational
value of broadcasting as those res-
ponsible at the transmitting end.

Adult Education Groups

In many parts of the country adult
education groups exist, wh.ch mcet
for the purpose of listening collectively
to the broadcast lecture and dis-
cussing afterwards the points dealt
with by the lecturer. These isolated
groups organise their own arrange-
ments, make their own rules and
altogether assume the duty of co-
operators whose zeal is measured by
their own willingness  to absorh
knowledge through the loud-speaker.

Dut the need of svstematic guid-
ance has become definitely patent to
those associated with many of these
discussion groups, and the Hull
experiment is intended both to

(Contenued on next page)

M. Georges Hae k, ccnductor of the
Frascati Restaurant Band

OUR CARTOONISTS “REVIEW ™’ SOME BROADCASTERS

\“\\“t 1y

Helen Alston, who takes part in
2LO’s Children’s Hour

Arthur Whelan, the well-known
Australian entertainer
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" The University of the Ether (continued)

explain the aims and methods of
broadcast adult ~education and to
provide instruction and practice in
methods of leading wireless discus-
slon groups.

Thus the opinion emphasised by
the B.B.C. ever since the beginning
of its educational activities, that the
loud-speaker was not intended to
replace the teacher, to whom it
could only be a useful adjunct, finds
fresh proof.

Training for Group Leaders

From April 19 to 21, at a week-end
school in Hull, training will be
afforded wircless discussion group
leaders selected in co-operation with
all the more important educational
bodies in Yorkshire and comprising
the Workers’ Educational Associa-
tion, women’s institutes, educational
settlements, etc.

It was the Kent Educational
Authority which acted as the pioneer
in providing for the systematic use
of the loud-speaker in the schools
within its area; and now Yorkshire
has not only taken a pioneer step
in furthering the cause of adult
cducation, but Hull is the first
University to regard the possibilities
of broadcast education for adults so
seriously as to contemplate organjsing
the work at the listening end.

Why the Scope is Limited

The limited sphere in which broad-
casting can he useful is mainly due
to the fact that the range of I.ondon
and Daventry extends far beyond
the limits of any one authority.
Co-operation and unity on the part
of such educational organisations as
are assisting in the Huy]) experiment
point the way to a solution of much
of the B.B.C.’s difficulty; and if the
listening end can be left to those
bodies which are fitted to represent
the educational interests of listeners,
a bridge will be formed to span that
gap between broadcasting and adult
education which seemed to be so
formidable, cven as recently as the
end of the vear 19235, that scarcely
any official at Savoy Hill could fore.
see the most desirable way of span-
ning it, although many suggestions
were advanced that were not likely
to lead to the desired end.

One such suggestion was that pro-
gramme time should be allocated to

district committees and this amount
of time re-allocated among the con-
stituent local committees based on
the Universities. Committees organis-
ing wireless lectures without any
supervision or control by those who
had already gained experience would
undoubtedly have made the same
mistakes as were inevitable at the
beginning.

To perfect and build upon the
beginnings already made with the
group discussion system is to put the
clock forward instead of baclk.

In the Hadow Report on broad-
cast adult education, it was pointed
out that discussion groups would
depend upon the bersonality or
keenness of one or two persons. The
group leader would play the most
important part in supplving contact
between his fellow listeners and the
lecturer by formulating the questions

“SHOW ME
THE WAY
TO GO HOME.”
(Revised version,)

Motor-boating

from tappings. With such an arrange-
ment, therc is certain to be a back
couplirg and it is essential to fit
filters as described. The taps may
then be ignored, angd the correct
voltages be obtained by using suit-
able resistances.

We have described in particular a,
four-valve set having two resistance-
coupled 10\\'-1'requency stages, but it
should be understood that when 4
transformer iy employed, instead of
one, or both, of the resistance coup-
lings, the resistance—capacity filters
must still be employeq.

Screened-grid Valye

It is not necessary to connect a
filter to a high-frequency stage when
a high—frequency transformer iy used,
but shielded high—frequency valves
having a tuned-anode coupling must
be properly dealt it} Similarly it
Is advisable to join a filter to the
priming grid of 3 pentode valve, ip
order to avoid distortion,

To conclude When  the finest
quality of reproduction that the set
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.
Said Mr.
“ Il tell you Something fine,
We'll take Old Man Resistance
And make him toe the line.
Just by ourselves we’re somewhere wrong,
And don’t Enow where 1o roam,
But if we joggle him along,

I'm sure thar we’ll get OHM.” .L.P.
\_\\‘

of the group, keeping in touch with
headquarters and with the lecturer,
and stimulating and directing the
discussions.

The task wasone of some magnitude,
Discussions do not automatically
result, even where a group has been
got together to listen. Everything
depends on the presence of some
person capable of taking charge of
the discussion and prepared in ad-
vance to take the lead.

Material Assistance

This has been recognised by Hi 1l
University and if other bodies follow

‘the example which is to be set by

Hull in the middle of April, by helpin:q
to provide group-leaders qualified to
take charge of the discussions, they

will assist in the most material way
the advancement of educational
broadcasting

Volt to Mr. Amp,

H L P

(Continued from page 223)

will give is desired, connect a filter to
the detector and first low-frequency
stage, and also to the high-frequency
stage  when  this is tuned-anode
coupled. Further : Employ a well-
made choke-condenser output circuit.

Choke-oulput Circuit

When the circuits and loud-speaker
are such as not to warrant the addi-
tion of filters to each stage, connect a
choke-condenser output éircuit, and
if this is not sufficient, add 2 resis-
tance-condenser filter to the det~ctor,

Mention must be made of the push-
pull output circuit. As the current is
supplied to the pair of output valves
through a centre-tapped choking coil,
Or primary winding of a transformer,
a negligibly small fluctuating current
will pass through the power supply.
The system is, therefore, one which
tends to minimise baclk coupling, and
IS to be strongly recommended.
Finally, it shoulq be understood that
L.F. chokes may be employed in

place of the resistances in the filters
described.
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\afe 17 [ Unitfor{)( Mains

IN THIS ARTICLE 1S DES-
CRIBED THE CONSTRUC-
TION OF A COMPANION
UNIT FOR D.C. MAINS TO
THE A.C. INSTRUMENT DES-.
CRIBED IN THE FEBRUARY
ISSUE OF THE “ WIRELESS
MAGAZINE.” BOTH UNITS
HAVE BEEN SPECIALLY
DESIGNED BY W. JAMES,
AND ARE PARTICULARLY
SUITED FOR USE WITH
HIS TOUCHSTONE AND
\_ BINOWAVE RECEIVERS.

J

’]“HOSI'{ who have a direct-current
supply of electricity in the house
for lighting somectimes consider they
are not so fortunate as those having
an alternating-current supply.

Whilst it must be admitted thatit
1s much ecasicr and cheaper to obtain a
supply of current for filament circuits,
or {or battery charging, from an
alternating-current source, the uscr
who has access to direct current of
200 volts or more is generally the
morc {ortunate in the ease with which
current for high tension may be
secured.

Diff cully of Increasing Voltage

Those having direct current of less
than 200 volts are handicapped, as
{hey cannot easily increase the volt-
age n order to supply high-tension
circuits with the masximum voltage
which the valves will take.

When a higher voltoge is available,
however, it is usuaiiv casier, and
certainly cheaper, to build the equip-
mentrequired. Infact, a high-tension
mains unit for emplovment with a
direct-current supply may be con-
s‘dere ! as equivalent to thesmoothing
and voltage-lowering cquipment of an
alternating-current unit.

O— VT ——1—0O)

CH,

¢ SUPPLY 4MFT).

CHe

Fig. 2.—Arrangement of a filter circuit.
The condenser in the earth lead plays
an important part

This view of the High-tension Unit for D.C, Mains clearly shows the two smoothing
Four different voltage tappings are available

chokes.
The cost of a rectifier and its
transformer are, therefore, saved,

although against this economy must
be placed an additional condenser
and frequently a further choking coil.
Lhis additional condenser is con-
nected in the earth lead of the
receiver and is conveniently fitted in
the mains unit proper, whilst the
extra choking coil, when required, is
joined in the negative main, in order
to help the remainder of the filter
eliminate noise and hum.

In certain districts the direct
current is so steady and unfluctuating

"in voltage that very little apparatus

is needed in order to cnsure that the
current passed to the circuits of the
receiver is perfectly steady and
uniform. Variations in the voltage
applied to the circuits of the receiver
would affect the quality of the
reproduction.

Slow changes such as might be
produced by an alteration in the
number of lamps connected to the
mains do not matter in the least; it is
the wvariations which occur at a
frequency within the audible range
which cause the hum and noise that
necessitate the employment of a
good filter.
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This filter is, therefore, connected
between the mains and the circuits of
the receiver, in order to suppress the
variations. The current flowing
through a resistance connected

_ ~RIPPLE VOLTA(E
QF IRRECULAR

o JWAVE FORM
-~ MEARN D.C
VOLTAGE

Fig. 1.—Alternating current superimposed
on direct current

across the mains may be considered to
comprise, in effect, a steady uni-
directionalcurrent withanalternating
current superimposed somewhat as
indicated in Fig. 1, where the voltage
indicated by a direct current instru-
ment might be 200 for example, with
an alternating current having a peak
value of 5 or 10 volts.

Ripple in the Supply

" 1f this were applied to a receiver
direct, the variations in the voltage
would cause a similar current to pass
through the loud-speaker and a noise
or hum would be heard depending
upon the ripple in the supply. The
function of a filter is to prevent the
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A Safe High-tension Unit for D.C. Mains (continuea
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Another view of the High-~tension Unit for D.C. M.

e

ains, which gives a chojce of four

voltage tappings. All the condensers used are of ? microfarads capacity each

ripple reaching the receiver, It com-
prises the choking coils and fixed
condenser indicated in Iig. 2. A
further condenser is shown in the
earth lead, and this also plays an
important part.

It is, of course, iecessary that
choking coils having a
certain minimum
amount of inductance
under working condi- +
tions be employed. /
The inductance of an 4
iron-cored choking
coil varies consider-
ably with the value of
steady current passing
through it, and it is,
therefore, essential
that the choking coils
used possess the
desired inductance
when carrying the

Cho

receiver,

Chokes Actually Used

Those used in the unit illustrated
here were made by Partridge & Mee,
[.td., and have an inductance of
50 henries each when the steady
current flowing through them is
50 milliamperes. They will, of course,

carry much heavier currents with
safety from the heating point of view,
but the inductance will be less, and
should anyone expect to pass a much
heavier current, such as to00 milli-
amperes, 1t would be better for them
to mention this when ordering.

! 7 //
20.000~ :
OHMS EZEE

2MFQ,

—

Fig. 3.—Suitable ct;nnections for use with three or four-val i
: ; col - ~valve sets. This
maximum anode cur- is the wiring of the unit illustrated by the p
rent required by the e

A number of factors enter into the
design of a choking coil and one of
them is the length of the ajr gap.
This depengds, amongst other things,
upon the amount of the direct current
which will pass through the choke,
and the makers are able to adjust it
to a suitable valye provided the
working conditions are explained
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For the Worst Supplies !

The choking coils have been given
values which, in association with the
4-microfarad tilter condenser, and the
2-microfarad earthing  condenser,
should prevent hum and nbise on
even the worst civcniis. Less filtering
would suftice in many instances, as
there are many supply mains com-
paratively free {rom ripple. But, on
the other hand, a few supplies are so
“rough’ that is, have such a large
percentage of ripple, that a really
good filter is essential if quiet opera-
tion is to be assured .

The filter condenser used 15 of the
LYpe tested at 500 volts D.C;
actually two 2-microfarad units are
connected in parallel. They are
joined across the receiver side; no
condensers are connected on the
mains side of the chokes,

A New Earth Connection

A further condenser of this type is
joined in the earth circuit, The earth
wive must be taken from the receivey and
connected to the new eart), tevminal pro-
vided on the mains unit. Tt this small
point be overlooked, the mains will be
carthed, and a fuse will probably
blow,

It is customary with the three-wire
system of distribution to connect
certain houses to one pair of

......................................................................................................................... = wires, and other houses

1o a second pair, with
the result that in one

+ EQY;/E]R house the negative

" main may be more

+ CET, nearly at earth poten-

AT+3 tial with the positive

+HF main from 200 to 250
HT+2 .

volts, according to

T OCREER  the supply, above

T+1
earth,

In a second house,
however, the positive
main may be the one
more nearly at earth
potential, and then it
‘will be the negative
main  which is 200
to 250 volts negative, with respect
to the earthed main.

