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SIMPLE HARMONY 
So alluring and yet so rest!ul. 
each instrument clearly distin- 
guishable. . . the whole a per!ect 
rendering ... soothing in its 
movement.... - - 

Th'L ./... 
I -, r',. 

I- 
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REPRODUCTION..... THAT 
' MAKES YOU VISUALISE 

k 
(. - II 

AdL EIccir,c C Ltd.. Birmingham - i; / 11 

- 

- . 

Such is the function of Chamber 
Music, and when broadcast it 
will lose nothing of its charm if 
the Transformer, a vital part o! 
your set, is a Telsen. 
'FELSEN Transformers are 
scientifically designed, built by 
expert radio engineers, and when 
incorporated in your set will 
amaze you with their purity, 
volume and clarity. ' '-- 
Enjoy perfect reproduction with 

U L i LI4L 1LJ Ì1]1"I41 
ACE " - - - - Ratio. 5-1 & 3.1 - 8/6 - 

RADIOGRAND" 5I & 3-1 - 12/6 

"RADIOG RAND" SUPER Ratio 7-I - 17/6 
The complete range of Telsen Components in- - r 
dudes H.F. Chokes, Fixed (Mica) Condensers, 

I 

I 

Grid Leaks. Four- and Five-Pin Valve Holders. - 

For complete details and prices of these, see ad- p- 
vertisement elsewhere in this issue. - - 

a J 
---------- a - I-- . - 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


Cash price £11.11 .0 7he I amous - biied achievements of 
or 12 monthly 

21!- EMPIRE LINK a number of leading Ra- 
dio Research Experts. 

rPOSTTHISCOUPONNOW ALL-WAV E REO E IVE R 
with the Short. Wave 

To READY RADIO (R.R. Ltd.),: 
: 159, Borough High Street, . without any of the 

S.E.1. : 

:p1eas send mo (a) full partieulars 
tested by "Modern Wireless" experts anti 
described in this issue on paje 2L1. 

-i' i uliiicuiiles so common 
: (b) lull constructional letalls or: 

"The Empire Link" Receiver. : . .. . . . .-' . .. - - 

. 

. with the old t e of yp 
Name ............................................ . .. ,. .. . . 

.. short wave set.. 
Address ' You can buy it complete 

159, BOROUGH HIGH STREET, use, or 

Ir ft serucular, LONDON BRIDGE, S.Ei ....... C° . from the easy-to-follow 
w Telephone Hop5555(Pnuate&4df1ge) Telegrams READIRAU SED/ST constructional plans 

. :-- 

COMPLETELY 
ASSEMBLED 
Cash price £14.O.O 
or 12 monthly2515 
p3yments of 

- The simplest 

T ALL-WAVE 
; 

RADIO SET 
in 

the World 
-tunes in to every 

C O M P L E T E broadcast wavelenjth 

KIT OF PARTS- i 

15 -2,000 metres 

Including everything necessary The " Empire Link 
Valves, Tools and Cabinet - 

- - represents the corn- 
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24, Mutual Conductance, 11 
Anodevottage 75150. 8/6 

: to et one øf OUT flOC1, T0t - 

JetaiIs of rearly 50 stations with space for 
enre,-or your own dial readings. Ask your 
dealer for a copy, price 2d. or send 2d. stamp 
iousand head your lerter'StationChart )I.1I'. i 

A. C. Cosso Lid., Ñighbury Grze, Londoa, N.5. 
- .-. 

. Q232 
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SEVEN POINT 

It employed in the support 
of the euceptionally long Ola. 

rnt of the Corno, ZIO HL 

MICA BRIDGE 
MOUNTING 

Peemanent alignment of she 

erecmoae fleten, is ensured by a 

trout mica bridge which forms 
an integral part of the anode 
utsembly. When finally tenured 
in position the whole structure 
Ercomen one interlocked unit. 

UNIFORM 
PERFORMANCE 
The Co.eoe mica bridge con. 
,truction ptrtnits no vaeiaeion 
of cbaeaceeriutic. due to 
differences in inter-electrode 
epacing. Complete uniform- 
it, of perfonn.nce I. therefore 
ensured between all valua 
01 the urne type. - 

lhenewCosoor2lOH.L.2volts,qamp. . 

. 771E' N t 

. lmpedance2l,000.Amp!jfjcationFactor r -. .. - ._- 

\\\ '1 

." - 

u 
A 

DESIGNED 
especially (or more efficient H.F. amplification ii, 

non-screened grid Receivers, the new Cossor 210 H.L. possesses 
features of vital interest to all users of that type of Set. Amongst 

these may be instanced its special grid current characteristics. By 
the complete elimination of grid current in this valve a remarkable 
degree of distortionless H.F. amplification is ensured without the 
necessity of employing grid bias. As a result the Cossor 210 ILL 
can be worked under the most efficient operating conditions-its 
amplification unimpaired by the effect of bias. Because of 
this and because of the other special features of the Cossor 210 H.L 
detailed below the use of this new valve will effect a considerable 
increase in the efficiency of any non-screened grid Receiver. 

- 

. 

- i - 
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yet well within the scope of the moder'tely skilled home with the cinem' first chss entertainment value must he 
constructor. Its coinpactness; imified tuning controls, obtained. . 

panel wave-change, etc.;make it an outstanding receiver, With this goal in view.it is obvions that the H.M.V. 
and one that will iio doubt have a very wide appeal. . engineers will not exploit the system ïulicly befor 
Turn to it and examine the photosàndthe circuit, and research work of a sound and thoroughly reliable nature . 

,' you will appreciate the attractive features of this has evolved something more than a laboratory curiosity. - 

definitely progressive set.. Admittedly there is much to be done ; the task is severe, 
- . - . the technical difficulties numerons and complicated; . - - 

Our Gift to Readers but with time and care and i disregard for the dubious t 

GAIN we present to our readers n free book "50 value of flash in the pan" effects, we feel confident 
- More Guaranteed Circuits "-all tested and tried. that a television public entertainment system - is well - 

Together with our last month s gift, readers now within the bounds of an early and practical realisation 

absolutely standard and easy to obtain. It is a "hot" 
design for the high frequencies-is extremely pleasant to 
handle, and will pull in the transatlantic programmes in 
surprising style. ' - 

Very Promising Results 
9'HE system adopted by the H.M.V. Co. is certainly 

ii.. - interesting, arid -the results pbtained, although 
V . far from perfect, ar'e certainly the best we have 

The Forward Four yet had theópportunity of noting: - - 

"All-Power" Unit can be used i'n combination --- We wish the H;M.V Co. good- luck; and hope that 
il, with a trickle-charger of simple design. This handy: ---- - in the near future we -shall. be able to report that 

device completely solves the power problem (in- even greater progress - has been made. In any case, 
eluding G.B.) for practically any set up to and including - it is good news to be able to state that stich a 
four and five-valvers. And, finally, the "Forward " famous concern as H.M.V. have entered the television 
Four. This set is a break-away from the conventional. lists, and that their engineers realise from the outset 
It has the appe1rance of a first-class commercial set and is that before television can be even remotely compared 

- Vol. XV. No.50 BRITAIN'S LEADING RADIO MAGAZINE FEBRUARY, 1931 

The Sets of the Month-Our Gift to Readers-A New Television System-Very Promising Results 

Two Fine Mains Sets - 

; .4-t .P]fs month 'we have several fine constructional j features to offer our readers. Here is a brief 
summary. We are offering, first, two magnificent 

mains versions of the " Star-Power" Three (one D.C. and 
one A.C.).. The set is based àn the battery-driven" M.W.'. 

Three which appeared in our December, 1930, issue. 
Incorporating the new. " MW." dual-range coils, 

' M.W." Intersvave tuning and " Star-Turn " selectivity, 
these mains models have no batteries whatever-not even 
grid bias. Nevertheless, they are comparatively easy and 
inexpensive to build; and they are most econoniiqal in use. 

The " MW." "Tn-Coil" One uses only one ordinary 
)ll1g-in coil for each wave-band in conjunction with simple 

home-made coils. It is one of the most effective and least 
expensive one-valvers we have ever described, in " MW." 

The "M.W." Special Short-Waver has been designed 
expressly for short waves, yet nearly all its parts are 

have an unequalled reference work of immense practica1 
value. 

A New Television System 
ELSEWHERE in this issue our readers will find details 

concerning a new British television system which 
has lately been developed by the engineers of 

H.M.V. 
Ina letter which ve have received from .H.M.V., 

'it is stated that this system, which is based 
on already well-known principles, has been developed 
with the idea of attaining definite entertainment value. 
The H.M.V. Co. point out that this has bee,n so far realised, 
as received pictures can be projected on to a screen of 
any convenient size and that the illumination and 
definition are so gooa that even the finest details, such as 
the numbers on the trams in a London street scene, are 
clearly visible. - - 

- 

I 
-. ,-_ 
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' I-, 

Jo 
Stuttgart at the beginning, of 

- November, I foresaw a won. 
Ierful opportunity to hear the firt 
t&ts of Germany's first RegionaJ 
station-a 75-kilowatter similar to 
Brookntans Park. 

So I managed to stay in the neigh- 
bourhood for a further few days until 
by a lucky chance I met a Telefunken Ï 
official-a friend with authority to 
take me over the station while the 
transmitting gear was having its final 
touches put to it. 

The Wooden Masts 
The station is actually at Muli- 

Jacker a small town about midway 
between Stuttgart and Karlsruhe, 
nd, I learned later, is connected 

by landline with both these places. 
There is a large studio centre in 
Stuttgart. 

B.B.C. engineers themselyes -could 
not have located a better position for 
the Muhlacker station, which is de- 
signed to serve the south of Germany. 
If you glance at a map you will see 
that Stuttgart (to which the Muh- f 

L'Lcker station is nearer) is in a good 
transmission centre for the south of 
the country. Other similar stations 
.will be built to cover the rest of / 
tkrmany, and all the old stations will 
in course of time be strapped. 

The surrounding country is fairly 

- - 

-i 

'1 

*1 J 

--- . 

MODERN WIRELESS 

T usiss compelling me to be in 

February, 1931 

controls of the huge transmitter are mounted. - aerial, but as a inrect earth is used, 
112 

- 
-oe -- - .-----_____ 

nat, with just a tew low nuis, anu 
there are not many houses near the 
aerials, as is the case with Brookmans 
Park and the new Northern Regional. 
The lattice masts are of wood. Appar- 
ently the German Telefunken en- 
gineers believe that the absorption 
effect of steel masts would make the 
aerials too directional. 

P 

The masts look - like those at 
Brookmans Park, and they are roughly 
about 250 ft. high. The earth con- 
nection is not a counterpoise, but 
consists of a number of wires running 
to long copper tubes buried under- 
ground. 

As the low brick building where the 

NOT A ONE-KNOB CONTROL! 

' dd k 

L 
ili J- - - :;_. '-.- - 

. 

t.- __ ( - 
- ' (' 

"ii) 
- - f (f. 

This is only a part of the long row of desks on which the various check meters and 

The fl,f Regional " fur Ge,-- 
ian; Jul,Iachea--t,H1y u qia ut 

broadctg,itep, ,t,hiich has several 
features reminiscent of our o,cn 

" liP.'' 

transmitter is situated is some dis- 
tuice from the aerinl masts, a long 
"feeder," supported on telegraph 
poles, is run out from the transmitter 
to a small hut under the aerial itself. 

This encloses the giant high-fre- 
quency transformer coupling the last 
stage of the transmitter with the 
aerial. It is a sort of secondary tuning. 
circuit. It is at a high potential above: 
earth, and a barred door prevents 
trespassers on the station ground 
from probing into the dangeroue 
"mysteries" of the transformer liouse. 

Not a Counterpoise - 

My guide unlocked the door and 
showed me a very uninspiring big 
tuning coil arrangement, not looking 
very dangerous. And, in any case, the 
"juice" was not on then. 

We walked back to the transthitte 
house. I noticed some small trees 
under the electrical shadow of the 
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i was ratner surprisea o see na Id this building js a huge H.F. transformer that couples the last stage of the transmitter 
there are no batteries at Mühlacker, with the aerial. 

113 

AN ACCOUNT OF A I'IU- 

SONAL VISIT BY 

Our Own Special 
Correspondent 

or 
and that the reserve generators ciri 
(which would be useless in the event vei 
of a faihire in the land-line carrying to 
power from Stuttgart) are the only ate 
provision made for emergency work- in 
ing. Our big Diesel engines at Brook- hai 
mans Park certainly put us" one up" tin 

and not a counterpoise, these should in this respect. per 
have no adverse efiect. 

An elaborate covered lead-in A HOUSE FOR AN H F arrangement (more correctly a ' lead- L... 
out ") juts out from the wall and 
holds the cables linking up the little 
hut, some 150 yards distant, with the e 

transmitter. 

"One Up"Ior London 
Engineers were busy with the final 

wiring tests. The big rotary converters 
were being put through their paces. 
These converters are fed with the 
local high-voltage power coming on 
power lines from Stuttgart, and L 

they change it (alternating current 
at 50 cycles) to direct current.f or the 
anodes. 

There are smaller reserve genera- 
tors, and generators for grid bias 
(amounting to several hundreds of 
volts) and filament current supply. 

are extinguisnea as tile various 
uits are made or broken. It is 
y important in a transmitter not 
turn on the anode-voltage gener- 
rs until the valve-cooling water is 
circulation and until the filaments 

e been turned on-a fraction at a 
e-and the proper working tern- 
ature reached. The coloured lights 

TRANSFORMER t 

--- - 

L1 i. 
I I 

lì 

S - S 

I 
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The actual rated power of the 
station is 75 kw., although the power 
can be pushed up to practically twice 
this amount and the quality is stated 
still to be quite good. A novel modu- 
-lation system is employed, working 
on somewhat the same lines as that 
at Oslo. The transmitting gear at 
Oslo was built by the engineers now 
responsible for Mühlacker: 

Coloured Warnings 
A striking feature of the transmitter 

house is the control desk-totally 
unlike those at any B.B.C. station, and 
distantly resembling that at Huizen. 
It is semi-circular in shape, and the 
engineer standing before it has corn- 
plete control of every part of the 

,-.. transmitter and, by reason of the 
desk's" shape, can see practically 

-.'4 all the apparatus except the gener- 
ators. 

"Desk " is hardly the right word. 
It is a curious metal table affair 

-' carrying the smaller switches and 
- rows of coloured indicating lamps on 

- 

. the top and the bigger controls on a 
vertical panel facing the operator. 

There are meters showing the volt- 

G .. 

. age and current in each anode, grid, 
and filament circuit. There are pres- 

¿ . sure and flow meters and thermostats 
L , 5 for the valve-cooling water.. 

- The multi-coloured lights show a 
failure in any circuit, and others glow 
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-iiot connected with the station-to 
whom I spoke seemed very pleased 
with the idea of a giant station right 
at hand; and although they liad 
read in the wireless papers of our 
Brookmans Pa rk interference, they 
did not anticipate having any diffi- 
culty in cutting out Muhlacker and 

THIS BIG FELLOW REPLACES STUTTGART 
picking up France and England. 

Yet not more than fifty miles away 
over the Rhineland border is the 
powerful new French station at 
Strasbourg-Brumath. It works on 
a wave-length of 345 metres, which 

114 

Values of current lower than the 
proper rating can be taken from 
metal rectifiers without damage, but 
no attempt should be made to take 
more current than the rectifier was 
designed to give. 

p.-. 

fJ. 

f 
i - 

, j 

- t JA -- f 
r 

v 

- is uncomfortably close to Muhlacker's 
3601. 

Here you see the two Much closer stili in wave-length 
aerial masts. They position is the London Regional, and 
are made of wood, as this station is well received in 

and each as about Germany it seems to me as though a 

250 ft. high. The dis- certain amount of background on the 
'ance between them newstation 's programmes is inevitable. 
and the station build- 
ing is roughly 500 ft. 

SOME SHORT REMINDERS 
i 

Humming-H .T.-Rectifiers. 
fi 

One method of getting rid of hum- 
niing interference is to use a separate 
aerial coil and to couple this to 

(Below.) the ordinary aerial coil in the 
A part of the trans- receiver. - 

if - 

's:'- 5 ' flU 

L. 

nutting gear. The 
pipes you can see 
carry the water that 
constantly flows 

around the anodes of 

the great valves to 
cool them. 

. .* a * 

The Iiigh-teuision voltage which is 
actually on the plate of the valve is 
always less than the figure at the 
corresponding HT. plug on the bat- 
tery, because there is a voltage drop 
through any resistance, primary wind- 
ing. or other device in the circuit. 