A user must now take the pre-
caution of connecting a small fixed
condenser, such as .001 microfarad, in
the aerial lead to the receiver, and to
be careful when handling the filament
accumulators, or touching wires
or other exposed parts,
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Specially Designed by W. James

The resistance of the choking coils
employed is about 700 ohms each,
and the voltage drop through the
pair of them will, therefore, be 1.4
volts per milliampere. With a zo-
milliampere load the drop amounts
to 28, with the result that the actual
voltage available across the terminals
of the filter condenser is the mains
voltage less 28. By winding the
choking coils with thicker wire,
the resistance and, therefore, the
voltage drop would have been
reduced, but the inductance would
also be less.

Four Voltage Tappings

The various valves in a receiver
have to be supplied with high-tension
voltages according to their type, and
how they are employed. In a typical
four-valve receiver, having a stage of
balanced radio fre-

receiver with a screened-grid high-
frequency stage also requires four
supplies as a rule, one of which is for
the shield of the valve. Receivers also
differ in the arrangement of the
detector, one being so adjusted that
anode-bend detection is obtained,
whilst the other is fitted with a grid
condenser and leak for grid current
rectification.

These points have to be remem-
bered when building a mains unit,
and two diagrams are given. That of
Fig. 3 will suit, for example, a four-
valve set with an anode-bend detector
and a balanced high-frequency stage,
whilst the same eliminator is suitable
for a three-valve set having a shielded
valve and a leaky-grid detector.

The diagram of Fig. 4 is of a mains
unit suitable for a three-valve set
having an anode-bend detector and a
shielded grid stage of high frequency

COMPONENTS REQUIRED
FOR THE D.C. MAINS
UNIT

|2}

1—Metal safety box (Ferranti),
2—s50-henry chokes (Parmeko). -

6—2-microfarad fixed condensers, 500 v.
test (Ferranti, T.C.C., or Dubilier).

1—10,000-0hm resistance with_ holder
(R.I. & Varley, Dubilier, or Ferranti).

1~—20,000-0hm resistance with holder
(R.I. & Varley, Dubilier, or Ferranti).

2—High variable resistances (Regentone or

Clarostat). )
o—Insulated termmals marked: Earth,
H.T~—, HT.+1, HT.+2, HT+3,

H.T. —|—4 (Belling-Lee).

i—Ebonite strip, 8%in.
Radio).

by 3in. (Ready

1——Baseboard to fit box.

Insulated wire for connecting (Glazite).

quency, four different

ALTERNATIVE CONNECTIONS FOR 3-VALVE SET

conditions, and it is,
therefore, not always

high-tension supplies advisable to rely upon
9. e hgt

may be required. }+O—Ho0> QO + POWER > )
Thus, the power valve Criy a snnpled resistance
will have the full volt- Rt 7 connected 1n series.
age applied to it; the pA +DEY Instead, it is better to
first  low-frequency TO B.C. Ra RS employ  two  resis-
valve will have a MAINS AAAMN +HF tances, and to connect
lower voltage, such as R the detector valve to
- 120, whilst the detec- AMFD, + screen  the  junction  point.
tor may have to be T R4 Thgs in Fig. 3 two
supplied with from 60 T\ Tk J _OnT- resistances R3 and R4
to 120volts. A further . /FD /’ a{’g emPl.iyg? to lfro_
MFD. vide a suitable voltage
voltage, usually of 100 e elhezi

or more, is required
for the high-frequency
valve.

A three-valve

ET

Fig. 4.—Connections suitable for use with three-valve set

for a detector valve,
operating as an anode
rectifier.

It is also advisable

This is the completed High~tension Unit for D.C. Mains

complete in its metal box

and other circuits.

There are one or two
points which perhaps
call foran explanation.
The method of reduc-
ing wvoltages by a
resistance is  well
known, and when the
amount of the high-
tension current passed
by a certain valve at a
given high tension is
known, the wvalue of
the resistance is easily
worked out. But the
current taken by an
anode-bend  rectifier
varies considerably
with the working
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to provide a similar
arrangement for a shielded valve, as
the amount of the current taken by
the shield of valves of this type
appears to vary considerably.

Potentiometer Arrangement

It will be noticed in Figs. 3 and 4
that screen voltages and anode-bend
detector voltages are taken from a

. potentiometer arrangement.

Variable resistances have been
included where experience indicates
they are desirable. These are marked
r2 and Rr3 in Fig. 3, and RrI in Fig. 4.
In the arrangement of Fig. 3, the two
adjustable resistances are so con-
nected that the user isable toregulate
the voltage to those circuits which
often need to be fairly accurately set.
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A Safe High-tension Unit for D.C. Mains (Continued)

arrangement of Fig. 4,
Rz may be of 20,000
ohms, R3 of 30,000 ohms,
and r4 of 40,000 ohms,

The actual voltages
applied to the valves will
depend upon the total
amount of the current
flowing as well as the
individual currents to
the valves and will, of
course, vary a little as
between one receiver and
another.  But modern
valves used for amplify-
ing or power work are
not very critical and
with  the adjustable
resistances provided the
best results should pe
obtained.

Terminal H.T. 41
should be connected to
the anode-bend
detector, or the

Plan view of the High-tension Unit for D.C. Mains,
The mains are connected
to the choke terminals shown without leads

showing layout of the parts.

The mains unit illustrated is wired
according to thé arrangement of Fig. 3.

A Ferranti metal safety bLox is
employed, and it is equipped with a
safety switch and fuses and also a
connecting cord.

How the Unit Is Assembled

The parts are fitted on a wooden
baseboard of the size indicated in the
drawing, and the terminals and
adjustable resistances are fastened
to a raised ebonite strip. It does not
take very long to fit these parts to the
baseboard, and the wiring is also a
very simple matter. Remember {hat
@ pair of flexible wires have to be
taken one from each choking coil to
the pair of terminals on the safety
box, and do not forget to employ
well-covered connecting wire.

Voltage Test of Condensers

1f condensers of the same type as
those used in the unit illustrated are
not employed, be very careful that
they are able to withstand the full
mains voltage, which means that they
should have a test voltage rating of at
least twice the voltage of the mains.

Good average values for the fixed
resistances are 20,000 ohms for rr
(Fig. 3), and 50,000 for R4. In the

shield grid of an
H.I'. valve,
whilst  terminal
H.T. +2 is syit-
able for the H.F. valve or
a leaky grid detector. Ter-
minal H.T. 43 may be con-
nected to an L.F. or H.F,

BLUe-
PRINT
N2

WMI33

valve, and terminal H.T, +4
is, of course, for the power
stage.

Do not forget to take the
eavth  conmection Jrom  the
veceiver to the mains unil and
unscrew the resistances by
an anti-clockwisc movement
of the knob when less volt-
age is desired, Also, be sure
and connect a .00I-micro-
farad fixed condenser in the
aerial wire to the set, and
fit it inside the cabiner,

SPECIAL NoTE

Stnce this was  con-
structed we learn thar Fer-
ranti, Lid., are nowW  making
their safety boxes of shghily
larger dimensions, As a num-
ber of dealers may still have
the smaller size 1y stock, we
show baseboard dimensions 10
suit it. When he buys the box
the constructor should ger 4
baseboard to Ait. There is o
need to alter the arrangement
of the components on  the
larger baseboard angd the layour
diagram  can = p, Jollowed

exactly.,
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This‘ layout and
obtained for half-price (that is, 6d., post free)
it the coupon on page iii of the cover is used

by April 30.

IS THE AERIAL DOOMED ?

ROBABLY for manv vears some

kind of an aerial will be necessary,
though it be a small indoor one. For
the time being the outdoor aerial is
necessary in case of the average set.
Until the day comes when the out-
door acrial shall be abolished there
should be a movement among radio
enthusiasts to keep as much ugliness
as possible out of the aerials,

To see a forest of aerials of all
shapes and kinds—some on long
wooden poles, others on steel masts,
some attached to chimneys, others to
trees—is ugly to sensitive eyes.

From an asthetic point of view,
the aerial is condemned. It is left to
the ordinary listener to minimise the
soreness the aerial creates until that
day when our sets will find the indoor
aerial that is adequate for all listening
purposes. E. B . R.
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THIS is a subject upon which
opinions are divided. Indeed,
there is probably no branch of wireless
entertainment which has given rise
to so many conflicting views.
Listeners range from those who are
furiously “con’ to those who are
joyfully “pro.”

It is in this second group that I find
myself. And why? Because, as an
entertainer, I find applause almost a
sine qua mon, without which I
experience the greatest difficulty
imaginable in “getting going.” This
is probably the main reason why the
B.B.C. have gradually brought studio
audiences to permanency.

There are some who cannot
appreciate the artist’s point of view.
They can’t understand what differ-
ence it inakes to him whether there is
somebody there in the studio with
him or not. In the first place it
prevents a man from feeling lonely—
a tremendous handicap to struggle
against.

Ready to Hang You

I know of few worse sensations
than the impression that, while
everyone is hanging on each word,
and ready to hang you for a mistake,
yet no one feels for you, trembles
when you tremble, and bucks up
when you do.

An audience can supply this need
for two main reasons. In the first
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Tommy Handley
s on the immedi-
ate right

To%ﬂg%lgy

place, they are not looking for enter-
tainment for which they have paid;
the evening is in the nature of an
adventure for them and naturally
their sympathies are with the artist.

Identical Anguish

When he goes to the microphone
they imagine for one moment what
they would feel like if it were them-
selves. If he looks like making a
mess of things they go through
almost the identical anguish that he
does. And when it becomes clear
that he is “on form” then they are
jubilant with him.

The second reason is subsidiary to
this; since the studio is only small,
the audience is limited and paucity of
numbers makes for a more friendly
atmosphere still, something like a
fireside gathering.

There is another further point to be
considered, too. If you have tried
your hand at entertaining, or even
“spinning a Christmas yarn,” you
must know that you are affected by
your listeners. One gathering will
simply eat whatever you say, and
another will force you to speak with
all the dramatic emphasis you can
summon.

In either case you are quickly
forced into the atmosphere they have
already prepared, regardless of the
manner in which you previously
thought you might “spill the beans.”

2

Now in broadcasting my lines,
atmosphere is absent. I write a gag,
some patter, or a song, and form some
idea of how it ought to go. But when
I start my performance in the studio
I keep my eye on the audience, and
not once in twenty times do I find my
own idea the right one. Either I
have to alter my speed, emphasise
this instead of that, or make a slight
alteration somewhere or another.
The studio crowd helps me to gauge
the pulse of my bigger audicence.

It also helps me to time my laughs.
You can never tell just when a laugh
is coming, or how long the audience
wants for this purpose. Yect there is
nothing more annoying to a listener,
or so I imagine, than to be con-
strained to laugh and so cut himself
off for a word or two.

Waiting for the Audience

This sort of thing is always happen-
ing in the theatre or music-hall, but
then someone else is the cause of the
trouble, not oneself. This can be
avoided in broadcasting, by waiting
for the studio audience to stop their
noise before procecding.

I have one more “pro’’ argument
before coming to the “cons.”
Listeners are found to exist mostly in,
twos and threes, and as such to miss
the companionship of an audience.
When a good laugh is scored they
want to clap, but what is the use?
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Tommy Handley Believes in Studio Audiences (Continued)

They would like to hear the others
laughing too, as they would in a
theatre.

A studio audience supplies this
need, and makes the isolated listener
feel less lonely. 1In other words, it
helps along the aural llusion, so that

one can almost hmagine oneself
present at a real concert.
A Double

Now for the “cons.” In one of the
many plays in which I have taken a
part, alady had to step in front of her
husband and so take a detective’s
bullet and die instead of him. This
part was taken by a rather elderly
lady, whom we did not wish to have
to fall down on the floor as the part
required. We therefore had a double,
a man.

All of us concerned were so inured
to this sort of thing that we thought
nothing of it, but on the night there
was almost a calamity. The dying
wife forced her last words, ““ This-is-
my-getaway,” and her male double
promptly fell down to convey the
sound of her collapse.

Shrieking with Laughter

This seemed so funny to the
audience, who, of course, had never
witnessed anything like it before,
that they almost shrieked their

laughter. \We made frantic efforts
to stop them, and even cut out the
mike for a second or so, but I believe
some of the noise got over.

This story points to one of the
biggest drawbacks of studio audiences,
If they arc strangers to the micro-
phone then there is always the chance
that they will laugh or applaud in the
wrong place, because so much of our
performance is illusion, the listener
hearing  something  very different
from what actually takes place.

If one has a permanent staff of
“laugh prompters” then they would
soon get stale and artificial. T expect,
too, that the news of the existence of
a professional audience would soon
get round and listeners would become
somewhat disgusted at the idea.

Since a studio is small, the cl:‘zpping
and laughing must of necessity seem
“thin” and the atmosphere  thus
created is a trifle false. It is too
small to be a proper concert-halj
performance, and too big to be the
listener’s own room. Tt does at times
seem a little puerilé too, something
like the greeting a *first turn”
receives at a music-hall,

An advantage can very ecasily be
changed into a disadvantage if an
artist is not careful. He relies on
his audience to set him his few po, but
he must never forget that the first

Pepper, who takes
s (right)

Here is Harry
part with Miriam Ferris
n the Children’s Hour

rule of broadcasting is “be conver-
sational.” That is try to talk and
sing as though you were sitting
round the fireside in the third chair,

Playing to the Gallery

If an audience enjoys the enter-
tainment, and if he knows only too.
well that he is a “roaring success”’ as
far as they are concerned, there isthe
possibility, not to say probability,
that he will forget all about the
listener sitting at the loud-spealker
and play to the gallery. They may,
too, set him on g wrong track for
some inexplicable reason.

I have known a crowd absolutely
fail to appreciate what is going on,
yvet knowing full well myself that |
am putting over the right stuff. There
was ouly one thing to do and that
was to forget them, but it would
have been casy to have been swayed
by their criticism and so ruined the
listeners” programme.

Ideal Audience

The ideal studio audience is the
“house” at the Proms., where a good
performance is being given, both into
the auditorium and into the micro-
phone. Everybody knows that the
clapping is real and comes from
hundreds of people.  The acoustics
are pertect into the bargain.
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Percy Pirr, the popular musicat
director of the British Broad-
casting Corporation
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The photograph, taken by the author, shows a street in Bruges

N the seventh year of broadcasting,
when so great a number of regis-
tered listeners in the United Kingdom
lave acquired the habit of simply
pulling out a knob or throwing over
a switch in order to sccure the local
radio programme, I have sometimes
wondered what I should do if situated
in some spot which prevented me
from hearing the English programmes
I endeavoured to collect for my enjov-
ment, a daily entertainment from the
ether. .

Turning to Other Countries

Suppose, for instance, Great Britain
instead of being the pioneer in
Europe had been backward in the
establishment of a broadcasting ser-
vice, and that to-day the British
listener was compelled to turn to
other countries for the reception of
concerts, theatrical performances or
other wireless fare, what kind of
entertainment could he capture?

Putting mysell in his place, [
decided that a weck-cnd experiment
would Dbe quite an interesting sensa-
tion and for this purpose, taking as
an excuse that the weather was too
inclement to allow of my leaving the
house, 1 arranged to spend all my
time in the wireless den.

Finding Foreign Broadcasts

On Saturday and Sunday, there-
fore, presumably cut off [rom direct
communication with Great Britain,
it was up to me to find a sufficiency
of interesting broadcasts to while
away a number of leisurc hours.

I'riday evening, I might mention, I
devoted to putting my housc in order;
newly-charged accumulators werce
obtained, high-tension batteries were

tested and more than a fatherly
interest was taken in the two receiv-
ing sets which were to be brought into
operation.

The next morning, Saturday, saw
me out of the bed at a very early
hour—earlier perhaps than I had
visualised in the first instance—and
I decided that a short run round was
necessary to pick up the first of the
daily news items. It was dark, cold
and gencrally uncomfortable in my
little room:.

¢~ What should we do for
#1 radio entertainment if
the development of
British broadcasting was
backward and we had to
rely on foreign stations ?

In this article a weli-
known authority on
broadcasting affairs ex-
plains how for one week~
end he confined himself
entirely to Continental
transmissions. His con-
clusions will interest
every listener

AN Y

5.15 a.m. in March is an unsym-
pathetic hour and it was with some
doubt that I switched on the valves
and twirled the condensers. TLuck
was with me, however, for I picked
up a carrier wave, followed by a call :
“Hicr Frankfurt-am-Main und Cas-
scl.”  For two minutes I held the
transmission, then realising that the
studio was intent on giving me a
course of physical jerks, I sought for
better cntertainment elsewhere.

I Tuck dogged my footsteps,
because in quick succession I picked
up Koenigsberg and one of the Munich
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relays both indulging in 'the same
kind of gymnastics. At 5.48 a.m. 1
tuned in to Hamburg putting over
the ether a gramophone record
military band—a preliminary warn-
ing to stand-by for a time signal, to
-which I set my watch, bearing in
mind that the German had seen day
light an hour earlier than I had.

a

Uninteresting Morse

As no other telephony stations
appeared to bhe on the air at this
early hour, a search was made in other
directions. For some twenty minutes
I rotated the dials without capturing
anything more interesting than morse
transmissions which, in view of my
ignorance of the symbols, did not
hold my interest.

Towards 6.25 a.m., I found mysel!
on the long waves and again picked
up a broadcast from Copenhagen
via Kalundborg proving that the
Dane also indulged in early morning
health cxercises.  Fifteen minutes
later Radio Paris appeared on my
horizon, but was quickly abandoned
when it was realised that, by the same
means, the studio was equally anxious
to keep listeners fit.

A Breakfast Interval

Clearly there existed an interval in
the European broadcasts during
which the studios rested and re-
freshed their staff—a hint which I
gratefully accepted. At a few minutes
hefore 8 a.m. I was back at the
receiver and at that hour the ether .
was “alive.”

Both Radio Paris and Ecole
Superieure were putting out the first
news bulletin and dodging from onc
to the other I managed to pick up
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My Radio Week-end (Continued)
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considerable information not included
in the previous evening’s paper. The
transmission was distinctly newsy
and helped me to while away over
half an hour of what would otherwise
have been a blank period.

Generally speaking, by ¢ a.m.
several German transmitters had
opened up with their daily broad-
casts of agriculture reports, and
had reeled off stock exchange and
other quotations ad nauseam. At
9.15 a.m., however, I found a
gramophone concert and ideriti-
fied its origin : Cologne received
through Langenberg.

Hilversum’s Concert

Most of the other German
stations, although faintly heard,
were received at too weak a
strength to prove of any value,
but in the majority of cases they
were indulging in weatherreports.
Hilversum, as an alternative, at
9-40 a.m. gave me a time, signal,
and a short concert; Kalundborg
following with a meteorological
forecast which rammed home the
fact that we were in for a dirty
day !

From 10.30 a.m., however, in-
terest was quickened by the cap-
ture of aerodrome telephony trans-
missions, both of questions and replies,
sent out by cross-Channel aircraft.
In one instance I was able to follow
a plane from its start in England, over
the “ditch,”” to a point when it was
well on its mainland route to
Amsterdam. For nearly two hours
{from this source something of interest
was to be secured, and I only left this
wave when Hilversum announced its
mid-day concert, to which until
12.30 p.m. I listened with consider-
able pleasure. :

Alternative Programmes

From that moment, I possessed
alternative programmes on the long
waves; Radio Paris reviewed in the
course of thirty minutes an inter-
national collection of gramophone
dance records; Eiffel Tower at that
time relaying from the Ecole Super-
leure the Jazz Hour, Incorporating the
latest successes heard at London
restaurants and cabarets. As a
running accompaniment to a leisurely
lunch, the transmission was all that
could be desired and the loud-speaker

filled the dining-room with lively
melodies.

Apparently, this was to be a busy
day, for at 2 p.m., when Radio Paris
sought a well-earned rest, Eiffel
Tower put out a series of official
announcements, and after an interval

HAVE YOU HEARD THE CHIMES )

A view of Cologne Cathedral

of a few minutes linked up with the
PTIT provincial transmitters for g,
relay of an excellent vocal and
orchestral entertainment from the
Thédtre des Champs Elysées in the
French capital.

Meanwhile, Copenhagen was also
offering me a programme of light
music, a trio of very brilliant muysj-
cians, a piano, a violin and a ’‘cello.
Zeesen was tuned in once or twice at
this period of the day, but as educa-
tional talks were monopolising the
energies of this high-power station, no
time was lost in getting away from it,

Hilversum proved a staunch friend
by taking me over to the Tuschinsky
Theatre at Amsterdam for an inter-
esting musical hour which includeq
some  organ solos of g popular
character,

Realising that the Germans could
not be talking during the whole after-
noon, a return visit was paid to
Zeesen; it proved a happy strike:
at 3.30 p.m. a relay was carried out
of a concert given by the Hamburg
studio, a pot-pourri of Italian songs
and operas. Some troyble was caused
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by incursions made by 5XX, but
with a little patience the German was
cleared of interference.

At 3.45 p.m. again Radio Paris
turned up with a smile and offered
me a further dose of dance nmusic;
at 4 p.m., Motala came through-—
feebly at first, but at good
strength some thirty minutes
later—with popular band items
from the Stockholm studio.

As daylight failed, so the ether
livened up considerably; snatches
of music or talks were pulled in
with every movement of the con-
denser and the only difficulty
experienced was that of making
a judicial choice of available
transmissions.

From 6.30 p.m. I was hard put
to it to log the various concerts
and performances brought to my
ears,

Relay from Oslo

At 7.40 p.m. Hilversum witl
a concert was again tuned in;
from 8 P-m., my attention was
drawn to Motala putting over g
good revue, and to Oslo broad-
casting a variety performance,
relayed from the Black Cat
Theatre.

Going over to the German stations
I caught strains of The Merry Wives
of Windsor as broadcast from the
State Opera House at Breslau, and
held this transmission through Glei-
witz, then a twist of the wrist brought
me a Donizetti performance at8 p.m.
from the Scala Theatre through the
Milan transmitter.

By this time I realised that for my
evening entertainments, at least, T
Was not in any way dependent on a
British station; Lurope offered me
all the variety I needed.

Infinite Variety

In sequence I listened to a sym-
phony orchestra from Berlin, given
to me by Zeesen, to a restaurant
concert at Kattowitz at 9.45 p.m.,
and from 1o p.m. until midnight my
1~oud—speaker delivered g£Ypsy music
from Buda-Pest, dance tunes from
the Industri Restaurant at Copen-
hagen and an excellent transmission
over the ether by Radio-Belgique
from the Palace Hotel in Brussels.

As I closed down at 12.30 a.m., to
retire for g well-earned rest, Posen
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was still merrily entertaining its
near and distant listeners with a
special night transmission. The good
results obtained on the previous
day fully warranted an early sta_nd-by
on the Sunday morning and in the
light of past experience a quick search
was made for the main German
stations before 8 a.m.

German Transmissions

At 7.55 a.m. a carillon was heard
from Berlin—later confirmed as that
of the Garrison Church at Potsdam—
immediately followed by a sacred
concert from the capital studio.
Frankfurt provided a similar trans-
mission ; Hamburg appcared to follow
its uswal early morning schedule
with the exception that at 8. 40 a.m.
it took a sacred service from the
University Church at Kiel, and
Cologne, from 8 until g a.m., indulged
in a semi-secular musical entertain-
ment.

Most of the transmissions picked
up were of a sacred nature, and churcl_l
services were heard from Copenhagen,
Stockholm, Huizen, Munich (via
Nurnberg), and Breslau.

It was hardly to be expected that
Sunday would offer the
same number of enter-
taining broadcasts as
an ordinary week-day,
butat ro.30a.m., from
Berlin, an excellent
concert given at the
Great Playhouse was
received through the

high-power  station.
T.angenberg at midl-
day started its pro-
gramme with light
orchestral items, as

a prelude to a choral
recital and its press
broadcast.

Symphony

I'rom the number of
transmissions available
it seemed evident that
my afternoon was to be a busy one, as
Motala and Hilversum were on the air
as the clock struck 2 p.m. both
taking symphony concerts from their
principal concert halls, Kalundborg
simultaneously providing an interest-
ing programme from the Copenhagen
studio.

On and off during the afternoon I

tuned in to entertainments {from
Radio Paris and Eiffel Tower and thus
bridged a gap until dusk, a period
during which it is difficult to hear
some of the weaker stations. At
5.30 p.m., however, no difficulty was
experienced in holding for some twenty
minutes an operatic relay from the
Teatro del Liceo, Barcelona, offercd
by EAJr1, and at 6.30 p.m. strains of
Gilbert and Sullivan’s AMikado from
the New Theatre, Leipzig filled the
wireless den.

From that moment, the choice of
entertainments was so great that I
hardly knew which way to turn.
Atmospheric conditions were pecu-
liarly favourable and, for my experi-
ment, I had been favoured with a
peculiarly kind and generous ether.

Stations which a week earlier had
emitted but anaemic signals, were
healthy and vigorous, putting out
such powerful broadcasts that the
volume control on the receiver had to
be brought into action.

In turn, between 7 and 1o p.m.
G.M.T.. 1 listened to performances of
The Mevrv Widow as given at the
Metropole Theatre, Berlin, to a studio
version of The Barber of Bagdad {rom

The Galleria Vittorio Emmanuele, Milan

Cologne, to an outside relay of
Humperdinck’s fairy opera Hansel
and Gretel, played at Milan, and to
Mignon, sung in French by a touring
company at Hilversum.