.-:---- ...... 
w_7_. ' . .. I:. . . 

. 
on the control desk prevent a mistake . . . ' . . 

in any othese matters. ' . . 41.. ' . 

Immediately in front of the desk is 1Lt /. . . . 

1. 

a bank of twelve giant water-cooled ..- . - '4- - Ç. L i valves-the last stage, before the . . I . ! - . 

aerial, of the transmitter. Each valve 
I - 

1j 
. 

handles2Okw.ofpower! 
J 4., . . . . wt The couplers and condensers are p------- -- - 

operated by geared slow-motion con- . 7 - -i'A . I I . . . . 

I-. - u .- . ' v- .. ..I 
trois, and although the wave-length . .- : . 

iskeptconstantbyasnasteroscillator - 

valve, these slow-motion controls are . .. -- ." 
I 

checked every morning before the ._ - 
- - . 1 . i 

day's transmission. I saw this being ¶ 

Muhiacker's Wavelength . 
..- 

First tests are being made with s 

Stuttgart's own wave-length of 3601 . - . - 
metres, but when the other projected - . - 

regional stations come into action . ' . . .1t i., *; . - - 

there may be an exchange of wave- . - I 

lengths. This will certainly not - j i .- 

happen till the end of the year, - 
I 

however. . . i. 

Several wireless people in Stuttgart . .- 

MODERN WIRELESS 

Each Valve Handles 20 kw. of Power 

February, 1931 
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Here are full constructional details of a complete range of home-construction loud speakers, designed by the MW." Research 
Department, on entirely new lines. First, a senior cone and chassis are described, and you are then told how to build a hand- 
some fire-screen loudspea/er. Finally, a portable model is detailed. Now these cone speakers incorporate a novel 
"free-edged" principle-/he result of considerable research and experiment-and w confidently claim thai unsurpassed realism 
is possible by its employment. It will cost you little of either time or money to build one of these cones and try it for yourself, 

and if you do so you will be very amply rewarded. 

.....ç...................,.....+... 

.. 

THE "MW" .. 0 
e. 

"NIER-AXIAL" SENIOR .. ., L 

potentially capable o bringing about a 
genuine and definite improvement in 
loud-speaker performance. The pracf - 

tical difficulties of its application, how- 

which the full benefits of " free 
edging" had been sacrificed. 

The difficulties of maintaining a true 
f ree--edge and yet devising a system 

February, 1.931 MODERN WIRELESS 

MflKLNGYOU 

LcUDSPflKP 
I .l - 

- -, -. 

. 

ectgeu - cone was V Research Dept. state of affairs 

i 15 

___ - 

CONE-SPEAKER .. ever, seeni to have prevented any of suspension haiug the necessary .. .. ., ASSEMBLY 
real success with it, and those ver- mechanical characteristics would seem .. .. ,sions which have appeared have to have been responsible, for it is liard .. mostly been obvious compromises in to see what else couki have prevented 

the wide exploita- 

nÇHE 
free-edgcu cone is not a THE CONES NEARING COMPLETION tion. of this 

new idea, and we did not 
- remarkable prin- 

' 
invent it. Rather a strange 

way to start an article? Well, 

/ 

1 , 

ciple. i -- 

'j As I matters 
maybe, but we are going to claim -j - 

.i___- stand, we have 
such a lot in a minute that -' 

- 

- ; not had brought 
we thought it advisable tO - ,) to our notice any 
be careful how we set 

( commercial loud 
aboutit! / speaker in which 

Really Effective / 
the free-edge 

- 

system has been 
To begin, then. - 

- properly applied, 
We believe that - 

¡ 
with the possible 

what we have . exception of an 
done is to take a - 

. 

J expe n si y e 
knownideaofvery moving-coil in- 
great, but quite 

- . - i strument. 
unexplored, possi- New bilities and niake ' .. 
itavailablefor the 

- - 

Standard 
first time in a Remembering 
r e all y effective 

j how long the 
form. - .- potentialities of 

It has been - the' system had - 

realised for stime - been known, this This is not a specially posed photo, but a "snap" taken by our staff photographer during time that the free- the testing of some of the special " M.W." cone constructions in the " M.W." seemed to us a 
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these apparently difficult problems. 
Difficult they have indeed been 

proved, but we believe the solutions 
lìave been found, and now we are 
presenting the result of our work in 
practical designs which any handy. 
constructor can copy with ease. 

Speakers built on these lines will 
definitely set a new standard of fidelity 
and naturalness of reproduction, and 
our only fear in describing the results 
obtainable is that our claims may 
sound so extravagant as to shake the 
reader's faith in our truthfulness 

Brilliant Music 
Choosing our words carefully, then, 

we will first say this: We are certain 
that anyone who listens to a speaker 
of this type for a few evenings and 
discovers its remarkable character- 
istics will never again be able to listen 
with pleasure to the ordinary type. 
Once he has discovered the difference 
he will find he cannot eiidure the 
latter's tendency to a lifeless tone on 
iliusic, boomy " false " bass, and lack 
of crispness and clearness of speech. 

To be more explicit, he will find 
that the free-edge type, properly 
trranged, gives him true and natural 
bass without boom, brilliant music, 
and speech in which the consonant 

higher notes of different instruments 
r'-r------- __.,_____ to be reproduced in their natural 

qualities and does. so much to render 
- speech lifelike. 

With the scientific reasons for these 
phenomena we shall. not be able to 
deal here, for space is limited and 
we must get down to. practical details 
as quickly as we can. It must suffié 
to hint that the bass " boom " so 
often heard is largely due to the 
resonant frequency of the cone as a 

» whole on its customary edge suspen- 
sion, while the anchoring of the edge 

to damp severely its response 
to the highest frequencies 

»» 
Solving the Problems 

» 

. Now, in the past the main difficul- 
ties of applying the free-edge principle 
successfully have been three: First, 
it is the problem of stiffening the edge 
sufficiently to make the cone keep its 
shape without the damping trouble 
appearing; secondly, there is the need 
for a mechanically satisfactory sus- 

. pension system with a natural period 
right down below the bottom limit of 
the main audible scale; and, thirdly, 

r/ 
» the difficulties of proper baffling 

» 

, How these problems have been 
solved you will discover as we describe 
the loud speakers you see illustrated. 

MODERN WIRELESS February, 1931 

which should be remedied, and we set INTERAXIAL up into the really high frequencies. 
ourselves the task of overcoming SUSPENSION lt is that last fact which permits the 

\ 
On the right are shown the cone cutting dimensions, and on the left the details regarding the sizes for cutting out and toothing the 

suspension (inner) and baffle (outer) rings aie illustrated. 
116 

- 

sounds are as well reproduced as the 
vowels, with a consequent great gain 
in clearness and definition. 

What these things nican, of course, is 
that the free-edge cone is practically 
free from the severe " peak " in 

THE SIMPLE 

The edgewise view clearly shows you the Before we start, however, let us 
special inter-axial suspension carried out just explain how we are presenting 
by four paper strips anchored to wooden these various designs. 

blocks. 
. In the first section of the article we 

the bass usually present, and that its describe a chassis-assembly for our 
response is extended much farther main type of free-edge loud speaker. 

DIMENSIONS FOR CUTTING THE CONE 

f 
3,# J' 
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Full-Bodied Bass Without Spurious Boom 

This chassis is designed for mounting 
in a cabinet or for attachment to any 
desired type of baffle, and on this sub- 
ject you will find some notes in our 
second section, with practical details 
of a convenient form of self-supporting 
baffle. 

In our third section we give the 

the baffle is the whole secret. The 
suspension consists of four paper strips 
(same material as cone, about in. 
wide) coming off a special suspension 
ring placed half-way between edge and 
apex of the cone. (Hence the name 
"inter-axial" suspension.) These strips 
are made mildly taut and secured 

in the hole in the front by shifting 
the drawing pins. 

The suspension ring is made of the 
same paper as the cone, and is stuck- 
thereto with Seccotine, greatly stiff- 
ening it in the process. The photos of 
the completed cone show the details 
of this ring very clearly, particularly 

February, 1931 - MODERN WIRELESS 

The cone and its method of stiffen- 
ing, suspension, and edge-jointing to 
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construction of a specially compact with drawing pins to four wooden the serrations or teeth which provide - 

model of the chassis for incorpora- blocks (see sketch of back of assem- the means of sticking it on. 
tion in portable sets. The perform- bly). All the weight of the cone is 
ance of this latter model is naturally thus taken up and it can be centred The Baffle -Ring . - 

not quite so remarkable as that of 
the full-sized one, but it is still far 
ahead of the usual standard. 

Commencing Construction 
Now the construction of the main 

type of chassis. You vant first a 
sheet of plywood (about in. thick; 

in. will do) lt in. square. Cut in 
this a circular hole 12 in. in diameter, 
and there is the foundation of your 
chassis. The unit is carried on a 
wooden strip running across the back 
in a fashion quite clear in the photos 
and diagram. (They give dimen- 
sions to suit the Blue Spot 66I 
unit.) - 

FREEDOM 

As you will see if you 
closely examine this 
photo of the complete 
outfit, the cone has 
an unparalleled 
freedom for move- 
ment in a horizontal 
plane-a factor that 
enables it to give bass 
impulses adequate: 

treatment. E 

RIGIDITY 

!The suspen- 
sion and baf- 
fle-rings give 
theconeatre.. 
mendous rig- 
idity in com- 
parison with 
its exception- 
al lightness- 
an ideal at 
which all 
loud- speaker 
designers 
have aimed 
for years. 
Note the four 
susp e n s io n 

strips. 

'jue j,lLuw a,v r,lLun a aIIutjIlc( 

very important feature, i.e. tite 
"baffle-ring." This is almost exactly 
similar to the first one, but it is stuck 
to the edge of the cone and seres 
the double purpose of stiffening it. 

furt.her and solving the difficult pro- 
blem of securing a reasonably good 
acoustic "joint " between cone edge 
and baffle. 

There must be no touching- here, of 
course, or there will be a buzz, but 
tite effect of the baffle-ring has been 
found to give quite adequate baffling. 
Examine the photo showing the com- 
pleted chassis-assembly edge-on and 
you will see the relative positions 
of baffle-ring and chassis front. 

- 

-1 

- 

J 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


due to "leakage" between the front 
and back of the cone. This would be 
apt to occur if there were any serious 
gap betweeu the edge of the cone and 
the edge of the hole in the baffle. 

The special method of mounting to 
the baffle, by the way, adds complete- 
ness to the precautions taken in the 
design to prevent this loss. This is 

-explained in the next section. 
These general details, taken in con- 

.. A FIRE-SCREEN o. 
.. 

.. LOUD SPEAKER. .. 

.. 

0 
:: TURNING THE CHASSIS 
o. 

¡. 
o. 

:: INTO AN ARTIS1'IC PIECE OF:: 4 
.. - FURNITURE .. 

o. 
.. 

- ...................... 

In this section we shall be dealing 
with the mounting of the larger chassis 

rules in this matter, but we are inclined 
to fix 20 in. square as the minimum 
for this loud speaker. 

The instrument is capable, with -a 

good driving unit, of excellent bass 
reproduction, and it is a pity to lose. 
any of .it as a result of inadequate 
baffling. For the best results we 
therefore advise one about 24 iiI. 
square, or even a little larger. 

By the by, we have just qualified 

MODERN WIRELESS February, 1931 

4,.ò.O.ò....4..4$,*,. LI. is difficult to Jay down definite The efiect is to prevent loss of bass i 

This dimensio3ed drawing gives you al the essential construction data for the main chassis. The carpentry necessary is of a 

particularly elementary character, so that the least mechanically-minded reader could build a correct duplicate. 
lis 

L 

junction with the photos and diagrams, on a baffle of the tire-screen type. a statement -with a proviso to the 
will be enough for many constructors, The object of the baffle, of course, is effect that a good driving unit is 
but those without very much previous to ensure proper reproduction of the assumed, and this is a point we have 
experience -will find a lot of helpful bass, and it is necessary to use one riot had space to mention previously. 
iiiatter in the two following sections. of at least a certain minimum size. Well, the point is probably.obvious 

.. . r AN EASY-TO-MAKE MOUINTINGSTRUCTURE . . . 

..- .... . t . .. , : .. . - . . . #---- 14 
: :. 

:.: .-.--- 

fi 
\ H Lì 

/. f - 

I 

V! 

1:1' . 

N211 

I/ 
PAPER STRIP 

. . 

DAPER $TRIP 
- H. 

. 

i N / 
. 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


is not critical and a variation of in. 
either way will not matter. 

Since the cone cannot pas into the 
hole in the baffle on account of 
the baffle ring, you cannot screw the 
chassis direct to the back of t.he baffle. 

the baffle ring and its location behind 
the edge of the hole in the baffle 
proper are all detail8 carefully worked 
out. They are essential features of 
the special and highly efficient system 
of baffling used in this loud speaker. 
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desired. 
A final hint. If you decide to fit 

the speaker into a cabinet of any 
sort, beware of "box resonance." 
Leave the back open, or let it be ' 
skeleton back covered with gauzes 

Lt is difficult to get it to dry quite 
flat, and with this amount of space a 
little C frilliness " won't matter. 

Mounting the Chassis 
Coming to the baffle proper, what 

you want is a good solid board which 
won't vibrate or act as a "sounding 
board," so it should be fairly thick, 
say, or in. The circular hole 
in its centre should be of the same 
diameter as the mouth of the cone 
without its baffle ring, although this 

You can vary the shape and size of the baffle within very wide limits, providing you retain 
an adequate baffling surface as mentioned in the article. And you can paint it any colour 

you like or stick decorative transfers on it. 

sired spacing effect was secured. A 
close inspection of the photo will 
tell you all you need to know about 
the details of the job. 

This method of mounting, by the 
way, is not a mere wangle to get over 
the difficulty of the cone mouth pro- 
jecting from the front of the chassis. 
That projection, the overlapping of 

its exposed " works " at the back 
will not be seen. 

To give a finish to the front we 
covered the hole in the front with a 
simple " fret " of thin plywood, 
secured with small screws an 
stained a different shade. Additio.- 
ally, a piece of coloured gauze 
could be placed behind the fret i. 

represents a " sound-leak " in the 
baffle system. For mechanical rea- A LOUD SPEAKER WORTH HEARING 
sons it is rather difficult to keep it 
sufficiently small, although it is ç-- _______ 
possible by careful assembly. t j o 

:' 
To overcome the difficulty we Lt' 

devised our " baffle ring " scheme. 
This is a narrow paper ring cemented 
round the edge of the cone, and lying 
parallel to the front board. It acts 
as a sort of acoustic washer, and 
covers up the gap round the edge of 
the cone, besides providing valuable 
stiffening. It has proved very effec- 
tive in enabling excellent baffling 
to be obtained, 

It must be well forward from the 
front surface of the front board, of 
course, for false sounds would be 
produced if it touched anywhere. 
We have found a clearance of about a 
quarter of an inch satisfactory here. 
A fair clearance is advisable to allow - 
for any irregularity in the paper ring. : . --- 

V- 

Now, you will already have gathered 
that the basis of the chassis is a front 
consisting of a square piece of ply- 
wood with a large circular hole 
through which the mouth of the 
cone projects. It actually sticks 
through to a distance of about a 
quarter of an inch, and there is 
a narrow gap ll round between the 
cone and the wood. 

"Sound-Leaks 
If this gap is at all large it is apt 

to lead to a loss of bass, because it 

cone and baffle ring. To achieve 
this spaced method of mounting we 
adopted and recommend the simple 
expedient which you can see in a 
photo on another page showing the 
chassis attached to the back of a 
"fire-screen" baffle. 

We first screwed four strips of 
wood to the baffle in the form of a 
square, outlining, so to speak, the 
front board of the chassis. The chassis 
was then screwed to the strips, and 
since they were in. thick the de- 

covered. 

"Box Resonance" 
You will observe that the baffle i 

of fair size (21 by 24 in. actually). 
and it is thick and solid (1 in. thick). 
it is fitted with a mildly ornamental 
wooden feet, attached with panel 
brackets, and a brass handle at the. 
top for carrying '.ut, lt is intended 
to stand in a disused fireplace in 
summer, or in the corner of a room in 
winter, or in any other position where 

An Uncanny Realism in the Reception of Speech 
enough to anyone who has had any 
experience of loud-speaker construc- 
tion, but it deserves mention for the 
benefit of those who have not. It is 
this. The design will permit a good 
unit to give a wonderful per- 
formance, but it won't make a good 
unit out of a bad one. 