On that evening, in the intervals,
the ether was thoroughly searched
for transmissions less frequently
heard, and patience was duly re-
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warded by a particularly clear
reception of dance music and variety
turns received through Radio Maroc
(Rabat) from a local cabaret.

A Clear Field

At odd dates, [ had already picked
up the North African transmitter,
but as ill-luck would have it in cach
instance its programme had been
jammed by cither Kattowitz or
Grenoble, or for the matter of that,
at its worst moments, possibly by
both. On this Sunday night, how-
ever, Radio Maroc for some reason
unknown was given a clear deld and
so loud were the signals that T had no
difficulty in jotting down disjointed
French phrases, expressions of ap-
proval, peals of laughter, and
applause from the audience.

I could repeat ad nauseam a list of
the stations to which I returned time
after time in the course of the evening,
and in most instances T found pro-
grammes ol interest.

In my opinion, the experiment hal
been entirely successful and had con-
clusively proved that [ was far from
being dependent on local broadcasts
for my daily wireless entertainments;
further, providing the
listener possessed bul
a modest'smattering ol
Trench and German,
it was open to him to
hear many news bul-
letins, {ransmissions
which are peculiarly
fascinating.

Extra Items

Sear in mind that if
I have been able to
demonstrate that the
possessor of a multi-
valve set is capable ol
making up for himsel!
an almost continuous
programme of trans-
missions from contin-
cntal sources, as the
conditions are to-day,
these are additional to the regular
entertainments offered to him Dby
somc home broadcasters.

The broadcast licence holder who
1s equipped with a selective receiving
set can turn to it at all hours of the
day; at no time will he find perfectly
blank periods devoid of all interest.
The radio fan of 1929 is a lucky man |
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WAVE
EUROF IONS
N Z
IN ORDER OF UNDER THE PLAN
WAVELENGTH DE BRUXELLES
A view 1n the Grande Place, Biussels
1
Wavelength Station and Call Sign Kiocycte Wavetwngih Station and Call Sign Kilocyeies
211.3 Beziers .. .. . 1,420 374.1 tuttgart .. . 802
219 Klagenfurt . 1,370 378 Manchester 27V} 793
222.2 Cork (5CK) . 1,350 8 Dresden .. 00 .. 6
238 Bordeaux (Sud- Ouest) .. 1,260 3 7"{ Bremen 177
240 Nurnberg . .. 1,250 391.6 Hamburg .. 766
243.9 Newcastle (5NO) e .. 1,230 396 Plymouth (5PY) 757
2w J Kiel . . ) 396.3 Bucharest .. 753
S| Cassel .. .. . fj A 400 San Sebastian (EA & 250
252.1 Juan-les- Pins .. . 1,190 401 Glasgow (5SC) .. 74R
258 Leeds (2LS) .. . 1,160 404 Radio Espana .. .. 744
254 Toulouse (PTT) .. . 1,180 4006 Berne o a0 ag 739
260.1 Hoerby . . 1,153 408 Reval (Tallm, 735
203.2 Cologne ., . . 1,140 411 Dublin (2RN\} .. 732
265.5 Muenster ., . . 1,132 414 Radio Maroc (Rabat) 724
265 { Trollhattan . . . 410.1 Kattowitz 721
l Kosice ) .. . {1,130 116.6 Grenoble (PTT) 220
269 Lille (PTT) . . 1,116 421.3 Frankfurt 712
272.7 Kaiserslautern .. 1,100 423 Madrid (EA} 7} 708
273 | Limoges (PTT) ., .. N st 432.3 Brunn (Brno, 664
1 Sheffield (6LF) .. .. jo 438 Storkholm . . 655
275 | Turin .. . L 1,090 443.8 Rome {Romna;} . . 676
( Ghergt .. . Jor 440.8 Paris (Ecole Sun PTT). . 668
277.8 Bratislava. . 00 o 1,080 452 Aachen .. A6y
280 Rennes 0o . 1,070 155.9 Porsgrund. . 654
280.4 Koenigsberg 00 . 1,069 ! Bolzano
282 Innsbruck .. . 1,060 456 Aalesund .. }65h
Berlin (E) . . [ 460 Lyons (PTT) 653
283 { Stettin ., 1,061 462.2 Langenberg 649
Magdeburg . J 475.4 Berlin .. .. 631
285 Barcelona (EAJ13) .. 1,050 432 Daventry (SGB) .. 622
}}%gurtr)lem%uth (6BM) .. 489.4 gulrlch . .. 613
inburg (2TH) .. t 490.7 slo o 60
288.5{ Hull (6KH) . o 1,040 500 Tromso .. 0c 60?)
Bradford (2LS) .. .. ( 504.2 Milan ac oo 595
201.3 Radio Lyons . 1,030 511.9 Brussels ., 586
Dundee (2DE) .. . 319.2 Vienna ., oo 577
2041 Liverpool (6LV) .. 325 Touiouse 570
94. Stoke-on-Trent (58T} .. 020 523.2 Riga 568
Swansea (58X} .. .. 53{"? Munich . 559
297 Notodden . oa 1,010 3.5 SBur(ljdwal. ot 550
301 Bordeaux (PTT) . - 997 5 Auoalgxest 90 541
aa 4 Belfas! (2BE) ., 0o 1 <66 | Hu SRS oo )
303 ¢ Strasbourg oG o0 i 988 ? SLTes 530
303 Agen 0o 082 RCG { ?amar
308 Zagreb (Agram) .. 973 “é(’) Lrei)ti”rg oo 520
309 Oviedo (EAJ1g) 0o 97C 880 LJu jana 0a 517
310 Vitus (Paris) .. .. 068 —to Gausa““e oc .- 441
311 Aterdecn (2BD) .. 964 Lo Oe?eva d 395
314 ! Wilno .. s o } s/g,/, 2 wS ersuyn 390
_ i Cracow . .. ;o9ss 0ae i{oscol“ 363.5
315 Marseilles (PTT) | 56 053 e L:nr?rfvrad 32
315.7 glluln a6 oo 950 x:mo Basle o 289
321.2 reslau 00 3 1,07 ; o e A
323 Cardiff ’sWA) a0 oa 825 [,gé(l) gtlrl;ftr;%‘rrl : 2o
326.4 Gleiwitz o .. b 919 1,153.8 Kalundbor g . Y7
329.7 Brussels .. - . 910 o Stambou] = N 262
333 Naples . o0 go1 | UgfE® o Boden : : L 250
333.3 Reyvkjavik oL oo 900 | 1,37¢ Motala : ) "
336 Posen .. 890 i Ry Wareaw . . 223
336.3 Paris— Petit Parlslen .. 892 1,443 \Ioscc;w . 214
330.8 Copenhagen . 883 1,488.15 Parls—Flﬁ.el T . e
o || pas | Parem o o
34 oteborg .. 0o 865 M oa . 9
350.3 Barcelona (EAJ1) .. 353 6,362 ‘ gi;’ggtrSi](“\\‘ . 192
/354 Algiers (PTTY =~ |, oc 846.5 ’~648~3-, 7eesenelc : g 182
354.2 Graz . . 847 1,680 Kharkov . ; j
358 London 210, 00 oa 838 1.761 Radio Paris : ; 7
361.G Leipzig ve .. 829 1,818 ARG 3 . 170
365.9 Bergen - .. 824 1841 Hu;’zen OB . 165
370 Paris (Radio LL). . e 811 1,852 Scheveninge : 9
371 Seville (EAJs) . oG 8og 2:ooo Kovno 8enhwen .. 16}
374 Helsingfors (Helimkl) .. 800 2,041 Bergen : iig




 VERY subject has its popular
fallacics and wireless is no excep-
tion to the rule, as can readily be
imagined when it is remembered how
many hundreds of thousands of lay-
men are to-day interested in it. It is
hoth amusing and enlightening to
explode some of them.

Who has not known the owner of
a modest receiver who has replaced
his modest loud-speaker by one of
iagnificent proportions “so that all
may hear better” ?—in other words,
so that he can get louder signals.
Here is a fallacy, if ever there were
one, and one of the most profoundly
rooted in budding enthusiasts.

A large loud-speaker, of course,
can no more increasc the volume
output of a small set than can a
small loud-speaker cope with the
mtensity of the signals from a large
sct. The loud-speaker must be
chosen to match the set : a big loud-
speaker for powerful signals and a
small loud-spcaker for weak signals.

Talking of a large set reminds me
that some people refer to their sets
as “powerful” when they mean that
they are capable of picking up dis-
tant stations. One frequently hears

Y

STRoMy /g0 %
= %yam!,!é(b_

HA'PENN e X
STAMP. | ¢ *
PLease/

The Post Office is denying us something

such remarks as : ' Is yours a power-
ful sct?” “Yes, 1 get Bratislava
and Stamboul regularly.”

It is rather hazy to say that any
set is " powerful,” unless it is in-
tended to convey that it will create
a great din——which mcans simply
that you are using a lot of valves
and heaping on the H.T. juice.  To
say that a long-range set is *“ power-
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W. Hadfield Craven Discloses Some—

ful” is actually entirely lallacious.

And here we drop across another
fallacy, for, failing “‘powerful,” the
long-range set is often described as
“selective.” What should be under-
stood is not that the set is ““ power-
ful” or “selective,” but that it is
sensitive—sensitive to the compara-
tively weak signals of distant stations.

Selectivity has to do with the easc

The loud-speaker must be chosen to
match the set

with which one can eliminate inter-
lerence; where the tuning of a set is
said to be “sharp’’ it is also selective;
where it is “flat” it is not selective.

Another wireless fallacy lies in the
belief that the Post Officeis denying
us something by restricting the
length of the amateur aerial to
100 fect. It is true that if very long-
wave signals are to be received—say,
of the order ol 10,000 to 20,000
metres—a long aerial is useful in
that it dispenses with excessively
large loading coils, and in the days
before broadcasting amateurs regu-
larly amused themselves in these
regions. g

It is true, also, that a long, low
aerial, such as the type due to the
American, Beverage, is in favour in
many quarters for ultra-short wave
reception; but, whatever thesc uscs
may have had to do with popular
belief, the fact remains that for the
ordinary broadcasting waveband no
length could be better suited to our
purposc than that officially allotted.

That prominent wircless feature,
the accumulator, is another very
Irequent- source of misconception.
For cxample, when an accumulator
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15 said to be chiarged, what is meant
is not that clectrical current has been
taken Jfrom the mains and comw-
pressed into and stored in it, but
that the passage of the current
through the batteryv has changed the
chemical composition of the plates,
so that, in turn, an electric; current
will be generated by them when they
arc allowed to intcract by placing
the battery on discharge—that is,
when the accumulator is connected
up to and is operating the set.

The term “‘storage battery,” by
which an accumulator is alternatively
known, is probably as much to blame
for this very popular fallacy as is
the word ““accumulator”’ itself.

If both “storage battery” and
‘accumulator” are understood to
mean not a battery for the storing of
clectricity or a battery for the
accumulating of electricity, but a
battery for the accumulating and/or
storing of chemical energy capable
of giving rise to an electric current,
the true function of this much mis-
understood piece of apparatus would
be perfectly clear.

Incidentally, the expression ““bal-
tery,” which 1 have used many times

»

«

>

Much misunderstood

above, is not one to be applied indis-
criminately-—it has a definite mean-
ing. An electric “cell” is the initial
combination of plates capable of
producing a current—usually of the ,
order of 1.5 volts; a “battery” is a
multiplicity of such cells. Thus
when a grid bias of about 1.5 volts is
In usc in a set, it is a “cell” that is
being utilised and not a battery.,”




INCEPTOR 3

THERE has never been any doubt about
the utility of the Inceptor's (WIRELESS
MaGaziNg, October, 1928). A Birming-
ham veader has even received American
stations with it. This is what he says .

As a reader of the WirrLESs Macga-
ZINE I feel T should like to make a report
on the Inceptor 3.

On December 26, at 2.40 a.m., I was
receiving three American stations on
my long-distance receiver, using two
H.F. detector, and two L.F.

I then connected the Inceptor 3 in
place of my long-distance receiver and
to my amazement I received the same
stations, namely KFAB, WGY and
KWKH, on headphones. The H.T,
voltage was 100 and I was not using a
pentode valve.

By placing one more stage of L.F. in
circuit it was working a large G.E.C.
cone speaker perfectly.

I have made two more tests since
and I have met with every success.

I am enclosing a photograph of my
experimental station, which I think
may interest some of your readers,

TILL another veader, this iime gt

Leicester, finds that from the I neeptor 3
he obtained a tone and clarity never before
experienced with any set

I have built and tried out your
Inceptor 3, and should like to give
you my views on this set. I am pleased
with the clarity, power, and especially
the tone.

I find it very selective on the anode
side, but slightly flat on the aerial,
Foreign stations come in at very excel-
lent strength and with a tone and clarity
that I have not before obtained,

The only fault is the flex lead to the
anode coil. I consider this g great mis-

take, as one has to hold it in one hand
and change coils with the other, for the
obvioys reason that if it is d_.ropped, one
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Readers ThinksOur Sefs

kxperimental Station of a Birmingham “ Wireless Magazine ” reader

would immediately short the H.T., and
if the rheostat was not fully off one
stands a very great chance of losing
the three valves. Have You a suggestion
to make e this? -

Another point is the size of baseboard.
I'built mine on 1 71in.,itis rather crowded,
I9in. to 20in. would have given more
room in which to work. However, it is a
good circuit and capable of a lot.

NOTHER yeader ot
also vecetved KDK A

I am writing to express my great
appreciation of your wonderful = set,
the Inceptor 3, in the Octoberissue of the
WIRELESs Macazine. I have tried
many circuits employing screencd-grid
valves, but up to now T have not found
one to compare with the Inceptor 3, in
either range or volume.

Up to date I have had no less than
twenty-five stations at good loud-
speaker strength. Of these twenty
have been identified, The other night,
at approximately 12 pm., I had
KDKA  at very fair  loud-speaker
strength.

Eccleshall nLas

* * *

THE CRUSADER

EALLY astounding are the yesyits
obtained with the Crusader Tuwo
(WIRELESS MacaziNg, May, 1928), by a
Dovercourt reader, Jrom whom we Laye
recelved the Jollowing enthusiasiic letter
Possibly my experience with the above
sct might interest you and WirgrEsg
MAGAZINE readers. = It was my first
attempt at short-wave reception and for
a whole week I had little or no luck,
except morse and unintelligible German
and French chatter. After many hours
of searching I found 58W (on a slow-
motion dial of roo degrees), which came
in and was gone in a space of less than
2 degrees.
After that I soon mastered the diffi-
culty. Trying short-wave reception for
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Something more than Just pratse
Jfor the WIRELESS NIAGAZINE are the
letters from readers reproduced in
these pages—they are a defirite help
to the amateur who wants tc build a
new set, for they do give an unbiased
view of what each set will accomplish
in different localities.

Remember that back copies describ~
ing any of these sets can be obtained
Jor 1s. 3d. each, post free, and that
Judl-size blueprints are available as
indicated on another page of this Issue.

Readers are intvited to send us
bhetographs of \VIRELFss MaGaziNg
receivers they have huilt ; Jor each
one printed we shall pay a fee of half
a guinea.

the first time in my opinion is not casy
(that is for people lile myself who have
1o expert or medium helper at thejr
back). After some practice it becomes
casy and most interesting.

During June and July I found distant
stations like 3L0O, 2XAF, and 2XAD
came in  much stronger and with
greater certainty than later months...
October, November, and December.
3LO T heard every Sunday, often as
plain as 210, with, of course, the usual
fading.

Lately I've heard very little of him.
Searching for him a few wecks ago, 1
heard 6AG Perth at good strength.

Coils used : Atlas Nos. 2, 4, and 6.
Components and wiring as recommended
in WIRELESs MacaziNg of May, 1928.
Have occasionally changed the .oo01-
microfarad reaction condenser for a
-00025-microfarad; this seems to give
more control. Have received the fol-
lowing on short waves : Madrid (EAM),
Copenhagen (7MK), Nairobi (7L.0),
8XK, AFK, and PCLL. Have received
frequently at good loud-speaker strength
2XAF, 55W, and PCJJ.  Also many
amateurs, Blackpool 3DC, 507, 6WT,
elc.

I noticed one correspondent remarked
on the absence of hand- and body-
Capacity cffects. This hand-capacity is
rather too much in evidence with my set.
Touching the headphone lead often
upsets everything, This is only so with
very distant stations like 3LO0and U.S.A.

On the higher wavelengths I have
received fifty stations at good loud-
speaker strength from Stettin 236 metres
to Huizen 1,852 metres. Every station
logged several times over.

The Crusader is a really wonderful
little two-valver, Loud-spealker recep-
tion on such a wide range with a cheap
two-valve sct surely cannot be beaten.

Am now building the Tetrode Two,
but shall be greatly surprised if this will
¢qual the Crusader.

PS—Am always very interested and
pleased to read letters from WirRELEss
MAGAZINE readers on the sets built by
them, and ali the space in your excellent
magazine you can spare am sure will be
much appreciated by readers.

In comparison with others the Wrri:-
LESS MAGAZINE s cerlainly “‘the lost
shillingsworth in radio,” for reasons too
numerons to mention.



NOTHER wveader at Hylton (ur.

Sunderland) has also been successful

with the Crusader—in this case with an
indoov aevial :

Having built the Crusader with such
good results I decided to add one more
L.F. stage. The stations I rcceive are as
follows : Newcastle (local), Aberdeen,
Daventry 5GB, Berlin, Gleiwitz, Frank-
furt, Langenberg, Budapest, Motala,
Ostersund, Kénigswusterhausen, Da-
ventry 5XX, and Kharkov—all on the
loud-speaker.

Bournemouth, Cardiff, London, Tou-
louse, Stuttgart, Hamburg, Munich,
Milan, Oslo, Barcelona, Berne, and a
few others I get on the 'phones.

Short-wave stations on the Iloud-
speaker : Kootwijk, Eindhoven, Nauen,
Doberitz, at good strength; occasionally
WGY, but receive this on phones every
day either morning (8.30 till 10 a.m.
BST), or 12 midnight till 5 a.m. Also
various telephony stations not yet
identified—two of which are Spanish and
one Maltese (at good strength, but in-
distinct).

The above are the results with a very
good inside aerial.

I thank you very much indced for
publishing such a good circuit, for after
building sets for eight years have not
had one to compare with the Crusader
“Three.”

I sincerely hope all readers derive the
samec satisfaction as I have done, then
vou will be assured of the success of
vour WIRELESS MAGAZINE.

P.S.—If you care to readjust this
letter for publication you may, as I can
guarantee these results.

GLASGOW reader also veports good
vesults; his letter is wveproduced
below :

I am writing once again to let you
know the results, which are splendid,
from the Crusader, which I first hooked
up inside a soap-box, but have now given
it a new home in the form of writing
desk. Last night I logged quite a good
number of stations on the broadcast
waveband, with little interference from
the local transmitter.

Langenberg came in at good strength,
also Stu_gart, Frankfurt, Prague, Dub-
lin, Belfast, 5GB, Toulouse (France),
and later in the evening Madrid.

On the short waves [ received
KDKA and 2XAF, with a little fading.
Altogether I have logged, and have had
cach verified, 2XAF, 2XAD, KDKA,
2NM. Iam waiting on verification of the
following : 3LO, WBZ, 3XL. I have
had many others but have been unable
fo make out call signs.

I should like to state here that last
IFebruary I hooked up in thrce hours
Britain’s Favourite Two (also cheap
components) and in March of this year
received WGY and had my reception
verified by way of a gold stamp from
this station.

To anyone wishing a good all round
two-valver for broadcast reception I
would ask them to try Britain’s Favour-
ite Two, and for those who wish recep-
tion on the threc wavebands to make the
Crusader.

I am more than satisfied with both
sets, and I thank you for what I consider
excellent two-valvers.

[WirclessMagazine,_aprit._1929)]

ECONOMY SCREENED-GRID
FOUR
IFTY stations s the vecord of a
Basingstoke veadey with the Economy
Screened-gvid Fouy (WIRELESS MAGAZINE,
December, 1928). He finds it “perfectly
stable and casy to operate.”

Having constructed the Economy
Screened-grid Tour described in the
December number I must congratulate
you upon producing such an excellent
and, what is important to most of us,
inexpensive receiver. The volume and
tone are all that can be desired and the
set is perfectly stable and easy to operate.

I am using an Ediswan SG610 in the
H.F. stage and a Mullard PM6 in the
last stage, and I find a 350,000-ohm
resistance is most suitable for use with
the Ediswan valve.

I first tested the set on a Sunday
morning, using only three wvalves and
immediately I switched on Radio-Paris
““came through” at excellent strength.
This was quickly followed by Konig'-
hausen and Hilversum and the strength
of these stations told me I could expect
an excellent log of transmissions.

I have used the set for a week now
and below I give a list of stations so
far identified. Those marked * werce
received at tremendous volume :

Brussels *[{6nig’hausen
*Budapest Koenigsberg
*Bournemouth Klagenfurt

Barcelona *Kaiserslautern

Breslau *London

Bordeaux PTT Leningrad

Berlin Lyons
*Cologne *Langenberg
*Cardiff Leipzig
*Daventry 5XX Munich
*Daventry 5GB Milan

Dresden *Motala

Dublin Miunster
*Eiffel Tower Nurnberg
*Frankfurt Newcastle

Frederikstaad *Kalundburg

Gleiwitz Oslo

Glasgow Prague
*Gocteborg Rome
*Hamburg *Radio-Paris
*Horby (testing) *Stuttgart
*Hilversum Schenectady

Huizen (US.A)

Hanover *Toulouse

Kiel Vienna

Kattowitz *Warsaw

If you wish to print this letter you
may as I would like others to know that
an excellent set is within their reach.

Wishing the WIRELESS MAGAZINE
CVery Success.

. . +
ALL-WAVE SCREENED-GRID
THREE

<

VEN a veader who knows ‘“‘wvery

little vegavding the fechnical details
of wireless” hdd wno difficulty in con-
structing  the All-wave  Screened-grid
Three (WIRELESS MAGAZINE, November,
1928). The following letter shows whal
ot will do at Staines :

I have recently completed building
the All-wave Screened-grid Threc {rom
your November issue and I feel I should
like to write my results and appreciation
of the design.

I preface my notes by saying that 1
know very little regarding the technical
details of wireless. ' I found very little
difficulty in assembling the set and in
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choosing my valves. [ find that the
Cossor SG 220, Ediswan RC 210 (im-
pedance 6,000 ohms) for a detector, and
Mullard PM 22z give excellent results.

I tried detector valves of 20,000-ohms
impedancc as suggested in the magazine,
but I found that these gave poor results.
T am using 2 volts L.T. and about 120-5
volts H.T. and the results arc wonderful.

On using myv original acrial of about
50 {t. in length the volume was tre-
mendous and tone distorted. 1 then
cut the acrial down to about 235 ft. and
with this length I can pull in station
alter station at full volume and purity
of tone,

In broad davlight 1 can pick out all
the high-wave stations-— Hilversun,
Warsaw, Copenhagen, Stockholm, Eif-
fel Tower, 5XXN, Berlin, and Radin
Paris with case; on the medium band
there are quite a number that can be
obtained. Towards the dusk all the
stations come in with case, of coursc
there is variation according to jamming,
morse, ctc. i

Ifind that by using grid bies of 10 to
12 volts my reception 1s just as good as
9 volts or less and this higher grid bias
reduces my H.T. consumption to approx.
15 milliamperes, whercas with 9 it is
about 22.

I originally had a cone specaker, but
1 found this would not accept the
volume. 1 then tried a Gecophone
speaker with excellent results, but not
as I liked; 1 now have their super-cone
loud-speaker and I must say that the
results as to power, tone and purity are
wonderful. I felt I should like to write
iy appreciation of this set as one of
your constant rcaders, who is very
satisfied with the results.

My set, which I have replaced the
All-wave Screened-grid Three with, was
also onc out of your magazine about 18
months ago-—the Gloria Four—and this
was an exceptionally good sct, but of
course in a different category.

* * *

THE TOUCHSTONE
TRADER at Bournemouth stggests
that the Touchstone would be belier

if the resistance-capacity and transfovicr
coupling were in the veverse ovder, bul we
do not agree with him. Here ts his lelter :
The writer has recently built up a
Touchstone receiver for a customer with
the following additions and modifications
which greatly improved matters :(—
Separate tuning condensers; an Igran-
ic Pyo jack inserted in detector circuit
for gramophone pick-up; an output
jack also controlling all filaments;
valves controlled Dby fixed resistors;
volume controlled by a variable resis-
tance in the last valve circuit (grid).
The H.T. condenser is out of circuit
when the set is off, thus preventing
drain Dby absorption charge. Another
Clarostat control is inscrted to reduce
H.T. of the H.I°. and first L.I7. valves,
thus obviating a separate H.T. tapping.
and so discharging the battery evenly.
The opinion is expressed that greater
volume would be obtained by reversing
the positions of the transformer and
R.C. stage, for the latter usually has a
far greater cfficiency where there is a
strong signal, and distortion caused Ly
the M wvaluc of the valve could be com-
pensated by the usc of a suitable resist-
ance across the sccondary.
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ER-HET -

THIS IS THE SHORT- AV

SUPER-HET ADAPTOR -
WHICH WILL BE DESCRIBED

NEXT MONTH

I THIS PORTION &
' A COMPLETE FOUR-VALV

doncth A

ANODE

REACT/ON
CONTROL

MASTER
RHEOSTAT |

Designed by S SIEGER, of thé Wireless

agazine'Technical Staf,

RITICS sometimes te]] us that
too many different kinds of
receivers are described in the WiRrEg-
LESS MAGAZINE (on an average there
are five a month), and that as a result
the prospective constructor is con-
fused and unable to reachadecision as
to which he should build. ’

All Classes of Readers

The  answer s fairly  obvious.
Readers ot the WirELEss Maicazine
embrace all classes—there are many
who are just beginning to take an
interest in radio and have to take
designs “on trust,” so to speak, and
there are thousands who  know
enough about the technicalities of the
subject to have definite idegs on what
fype of circuit they need.