You require to space the chassi back 
a little from the rear surface of the 
baffle, a distance of or in. being 
suitable. 

This allows either * or in. between 
the baffle ring and the back of the 
baffle, so allowing for movement and 
any irregularities in the edge of the 

With the general details of the fire- 
screen baffle we do not think we need 
to deal. The photos really tell the 
whole story, and this is only in- 
tended as a general suggestion capable 
of modification to suit the ideas 
of the individual. The important 
points are those we bave already 
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- . 

120 

Since, however, there is usually a 
certain amount of boominess due to 
what is called " box resonance" 

.....4.. 

.4.................................... 
. 

. . 

- 

THE "INTER-AXIAL" - - 

. 

JUNIOR : 

A first-class loud speaker for if ' 
. 

¡ . 

portable sets. 
..................................t..... ,......, . . 

! 
Complete . - 

Right at the beginning of this The chassis as- . 

where we ILope it will catch semb1yshouIdbe . i 
the eye. let us remark that we shall 

. . - - . 

. 

. kept a bit back . 

' 

be giving some constructional hints : : . 

herein which will be helpful to those from the baffle 
! 

who intend making the larger model Screen, SO that r 

as well a those interested only in this thecone'smove- 
miniature version. Space limits corn- ment is not re- 

y 

pelled us to deal with the assembly stricted. In the E 
J - 

of the full-sized one rather briefly. : . : 

above instance: 
I 

- 

Specially Compact four pieces of -.-- 

Now to make a fresh start in more i-in. wood are - 

seemly fashion. It occurred to us E 
e mp by ed to! i. 

when we were planning this special co n st i tute a 
section that loud speakers for home- spacing -frame. E 

built portable receivers were always a E - 

bit of a problem. . 

The set itself is of a type which -- 
appeals most to the man who really E - 
enjoys. constructional work, and he 
generally wishes to make the speaker 
as well, but is deterred by the exces,ive : .. 

- 

- 

I. 

- 
* 

. 

I'. 

L- .. t 

i 

* 

Ornamental 
The ornamental fret! 
can be of any shape, 

E 
although it needs to 

E 
he open ¡n design to E 

i permit a free pass- E 

E age of air-waves. 
1t can be cut from 
three-ply with a 

- Ef r e t -saw andE 
screwed to the front 

E 

of the baffle. The i 
fret can be stained 
a different shade E 

from that of the 
baffle. Gauze fixed: 

E 
behind provides 

E 

E 
final artistic touch. E 

size of the, tsual home-assembled 
types. He is accordingly compelled 
to use one of the special small corn- - 

merciaI chassis types, and although 
some of these give quite good results, 
others don't. - 

lt seemed to us, therefore, that it 
would be as well to. include a design 
for a specially compact version of our 
free-edge speaker, carefully worked 

ut to preserve its excellent repro- 
duction in spite of its reasonable 
dimensions. 

A Definite Advantage 
Naturally it cannot be expected to 

give quite the results of the full-sized 
model, but it is not far short, and it 
is still very good indeed. The differ- 
ence is mainly in the bass, for the 
large instrument gives slightly fuller 
and more adequate low notes. - 

MODERN WIRELESS February, 1931 

Unequalled Brilliance and Virility òl "Attack" 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


NO DISTORTION In fitting the cone in place its apex it nearly dry, then apply a second 
should first be fixed to the driving light coating. (A small brush or a 

r . 
- rod of the unit; care being taken to pipe cleaner is a useful implement 

tighten up the nuts really well. The for this job.) 
paper strips are next. secured under Now wait until the adhesive is 
their drawing pins; so that the cone tacky and then proceed to press the 
is nicely centred in the hole and the teeth firmly orI to the cone. It is a 
strips are just., and only just., tight and job calling for a little care and dex- 

F 

free from slack. terity, so take it slowly, and go round 
The material for the cone of this several times to make sure every tooth 

and the Senior model should be the is well and truly stuck. Finally, put 
. medium weight (120 lb. per ream) the cone aside to dry, mouth down- 

of " Kraft" paper, obtainable from wards, on a flat surface, and with a 
most large stationery firms. Other small weight on the apex. 

) . 

materials can be tried if desired, but 
we obtained the most pleasing results. Cutting the Cones 

$ . . . 

with this type of paper. . The actual cutting out of the cones 

ow a few hints about fitting the for both speakers is a simple job, 
baffle ring and the suspension ring, and the diagrams really tell you all 
These are both cut from the same kind you want to know. Note, however, 
of paper as the cone, and the drawings the amount of overlap to allow when 
give you the dimensions. To assist sticking the cone together. This is 
you in getting the suspension ring indicated by the dotted line in the 
cemented on in the right place it is diagrams, and it amounts to - in. 

)f suggested that you should draw a in the large speaker and in. in the 
.. F 

light pencil line on the cone paper smaller. It is as well to put in the 
before it is cut out, the radius for dotted line in pencil when laying 

: 
this circle being 3f in. for the out the cone in the first place, to 

r Junior and 3 in. for the Senioí serve as a guide later. 
model. . . The framework of the portable 

February,. 1931 MODERN WIRELESS 

A Quality Speaker Assembly for Portable Sets 

direct at the other to the front board Fixing the "Junior " chassis inside a standard size of portable cabinet. As can be seer 
with drawing pins, it goes in very easily, leaving plenty of room for batteries and other gear. 

121 

_ 

This is the "Junior," a smaller " Inter- 
Axial " chassis assembly especially Serrated Edges 
designed for portable sets, and for smal) The rings, you will note, are cut 

cabinets. out with dog-tooth serrations round 

when a speaker is placed inside a 
their inner edges, and it is these 
which are stuck to the coñe. Smear 

portable set cabinet, this is probably them lightly with Seccotine, being 
not such a weak point as OU might cref W to get none on the flat portion 
imagine. The slightly reduced output of the ring or oñ the wrong side. Let 
at the bass end of the scale is often an 
advantage - in thdse circumstances, - 

since it reduces the boominess due to 
the box resonance and ma.y thus - - 

- actually lead to better balanced 
reproduction. - - . 

Slight Differences .. - -. 

The mair points of difference in . 
. - 

this model as compared with the 
Senior oiie are concerned with, or - 

arise from, its size. The front board on 
- j 

which it is assembled is only 9 in. 
square (about in. thick), and the - 

hole therein is 8 in. in diameter. 
The cone is smaller, full dimensions 

for cutting it out being given on one 
of the diagrams, and the suspension 
ring is differently placed (nearer to 
the front edge of the cone). The 
suspension method is a trifle different, 

- too. The same paper strips are used, - . 

seccotined at one end to the suspen- 
sion ring as before, but attached . 

model is arranged to take the Brown 
"Vee " unit, and the details are made 
quite clear, we think, by a dimensional 
photograph. Â little modification will 
enable any good unit to be employed. 

The mounting of the chassis into a 
portable is a matter which will 
depend largely on circumstances, but 
which you will find easy enough. 

INSIDE THE PORTABLE 

.f. 
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F S. 

1 / 

t' 

available we shall be able to go into 
several matters which we feared we 
should have to leave to the reader's 
discretion, and which have not been 
dealt with. 

Lest the reader think we are 
insinuating anything by so doing, let 
us explain hurriedly that what we 
are really after is to save him trouble; 
we don't doubt his discretion! 

Make a Trial Cone 
The explanations and instructions 

we bave already given would be 
sufficient to enable him to go ahead 
by the light of his own common- 
sense, but we may be able to indicate 
some short cuts to him which ex- 
perience alone can teach. 

Take, for example, the apparently 
elementary matter of the cutting out 
of a cone. Those who have done it 
before will doubtless think this an 
obvious and easy affair, but it is apt 

j to prove otherwise to anyone making 
¿ first attempt. 

To the novice, therefore, we would 
offer the advice that he should first 
cut out an experimental cone from 
any piece of paper of sufficient size 
which may corne handy, and stick 
it together to make sure he has 

MODERN WIRELESS February, 1931 

KEEP THAT EDGE FREE As e have a little more space 

The diagram on the left gives the dimensions you will need in cutting out the cone, and that on the right shows the sizes required in 
cutting the suspension and baffle rings. 
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You will ruin your otherwise superb results if you artificìally restrict the edge of the cone. 
Therefore, when mounting the chassis up to a baffle, as in a set or cabinet, use one 
of those little ?ubber buffers at each corner, as shown in the photo and explained in the text. 

It requires to be spaced back about neath cabinets), to the corners of the 
in. from the fret of the loud- front board. The method used in 

speaker aperture in the cabinet, and mounting the large model to its 
to ensure thi we fitted four rubber fire-screen baffle could also be used in 
feet (such a aÑ often placed under- some cases. 

CONE DETAILS OF THE "M.W." "INTER-i 

grasped the idea properly. 

Use Adhesive Carefully 
This trial run will also teach him 

some useful things about the best 
methods of handling what is apt to 
prove a rather refractory piece of 
paper, especially after the overlapping 

XIAL" JUNIOR 

: i. 
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to see that perfect cementing is ment is finished. 
123 

-. crepancies do not really matter a bitS 

pressing them togetner. 

Making Proper Joints 
Then press firmly together, and.see 

that they adhere properly over every 
little bit of the overlap. If any points 
do not seeni to be sticking well, part 
the edges a trifle and apply a little 
more adhesive, wait a few moments, 
and squeeze into contact once more. 

At all such joints as this, i.e. 
wherever one paper surface is stuck 
to another, it is of vital importance 

loud speaker. - 
máke sure of this it is as well to keep 
squeezing the joint together at in- 
tervals for a quarter of an hour or so 
while it is commencing to dry. 

This applies, obviously, to the other 
joints involved as well, and the saine 
procedure should be followed in 
sticking on the suspension and baffle 
rings. It involves a little trouble, but 
it is really worth it to be sure of 
perfect functioning when the instru- 

They do not really need to be very 
accurately cut, and if you dry. 
circles to define their tips and base', 
you will find the cutting quite a 
quick job with small scissors, esti- 
mating their size by eye. This ques- 
tion of accuracy, by the way, need not 
worry you. it is decidedly difficult to 
put together an assembly like this so 
that everything works out just right to 
a sixteenth of an inch, but small dis- 

tite adhesive on his fingers. If he 
should chance to get his fingers 

hopeless There 
. - ' . . 

2 I, ¡ 
- . sticky it. is to proceed. . * 

is only one thing to do, and that is to < . -...- . have a quiçk wash and then resume. . . . . . . . 

The Cutting.Out. : . 

I 

In preparing to cut qut the çone - 

the first step is to obtain a large pair 
of compasses and describe the outer 
circle shown in the appropriate dia-. . . 

gram on these pages. The diameter of 
. 

. this circle for the larger (senior) - 
I 

cone is 15 in., and for the. smaller 
.. 

- . 

(junior) it is 9 in. / 2 This circle ±epresents the lisie along. . / ¡ 
which you will presently cut, but . 

. f / 

before doing so you should describe 
. 

j 
the circle which is to indicate the ji 
position of the suspension ring tobe J 

ft 

fitted.later. Now cut out the cone. . 

along the larger circle, a rather small , ' . ' 

pair of scissors being advised for this - - 

operation. . 

You then have a circular disc of - i 

. i * 

papel from which you must cut a - 
r 

.. 

triangular piece so that when the 
,. 

. 

. . . 

edges are brought round and stuck 
together, the flat disc will become a 

-) 
-,. -, 

cone. The provision for an overlap 
at the joint has already been men- .- .. ' 

tioned, and is made pretty obvious on 
the diagrams. Note the full and 
dotted radial lines. . 

When preparing to tiek together . 

the overlapping edges which form the, 
joint in the cone it is as well to smear 
both surfaces with the adhesive (Sec- - . . 

cotine is good for this purpose). - . 

Give each a light but even coat, then . 

wait until they are," tacky" before Note the simplicity of the mounting of this excellent little " MW." " Inter-Axial 

edges which form the joint have been 
smeared with adhesive. 

He will discover that some little 
care is needed in handling the embryo 
cone and bending it round into shape 
to make the edges of the joint meet, 
with the correct amount of overlap, 
and in pressing those edges together. 

He should above all avoid making 
creases in the paper and getting any of 

achieved. If one surface touches 
another without being properly stuck 
a buzz or rattle is very likely to be 
heard from the finished speaker. 

See, therefore, that the surfaces 
of the joint not merely adhere when 
pressed together, butremain in ad- 
hesion while the Joint is drying. To 

THE LITTLE SPEAKE] 

Mention of the suspension and baffle 
rings reminds us of one or two points 
about their preparation. They are 
much alike, the only real difference 
being in dimensions. What we should 
like to point out is that you need not 
be alarmed at the prospect of cutting 
out all those teeth exactly to size. 

E WITH A RIG VOICE . 
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The return to the microphone of 
Mr. Vernon Bartlett on "The Way 
of the World " is welcome; and so is 
Dr. George Dyson on "The Progress 
of Music.' Both these gentlemen are 
now " 01(1 hands " at broadcasting. 
They have a good grip of the tech- 
nique, the subject matter. of their 
talks is good-often very good-and 
their personalities sufficiently attrac- 
tive always to make their appearance 
before the microphone welcome. 

Prof. Karolus, ot Leipzig, has received the 1930 Heinrich Hertz Institute medal in recog- 
nition of his work in the development of television. He is seen with a Telefunken- 

Karolus transmitter. 

and Present" is a series of talks and 
discussions by Dr. Briffault and 
Professor Malinowski. This series 
follows talks on the population ques- 
t.ion, and it will be succeeded by a 

series entitled "Numbering the Peo 
pie," in which the Registrar-General 
and others will explain the objects and 
workings of the Census. Those inter- 

Desmond MacCarthy, Miss V. Sack- 
ville West, Mr. James Agate, Mr. 
Francis Birrell, Mr. Michael Sadleir, 
Mr. Duft Cooper, Mr. Gerald Heard, 
Mr. Ernest Newman, and Dr. Boult.. 

On Fridays a series of reminiscences 
will be given by well-known women, 
including Mrs. Margaret Woods, Miss 

(Continued on page 250.) 

from experience that many listeners "Numbering the People 
prove interesting and valsable. 

will not listen to them because the On Fridays, the survey of current 
titles lack appeal. The serial talks at 7.25 p.m., Imperhil problems moves from Africa 

-Titles are tremendously important. designed for educational purposes, are to " British Mandates." 
\%rhen will the B.B.C. talks depart- based on the principle of continuity, The 7 o'clock talks are as usual 
ment realise this ? Sometimes we and many of general interest will devoted chiefly to the reviewers of 

have the feeling they do realise this make a special appeal to those who books and plays, to films, etc., dis- 

fact. For example, the titles of some have followed the relevant series in covery and other developments, and 
of Sir James Jeans' talks were excel- the past session. " Marriage, Past these will again he given by Mr. 

lent they stimulated interest, they 
made one anxious to hear the talk- HE GETS A MEDAL FOR TELEVISION 
to look forward to it. 

Ail this quite apart from the attrac- S 

tion of Str James as a talker. Even if 
he were not a really good broadcaster, - 

many would listen to him solely for 
the sake of his subject matter, which 
is always informative, interesting, . - 

and generally set forth in a most - 

attractive and enterprising way. - S- 

What a pity it is the majority of 
talks are not dealt with in a similar . 

fashion We have the feeling that 
j - 

the talks department at Savoy Hill 
would be all the better for the addition -., . 

of a good sub-editor to the staff. j! Ti : 
However, let us look at some of the 

talks for the immediate future. S - S S 

Heard "The Scoop "? -.. ' ---.-- -._-:____ 

opinion of the B.B.C.'s latest series of 
Talks." The new list covers a 

period from January ist to April, and 
again it would seem that the B.B.C. 
lias failed to appreciate some oí the 
subtleties of presentation. 

The titles of some of the talks are, 
to say the least of it, uninspiring. 