Every day we get letters asking for
some particular combination of cir-
cuit which has not been embodied in
any of the sets yet described in these
pages. Such requests are filed and
acted on as occasion arises,

We believe that our readers would
rather have the choice of building any
one of five sets every month than only
of two or three and this belief is
strengthened by the steady increase
in the sale of blueprints and com.
ponents for WIRELESs Macazing
receivers which is recorded.

Although about seven four-valve
sets have been described in the
WIRELESS MaGAZINE during the last

six months, no excuse is needed for
this description of the Dominions
Four, which embodies a type of cir-
cuit hitherto not used in any existing
set.

Let us explain the name first. The
utility ot the Dominions Four is by
NO - means limited to use ip the

-Dominions, but it il have a special

appeal to overseas readers who are
constantly asking for a set of this
type. There is no doubt that this
design will meet the needs of thoy-
sands of amateurs scattered all over
the world, as well as the needs of
a large public in the British Isles.

What, then, exactly is this Domin.
ions Four ? How does it differ from
other four—valvers, and what will it
do?

The circuit combination employed
15 two stages of high-irequency
amplification  wit} Screened-grid
valves, an anode-bend detector, and
one stage of transformer—coupled
low-irequency amplification.,  Thjs
combination ensures the greatest
possible range and adequate volume if
one of the high-magnification power

Don’t miss next month’s '
description of a one. valve |
adaptor that will Convertthe |
Dominions Four nto a five. |
valve short-waye super-het! j'
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valves now obtainable, is used in the
last stage.

Two-dial tuning is a feature of the
set, which has been designed an(
built by J. Sieger, of the WIRELESS
MAaGAzZINE Technical staff after many
months of special experiment. Recep-
tion on both upper and lower broa(-
cast bands is possible, without coil.
changing, by the use of special dual-
range coils,

Short-wave Super-het

But the most Important feature ol
the Dominions Four—the featyre
that we believe wil] appeal particu-
larly to overseas readers exiled in
the world’s lonely places—is that by
adding a one-valve adaptor i/ can be
converted, in q minute, nto q short-
wave supeyv-hey.

When so used, the Dominions
“Five” s capable of achieving
really extraordinary results, and is
probably the most powerful short.
wave receiver that has yet been
produced in thig country by any
technical journal.

It will be appreciated, then, that
the Dominions Four (or “Five,” ag
the case may be) represents the most
up-to-date design tor a powerful all.
Wave receiver, and gas such, it wil]
readily find favour amongst WIRE-
LESs MaGAzZINE readers,

No attempt at economy has been
made, either in the choice of circuit,




or components used, but the cost is

quite justified by the results obtained,
and no constructor need fear that he
will not be getting full value for his
monev. '

A number of refinements are
included in the circuit, which is
reproduced below. For instance,

in the grid and anode cir-
cuits of both screened-grid
high-frequency valves, H.F.
by-pass units, or ‘“stop-
pers,” are included. These
terms appear to be con-
tradictory, but actually
they mecan the same thing.
The wunits, which are
specially recommended by
Capt. H. J. Round for use in
all screened-grid circuits,
“stop’’ high-frequency cur-
rents {rom passing into parts
of the circuits where they
are not wanted, and “‘by-
pass’ then to earth. They
are sometimes called “de-
coupling” devices.

No Self-Oscillation

Each unit consists of a
500-ohm resistance and a
.1-microfarad fixed con-
denser. The set would
probably work without them
(they are often omitted when price is
a primary consideration), but their
usc ensures absolute stability and
frcedom from self-oscillatio n.

Three tuning coils are used, and in
cach case the grid circuit is tuned.
In the case of the couplings to the
second screened-grid valve and the
detector, experience shows that

Wireless Magazine, Apri, 1929

tuned-grid (instead of tuned-anode)
circuits give sharper control and,
therefore, much more selectivity, as
grid bias can be easily applied—a
great point in a powerful receiver.
Maximum selectivity is obtained
by centre-tapping all three coils.
What may be termed ‘‘aerial”

A FOUR-VALVER TO BE PROUD

switch mounted at the top

sclectivity can be controlled by three
different ways of connecting the aerial
to the receiver : (1) It can be con-
nected through a semi-variable con-
denser of .000025 to .0o03-microtarad
capacity, which can be adjusted to
give the best results with any par-
ticular aerial; (2) direct to the centre-
tapping of the aerial coil, that is to

OF!

contact No. 3; or (3) to the grid end ~
of the coil, that is to contact No. I.
The first connection gives the greatest
selectivity and should be employed
for all normal aerials.

Where the receiver is to be used
very close to a broadcasting station
it will, of course, be necessary to em-
ploy a frame aerial. The
flex connection should be
connected to contact No. 1
on the coil base and the coil
removed. The irame aerial
can then be connected
across the aerial and earth
terminals.

Gang Control

Lach of the three grid-
tuning coils is tuned by
a .cooz-microfaragl variable
condenser, those Jlassociated
with the second! high-fre-
quency and detector valves
being ganged in the ordin-
ary way. High-frequency
chokes arc included in the
anode circuits of both
screened-grid valves, and it
is essential that these should
be of the very highest

This photograph shows the Dominions Four from the aerial end. quality, or the results will
Note the special type of dual-range coil, with the change-over | e mrat rially affected.

Three further points rc-
garding the screened-grid valves
should be noted. In the first place,
each bhas its operating grid biassed
114 volts negative, to give the maxi-
mum efficiency. This would result in
self-oscillation if ' stoppers” were not
included in the grid and anode
circuits,

In the second place, the voltage fed

This is the
circuit used
inthe Domin-
ions Four.
Special cen~
tre~tapped
coils are used
which cover
both wave-
length ranges
by means of a
simple switch
mounted at
the top. The
combination
of valves is
two screened-
grid high-
frequency
amplifiers,

000025 -

1

HIt

detector, and
one trans~
former-~coup-~

\000s i cantn-”

Our-

led low-~
frequency
stage

.11\”——

Ll Logzs

247




| Wireless Magazine, April, 1929
22 706d2INC. April. 1929

The Dominions Four (continea

A view of the Dominions

Four showing the general layout

Note the positions of the screened-grid valves

to the two screening grids can be
controlled within fine limits by means
of a variable resistance in the screen-
ing grid circuits. This makes it
possible to feed all the high tension
{rom one point tor all four valves.

Screened-grid Rheostat

Thirdly, a rheostat is provided to
control the filaments of both valves,
This enables selectivity to be in-
creased to a considerable extent, by
reducing the filament current, and
there should be no difficulty in

—FEbonite panel, 20 in. by 8in.
(Becol, Parfait, or Radion).
I—.0005-microfarad  variable con-
denser (Igranic Lokvane, Cyldon,
or Ormond).

1—Twin-gang -0003-microfarad vari-
able condenser (Igranic Lokvane,
Cyldon, or Ormond).

I—=2-in. dial for aerial condenser
(Cyldon, Trolite, or Igranic).

1—Vernier drum control (Igranic).

1—7-ohm panel rheostat {(Finston,
Lissen, or Peerlesg).

r—15-ohm panel rheostat (Finston,
Lissen, or Peerless).

I—.o00o1-microfarad  reaction con-

denser (Ormond, Cyldon, or
Lissen).

3—Six-pin coil bases (Tunewell, Formo,
or Cason).

2—3Screened-grid valve holders (Parex).

2—Anti-microphonic valve  holders
(Lotus, W.B., or Benjamin).

cutting  out unwanted  stations.

The grid coil associated with the
detector valve is provided with g
reaction winding connected in the
detector anode circuit, and the
amount of oscillation or feed-back is
controlled by a -000t-microfarad vari-
able condenser.

High—frequency currents are kept
out of the low-frcquency circuit by
means of a choke, in serics with the
primary winding of the intervalve
transformer. This detector valve is
also provided with

I—Semi-variable condenser, 000023
to .0003-microfarad {(Formo type i
or Igranic).

4-‘High—frcqucnc_\' by-pass units (Mar-
coniphone),

3~High»frcqucnc_\* chokes
Wearite, or Peto—Scotf).

(Leweos,

2—OI-microfarad fixeq condensers
(Dubilier, T.C.C. or Grahamn-
Farish).

I—I00  to  3,000,000-0hm variable

resistance (Clarostat Standard),
I—2-microfarad fixed condeunser
(Dubilier, T.C.C., or Ferrunti).
1=—20,000-0hm  resistance (Graham-
Farish, Cosmos, or Ediswan).
1—~Low—frequency transformer
(Philips, Mullard, or Brown).
2=14s-volt dry batteries (Lver Ready
type UWj3 or Sicmens type Gy
4 Ye-volt tapped battery” (Sicmens
type GI or Ever Ready type
Uwg3). '

1
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unit or “motor-boat”’ stopper, whicl
takes the form of a 20,000-0hm
resistance  and 2-microfarad  con-
denser, and ensures stability in the
low-frequency circuit.

Instead of an on-oft switch, o
master rheostat is provided for con-
trolling all four valves,

Use of Moving-coil Loud -speaker

No output choke or transtformer i
included in the set, as it is assuniecl
that in most cases it will be used
with a4 moving-coil loud-speaker,
which will incorporate its own trans-
former. If this is not. the case, arp
output choke or transformer should
be added externally.

S0 much for details of the circuit,

now  for some particulars of the
actual components used.
It has already been mentioned

that the three tuning coils cover
both the upper and lower bands of
broadcast wavelengths. They are
mounted in standard SIN-pin bases.
The  change from long waves to
medium  waves s made by short-
circuiting the middle section of the
coil, an arrangement that retains the
centre-tapping feature for cach range.

Switch: Positions

The switch talkes the form of threc
contacts, one of which short-circuits
the other two when the knob is
pulled out. Rach switch is mounted
at the top of its coils; the knob is
pushed in for long-wave reception,

3-Grid—batte1‘y ¢iips (Bulgin, 2 type

GBO and 1 type GB2).

f)y 21in., 6in.

3in. by 2in.
or Radion).

3—Terminal strips, 3 in.
by zin., and
(Becol, Parfait,
7—-Terminals, marked : ; erial, Eartly,
H.T 4, LT 4, LT.—, LS.+,
LS — {Belling-Tee or Felex).
I—Copper screen witl bascbeard {oil
(Parex, Ready Radio,  or Ray-
mond),
I—Pair panel brackets
mond, or Magnum).
Stitf wire for connecting (Glazite).
I<ubbor-covcred flex, about 3 ft.
3—Spade tags,
2—Wander plugs,
(l.eetro Linx).
"—Dual-range aeria) coil (Tunewell).

(Bulgin, Ray-

red and  black

2—Dual-range anode coils (Tunewell).
1—Cabinet  with To-in.  baseboard

(Pickett),
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Two Screened-grid Valves, Detector and Power Stage

and pulled out for short-wave
reception.

A glance at the photograph of the
front panel on page 246 will show
that there are five controls in all.
They are arranged thus: Top, left,
aerial-tuning condenser; bottom, left,
rheostat for screencd-grid valves:
centre, thumb dial for gang condenser
tuning second H.F. and detector
grid circuits; top, right, reaction
control; bottom, right, master rheo-
stat for switching set on and off.

Screening Arrangements

The other photographs show how
the receiver is screcned. In the first
compartment is the aerial coiland the
bottom half of the first screened-grid
valve, In the second compartment is
the second grid coil and the bottom
half of the second screened-grid
valve. Both the detector and power
valve with their associated compon-
ents are included in the third
compartment,

The thumb dial used for the two
ganged condensers is provided with
an optional vernier device controlled
by a small knob which can be
brought into operation as desired.
Critical tuning is carried out with this
control, while the aerial condenser is
used more as a volume control.

Special Valve Holders

Special holders are used for the
two screened-grid  valves,
enabling the most efficient
screening to be
carried out.

1t will be COPPER ,
observed that the SHEET5ids
number of
terminals has been
kept at a minimum. The bias-
sing batterics for the two
screened-grid valves and the
anode-bend detector are
mounted directly on the baseboard,
while the battery for applying grid-
bias to the power valve can be fixed
on the side of the cabinet by means
of clips.