"What's in a Name "? 
The trouble is that quite a number 

of these talks may prove to be ex- 
tremely interesting; but we know 

Six of the best known writers of 
detective fiction are combining in a 

serial story called " The Scoop," 
which wiH be broadcast on Saturday 
evenings. Miss Dorothy Sayers, Mr. 
Freeman Wills Crofts, Miss Clemence 
Dane, Mrs. Agatha Christie, Mr. E. C. 
Bentley, and Mr. Anthony Berkeley 
will each contribute two instalments. 
This feature will already be familiar 
to readers by the time they read this 
issue of " MW." So far the serial 
looks like proving a " winner." 

senteci with five talks on " Wrld 
Finance," by Mr. Denis Robertson; six 
talks on " Contact between Peoples 
To-cay," by Dr. Delisle Burns; and 
a series called " Whither Mankind? 
We hope the talks on finance will 
have some practical bearing. on the 
economic problems of the average 
man - in - the - street. Learned dis- 
coveries on the evils of inflation, 
etc., will undoubtedly not prove 
popular ; but talks on how to make the' 
most of one's available cash would 

ßy 
the time this issue of "MW." Mr. Harold Nicolson will also con- 
is on sale readers will have had tinue his weekly talks on " People 
an opportunity of forming an and Things" on Fridays. 

Enjoynent of Literature," and, to 
celebrate the bi-millenary, six on 
"Virgil and His Times," by Dr. T. R. 
Glover. The tatter seems rather in 
the nature of an overdose. The hi- 
millenary of Virgil is, of course, 
definitely interesting-an event, no 
doubt. But does it call for sir talks? 

The Reviewers 
International affairs are well. repre- 

MÓDERN WIRELESS February, f931 

ésted ii literature will find six more 
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portant ¡actor. 'Jig 
jub'lg loir voltages 
as well as high- 
offrit 20 volts will 

- he fornid bette,' loe 
DX reception than 
60 volts. - 

* * 

I1 hen ht ,,taug 
sets these is the 
potentiometer ad- - 

jiistuient. This 
titas; need "re- 
scttinq," as ex- 
pial ned elsewhere 
on titis palie. 

f you have - ii 
selecticity thntrol 
tins will affect 
strength. Genet'- 
allg speahing, the 
higher the degree 
of select i City (sep- 
aration) the lowe,' 
flic strength. So 
sise this e o it t i' o I 

To overeò,ne 
titis, brinq She 
sfide,' a little way 
round towards the 
negative, at the 
saine time eeuu- 
jnsliny DT. to get 
smooth reaction. 
Don't go too far 
to,ea,'ds negutitre 
trilli the slider- 
the fleure,' it can 
slay to positit'e t lie 
better. 

IIiUt care you 
should soon find a 
slide,' position 
teJiere reaction 

- contiol is perfectly 
smooth, and lests 
oit u urealu station 
will show the set 
lo be very se,t.si- 
titre. Leave tite 
slider itt titis posI- 
LiOn, attui g;oii tcill 

* This is the transmitting room at the Milan station, which works on 501 metres. The find lony-dislanee 
There aie several station works in conjunction with Genoa and Turin, and closes down with the words ,eor& is ,,ow ,,,ueii 

ether lilelg canses, "Fine Della Transmissione." followed by the Royal Italian March and Fascist Hymn. eosie,'. 

*. a a 

Iî'et insulators of outdoor eulals and 
met roofs above indoor aerials will often 
veakei signals. The latter mag bc un- 
,,voidabte, but ichen an outdoor insulator 
is ineffective it 8iiOuId be "strengthened" 
by Ùnother Eusujalo,- placed in series 
nOt it. 

Roth LT. ami HT, batteries obvi- 
musty need wateiuinq. if ff011 use il 
screened-qridvalve try diflè u-eut values of 
¡IT, on the screen, and on the plate; 
colta ge-drops here being the likeliest 
canse of pool long-distance results. 

s -t s - - 

Ti'o detector's 
H.T is n.unther n».- 

ICELAND'S NEW STATION 

- Tile Iceland Gove,n menI has just 
installed a neue station at Reykjarik. 
It uses a pourer of about 16 hic, and- 
at tile tinte of yohag to press-is testing 
on wave-lengtias abolit 1 ,?O0 metres. 

This stat ion is also eqaaippcd to work 
telegraplay with ships, on (1(10 metres. 
Heard it ? 

OU the baseboard, because once sel it 
seldo,,i requires ueadjustii.enl. Not 
every listener, iuoueever, knows how to 
set it for best results. 

Tile best ,,.et hod is to give tile detector 
volve its ,'eeon.mended HT. (and L.T.), 
and then adjust the potent io,net ei- ii» 
eoN IliliCtiOn with the reaction. One end 
of tile potentiometer goes to tiue L.T.--. 
uujiuinq, and lime other end to L.T.-, so 
,uma,-k it accordingly. - 

* * * 

Then tau rU time slider right up- to the 
positive end, and tig the reaction control. 
Probably it will prove to be a little - 

- 

'f i e u e e'' o r 
pIoppy" "FINE DELLA TRANSMISSIONE" 

SUPER-SENSITIVITY 

llave you eve, wondered why it is 
that sometimes a sot seeuis far,far bette, 
Usan at other Unies ? 3iore sensiilve, 
tieolier, better ¡o, DX results? 

it nws be outside co,ulitious, or it 
:.iat, be something nade, your control. 
He,e aro sonic suggestions 

but one deserves special mention. That ®®®®®®®®®®®®®®®®®®®® 
is the loud-speake, attjustìsient.. l'erg ® easy to overlook. THAT 1R RPTIIPN s, * * 

Another very easily fo,'gotten enlise of 
,eei,hened signals is an old grid-bias 
battevy for the H.P. value. Six months 
is a good life," and variations in bies 
iitay greatly affect sensitivity. 

And, of course, there is always ' lost 
emission," which is simply se,iile 
decay of the filament. An old detector 
filament eilt spoil the best set. 

5 
£ SALI £ WJA%W ASLL A lAi 

Xeai'lg all detector valves employ the 
leak q-g,'id system, with a grid condenser 
«ad a grid leak. 4nzl in a great *nany 
long-distance sets the grid-lea!: 's connue- 
ti0,, to filament Es not ade direct. but 
Via U pot entionseter. 

* * * 

Often such a pot ention,e(er is mounted 
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(Russia) 5, many) 
560 Augsburg (Germany) 398-9 Glasgow (5 S C) 293 Kosice (Czechoslovakia) 227 MUnster (Germany) - - 

550 Budapest (Hungary) I 394 Bucharest (Rumania) I Limoges (P T T) 224-4 Cork (6 C K) 
542 Sundsvall (Sweden) ( 390 Frankfurt (Germany) ( 

I. (France) f 222-9 Fécamp (France) 
533 Munich (Germany) 

I 

385 Toulouse (Radio) (France) I 
291 Viipuri )Viborg) (Finland) I 221 Helsinki (Finland) 

525 Riga (Latvia) f 381 LwÓw (Poland) i 
/Bournemouth (6 B M) / Karlstadt (Sweden) 

517 Vienna (Austria) ( 376-4 Manchester (z Z Y) I 

f Bradford (z L S) 
j 218 

Flensburg (Germany) 
I SII Archangel (Russia) 3T2 Hamburg (Germany) f Dundee (z D E) Ornskoldsvsk (Sweden) 
I. 

509 Brussels No. I (Belgiun.) ( 370-4 Radio L L (France) I 
Edinburgh (2 E H) Bjdrneborg (Finland) 

501 
497 

Milan (Italy) (Fredriksstad (Norway) 288-5 
( Hull (6 K H) 

-( Liverpool (6 L V) 
216.3 Konigsberg (Germany) 

f Halmstad (Sweden) 

487 
Moacow (Russia) 
Prague (Czechoslovakia) 

368 -< Seville (Union Radio) 
(Spain) i 

- 

i 
Newcastle (5 N O) i 216 

-( Radio Chatelineau (Bel- 

479.2 Midland Regional Station 
476 Slmferopol (Russia) 

I 364 
I 

Bergen (Norway) I 

I 

I Plymouth ( P Y) 
Shetheld (6F L) 214-2 

L giurn) 
Warsaw, No. 2 (Poland) 

473 Langenberg (Germany) 360 
Algiers (N. Africa) 
Mühlacker (Germany) 

Stoke-on-Trent (6 S T) 
1-Swansea 

( 
S X) 

204 
- 203 

Gävle (Sweden) 
Kriatinehamn (Sweden) 

466 Lyons (La Doua), France 
San Sebastian (Spain) i 

356-3 London Regional Station 2872 
286 

Lyons (Radio) (France) 
Montpellier (France) 

202 
200 

Jtinköping (Sweden) 
Leeds (z L S) 

Z rich (Switzerland) i 

I 

352 Grau (Austria) 
Leningrad (Russia) ( 

Berlin Relay (Germany) 
orsrun (Norway) 

Salamanca (Spain) 349 Barcelona (Radio Barce- f 

- 

283 
j Magdeburg (Germany) 
1 Stettin (Germany) 

¿ 

NEXT MONTH 

- 453 2 
Bolzano (Italy) I 

Danzig (Free City) I 
345 

lona) (Spain) 
StrasbourgBrumath 

- I 

'I Innsbruck (Austria) 
I 

Uddevala (sweden) 

: 

The March M.W." will be 

Klagenfurt (Austrsa) I 
(France) Varberg (Sweden) on sale FEB. 2ah: Price 1/-. 

Tromsö (Norway) - I 342 8mo (Czechoslovakia) 1 281 Copenhagen (Denmark) Order Now. 
Uppsala (Sweden) I 3382 Brussels No. 2 (Belgium) I 280 Radio Liege (Belgium) 

8- 

1153 Kalundborg 
(Denmark) 
(relays 
Copenha- 
gen) 

IllS Novosibirsk 
(Russia) 

1103 MoScow, Pop- 
oit (Russia) 

1073 Rostov-Don 
(Russia) 

1071 Oslo (Nor 
way) 

1000 Leningrad 
(Russia) 

9375 Kharkov 
(Russia) 

870 Tillis (Russia) 
840 Nijni Nov- 

gorod 
) 
Russia) 

800 Kiev (Russia) 
778 Petrozavodsk 

- (Russia) 
770 Ontersund 

(Sweden) 
760 Geneva (Swit- 

zerland) 
720 MOSCOw (Ex- 

periniental) 
- 700 Minsk - 

(Russia) 
680 Lausanne 

(Switzer- 
land) 

587 Hamar (Nor- 
way) 

5747 Ljubljana 
- (Yugo- 

slavia) 
- 570 Freiburg - im- 

- Breisgau 
(Germany) 

566 Hanover 
(Germany) 

565 Smolenak 

HOW MAST-LESS MUNICH CARRIED ON 

The famous wooden masts of Munich failed to withstand the recent winter gales and came 
down with a run one night. Fortunately, no one was injured, and the temporary aerial 

shown enabled the station to carry on as usual with its programmes on 533 metres. 

252 Almeria (Spain) 
249 Juan - les - Pins 

(France) 
247-7 Kalmar 

(Sweden) 
2462 Schaerbeck 

(Brussels) 
(Belgium) 

(Turku (Abo) 
(Finland) 

Sàffle(Sweden) 
Eskilstuna 

(Sweden) 
Pietersa ari 

)Jacobstad) 
246 (Finland) 

Linz (Austria) 
Casseji ((icr- 

-- many) 
K ir u na 

(Sweden) 
Cartagena 

(Spain) 
244 Cracow Poland) 
242 Belfast 2 B E) 
240 Radjo-Beziers 

(France) 
( Nimes)France) 

239 ) Nlirnberg 
(Germany) 

238 Bordeaux (Sud 
Ouest) 

237 Orebro (Sweden) 
234 Loda (Poland) 
2322 Kiel (Germany) 

Boräs - 

(Sweden) 
U mea 
- Sweden) 
Malmö 

- (Sweden) 
Häfsingborg 

(Sweden) 
(Cologne (Ger- 

227 J many) 
Aachen (Ger- 

a 

1: 

51'om 2,000 to 200 9efres I 

E 
The Principal Stations of Europe arranged in order of wave-lengths. - E 

Wave- Wave- Wave- Wave- 
length Name of Station length Name of Station length Name of Station length Name of Station 

Metres Metres Metres Metres 

1961 Ankara (Turkey) (Tampere (Tammerfors) J Cadiz (Spain) 279 Bratislava (Czechoslovakia) 
1935 KaunaS (Lithuania) 4502 (Finland) ( Poznan (Poland) 276.6 Heilsberg (Germany) Re- 
1875 Huizen (Holland) (Hilver- - tNidaros (Norway) 332 Naples (i N A) (Italy) lays Königsberg 

sum programme and 450 MOScOW (Russia) (Grenoble (PTT) )France) 273-2 Turin (Italy) 
announcements). Pario )P T T 

) 
(Ecole 328-2 -( 

Paris-Poste Parisien 272 Rennen (France) 
1796 Lahti (Finland) (relays Supérieure), France I (France) (Trollhätten (relays GOte- 

Helsinki) 447.1 .. Aalesund )Norway) 325 Breslau )Germany) 
I 

borg) 
1725 RadiO Paris 

- 

Notodden (Norway) 322 Göteborg (Sweden) j Hudikovall (relays 
1635 Königswusterhauaen )Rjukan (Norway) 

- 

¡Dresden (Germany) -270 -( Sundsvall) 
)Zeesen)(Germany). Re- 441 Rome )i R O) (Italy) I Basle (Switzerland) I Norrköping (Sweden) 
lays Berlin 436 J Stockholm (Sweden) (Bremen (Germany) I Kaiserslautern )Ger- 

1554 Daventry National Station Malmberget (Sweden) 316 Marseilles (P T T) l many) 
1481 Moscow (Old Koinintern) 432-3 Belgrade (Yugoslavia) t (France) (Barcelona (Radio 

(Russia) 424 Madrid (Union Radio) 3132 Genoa (Italy) 268 Catalana) (Spain) 
16457 Eiffel Tower (Spain) 312-8 Wilno (Poland) tOviedo (Spain) 

1411 Warsaw (Poland) 418 Berlin (Witzleben) (Ger- 309-9 Cardiff 
) 

W A) 265-4 LiUe (P T T) (France) 
1350 Kasbah (Tunis) many) 307 Zagreb (Yugoslavia) 263 Moravská-Ostrava (Czecho. 
1348 Motala (Sweden) (relays 416 Rabat )Morocco) 304 Bordeaux-LafayetteiFraneei slovalcia) 

Stockholm) 413 Dublin (a R N) (Ireland) 301 Aberdeen (2 B D) 2613 London National Station 
1304 MoscOw (Trades Unions) 408 Katowice (Poland) (Falun (Sweden) 259 Leipzig (Germany) 

(Kharkoe (Russia) 406 Kharkov (Russia) 298-8 
Hilversum (Holland) 257 Hörby (Sweden) 

1200 Istanbul (Turkey) 403 Berne (Switzerland) i 
(Huizen programme 255 Toulouse (P T T) (France) 

- I Raden (Ssvederil - 401 Tallies (Estonia) - t and annoancensents) 253 Gleiwita (Germany 

MODERN WIRELESS February, 1931 
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wonderful view of Paris and the surrounding country is obtained from the top of the Eiffel Tower, where the aerials of the famous 
station are suspended. The actual transmitting apparatus is housed underground in the gardens surrounding the tower. 
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From the Top of the Eiffel Tower! 

N 
N 

I 

Lyons, La Doua. Relays 
Ecote Superieure. Power 
23 kw 466 

Lyons (Radio) ...... 287-2 
Lyons. Call-sign Y R. 

Week-days only, 4.30 
5.30 p.m ....... 40-2 

Marseilles (P.T.T.). Power 
kw 316 

Montpellier. Power 12 kw 286 
Nancy (9 pm-lo p.m.) 155 
Nimes ........ 239 
Paris, Ecole Superieure 

(P.T.T.). Posses s kw. 4471 
Paris, Poste Parisien. 

Poseer 52 kw ----- 3282 
Rabat, (Morocco) 416 
Rabat, (Morocco). Short- 

wave relay 23 
Radio Beziers ...... 240 
Radio LI.. (Paris) 370-4 
Radio L.L. (Paris). Short- 

wave relay 61 
Radio Paris. Call-sign 

found below it (1,4457 
metres). 

The fact that Radio-Parie 
sometimes calls itself " Radi- 
ola" should be borne in 
mind, as a further aid to 
identification. 

The French language is 
often used for announce. 
nients by stations not situ- 
ated in or near France, such 
as the Swiss or Polish 
stations. Stamboul (or 
Istanbul), Turkey, on x,zoo 
metres, and Zagreb (Jugo- 
Slavia) on 307 metres, are 
examples of other European 
stations often beard an- 
nouncing In French. 