Only Seven Terminals

By commoning L.T. — and H.T. —,
and supplying all the high-tension
voltage from one terminal, only
seven terminals are needed.

In spite of the apparent complexity
of the Dominions Four, no real

Another view of the Dominions Four. Note the efficient screening provided. The knob at
the back controls the voltage applied to the screening grids of the high-frequency valves

difficulty will be experienced in the
construction if use is made of a full-
size blucprint. This acts as a panel
template, layout guide, and wiring
diagram: copies can be ol taiicd for
half price, that is, od. post {ree, if the

HOLES FOR S,6.
VALVES 14Dia.

Details of the

copper or

aluminium
screen

coupon on page iii of the cover is used
by April 30.

Address your inquiry to Blueprint
Dept., WIRELESS MAGAZINE, 58/61
Fetter Lane, E.C.4, asking simply for
No. W.M.134. Although a blueprint
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4
2.0
I~

is a great help in construction, it is
not cssential, for all the necessary
details are given in these pages.

The constructor can start work by
preparing the screen, which can be of
copper or aluminium. The dimen-
sions and positions of holes for wiring
are indicated alongside. If desired,
the screen can be obtained
all ready cut to size and
drilled from one of the
firms mentioned in the
list of components,

Panel Drilling

As soon as the screen
has been obtained or
prepared, the panel can
be drilled. This can easily
be accomplished by laying
the blueprint over the
ebonite and marking

through the centres

s

KOPP{@ , of the drilling holes
FOILJ6%X/0°  with a sharp point.

Now cover the
baseboard with copper foil, as indi-
cated, and mount the paneland screen
in position. Proceed with the fixiug
of the various components, as indi-
cated on the blueprint or the reduced
reproduction of this on page 251.

When all the components have been
firmly fixed in position, wiring up can
be started. T'or this operation, the
blueprint will save a good deal of
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The

REACTION
CONDENSER

GANG’
CON!?ENSER

H.F

COIL  BATTERY

time, even if the constructor is
capable of following 4 theoretical
circuit without difficulty:.

How to Connect Up

Connect all the wires in numerical
order, and as each connection is made,
Cross through that number on the
wiring diagram, If this procedure is
followed, no mistake can be made
and the set
certain to work  Lhe . .

S Dominions
as soon as it s our
switched on.

Start with wire
No.1,and carrvon
in order to No. 59,
which completes
the receiver.

Before the set
can be used, suit-
able valves must
be chosen, and for
this purpose the
list on pages 208
and 209 should be
consulted, Two-,
four-, or six-volt valves Can be used,
but of the six-volt screened-grig
valves, only the Ediswan SGe61o will
fit the particular holders useq. {The
Marconi and Osram 5625 have both
the anode and screening grid cop.
nections brought out at one end.)

is

Suitable Two-volters

If two-volt valves are used, there
IS a choice of six makes, any of which

GRID BIAS

Note how the set appears

Dominions

AERIAL

H.F.
CHOKE  CONDENSER

NN

GRID
: 4&;/ BIAS
ﬁ BATTERY
U AERIAL

COIL,
HOLDER

PRE-SET
CONDENSER

HF  ~S.G.FEED
COIL RESISTANCE

will be quite satisfzictory. With the

particular transformer used, the
detector valve can have g moderately
high impedance. We suggest 4 valve
with an Impedance between about
15,000 and 23,000 ohms, such ag the
Mullard PMIHFEF or PMsX,  the
Marconi or Osram Hl.z10, ang the
Cossor 210HF of 6roH[ .

For the power stage a valve witg

with all the screening in

an impodance between 2,000 anqg
3,500 ohms g recommended; 16
actual choice depends good deql
on the type of loud—speakcr to be
used. For an ordinary 2,000-0hm th
following valyes will be 4] right :
Mullard PMz52 or PM256, Marconj
or Osram DEP240 or P6235, Cossor

230XP  or 610XP, or Ediswan
PVazs or PVé62s,
To operate the set, place the
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position

FOUr (Continued)

valves and coils in their respective
positions, not forgetting to place a
coil with a reaction winding in the
third socket.

Connect up the necessary accumu-
lator and apply 120 to 150 volts to
H.T 4. Apply about 1% (for two-
volt valve) to 3 volts (for six-volt
valve) bias to the anode-bend
detector.

Operating the Receiver

Now turn on the master rheostat
(bottom, right), and the rheostat for
the screened-grid  valves {bottom,
left). Turn the knob of the reaction
condenser (top, right) so that the
vanes are right out of mesh—
reaction will only be needed for
distant stations. :

To search {or stations, turn the
centre  thumb  control slowly and
critically, at the same time swinging
the knob of the aerjal condenser right
around the dial and back, relatively
quickly. When a station is picked up,
adjust the aeria] condenser critically
for the greatest volume. The screen.
Ing-grid feed resistance, mounted on
the terminal strip at the back, should
be adjusted for the best results, ang
50 that there is o trace of self-
oscillation,

To gang the recelver properly, tune
Full-size lin aweak station,
lueprint  l00sen the clamp-
Ing nut fcr one
half of the gang
condenser and ad-
just it scparately:
until the best re.
sultsare obtaine(.
The locking nyut
should  then py
clamped in posi-
tion again.

Aerial
Condenser

By adjusting
the semi-varigble
SCries condenser In the aeria] lead, it
will be possibie to adjust the maip
acrial concenser SO that it “
more or with
condenser,

These adjustments may be spread
Over some days while the operator is
getting the hang of tpe set.  For
stance, varioys adjustments of the
Streening-oriq voltage should he made
until the hegt results are obtained

gangs”’

less the twin-gang
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Can Be Converted Into a Short-wave Super-het

from distant stations. The bias
applied to the detector valve should
also be varied.

Easier Searching
Normally, reaction will not be
necessary, but if the control is

adjusted so that the receiver is just
oscillating, searching from distant
stations will be very much easier as
it will be possible to hear the carrier
waves, which would otherwise be
inaudible.

When interference on a particular
station is very bad, just reduce the
filament voltage of the screened-grid
valves a trifle. This has the effect
of increasing the impedance and
sharpening the tuning.

There is one special point that
should not be overlooked. Never
touch the valves or coils without first
disconnecting the lead to the H.T.4-
terminal. An accidental flick of one
of the flexible anode leads against the
screening will short-circuit the high-
tension supply, perhaps with disas-
trous results. -

Results at Once

A few days spent in trying out the
set will teach the operator more
about the set than even two or three
pages of description. Sufficient has

been said, how-

THREE~ u ;
ever, to enable 5""%5@?’3‘,?’"‘”“ E‘_?*’/Z mT
the constructor T ™
to tune in some :
stations right i ':
from the start. — y
! T
When once
all the voltages
have been o5
critically ad- o -
justed, and the
acrial system L
arranged fort R
the maximum
selectivity
there is prac- = .
tically nothing -0 ¢ Q09 |
that is beyond e N——
the range of These diagrams show the connections of the dual-range coils
the Dominions used in the Dominions Three. On the left is the aerial coil
Four—it is a and on the right an anode coil (two of the latter are needed)
set that will get
all thatis going.

We expect to get fine reports of its
performance from Australian readers
particularly—in that Continent they
know what range really is. English
listeners, however, will be no less
pleased with the results.

Next month we shall describe how,
by adding a simple one-valve adaptor,
the Dominions Four can be con-
verted into a Dominions “Five”—
resulting in a short-wave super-het.

ey —

This layout
and wiring
diagram can
be obtained
as a full-size
blueprint if
the coupon on
page iii of the
cover is used

by April 30.

oviReD

< v
FoRL 1657 X 107

An extension
of time will
be made in
the case of
overseas
re?ders. In
wiring u
follow the
® I numerical
sequence
indicated.

™ CAPTER

Wevorr 1
(ory cns | | i

> When sending
fox" a blue-
print, ask for

No. W.M. 134

=
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Continental
Appreciation

HAVE iust been reading in a

French radio contemporary a
little paragraph under the heading,
which is, T think, self explanatory:
“Le developpment de la vadio-diffusion
anglaise.”” Tt is all about the regional
scheme, and concludes with the con--
tented sentiment: “And we, in
France, will most certainly benefit by
it.” Well, cordialement, we hope
they’ll enjoy it.

Reliance on British Stations

As a matter of fact there is, in my
experience, a large number of ama-
teurs in France, particularly in the
provincial areas, who place great
reliance in British stations. The sole
trouble from their point of view is
that strength of reception is not too
great, because the B.B.C. does not
utilise such a deep degree of modula-
tion as do many of the foreigners.

Purily First

This is in the interests of purity, for
the B.B.C. is not primarily out to
please D.X listeners.

But, in between our periodic
grumbles about everything that
emanates from Savoy Hill, it is pleas-
ing to think that our broadcast ser-
vice spreads over and is appreciated
by the Continent. K. U.
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AT first sight, the heading of this
article suggests a contradiction

in terms. It seems obvious that if a
message is transmitted over a wire
it is not transmitted by wireless, or,
alternatively, if the message is trans-
mitted by means of wireless it is not
sent over a wire. Itis for this reason,
among others, that technical men
chose to refer to this new develop-

s n

Fig. 1.—Carrier wave

mentin the art of electrical communi-
cation as the “carrier current”’
system,

But at the same time, the system
does actually involve the trans-
mission of radio messages over
physical circuits, and it will be seen
that the term “wired wireless” sums
up very aptly g description of the
main  principles behind the new
development.

Fixed Wavelength

The operation of a broadcasting
station is probably well known to
readers. At all events, everybody
knows that each broadcasting station
transmits on a fixeqd wavelength
which is special to that station,
Another way of expressing this fact
is that each station transmits a steady
carrier wave of constant frequency.
The frequency of g wireless wave,
multiplied by its wavelength, is
always equal to a constant, the rate
of progress of the wave,

Carrier Frequency

To say that a station transmits on
a wavelength of 361.4 metres is the
Same as saying that it transmits a
carrier wave with g frequency of
830,000 cycles (or complete waves)
per second. Similarly, 491.8 metres
wavelength is equivalent to 610,000
cycles per second {or 610 kilocycles)
and so on. This carrier wave spreads
out from the broadcasting aerial in
all directions and is normally constant
in amplitude,

It may be considered as g steady
pulsation travelling through the ether

at a constant speed and can be
assumed as similar in form to Fig, 1,

But although the idea of the trans-
mission of 2 steady carrier wave
presents little difficulty, it is perhaps
not quite clear how the actual broad-
casting of speech and music takes
place.

Sound from the vocal chords or
from some musical Instrument im-
pinges on g microphone and causes
Sympathetic fluctuations in the cur-
rent flowing through a circuit. These
fluctuations correspond in frequency
to the sounds impinging on the micro-
phone and they are referred to as
audio-frequency currents,

By means of 3 suitable valve device
these audio~frequency Currents are
used to modulate the high-frequency
carrier current wave and impress
upon it the form of the audio-fre-
quency current, If, therefore, the
wave form of the original sound is
assumed to be similar to Fig. 2, the
carrier wave broadcast from the
aerial, instead of being a steady
pulsation (as Fig. 1) will assume a
shape similar to Fig. 3.

This modulateq carrier wave will
set up corresponding vibrations in 5
receiving set which is jp tune, or
which has been adjusted to respond
to the natural frequency of the
carrier wave. These Sympathetic or
induced vibrations wil] have the
Same wave form 45 the modulateq
carrier wave, and it jg obviously only
necessary to Teverse the process
carried out at the studio (that is, to
demodulate the carrier) to Separate
the audio-frequency and  radio-fre-
quency components of the carrier
wave,

Similar to Broadcasting

In the Pprocess of telephone Speech
transmission the Processes involyed
are, up to a point, the Same as those
in broadcasting. Speech or music,
through the intermediary of a micro-
pPhone, are Converted inte audio-
frequency Currents. Ryt instead of
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There are many people
who hold the opinion that
“wired wireless” has a
great future; it has been
tried in Germany with
some success. This article
by A. W, WILLSMORE
explains exactly what the
system is and how various
transmissions can be
sorted out

these speech currents being used to
modulate a radio carrier wave and
being transmitted through the ether
as a high-frequency vibration, they
are transmitted as audio-frequency
currents along a pair of copper
wires strung up on poles or contained
in a cable.

That is to say, before two locations
can be in touch with each other by
telephone it is necessary to have a
Physical metallic connection between
them,

Additional Circuits

Let us imagine two distant towns
connected together by a single pair
of wires strung up on g pole route.
As more facilities are needed to cope
with increased traffic it is necessary
to string additional wires on the pole
route, and obviously there is ylti-
mately a time reached when there is
10 more room for additiona] circuits,

When this juncture is reached the
officials responsible for the lipe are
faced with the problem of providing
increased traffic facilities at an
economical cost,

Granted that in certain cases where
the electrical characteristics of the
line are suitable, it is possible to
employ “ phantom ” working in which
induced speech current jg transmitted
OVer a phantom circuit made up of
two separate pairs of wires. But in all

\ Fig.3—Modulated
carrier wave




cases there ultimately comes a time
when it is necessary either to con-
struct a more extensive pole route or
to lay a cable.

Either of these alternatives is very
costly, especially in view of the fact
that traffic will only increase at the
usual rate and that in consequence
it will be several years before the
increased facilities are used to a
sufficient extent to make them an
cconomical proposition.

Use of Radio Principles

Obviously some scheme whereby
the construction of a new line could
be delayed until the traffic would be
sufficiently increased to pay its
capital charges would be very wel-
come. To meet this need telephone
engineers have called radio principles
to their aid.

It is well known that provided a
fairly selective receiving set is in use
several stations can be transmitting
on different frequencies at the same
time without interference one with
the other.  Itis patent thatbecause
of the heavy cost the provision of
broadcasting stations would be out
of the question for dealing with the
conditions outlined above.

Out of All Proporiion

This heavy cost is due to the fact
that the energy transmitted by a
broadcasting station is out of all
proportion to the energy received,
cince the carrier wave spreads out
i all directions. By an arrangement
of the aerial, however, it is possible
to confine the bulk of the energy
transmitted to'a comparatively nar-
row path with a consequent reduction
in the aerial output necessary to cover
a given distance. This possibility is
put to practical use in the beam
system of radio communication.

Logical Conclusion

In the carrier system this develop-
ment is carried to its logical conclu-
sion and the carrier wave is trans-
mitted along a metallic circuit. By
cmploying differeat carrier frequencies
it is possible to have as many as {our
scparate two-way conversations tak-
ing place at the same time over one
pair of wires.

One conversation is carried by
means of normal audio-frequency
currents, the other three are trans-
mitted in the form of modulated
carrier currents.  The modulated
carrier waves, however, are not
transmitted as such. If reference is
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made to the modulated carrier wave
shown in Fig. 3 it will be noticed
that both the upper and lower side
bands of the carrier frequency have
impressed upon them the voice-
frequency modulation.

For this reason it is not essential
to transmit both side bands, as either
would on demodulation give the
original audio-frequency currents.

Normal speech frequencies cover a
range of from 200 cycles per second
to 2,000 cycles per second and it is
therefore necessary to have a side
band wide enough to accommodate
this range of frequencies if good
speech transmission is to be obtained.
If, therefore, a carrier frequency of
14,000 cycles per second is beirg
used the side bands will cover a
range of from 11,300 to 13,800 cycles
per second for the lower band and
14,200 to 16,700 c.p.s. for the upper
band.

Fig. 5.—High~pass filter

Since the limit to frequencies that
can be transmitted over an ordinary
telephone linc is about 30,000 c.p.s.
it will be apparent that the trans-
mission of a single side band instead
of the complete modulated wave
enables more speech channels to be
provided within a given range of
frequencies.

The carrier system manufactured
by Standard Telephones and Cables,
Ltd., of London, enables three carrier

o

O )

Fig 6.—Filter for limited band of
freguencies

channels to be provided in addition
to the ordinary facilities. To prevent
interference between transmitting
and receiving circuits six separate
carrier frequencies are employed in
this case.

The following table indicates the
carrier and side - band frequencies
which are used in the system :
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Carviey Side-band
Frequency Frequency
Low Group
Cycles per sec. Cycles per sec.
7,700 5,000 to 7,500
10,700 8,000 to 10,500
14,000 11,300 to 13,800
High Group
16,100 16,300 — 18,800
19,750 19,050 — 22,450
23,400 23,600 — 26,100

e I T T |

Fig. 4.—Low-pass filter

1
{

It will be noticed that' the gap
between the upper frequency of one
side band and the lower frequency
on the following side band is only
1,150 cycles per second. This corres-
ponds to less than 1 metre difference
in wavelength, and the ‘question
naturally arises as to how it is possible
to transmit these six frequency
bands over the same circuit at the
same time without causing inter-
ference.

Ingenious Filter Devices

The solution has been found in the
use of a very ingenious group of
filter devices consisting of capacity
and inductance arrangements similar
in principle to radio wavetraps. An
arrangement similar to Fig. 4 can
be adjusted so that it will freely pass
frequencies below a certain value, but
impede the passage of all frequencies
above that value. By means of Fig. 3,
frequencies above a certain value
can be passed while lower frequencies
are cut out.

Lastly, by employing a circuit such -
as that of Fig. 6 frequencies within
a certain band are allowed to pass
freely, but frequencies above and
below the limits of that band are
eliminated.

Separating the Side Bands

By the use of such devices as these
the various side bands can be easily
separated and individually demodu-
lated. Since, however, only the side
band is transmitted in each case,
it is necessary to again apply the
normal carrier frequency to the
side band before demodulation can

(Continued at foot of next page)
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ELAYING is’ going to be a

regular feature in Colombo
broadcasting pbrogrammes. For some
time now the authorities have been
experimenting to fing out exactly
what foreign stations would be most
suitable for success{y] relaying from
Colombo.

They have now found that one of
the best stations to be received here
clearly is Chelmsford. Chelmsford
‘ programmes will, therefore, be relayed
very often from Colombo, and it is, in
fact, the intention of the authorities
to give Colombo subscribers a regular
fortnightly relay from that station.

Unfavourable 4 Imospherics

Another station which is receive(
well in Colombo s Bombay. Byt
Bombay is not receiveq as clearly as
Chelmsford owing to unfavourable
atmospherics. Severa] programmes
from Bombay have already been given
to Colombo subscribers.

Still another station capable of
being well relayed from Colombo isa
station in Holland. Tt ig possible that

Short-waveRe

FROM OUR OWN
CORRESPONDENT

station, and the experiments now
carried on will show how many of
these can be utilised by Colombo in
the attempt to give its listeners a
first-class service,

+ + +

The use of wireless by the police,
i conformity with the practice
existing in England and the Con-
tinent, is proposed in Ceylon and the
Government has appointed a com-
mittee to report on the feasibility of
the scheme.

It is pointed out that wireless
would be of great service to the
police in broadcasting police notices
and warnings to the public, while an
extension to other Government de-
partments is mooted on the grounds
that a department such as the Public
Works Department would be able by
this means to broadcast the approach
of floods in time to warn railway

ays fron( 0lombo

Considerable effort has been made
within the last few months o attract
more listeners-in to local broadcast-
ing, as it was felt that the return
dekrived by the licence fee of Rs. 10
per head for a year would make
broadcasting here a paying proposi-
tion if there were a sufficiently large
number of subscribers an( thus
justify increased recurrent expendi-
ture.

Thirty Licensees A Month

In spite of a fairly steady Increase,
the average addition, since March
last, of only thirty licensees per
month, is viewed with disappoint-
ment. It is estimated that, consider-
Ing the amount of business done in
the sale of receiving instruments by
local dealers, the legitimate number
of licensees on the list should be far
in excess of what it is at present.

The number of licensees to the end
of August were 1,163, and judging
from the rates of Increase during the
last six months, it would not be before
the middle of 1930 when the number

B

other foreign stations wi]] also come authorities and the motoring public. of licensed listeners-in would reach
within the range of the Colombo . . . the 2,000 mark.

7‘ . 0
What You Want ¢o Know

proceed. This is done by means of a
local oscillator connected to the
demodulator,

The carrier-current telephonesystem
was first demonstrated ip the United
States late in 1918 over an open wire
line of 250 miles between Baltimore
and Pittsburgh. Since that date the
development of the system has been
phenomenal and thousands of mjes
of carrier circuit are now in operation,

Australian Developments

Outside the United States, the
éountry which has made the most
use of the new development has been
Australia. Ope three-channe] system
has been in use on a line between
Melbourne and Sydney since Septem-
ber, 1925 ang two three-channe]
systems have been working on lines
between Sydney and West Maitland
since May 1926, More recently
carrier systems have been

to the Sydney-Brisbane route ang,
10,000

in fact, there are over

‘dealt with in an

applied.

(Continued from previous page)
miles of carriey telephone svstem in
operation or in course of installation.

Nearer home, the carrier telephone
System has been applied to gjve
turther facilities on the London-Pasis.
Madrid route and very extensive use
of the system has been made in Spain,
Germany, and elsewhere op the
Continent

The British Post Office has not yet
utilised the new development to ({nv
great extent, byt interesting experi-
ments have boeen made and it ig
highly  probable that before long
Several systems will e in operation.
The system wil] probably he adopted
not so much because of ity use in
enabling constructional worl to be
delayed as because of the facilities it
gives for relieving congestion in
enabling heavy seasonal traffic to be
€conomical manner.

For Instance, seaside resorts have g
much heavier traffic in the Summer
morths than ip the winter, ang if
actual lines were Put up to deal witp
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the summer traffic 5 large part of the
equipment would be lying idle
throughout the swinter months,

A type of equipment has beep
developed, however, which can bpe
transported from place to place and
used to meet such traffic needs,
scrving to relieve holiday traffic in the
Summer months and being put in
service during the winter months at
race courses or elsewhere where urgent
traffic needs Occasion its use,

National Speech Grid

A further development  of the
carrier system enables speech to bo
transmitted over high-power over-
head electrical distribution lines and
the Proponents of the system look
forward to the day when speech
COmmunication wil] be Dossible over
the national grid now in course of
erection. The facilities of carrier
cquipment for this burpose and for
the transmission of telegraphy are,
however, another story,




HE opportunity foraradio “fan”

to wire out a house for wireless
while it was being built does not
occur to most of us more than once a
lifetime, but it is a chance not to be
missed.

The main scheme was, of course, to
have a point in every room and to
provide accommodation for either
headphone or loud-speaker at each
position, with some arrangement for
switching the sct on and off and
changing the programme.

Set in the Wireless Room

It was thought better to have the
set out of the way, and arrangements
were therefore made to work it in the
wireless room.

In the first place, experience
showed that it was most important to
know where such things as beds and
chairs were going to be placed before
deciding on the point at which the
wires should emerge from the wail.

The wireless room was on the first
floor, and arrangements were made to
bring an clectric-power point out
about 6 {t. from the floor in order to
be handy for the gear on the bench.
The clectric supply is A.C. at 240
volts 50 cycles, which while being
extremely handy for charging pur-
poses was likely to give trouble from
the radio point of view.

Five Lead-covered Wires

Lead cable was for this reason
decided on and, in actual fact, five
wires were laid. Three only were
necessary, but it was thought desir-
able to have an extra pair in case of
accidents during building ; these duly
occurred and it is the experience
won Irom these that the writer
wishes to pass on !

The chief anxiety was to lay the
wire before the plastering and flooring
were done, in order that they should
be concealed as ar as possible.
~ The time to do this is when the roof
is on and the plumbers and joiners
have done as much work as possible
before the plastering is started. But
there are a good many points to be
watched.

Quer-enthusiastic Workers!

Reviewing the number of mistales
that he made, the writer considers
himself extremely lucky that he did
not have more than onc circuit put
“down” by an over-enthusiastic
carpenter.

It would, perhaps, be more con-
venient to consider a three-wire
system and followits progress through

| Wireless Magazine.

April, 1929 i

v

Fig.

2.—The control block extended on to the chimney breast

HOW IT WAS ACTUALLY DONE AT LOW COST

the home in the
experience.

The wiring was started in the
dining-room on the ground floor.
Single lead-covered lighting cable was
used and each lead run separately.

It is a great mistake to attempt to
sccure one end and pay out from the
coil, as you go along, as in various
placesit will be found to be impossible
to pass the coil through apértures in
sleeper walls which can otherwise be
made use of, as illustrated in Fig. 1.

The tedious method of leaving the
coil behind, and taking the end with
you as you go will be found to pay
in the long run.

The dining-room position was
chosen to be about 3 ft. 61in. from the
floor level, that is to say about 3 ft.
7 in. above the floor joists so that it
appeared about 4 in. above the level
of the sideboard and can, if necessary,
be concealed by a decanter or orna-
ment,

light of past
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In the drawing-room a position was
selected about 3 ft. from floor level on
either side of the fireplace about 1 ft.
from the chimney breast. It was
found afterwards that it would have
Deen far better to have the wires
brought out on the breast itself,
instead of upon the walls, as in the
case under discussion this arrange-
ment proved far more convenient
and was less conspicuous.

Example of Bad Position

Photograph No. 2 shows this bad
position and the control block ex-
tended on to the chimney breast.
The illustration was made before the
plaster was cut to hide the extension
wire. This is an extremely messy
job, and, unless very skilfully patched
up, can leave an ugly scar on the wall.

It is of the utmost importance to
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