Owing toits situation near 
the Rhine, the new French 
station Strasbourg-Brumatb 
announces in German as well 
as in Frezeb, 

Broadcasting in France is run 
on totally different lines from the 
broadcasting in this country. There 
is no central.authority similar to 
our B.B.C., and consequently the 
stations are not as evenly dis- 
ti-ibutect aa those in Britain. 

Sorno of the programmes contain 
advertising matter, and Radio 
Toulouse, for instance, announces 
an advertising programme to 
British listeners on alternate Sun- 
days at 10.45 p.m. (February ist, 
15th, etc). 

The following is a complete list 
of the French (and French North 
African) broadcasting stations, in 
alphabetical order 

Wave- 
length 

in metres. 
Agen. Works Tues, and 

Fri., 9-10.15 p.m 3075 
Algiers (North Africa) . 3634- 
Bordeaua . Lafayette 

(P.T.T.). Power of 35 
kw ......... 304 

Bordeauu.sud.Ouest .... . 138 
Eiffel Tower (Paris). Power 

15kw ....... 1445'7 
Eiffel Tower (Paris). Call- 

sign F L J. Time sig- 
nal at 96 am. and 
8.56 p.m ....... '32-5 

Fecamp ........ 2229 
Grenoble (P.T.T.). Power 

12 kw 3282 
Juan-les-Pins. (Near Nice) 249 
LilIe (P.T.T.). Power of 

I kw ......... 2654 
Limoges (P.T.T.). Power 

oo8 kw ....... 293 

- 

Wave- Wave. tiou 01 wave-lengths under the 
length length " Prague Plan." (This latter was a 

in metres. in metres. plan whereby virtually all countries 
C F-R. Power 27 kw. St. Quentin 175 combined unofficially to share by 
(Sometimes announces Strasbourg-Beumath - - 345 agreement the available was-c- 

- rinder its old name °Toulouse (P.T.T.). Power lengths, so that Interference should 
Radiola ") .... 1725 i kw ......... 255 not be increased by lack of co- 

Radio Toulouse .... 385 See also under Rado Toulouse. operation.) 
Radio Vitus(Parls). Test- . . Under the Praitue Plan France 

ing ........... 4f Of all the countries of Europe, is entitled to thirteen " medIum 
Rannes. Power i-a kw. 272 France secured the largest alloca- wave-lengths," as against the twelve 

allosved to Germany and 
nine to Great Britain. This 
is in additIon to "long" 
waves. France also has a 
share in one of Europe's 

- 
a "common" wave-lengths. 

LILLE (On these low power may be 
- used, the same wave-length 

being employed by everal 
. , . different stations in different 

¿I - FECAI'IP .$TQIJEN TI W 
Shition i' 

Conf usion often arises in 
the minds of listeners when 

- 

STRASAOURO 
receiving a long-wave French 

because * 

PARlS , - 

ßRUt5At# 
station of the slight 
wave-lengtb separation be: 

wavers. There is often 
doubt as to whether the 

Paris s exceptionally welt programme in question is 

served with programmes. lt 
coming (rom Radio-Paris or 
from the Eiffel Tower station. 

bas two posrerlul long-svave One ssay of clearly dis- 
stations, three on the medium tinguishing between these 

'broadcasting band, and also 
tsvo is to remember that 
Radio-Paris (i,725 metres) is 

three short-wave transmitters. above the setting for Daven- 
liy X X, Eiffel N . 

LS 
ISeo list on this page.f 

- 

sshile 
Tower s readine is io he 

. 
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nasal resonance.! 

More Than 3,000 Miles Away! 
Many times since then I received one or other American 

station, but not until November 13th did I beat it. On 
this occasion I received W T I C, W P G (World's Play.. 
ground New-Jersey), W G Y (Schenectady, N.Y.), X D A 

(Mexico City), W G B B (New York), and many others 
128 

established fact that when conditions happen to be 
suitable the American stations can be heard on ordinary 
wave-lengths. 

But it generally means sitting up till i, or 2 a.m. to 
try for them, and several complete failures at this hour 
are apt to damp even the most ardent long-distance 
enthusiast. 

All the more honour to Mr. Orton I 

in the States can sometimes be heard herd on ordinary 
wave-lengths. But one Uxbridge reader of "MW." 
could tell them something startling about that. 

In a letter to the Editor, recounting his experiences 
during 1930, he says: 

"I had very little hope of anything exciting when I 

turned on at 2.5 a.m., January 26th. Yet I was not merely 
surprised, but astounded at what I received. 

"W M C (Memphis, Tennessee), W B B C (Brooklyn, 
N.Y.), a station at Havana, W T I C, W P G, W G P, 
W I O D (Florida) and many others! W M C and W B BC 
made the loud speaker fill the room well with music and 

I made a gramophone record of selections from W T I C 

-a record made over 3,200 miles 
For this remarkable reception the set used was an 

SG., detector, 1 R.C.C. stage, and i push-pull L.F. And 
the reader in question-Mr. L. W. Orton-.-has sent for 
verification from some of the stations heard. It is 
probable that he will have received confirmation by the 
time these words are in print 

The Best Time to Try 
Although not many people in this country could claim 

such a startling series of successes as this, it is a well- 

read out three timos in suc' A studio in the famous American station W P G-the World's Play- probably use two wave- 
cession, ground, near New York This station was recently heard on lengths, one about 19 and 

TOKIO listeners heard the Hon. 272.6 metres in this country. (See below.) the other about 50 metres. 

ALTIIOUOB ................................................................................................................... of which calls 
the short- w e r e n o t 
wave re- : heard. 

ception of:. -. . Again, on 
American sta-. - 

Elliedium 2VaveiCeng Ills 
November 

:n: 
many people : A reader's remarkable results t e V ideo), 
do not believe 
that stations 

.................................................................................... 

. 

J WPG, WTIC, 
WGY, etc. 

plied to be altowed to use 
increased power. 

'LEOBEN (Austria) is to have a 
relay. station. 

THE' ICOTTISH REGIONAL 
STATION is to be erected 
at Westergien, three miles 
south of Falkjrk. It will be 
similar to Brookmans Park 
and Moorside Edge. 

THE NORTH REGIONAL STA- J 
TION will take over the Mid. 
land Regional (5GB) wave- 
length of 4792 metres, so 

THE MIDLAND REGIONAL 
STATION will use Glasgow's 
wave-length (3980 metres) 
and Glasgow will take 3764 
metres. 

RADIO PARIS is contemplating 
the use of a power of 60 kw. 

PRAGUE is to have a new high. 
power station, to give an 
alternative service. 

MADRID broadcasts a "spoken 
newspaper" every morning 
at 8 am., the news beinc - 

STRASBOURG-BRUMATH an- 
IN THE WORLD'S PLAYGROUND nounces in German as well 

j - 

- as in French, because it 
serves a large part of tbe 
Rhineland area. 

t SAIGON (French . Indo-China) 
now broadcasts news buI- 
let)ns in English, on short 
waves. 

OSLO has, been getting over 
L . rather better since its wave- 

length was altered fron 
1,060 to 1,071 metres. 

ST. QUENTIN is the European 
station with the lowest 

Ø "ordinary" wave-length P 
- works on 175 metres. 

ANKARA (Turkey), which works 
on 1,961 metres, has the 
longest broadcasting wave- 
length in Europe. 

STUTTGART is now used only as 
' an emergency stand-by - 

station, all the programmes 
being' handled by Müh- 
lacker. 

THE VATICAN STATION will 

RADIO BELGIQUE is artanging for 
- both French and Flemish pro- P?eu.,S fr0771 

her solo flight from England to 
Japan. 

- erammes from the Veithem sta- 
: 

EAST PITTSBURG (K D K A) is to have 
tions. Starting early in February. 1 1 anew transmitter erected at Saxon- 
they will begin about ¿ p.m. I burg. Penn. 

SOTENS AND BEROMUNSTER, the tile ta lions : WINNIPEG (CJR X) recently changed 
new Swiss stations, are due on the : 

its wave.length from 256 to 495 
airwith tests this month : metres. Call-sign, V E 9CL. 

ATHLONEhas now been definitely de- ................................................................. BODEN (Sweden) and ISTANBUL 
cided upon as the site for Ireland's - (Turkey) have both been working off 
new high-power station- - 

their allotted wave-length (1,200 metres) owing to heterodyne 
RADIO -VITUS (Paris) recently debarred from transmitting from interference. 

its new premises at Romainville, has resumed its activities at . KONIGSBERG is now working ón 2163 metres, its okl wave.length 
the old address in Parie. . of 276-5 has been confiscated for HEILSBERG, Germany's 

BORDEAUX SUD-OUEST and RADIO BEZIERS have both ap. newest Regional station. 

MODERN WIRELESS 

REYKJAVIK (Iceland) now has a 
new broa1casting station. 
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24 in. diameter X i in. long The practical form of Circuit No. 12. As you will see, it contains an " M.W."" Star-Turn 
Pirtoid or Paxolin tube.) Selector coil and a special form of "Star-Turn" coupling. It is ideal for the man who wants 

not only local, but distant radio reception. 
129 

step in the construction of these theoretical form a form such as you captions underneath sufficient data 
receivers, hut the circuits have all see in this hookfet, and the values of about the components to enable the 
been constructed (sometimes in more 
than one forni) and the sets have A SELECTIVE ALL-ROUND TWO-VALVER 
been thoroughly tested under very . 

stringent conditions. 
Whether or not you want to build 

a receiver now you will ftnd this book . r extremely interesting, for to the home - - 

constructor it offers a wealth of 
i 

i CIRCUIT No. 12 _1 
THEPARTSYOUNEED i j L 'j I Pane!, 12 in. X 7 in. : I 

1 Baseboard, 12 ¡n. X 10 in. - : - - 

i " Star-Turn " Selector Coil. -' 

i H.F. choke. - : i j 

_s; . 

i 0003-mfd. max. compression type 
- 

i condenser. : J I 
i 0005-mid, variable, with slow- s - 

E motion dial. 
i i 0001-00015-mid, differential re- - 

s 

action condenser. 
i , Mfl '- ' 

2 Sprung valve holders. 
, . 

'Cj' : i On-off switch. 
. 

- - 
i 2-meg. grid leak and holder. - : 

' 
- .1 

E 
i 0003-mid. Oxed condenser. i / . - 

A : I L.F. transformer. 
i ( 

- 2 Baseboard-mounting coil holders. : 

i Terminal strip, 12 in. X 2 in., with 
-- ______________ - 

- 

9 terminaIs. Wire, screws, G.B. : 
I 

1 plugs, etc. i 

(The coupling coil consists of 5 turns - 

of 24 D.C.C. tapped at 3 and 4 on a : 

71m every copy of this issue of 

V V MODERN WiRELESS we are 
giving away a book contain- 

ing fifty more guaranteed circuiti, 
providing sufficient data for the 
construction of another fifty sets of 
first-class quality. 

A Wealth of Designs 
Naturally, in a book of this 

description it is impossible to give 
dimensional drawings showing every 

possible designs for his next set, while 
to the ordinary reader it provides an 
invaluable insight into the way 
wireless receivers are designed, for 
the theoretical circuit is the first step 
in the design of a modern radio set. 

Gone are the days when one used to 
take some components and sling them 
together and try all sorts of methods 
in order to get the best results out of 
even the simplest type of set. Nowa- 
days the receiver is planned in 

the components are worked out and 
are marked on the theoretical diagram 
and then the layout is designed in 
accordance with the data which the 
theoretical circuit provides. 

100 Tip-Toppers 
So that you have in this book the 

essential data for the building ol 
fifty sets, all of which are up-to-dat 
designs, and we have tried to give in 
the circuits themselves and in the 

B1d from 

So in e practical 
-' 

- ) hints on how io 
use the Ci: cuit Gift 
Rook presented 

J with ths coiici of 
'Modern Wireless" ç. 

:rJ -- 

J 

e13o 
V 

u 

h 

Ii. 
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10 Terminals. 
A simple but amazingly effective all-wave receiver is that shown above and described : Wire, screws, G.B. plugs, etc. 
in the book as Circuit No. 27. - By means of plug-in coils all wave-lengths-between 20 

- : 

and 2,000 metres can be covered. 
130 

ALL WAVE-LENGTHS FROM 20 TO 2,000 METRES capachy, mnd the detector goes to ari 
L.F. transformer in the usual way. 

This circuit, while very good for 

p - 

- CIRCUIT No. 27 

k 
. 

'i --- I - 

,.WI!ATYOUWILL-REQUIRE4 
i Panel, 18 in. X 7in. 
i Baseboard, iOin. X 18 in. 

- 
: i 0005-mid, variable condenser. 
: 1 Vernier dial. I 

. 

j - 
.. i -0001--00015-mfd. differential re- E 

- ;-: -actioncondenser. 
J 

I 
a i 

t 

:- i LT. on-off switch. .- 

-: 3.Sprwig valv&. holders. 
- 

- J '' : 2 Single-coil sockets. - 

¡ 
. 

: 1 200- or 400-ohm baseboard-mounting 
- i -. . - potentiometer. - - 

I 
. 

L' D E 
i Baseboard-mounting neutrodyne type : 

L 
it 

,X - 

- 
- 

- 

- 't-' 

- .------ 

- 

--. 
- condenser. -- . - 1 

' 
1H.F. choke (all-wave type). - 

- - 

- - - 

/ ,..- 

- j 2 L.F. traniormers. 
- 

- 1 OOQB-mfd:flxed condenser. . -I : 

f - -;i..2-mfl. Mansbrid& condenser. 
- E 

-- - !:12-meg.gridleakandholder. - 

- t - 'F 
j - j- 1 25000 ohm resistance and holder 

' U - - 11» 1 Terminal strip, 16m. X 2m. X&in. 

reception you ill not choos a set 
using more than one high-frequency 
stage, and probably if living quite 
close to the local station you will not 
choose a set using HF. at all. On 
tite other hand, if you want long- 
distance reception as well as the local 

n the same set you will probably 
choose a receiver having two .H.F: 
st.sges, so as to get .plenty. of 
selectivity. - - 

ftiffident details are given vitli th 
circuits ,in the book to. enable you to 

transfornier - coupled low- - frequency 
stage if he is fairly near the local 
station, but, of course, he will be in 
danger of being swamped out by that 
station. 

Selecting a "Two 
Having decided tht a.detector and 

L.F. willdo him as well as anything, 
whet is the .next step . Naturally, it 
is to decide whether the aerial circuit 
ahd the tuned grid circuit of the 
detector valve are sharply enough 

Circuit No. 48 is a simple D.C. mainsunit 
which is very simple to build and will 
provide perfect H.T. supply for small sets. 

to pick out a receiver for the particulai 
purposes we have in mind. - 

Let us consider four of them: 
No. 10 circuit is an ordinary plain 

reactiQn circuit with the aerial tapped 
straight on to the end of the grid coil 
and/the earth to the other end of it. 
Reaction is coupled and, controlled 
through a variable condenser of 0001 

ahead on construction. 
But if you do not want to build a 

set just now, these circuits will 
provide excellent reference for the 
future, and if you have also got the 
book which we gave away last month 
you will be in possession of a hundred 
tip-top circuits in embryo form. 

CIRCUIT No. 48 

COMPONENTS REQUIRED E 

E i Panel, about 7 in. X 7 in. E 

i Baseboard, 7 in. x 9 in. (should be E 

of metal to lit in metal covering 
box). 

E 
1 25,000-ohm power resistance, poten- 

tiometer type. 
1 0-250 or 0-300 voltmeter. 

E 

4 Engraved insulated terminals. 
E i Heavy-duty smoothing choke. 
E 

i 4-mfd. high-voltage type condenser. 
- E 

: i 2-mId, dittO. 
E 

i 2-mId, ordinary condenser. 
i 20,000-ohm- potential divider. - - 

¡ Wires, screws, etc. E 

The first thing to do when choosing 
a circuit from which to build a set is 
to decide exactly what you want the 
set to do. If von want only local 

and whether or not they will suit 
certain cases, or meet your individual 
requirements. But let us take one 
or two of the circuits as examples to 
show exactly what we mean. 

A Typical Case 
Let. us consider the case of the man 

who livès fairly close to the local 
station and who likes a receiver 
specially for local station listening on 
an average type of loud speaker, but 
who also likes to use the set for 
occasional listening to other stations 
on 'phones. 

Now obviously this man (who for 
the sake of argument we will say does 
not want to run his set from the 
mains) wants a receiver which is fairly 
economical to run. At the same time 
he wants if to be sufficiently selective, 
to enable him' to get rid of his local 
station and to pick up other transmis- 
sions on neighbouring wave-lengths. 

Probably the detector and one 
L,F, set will do for him very well' in 
the circumstances. He will get very 
good volume on a detector and 

local transmissions when he wanta to 
hear distant stations. 

We have several detector. and 
transformer-coupled L.F. circuits in 
the book, all of which will probably 
come under consideration when trying 

ECONOMICAL H.T. 
SUPPLY 

0 

r 
'- : 

TLjTT 

L ,. 
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: switches for panel.control 2 1-mfd. ditto Wne, screws, plugs, etc. 
fi ..................................................................................................... . 

131 

14 is roughly the carried out. Hence the narrow terminal strip is used to raise the back of the baseboárd. another. Now let 

9 

. 

C I R 
C 
U I T 

No. 36 

COMPONENTS NEEDED FOR BUILDING THIS SET .. . 

E. i Panel, 21 in. x 7 ih., ahd base- I Standárd 10 in. X 6 in. metal screen. t 002-mfd. ditto. . . E 

E board 10 in. deep. 4 Sprung valve holders. I 2-meg. grid leak and holder. 
. E 

:. 2 0005-mfd. variable eondensers,.wlth 4 Single-coil mounts. .. 1 Three-terminal 0003 fixed condenser 
E slow-motion dials. 2 600-ohm fixed resistances and holders. with grid-leak clip. i, E 

E i 0002-mfd. reaction condenser. I 25,000-ohm fixed resistance and i HF. choke. . 
.. E 

1 P5-meg. pot. type volume control. holder. 
i 0001-mfd. fixed ondenser. 

2 L.F. transformers. . 

1 Output choke. 
E i L.T. switch. 1 o1 ditto. i Terminal strip, 19 in. X i in. E 

2 Baseboard - mounting D. P. D. T. 2 2-mfd. ditto. . . . . 11 Terminals. . 

is to alter the circuit. So we will 
transfer our attentions to Circuit No. 
11. Here we see that the aerial, if 
desired, can be tapped through a 
neutralising type öf condenser to an 

X" coil, and differential réactiòn 
can be applied. 

This is a distinct gain in selectivity 
and would prob- 
ahly enable quite a FOR LONE 
number of distant 
stations to be 
picked up clear of 
the local, but the 
neutralising type 
condenser, though 
giving selectivity 
and enabling one 
to decide between - 

two local stations, - 
will cut down the 
sensitivity of the 
set very badly, and 
when distanttrans- 
alissions are re- 
quired the volume 
would be too small. 
So this is not what 
've require. 

Now, Circuit No. Circuit No. 36. 

another circuit. 
No. 12 seems more hopeful, for here 

we find the "Star-Turn" Selector coil 
employed in the aerial circuit, and 
this is coupled via a variable conden- 
ser and an " X " coil for long waves, 
and through a hank coil tied to the 

X " coil for short. waves. Now 

3-RANGE LOUD-SPEAKER RI 

r 
'1 '/ il 

L. 

distant stations, but only wants to 
listen to his local, there would be no 
sense in building this circuit, for he 
could get his requirements from the 
previous circuit just as well; but we 
have chosen a difficult problem to 
solve, because if we can solve the diffi- 
cult problems. it is obvious we can 

solvethe little ones. 
CEPTION We have not 

- -. considered Circuit - 
No. 13, however, 
which is a wave- 
change set having 
equal selectivity to 
Circuit No. 12, and 

- generally even / . greater sensitivity. 
- It is, in fact, a sort 

of "de luxe" model 
- to Circuit No. 12, 

and could be sub- 
stitutM for that 
circuit if desired. 

2 . z - 

.. - - 

In this set under-baseboard wiring of filament and HT. leads has been 

We have seen 
how to go about 
the choice of a cir- 

cuit, balancing the 
- capabilities of One 
against those of 

sions, let alone getting any distant 
stations when the local was on. We 
are assumiii, of course, that the 
situation of the listener is within about 
twelve or fifteen miles of the local 
statioÌì. 

"WhatAbout Wave Traps?" 
He might add a wave-trap for 

cutting out one or other, or both, of 
the locals, or he might alter the cir- 
cuit. The best thing to do as we are 
considering the building of. a new set 

-the circuit still farther. 1- 

Still Greater Selectivity 
Alter alt, we are asking rather a lot 

of a two-valve set when we demand 
that it shall enable us to separate 
completely the two local stations (as 
this Circuit No. 14 would do quite 
easily) aHd to get distant stations as 
well. We must remember that we 
have only one tuned circuit to dei.l 
with if we do not count the rejector 
circuit. So that we must pass on to 

coil, and yet the very fact that we 
tune the aerial enables us to increase 
sensitivity at the same time. 

So, then, in this particular câse, we 
decide on circuit No. 12 and get 
not only the most selective two for 
general purposes, but also one of the 
most sensitive of the circuits w have 
under consideration. 

Circuit Çomparisons . 

For the mau who does not waiit 

::'.''Plentyf F 

long-distance work, would be abso- 
lutely hopeless for the man who wants 
to listen close to a powerful station: 
especially if that station were of th 
Brookmans Park or Moorside Edge 
type having two transmitters. It 
would be incapable by itself of picking 
out one or other of the two tÑnsmis- 

rogrammes and Plè 

sante circuit, witih a wave-trap enabling 
one or other of the locals to be cut 
out and enabling distant stations round 
about the wave-length of the local to 
he brought in at better strength. But 
the other local may still trouble a 
hit unless we us a second rejecto, 
or unless we sharpen up the tuning of 

rityöfunch ::i 

this definitely' would do .thej ob that 
We Want. 

It cuts out th loc'aí tatiOii by 
virtue of the ve'ry great selectivity 
provided, by tuning the aerial by 
means of the "Star-Turn" Selector, 
and by the snuill coupling .betweeì 
the hank coil and the ordinary "X" 
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be on the lavish - - - 

side than to make 
it too cramped; 
especially is this true at the H.F. 
end, particularly if wave-change 
switching is incorporated, which usu- 
ally taLes up a fair athount of room. 
A mains set also has to be very care- 
fully thought out, and very pains- 
takingly spaced, if satisfactory opera- 
ion is to be obtained. 

Starting at the HF. end, the first 

\An A.C. H.T. unit (Circuit - 

- 
. 45) which will supply plenty of 
power for quite large receivers. 

On the L.F. end the same pre- 
cautions as regards grid and plate 
wiring must be carried out; and where 
by-passing or de-coupling components 
are used, these should be placed close 
up against the components to be 
de-coupled, and not at .the HT. end 
of the lead. Also in the case of an 
SG. valve the de-coupling resistance 

always to consider that a differential 
reaction condenser provides reaction 
by means of coupling the moving 
vanes to the F1.yanes, while F2 is the 
by-pass side to earth. 

And talking about wiring diagrams, 
it is not a bad plan when you have got 
your set laid out to take a copy of 
your baseboard and - panel layout 
and mark in the terminals and the 
various components, joining them up 
in accordance with the connections 

itself in a line with. the screening 
grid. This latter -nietol 'en9tes 
that the valve shou[d'.be placee pro- 
jecting through the screen, shul the 
former shows that the talve need not 
go through the screen, but that it 
can be placed ver- . - -. 
tically alongside.it. AMPLE PO ati PROVIDEL 
components, etc., - 

it is impossible to 
give any sort of in- 
structions. lt must 
be left to the rea- . - 
der's previous cx- 
perience .to decide 
exactly how - he 
should place his , i 

pa,rts. 
r . 

We will assume - ' 

he has chosen his - 

circuit and is now 
deciding how to lay \ t 
it out. Whileaset 
does not want tobe- 
spread out too - 

much, it. is better to 

gó .toearth. wherever, possible, the 
fixM vanes goig tp' grid and high 
potential end.' 1p the case of . an 
¡ieria'1 series condenser it does not 
much matter which way round -the 

--condenser is wired-up-- -- ' -. 

- L 

VER 
) 

niÇ i'- 

Th 

u - 

taulty or not. . - 

If -n'o spark is: obtained, then one 
can féel sure that the condenser is 
faulty. In the case of a small one, 
'such as '0001 to 002, etc., a pair -of 
'phones. should be placed across it 
and a definite click should be heard. 
If this is not heard then the con- 
denser can be reckoned to be faulty. 

Very often a great deal of trouble 
can be saved by testing put such 
things as cöndensers before placing 
them in the set: There are not many 

duds " on the market, hut even the 
most rigorously organised factory 
can turn out a faulty condenser 
'òccasionally. 

DiFerential Reaction 
In ali tite diagrams in this bok 

the, differential reaction condensers 
are labelled F1, F21 andM.'. You will. . 

not find this labelling onthis type of 
condenser itself, but it has been done 
on the diagrams for the purposes of 
corrlating the theoretical with any 
wiring diagrams which you may care 
to draw out, and it is our practice 

construction is commenced. It is 
impossible in theoretical circuits to 
give añy more than a rough idea of 
the set; layouts cìinot be described, 
though we do endeavour to give a 
clear impression of the screenrng when 
it comes to HR amplification. 

-. Arranging the Screen 
For instance, you will see in some 

of the circuits that the screening goes 
straight u past the screened-grid 
valve, the connection from the anode 
going through a hole in the screen to 
the anode coil or detector grid circuit, 
and in others that the screen bends 
so that it cuts thrthigh the valve 

THE PARTS THAT GO TO MAKE IT . 

- 1 Panel, 10 ¡n. X 8 in. i Sprung.yalve holder. 
i Metal baseboard and metal cover, 3 2-mid, fixed condeiiser. -- -. 

the former about 12 in. deep, .'-- 

5 Terminals. i 4flÍd. ditto. 

1 10,000-ohm variable resistance. i 1-mid, ditto. r 

1 Voltmeter, 0-250 or 0-300 volts 1 20,000 or 15,000 potential dividei. 
2 Smoothing chokes (about 20 henries). 
1 Mains transformer to suit rectifier 1.25,000-ohm resistance. 

valve. S Wire, screws, etc. 

the screen so thai losses due to mean of a H.T. battry and leave 
the proximity of large earthed nital them for several minutes. Th try 
masses area met with. a piece of wire or a screwdriver across 

- . ... each of the large ones to see if they 
Condenser Connections still have their power. This will 

IIoving vanes of condensers should . prove if the condenser is likely to be 

theoretical into its practical form.. - 

To aid readers in this we have 
photographed in set form several of 
the circuits that arc likely to prove 
most popular, and with the photos 
have provided the lists of coiponents 
as guides to 'the prospective con- 
'structor. 

In the building of receivers froni 
theoretical circuits the layout should 
be very carefully considered before 

of thé set is that all grid and plate 
leads should be as short as possible, 
and should not run close to each 
other. The next thing to remember 
is that the tuning coils should not be 
placed too near the panel or hand- 
capacity effects may occur, and they 
should not be run right up against 

whiÔh are often used to de-couple the 
grid circuit, should be placed close 
up to the valve holder and not at the 
H.T.+1 terminal on the receiver. 

When building a large set, especially 
a mains set, it is not a bad idea to 
test all the condensers before placing 
them in circuit. . Charge them up by 

CIRCUIT No. 45 - : .. 

- I 
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2 GOOde-coupling type resistances. i 001-mld. ditto. . at L.F. end of set.) 
- 

133 E 

- ' CIRCUIT No. 31 0 - 

WHAT YQU WILL REQJIRE TO BUILD IT 

1 Panel, 21 in. x 7 'in., baseboard 1 Panel-mounting variable resislancé, 2 '002-mId; ditto: 
: 10 in. deep. C-2 megohms. - i 0003-mid, ditto. ' 

- 

2 -0005-mfd. variable condensers with 1 1,000-ohm potentiometer. , 2 H.F. chokes. - 

- slow-motion dials. - 1 2-meg. grid leak and holder. - 2 Smoothing L.F. chokes. - 

i 0001 differéntial réaction condenser: 2 5-pin valve holders; 1 output filter choke. 
i Compression type condenser, '001 

max. 0 

1 Horizontal 5-pin valve holder. er 
1 Power transformer for hlfwhv .1 4-pin valve holder. rectifier 2 3-pont oñ-off wave-change switches. 5 2-mid. 20C-volt " working " con- 2 "M.W." duaI-rane coil utiits. 

1 Mains on-off switch. .. densers. 0 

1 "M.W."stndard screen, 10x6 0 

2 25,000-ohm "Spaghetti " resist- 1 4-mfth ditto. Panel brackets, terminals, etc. 
ances. 2 1-mId, ordinary condensers. 

- (Mains section can be mounted edge- . 11,000-ohm ditto. . i -01-mid, ditto. - -- wise on a 6m. X 10 in. baseboard 

screening can be carried out in the circuits condensers right across the layouts are carried out and what the. 
usual way between the screened-grid maximum voltage-som.etimes of the . original sets looked like when the 
valve and the rest . circuits were built 
of the circuit. .. ALL-FROM-THE-MAINS THREE up for test. 
though it has been 
found that such 
screening in this 
set is not abso- 
lutely necessary. 
But what is essen- 
tial is that the 
frame aerial, which 
is wound round the 
ease, should not be 
allowed to couple 
with the loud- 
speaker ires. Con- 
sequently, on no 
¿ccouht should the 

.oiitput leads be 
allowed to trail 
round inside the 
ease; They must 
he taken as direct- 
ly as possible to 

They will act as 
models not only for 
themselves, b u t 
also for other cir- 
cuits of a simi ar 
character w h i e h 

you may choose to 
build. 

Of course, in this 
issue of MODERN 
WIRELESS there are 
also a number of 
other complete sets 
fully described, and 
these, too, will 
help you when you 
are deciding on a 
layout for one or 
other of the c'r- 
cuits given iii 
"Fifty Mr 

tite loua speaRer. The " radio " Sections of Circuit No. 31. The mains rectifier and smoothing sytem i 
Uuaranted U r- 

In the instande . -situated off the picÑreto tf left.of:th&photo. cuts." . 

check up when the wiring is corn- 
pletd, thus greatly minimising any 
ohañces -of errn..construction. 

Portable Sets. - 

You will find in this booklet.one or 
two circuits for portable sets, and there 
are one or two little points in the 
constructipn of these receivers which 
it might be useful to bring forward. 

In the two-valve portable circuit 
in which a Loewe valve type 
R.N.F.7 is employed (Circuit No. 18), 

The Mains Units 
Finally, we come to thé, mains 

units. Several of these, both D.C. 
and A.C., are prvided in this book, 
but we should like to impress upon 
constructors that one of the greatest 
errors which he can make is to use 
second-rate condensers. Condensers 
in mains circuits must be of good make 
and capable of withstanding the vol- 
tages to which they will be subjected. 

You will find, in most of the mains 

Remember to test your components, 
fo it' is very miicl,ì moÑ difficult to 
trace a fault after you have built a set 
thin. to decide whether a component. 
is faulty before itis incorporated .jn 
the ieceiver. .. - 

For Your Guidance 
The iIl'ustrations of a few of the 

circuits (given in the Fifty More 
Guaranteed Circuits book) which are 
provided in these pages u-ill act as 
guides and give an idea of how the 

Work Your Receiver from the Mains 

ín the theoretical circuit. This will 
give you a very good idea how best 
to place the leads when you come to 
the actual wiring up of the set. 
Incidentally, yóu will be able to check 
up the theoretical and your wiring 
diagram before you start wiring the 
set, and then giye the set another 

of the four-valve portàble set (Circuit 
No. 37), it may be necessary to shield 
the inside of the frame aerial in order 
to prevent coupling due to transfer- 
ence of energy from the loud-speaker 
end to the frame aerial, and thus 
affording back-coupling and causing 
instability. 

mains and sometimes .of the A.C. 
rectifier. It ma be upwards of 
200 or 250 volts. These condensers 
must be able to stand tle full voltage 
of the mains circuit, and thus should 
have a workinj voltage of somewhat 
more than the voltage to which they 
are to be subjected. 
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1 '000'i-in1d. (Lissen). 
: I 0001-mid, or ecel' (up to 0002 mid.) 

differential. 
reaction condenser (Ormoni]). 

I neut "-typa(Inlgin). ' 

SWITCHES - - - S -. 
2 mains-type on-oil (one need for wav 

changing eaU be an ordinaryL.T. type 1f 
desired) (Igranlc). 

: RESISTANCES . , 

! 2 25,000-ohm "Spaghetti" type (Magnum). 
I 50,000-ohm ditto. 

- 2 1,000-ohm ditto. 
: i 1-meg. grid leak and vertical holder 

(Dubilier): ' - 

set). (See text re working voltage rating ôoiLs ' ' ' 

-. 

01 these.) 
. 

2 4-mfd 200 working voltage rating (T.OECJ. 
i dual-range (Parex). . . 

i "Star-Turn" Selector (Beady Radio) 

i -000--mfd. (Liasen). - , MISCELLANEOUS , 

i Oliiifd. (TO.C.). - 
i slow-motion dial (Lotus). ' - 

-' 
- 4 terminals (Belling & Lee). 

, - CHOKES ' - 2 terminal 'blocks -(Belling & Lee) (or 'two - 

I HF. (Ready Radio). - - strips about 3 X 2 iii.). 
2 smoothing-type,. about 20 henrIes, to Glazite; screws, flex, mama, plug or adaptor, 
- carry up to about 20 mnilliamps, resistance etc.). -' . . - 

not to exceed 500 ohms (RI. " Hyper- ' . - S 

core," or other compact type). NOTE-In this list the makes and types of 
I output filter type (Wearlte). the parta In the original set are given. For 

suitable alternatives (where not quoted) refer 
TRANSFORMERS to the list for the DC. model of this receiver . 

i LE. (Ferranti or Varley, Telson, igranic, on a subsequent page. 

.. .................... 

- 134 . ' S 

any journal which aims valve ¿xprimeIIt lng before the current mains niodls, and it is these 
.t making its designs available to " Triple" Two went to press. It has which we are to describe. 

every section of its readers will have been most encouraging, however, to Before we go into details there is 
to give serons consideration to this observe the keen interest aroused by just one point we want to emphasise 
method of presentation. The idea, as the Two," and it lias confirmed us once again. We want to make i 

the reader will probably remember, is in our intention to explore the possi- clear right away that these are "ali- 
to design the receiver in three different bilities of the scheme fully. mains" sets in the fullest sense of the 

WHAT YOU WILL WANT TO MAKE THE A.C. MODEL 
. I 

J PANEL . - - - I 5-meg. grid leak and holde(DubIUer). Liasen, MuHard, Lotus, Lewcoe, etc.). 
i 21 X 7 In. (Goltone). . I power, with primary to suit mains voltage 

VALVE HOLDERS and periodicity, giving the following 
CABINET 

: Fauci space 21 X 7 in., baseboard IO n 
3 i-piii-type (Lotus, or Bulgin, W.B., etc.) 
i oi,iinarv 4-pin type (wE:). 

Ontput 130 volts and up to 30 n liii- -: 
amps. (HT.), 4 volts i amp. (rectifier : 

1 deep (Pickett) . 
filament or heater), 4 volts and up to : 

VARIABLE CONDENSERS L ........... FIXED CONDENSERS . . . 

. 

O 2-rnfd. (Liasen, T.C.C., and Dubilier - 

3 or 4 amps. (heaters of valves) (Atlas, or : 
Wearite, RI., etc.). : - 

UR presntation last month of ) the Triple " Two seenis 
to have aroused an extra- 

ordinary amount of interest, even 
among readers who had no intention of 
building so sñiahl a receiver. Indeed, 
it rather looks as though we have set 
a new fashion in radio journalism, 
and ere long practically all important 
sets will he presented in this "three 
model "form. 

In Th ree Forms 

fornisembodyingthesame basic circuit. 
There is first the fundamental 

battery-operation model, then one for 
D.C. mains in which H.T., L.T. and 
grid bias are all obtainéd from the 
mains - drive circuit, but employing 
battery-type valves. Finally, a third 
model for all-mains operation from an 

.C. supply, using indirectly-heated- 
cathode mains valves. 

We had decided some tiúie ago to 
try out this idea pretty thoroughly, 
and ve urenared Our ulans for a three- 

This month comes the three-valve 
design, and here we have adopted a 
slightly different scheme. We found 
that exactly the battery model we 
wanted had recently been publishej 
(the " MW." Three, December issue), 
and so we felt there was, no point 
in repeating the design. 

completely Mains-Opäratd 
Accordingly, we have prepared just 

the direct current and alternating 

- - - -. - 

- A -. -- - 

I. 

( - - - - - 

j-.'- 

P(; 

s 

s - 

- :-- - -- .-- - - - 
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The set's remarkable selectivity is due to the famous " M.W." Selectorsystem (s), and to the dual-range coil, capacity coupling, 
and Interwave system respectively. denoted.at (2), .(), and 4). The power transformr is..shown .at (5), while (6) indicates 

the rectifier valve, and (7) ,the two smoothing chokes. 
135 

and constancy of results associated version is always perceptibly ahead iii render possible a receiver whose per- 
with true all-mains operation be performance of the other two. formance is strikingly impressive 
achieved. when judged by" battery "standards. 

We begin with what is perhaps the Superior ha ra cteris tics They bring with them problems of 
most interesting of the group. The reason is to be found n the theit own, of course, arising out of 

OUTSTANDING FEATURES OF THE ALL-WAVE "STAR-POWER-" DESIGN 

II 

: 
: 

¶ / . - 

renewals, and, best of. all, 'no accumulator charging. . . 

Just think what that means in constancy and in convenience! And, remember, it is coupled 
with first-quality reproduction and a .wonderful range of loud-speaker reception.' 

By 'THE "M.W." RESEARCH & CONSTRUCTION DEPARTMENT. 

word. They use no batteries what- 
ever, no even the humble G.B. unit, 
for every volt and every milliamp is 
derved from the n'iains-drive circuits. 
Only in this way 'can the delightful 
freedom from maintenance troubles 

Readers who have an alternating - 

current supply will probably have 
realised by now that they are ex- 
tremely fortunate, for whenever we 
produce' one of these " three model 
designs they will notjce that the AO. 

superior' characteristics of the special 
mains valves which it is possible to 
employ in an AC. receiver. These 
valves (the indirectly-heated type) are 
very definitely better than the cor-s 

responding battery types, and so they 

t 

- s_. - 

- - - - I 

Here is a magnificent set with an overwhelming appeal to the man with mains, whether 
D.C. or A.C. There is not one single battery to bother about-no grid bias, no high-tension 

- February 1931 MÒDERN WIhELkSS 
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Here we see the power supply end of the "Star-Power " Three, with the mains trans: 
ormer in the foreground. Note the adequate smoothing provided by chokes and 
arge condensers, and also the flexible resistances attached to crtain of the condenser 

terminals. 

heir very virtues, and they are most 
decidedly valves with which no 
'iberties may be taken. The amount 
o amplification they give is so great 
that the normal risks of instability 
due to coupling effects in the 1-LT. 
source, etc., are much intensified. 

amplification each valve shall be per: 
nutted to give. 

Hence it is risky for the . con-. 
structor to make any serious modifica- 
tions in such design unless he has had 
a good deal of experience of AC. 
work. 

several acute clitneulnes are at once 
encountered. There is, for example, 
the question of stability, and extra- 
ordinarily elaborate (and expensive) 
de-coupling precautions are needed to 
prevent howling or motor-boating. 

Avoiding Hum 
Again, there is a great risk of an 

annoying amount of hum even when 
stability has been achieved. A very 
minute amount of huni in the detector 

MODERN WIRELESS 
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- 
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After which (we fear) rather long- 
winded preamble we can proceed to 
business and tell you about the de- 
sign, construction and use of this' 

AC. mains instrument. 
The basic receiving circuit is exactly 

tIie same as that of the battery and 
D.C. models. There is a detector 

I 
valve with the ltest form of the 

Star-Turn " and " Interwave 
systems, wave-change switching, jand, of course, differential reaction. 

I The Mag. Question 
Following the detector there come 

- -_-1 two low-frequency amplifying stages, 
carefully arranged to give a suitable 

- - . amount of magnification for the best 
results. That probably looks a 

- curiously vague statement, so let us 
- explain. You see, with two L.F. 

stages using AC. valves it is quite 
- 

easy to get TOO uucu amplification 

- \. for practical purposes. 
I 

- t 1f an attempt is made to extract 
- the full possible " mag." from two 

- --------- -- 
"indirectly-heated" L.F. stages, 

Many people seem to think that because a set is mains-driven there must be a whole host of controls on the panel. That this is not 
so is shown by this diagram of the panel of the AC. "Star-Power" Three. 

136 

Don 't Alter the Circuit! 
The design of a receiver employing 

tIiiu is therefore a matter of some 
nicety, especially when two low- 
frequency stages are to be used. 
Considerable care is called for in the 
layout of the H.P. de-coupling cir- 
cuits and in deciding the amount of 

We do not want to alarm anyone 
needlessly, but our AC. "Star- 
Power" Three has been worked out 
very carefully in all its details and we 
do most earnestly advise the pro- 
spective constructor to take it as it 
stands or else wait for some future 
set which will suit his needs more 
closely. 

circuit will be brought right up to an 
objectionable level by so tremen 
dously powerful a low-frequency am- 
plifier, whereas under more normal 
conditions it would be inaudible. 

These difficulties might be regarded 
merely as a spur to urge the designer 
on to overcome them, but that is not 
the end of the story. Supptsewe got 

AS EASY TO CONTROL AS THE BATTERY MODEL 

STAR TIAQN 
SELECTOR 

I CQíj_ 
7/i -- 

--2 e 
- 

I .V,7tW. 

Wt CONO5'R. 

. ! 

, 

i 
k_ 
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diagram and see how the various hiiose_up of the detector stage shows in detail some of the de-coupling arrangements power supply circuits are arranged. and voltage-adjusting resistances. Note the two loud-speaker terminals on the left, 
First note the po ér transforiiier ready mounted on a little base of their own. 

137 

- 
j - .,-- - - - 

current and require a high anode 
voltage), and that on the stronger 
stations it would deliver volume far !2_________________________________________________________________________________ 
in ecess of the level desirable for 

AMPLE VOLTAGE VARIATION AND DE-COUPLING 
-. 

domestic conditions. 
Experience with AC. sets with two 

L.F. stages has brought us to the 
j 

.. - 

conclusion that the best expedient is 

- 
to adjust the L.F. mag. to a more 
suitable amount. This, we have I i 
found, can be set with advantage to - 

something well above that obtained 
from the normal battery receiver, and / d 
so a very fine performance can be ob- ,j\ tamed without encountering the diffi- 

culties we have mentioned to any 
serious degree. , - 

It is just a matter of a little finesse 
in fixing 

. 

the amount of magnification 
to be given by each L.F. stage, and to rl 

r / this part of the design we have - 

lI 
r' devoted a good deal of time. We are 

explaining this point in some little 
detail because w e think it will increase 
the prospective constructor's interest . . - J 

. 

in the receiver to understand some of 
Ii 

the main principles of its design. -, f 

Çont rolling Amplification L. 
The actual methods of controlling ( 

the amount of L.F. amplification can 
- 

I N 
be followed in the main from the oir- ri - 
cuit diagram. Note the use of a stage j 

of resistance-capacity coupling in the 
I -. first stage with carefully chosen resist- 

ance values. The final adjustment is - 

made by correct choice of valve types, 
I 

as to which important matter we shall 
naturally have more to say later on. . 

Now let us just run over the circuit - 

of the time. The absurdity of this 
cure is suffiôiently obvious 

The Best Expedient 
A more scientific but still unpracti- 

cal way of meeting the difficulty would 
be to provide a very large output valve 
capable of accepting the very big grid 
swings delivered to -it without over- 
loading. The objections here are that 
the cost of the set would be greatly 
increased (such valves drink a lot of 

but that means 4 volts, of course. 
Then there is another winding which 

also supplies alternating current at 
4 volts for the heater or filament .of 
the power rectifier valve. This is of 
the half-wave type, because such 
valves give a sufficient supply of 
current for a set of this kind and their 
output is more easily smoothed than 
that of the full-wave type, paradoxical 
as that may seem. 

A third and last secondary winding 

cuits are very similar to those of a 
D.C. receiver, as might be expected, 
but there are some significant 
differences in the detector de-coupling 
filter. 

Qbtaining. Grid Bias 
These differences are in the dircc- 

tion of still more drastic de-coupling 
to ensure stability with the much 
more "lively " AC. mains. Note 
that the capacity in the detect#r filter 

this tremendous " mag.". out of the 
L.F. side, would it be a desirable 
achievement 2 For practical purposes 
it would not, because it would merely 
land us in fresh difficulties with con- 
stant overloading of the output valve. 

For this there would he only two 
remedies, the most obvious one being 
to fit a volume control and so keep 
the magnification well cut down most 

(right-hand extremity of th2 dia- 
gram), which supplies the whole of 
the "juice " used by the set. 

Observe that it has a winding which 
provides the necessary supply of 
alternating current at 4 volts for the 
heaters of the valves. This winding is 
actually marked " 2-O--2," because 
it has a centre-tap (which is not nor- 
mally used in the present receiver) 

n. 
provides alternating current at about 
150 volts to the rectifier for conversion 
into the H.T. supply for the receiving 
valves. This supply after smoothing 
not merely provides the anode current 
of these valves, but the automatic 
grid bias as well, so competing our 
supply of all the necessary currer!t 
and voltage. 

The smoothing and de-coupling cii- 
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is 4 microfarads instead of 2, as in 
the D.C. set described later. 

Space is beginning to run short, so 
we think we had better not attempt 
to explain the smoothing and 
de- coupling circuits in detail. Instead, 
we would suggest you read the ex- 
planation of the equivalent portion 
of the D.C. set. 

The grid-bias arrangements are en- 
tirely different. The bias voltages for 
the first L.F. and the power valve are 
obtained from 1,000-ohm resistances 
placed in series in the cathode leads 
of these valves, in the manner now 
almost universally used. 

The anode current of each valve 
flows through its apprppriate cathode 

138 

= 
lead resistor, and so sets tip across the 
latter a voltage drop in the proportioì 
of one volt for every milliampere of 
current. This voltage becomes the 
grid bias for the valve, and undesir- 
able back-coupling effects are pre- 
vented by shunting a 2-mfd. con 
denser across each of tue bias 
résistors. 

1ODERN WIRELESS Febuay, 1931 
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be of the 200 volts ("working") rating. heater circuit. If you examine the type. 
'39 

W3Y2 h 
13 The Seecor connections in front of the dual-range coil ensure strength and selectivity, while Interwave coupling gives volume 

and fredom from interference on long waves. Differential reaction is employed, and the results are exceptionally fine. 

might as well clear up the whole ques- 
tion and explain the working volt- 
ages of the various condensers. In 
addition to the two just mentioned, 
the following 2-mid. condensers are 
of the ordinary " receiving " or low 
voltage type: the middle one in the 
row of five, and the one near the reac- 
tion condenser. The remaining two 
of 2 mfd. and those of 4 mfd. should 

part with ordinary stiff vire (Glazite 
or other covered material here, and 
for all other wiring in the set). It is 
important to see that these leads are 
well spaced out from those to the grids 
of the valves. 
- There is just one possible little 
adjustment to make for the best 
results when the set is first tried, con- 
cerning the method of earthing the 

other indirectlyheated power type. 
In the course of our tests, by the 

way, we obtained particularly good 
results with a Mazda A.C./H.L. as 
detector, Mullard 164v. in the first 
LP. position, and a Marconi M.L.4 as 
the output valve. 

For the rectifier we used a Mazda 
U.30/250, the Mullard D.U.IO being 
another example of the correct 

While we are mentioning the volt- the heater circuits. This is done in part the output valve (Y3), a Mullard 
age ratings of condensers, perhaps we with the usual twisted twin flex and in lOtV., Marconi and Osram M.L.4, or 

A REALLY MODERN WAVE-CHANGE MAINS CIRCUIT 
- 
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actual work quite clear, but there are 
still some practical matters which 
would probably be the clearer for a 
little explanation. Note, for example, 
the two 2-nìfd. condensers nearest to 
the H.F. choke. - 

These, as you will see, are connected 
in parallel to give a capacity of 4 rnfd., 
and they could obviously be replaced 
if desired by a single condenser of 
that capacity. 

"Working" Voltages 

coil, and thérefore we have approved 
this make of unit as complying elec- 
trically with our specification. At 
the same time, we do not advise this 
position for the terminals for honze- 

made versions of the coil. 

The Heater Circuit 
The rest of the practical matters 

we believe you will be able to follow 
ont quite easily upon the wiring dia- 
gram, except that perhaps we should - 

draw your attention to the wiring of 

may be better to earth neither of these 
heater terminals, but instead to earth 
the centre-tap terminal of the heater 
winding on the transformer. 

Now you just want the valve types, 
and we have done. For the first two 
sockets (V1 and V2) you require valves 
(indirectly heated) of the " HL." 
class, and here are a few exathples: 
Osram and Marconi M.H.L.4, Mazda 
A.C./IT.L., Mullard 354v. (164V ome- 
what to be preferred for first L.F. 
stage), Cossor 41M.H.L., etc. For 

The construction of the receiver 
you will find is a very straightforward 
task, although there is quite a lot of 
work involved. After all, you are 
really building the equivalent of a 
three-valve set of an advanced type 
plus an " all-power " mains unit. 

An Interesting Point 
The diagrams and photos make the 

In the illustrations of the tuning cir- 
cuits it is to be noted that the dual- 
range coil differs slightly from our 
usual standard "M.W." type. The 
actual difference is purely mechanical, 
not electrical, and is chiefly a matter 
of placing the terminals at the top of 
the unit instead of at the bottom. 

Thisdeparture we have found makes 
no difference to the functioning of the 

.S 

wiring diagram you will see that onb 
heater terminal on the detector socket 
(V1) is wired to the cathode terminal 
and so to earth. On some mains you 
may get better results by wiring the 
other heater to the cathode instead 
of the one shown. 

Valves to Use 
In very exceptional cases, again, it 

February, 1931 

Those A.C. Valves Do Hand It Out! 
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i 2-meg. gild-leak and holder (Liasen, or 1 heavy-duty smoothing type, about 20 Ready Radio, J.B., Liasen, Lotus, Brownie, 
Rdiawan, Ferranti, Dubilier, Igranic, henries, resistance abolit 200 to 2&O ohms Formo, etc.). 
Muliard, etc.). (\arley, or R.!., etc.). Ginzite, screws, flex, mains plug or adaptor, 

1 1-meg. ditto (Lisaen, or Dubilier, cte.). i smaller smoothing-type about 20 henries, etc. 

141 

CABINET 55 variable resistance) (t, arley). 
'Panel space 21 X 7 In., baseboard 10 Iii. VALVE HOLDERS 

deep (Catìico, or Pickett, Osborn, Kay, 
3 ordinary 4-pin (W.B, or Telsen, Lotus, Lock, etc.). Igranic, Liegen, Clix, Bulgin, Dario, 

VARIABLE CONDENSERS 
1 0005-nafd. (Lotus, or Liegen, IB., Polar, 

Ormond, Igranic, Ready Radio, Dubillér, 
Formo, Burton, etc.). 

1 0001-mM., or over (up to 0002) differentIal 
reaction (Lotus, or Ready Radio, J.B., 
Igranic, Dubilier, Ormond, Formo, Polar, 
Lissen, Magnum, Wearite, Parex, Burton, 
etc.). 

1 "neut."-type (Bulgin, or Magnum, etc.). 

SWITCHES 
2 on-off mains-type (one is used for wave- 

change) (Bulgin, or Igranlc). 

RESISTANCES 
1 25,000-ohm "Spaghetti "-type (Bulgin, or 

- Magnum, Ready Radio, etc.). 
i 50,000-ohm "Spaghetti "-type (Magnum. 

or Ready Radio, Bulgin, etc.). 
I 100,000-ohm, and holder (Varlev, or 

Dubilier, Igranle, Mitliard, Liasen, etc.). 

X UI ttIU ifld5IIUIhI, li CUI tbv, O UhU!, flU.4. 

FIXED CONDENSERS 
1 2-mfd. of ordinary low-voltage' receiving" 

type (placed against panel) (Diibilier, or 
Liseen, Ferranti, Igranic, I.C.C., Mullard, 
Hydra, Filth, etc.). 

1 2-mfd. of 250 volts "working" rating or 
over (placed beside neutralising-type 
condenser (Igranle, etc.). 

3 2-mfd. of 200 volts "working" rating or 
over (Liasen and T.C.C., or other good 
makes as above). 

1 4-mid, of 250 volts "working" rating 
or over (T.C.C., etc.). 

1 'OOl-mfd. (Dubilier, or Telsen I.C.C., 
Igranic, Ediswan, Ferranti, Ready Radio, 
Watmel. etc.). 

I 002-mM. (T.C.C., etc.). 
1 '0003-infd. (Duhilier, etc.). 
1 '01-mM. (Liasen, etc.). 

CHOKES 

Magnum, Bulgin. etc.). 
i 11F. (Lewcos, or leisen, Ready Radio, 

Keystone, Lotus, Duhilier, Varley, Igranic, 
RI., Magnum, Wearite, Watmel, etc.). 

i heavy-duty HF. (Wearite). 

TRANSFORMER 
1 L.F. (Liasen, or Telsen, Ferranti, RL, 

Igranic, Varley, Mullard, Lewcoa, Lotus, 
etc.). 

COILS 
1 "Star Turn" Selector (Ready Radio, or 

Wearite, Magnum, Parex Goltone, etc.). 
1 "MW." dual-range (Ri., or Goltone, 

Ready Radio, Wearite, Magnum, Tune- 
well, Keystone, Parex). 

MISCELLANEOUS 
2 small panel brackets (Magnum, or Cameo, 

Keystone, etc.). 
4 terminals (Belling it Lee, or Igranic, 

Relex, Clix, etc.). 
2 termInal blocks (Belliag it Lee) (or two 

small strips about 3 X 2 In.). 
1 0-150 or 0-200 milliainmcter (Ferranti, or 

Bulgin, Weston, etc.). 
i glow-motion dial (Ormond, or Igranic, 

resistance, checked by means of a 
meter on the panel. 

A limitation as to valve types is 
imposed by this system, but it is more 
apparent than real. In practice it is 
quite simple to comply with, for it 

THE PARTS REQUIRI 
PANEL 

21 X 7 in. (Red Seal, or Goltone, 1.isaen, 
etc.). 

A good deal of experimental work 
lias been done to find the best method 
of conncting the filaments in series, 
but in the end we came back to 
the simple scheme you see in the 
circuit diagram. Here the mains 

matter of hum-prevention. It has 
certain drawbacks, but these we have 
found it possible to overcome by the 
adoption of some simple precautions 
in the design.. 

Let us look at this series filament 

D TO MAKE THIS FINE NO-BATTERY RECEIVER . 

1 400-Ohm baseboard-mounting potentio- resistance immaterial (Igranic, or Rl., 
meter to carry about 100 milliamps W earite, Atlas, Bulgin, etc.). ¡ 
(Igranie). i output filter type (Atlas, or Ferranti, 

I 2.500-ohm "Dower noentiometor" (used Igramc, Liasen, R.!., Wearite, Vartey. 

FOR USE WHERE THE MAINS SUPPLY DIRECT CURRENT 
Now let us make a start on the 

model for direct current 
mains. Just as in the D.C. 

model of the " Friple " Two, this 
set is arranged for " series fiJament 
working, i.e. all the valve filaments 
are connected in series and the mains 
current through them .is adjusted 
to 100 niilliamps. with a variable 

just means that you must use three 
valves of types taking 1 amp. 
filament current. It is comparatively 
easy to find suitable valves of suitable 
types with this characteristic, re- 
membering that they can be of.any 
filament voltage. 

The Best Method 

current from the positive side of the 
circuit passes first through the power 
valve filament, then the first L.F., 
and finally the detector, and so back 
to negative. 

Alternative methods were found 
to possess advantages of their own. 
but the one illustrated was found 
definitely superior in the all-important 

- 

liC. Model 
- 

-. ___ - - 

i 

- 

* 4 
- 
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PANEL LAYOUT. 
All the parts on the panel are accessibly arranged, and the milliammeter enables yu to provide perfect regulation of the filament 

current, and to keep a constant check on this supply. 
142 

 l EVERYTHING IS AT YOUR FINGER TIPS 

_______-________ -- 2/"-t 
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The potentiometer in the left foreground controls the grid bias on the last vaive, and is 
"set" as explained in the article when the receiver is first put into use, after which it 

requires no more attention. 

that current flows from the positive to 
the negative side of the mains circuit. 

Very well, then ; suppose current 
enters the set from the positive mains 
lead. It first passes through a heavy- 
duty L.F. çhoke, which suppresses 
the bulk of, the "ripple " with the 
aid of a 4-microfarad . condenser 

going downwards to the 2,500-ohm 
variable resistance. 

This latter component is the one 
which is adjusted to give the correct 
filament current to the valves, the 
actual operation bemg a very simple 
one to perform with the aid of the 
meter on the panel. . - 

This is often present to some 
extent, and appears to arise froni 
sparking at the commutators of 
machinery in the neighbourhood, 
and possibly in the main generators 
themselves. 

We have just mentioned the 
method of getting grid bias for the 
power valve, so it is perhìaps an 
opportune moment, to mention th 
equivalent provision for the first L.R 

so doing' we shall come across a the circuit. the current goes through the three 
number of the most important On emerging from the choke the valve filaments in succession, then 
features of the set. current divides up. The anode arriving at the " earthed " side of the 

The circuit diagram will be the currents of the three valves pass circuit. From this point it makes its 
easiest in which to follow these along the line, going off to the left, way back to the negative ìnains lead. 
matters, and we will adopt, for while the .100 milliamps. ór so of, passing on its wa through a 400-ohm 
simplicity's sake, the old conventin filament current follow the line potentiomçter, the milhiammeter, a 

heavy-duty HF. choke, and the on-' 
WHERE THE POWER IS DEVELOPED oil switch. - 

A Double Purpose. - - 

The functions of these latter 'parts' 
are rather interesting. The potentio-. 

r 
' meter serves a double purpose. First, 

- it helps to get rid of some of the 
excessive mains voltage and ensures 

- that the valves get only the correct - 

120 to 140 volts HT. Secondly, 
- 

V part of the voltage drop across it 

r.-. ,- -.. - ' 

is picked off by means of the slider 

- L 
and used to provide the grid bias 

- for the power valve. (Note the GB. 
r- 

' terniinal of .the. L.F. transformer is 
,. a 

- 

' 

L 
wired to th slider.) 

- 1, 
The purpose of the milliammeter 

you will already have gathered, and 
- 

that of the on-off switch is obvious. 
L The heavy-duty HF. choke has been 

found very valuable in stopping hum 
- --' and crackle on those mains which 

- - -. - 

carry a considerable semi-HF. corn- 

- 

L ponent.. 

L _ - O - 

:2 Provided by Filament 

--J---=-- 
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circuit a little more closely, for in shunted across to the earth side of Afterpassingtliroughthisresistance 
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up to the loud speaker. consisting of a 50,000-ohm resistance encased in Systoflex sleeving. Always 
Another important point concerns and another 2-mfd. condenser. This remember that a short-circuit in a 

the question of safety. Emphatically, filter also serves to drop the HT. on mains receiver may cause a lot of 
then, it is impossible to get a shock off the detector to a suitable value. damage. 
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on lower voltages. 

Perfectly Safe 
On those mentioned it will give ex- 

cellent results, with very good volume 
and as near complete absence of hum 
as can be obtained without squander- 
ing a lot of money on ultra-elaborate 
smoothing filters. On any ordinary 
mains there should be practically no 
hum at all, and only on the worst 
should it be just faintly audible close 

The feed for the detector and first 
L.F. valve is taken through another 
filter choke (of the light- or medium- 
duty type) with a 2-mid. smoothing 
condenser. In this way these valves 
are de-coupled from the output stage, 
and provided with the desirable little 
bit of extra smoothing. (Any hum 
here would be amplified up and might 
become objectionable.) 

The detector valve is again de- 
coupled from the first L.F. by a filter 

really shows you how to make it, but 
there are just a few other points which 
might be mentioned with advantage. 

Wire the Set Carefully 
First, there is the question of wiring. 

Fiere we would urge you to make a 
really sound job, with carefully made 
joints, for it is of vital importance in 
a mains set. The material should 
certainly be of the insulated type, 
either Glazite or bare tinned wire 

This illustration gives you an excellent idea of layout and spacing, and will prove of value in the mounting on the baseboard and 
wiring-up process if compared with the large diagram on a preceding page. 

with 4 volts bias, and therefore a 
4-volt detector is recommended; but 
more will be said about the choice 
of valve types later on. 

Before we go any farther, let us 
just mention the mains voltages for 
which the receiver is designed, for 
this is important. It is expressly 
intended for mains of voltages from 
200 to 240. It will not work properly 

side, therefore, cover the heads of 
these screws with sealing wax, Chat- 
terton's compound, or a spot of 
enamel, if they project. 

Continuing our survey of the circuit, 
we come next to the H.T. feed ar- 
rangements. The power valve derives 
its anode supply straight from the 
main smoothing circuit, and it has the 
usual type of " safety" output filter. 

forthcoming, with really simple and 
efficient wave-change switching and 
wonderful results on the most distant 
foreign stations. 

Now we have given you a general 
idea of the features of the set let us 
look it over as a constructional job. 
Much of the information you want will 
be found in the list of components, 
and, of course, the wiring diagram 

L.F. valve works best in this circuit selector coil knobs. To be on the safe standard of excellenàe is naturally 

HOW THE SET APPEARS WHEN THE WIRING IS FINISHED 
. -.. 

i F 
'' 

-k i 

-i : 

: 

't- 

-: 

I 

: 

1:111 - 

-: 

stage. The bias for this valve is 
obtained in a very simple fashion 
by utilising the voltage drop across 
the filament of the detector valve. 

Thus if a 2-volt valve is used for 
the detector, there will be 2 volts 
grid bias applied to the first L.F. 
valve, 4 volts from a 4-volt detector, 
and so on. 

It has been found that the average 

any of the external leads of this re- 
ceiver, for proper devices are included 
in the loud speaker, aerial, and earth 
circuits to ensure perfect safety. 

A Final Precaution 
Under some special conditions it is 

possible to get shocks from the fixing 
grub screws of some types of tuning 
condenser, reaction condenser, and 

Turning to the receiving circuiti 
proper, you will see they are on th 
latest " M.W." lines, .with " Stiu 
Turn" aerial tuning and coupling fo! 
high sensitivity and selectivity on the 
medium waves and "Interwave" 
aerial coupling to give a similar fine 
performance on long waves. The 

MW." dual-range coil is used as a 
matter of course, and so a really high 

February, 1931 MODERN. \VIRELES 
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is not used) and the 400-ohm poten- 
tiometer,be careful to do it exaclltfas 
shown upon the wiring diagram. This 
is most important, in order that our 
adjusting instructions may apply 
correctly. 

Be careful, too' to wire up your 
inilliammeter with due regard to its 
Positive and negative markings, so 
that it may read in the right direction. 

A final hint about the wiring : A 
good deal of it is more easily done if 
the Selector coil and tuning condenser 
are not in place. Therefore, leave the 
fitting of these two parts until the 
last and all other wiring has been 
completed. 

Operating Details 
We have just had a final look over 

the diagrams, and it appears that all 
other points are made quite clear 
thereon, so now we have just to give 
von the operating instructions for the 
finished set. 

First you want to know something 
ábout suitable valves, in which con- 

A WARM WELCOME! 

- n -- - 

- .=-I 1 _ J 
r; 

4;. 

I 

i. 

L.2l0 and L.410, Mazda L.210, 
Mullard P.M.1L.F., etc., the general 
type required being that usually 
designated " L." or " L.F." 

For the last socket (V3) a 4- or 
6-volt power valve is recommended, 
and here there is a pretty wide range 
to choose from. Etere are a few 
Mullard P.M.6 and P.M.4, Marconi 
and Osram D.E.P.410 and D.E.P.610, 
etc. 

So much for valves. Now we come 
to the important matter of preliminary 
adjustments. 

Getting the set going is chiefly a 
matter of adjusting it to suit the 
voltage of your mains, and this is 
how you should set about it. Connect 
everything up and insert the valves, 
but do not switch on. 

"Most Important" 
First see that the knob of the 

2,500-ohm resistance is turned as far 
as it will go in a clockwise direction, 
and the slider of the potentiometer 
(400 ohms) in the opposite direction. 

MODERN WIRELESS 

In placing and wiring up the 2,5Ò0- H.L.410, Cossor 410H.F., Six-Sixty 
ohm resistance (of which one terminal SS.410D., etc. 

February, 1931 

filament consumption is 1 amp. 
Examples are the Marconi and Osrani 

 2 - 25000 OHMS 
MFO oo Ois Po i-e- 

Many of the fine features of this rec.iver will be apparent at a glance, but note that special precautions have been taken to ensure no 
shocks from external leads. Earth, aerial, and loud-speaker leads all have fixed condensers in series with them, before they emeige 

from the set, thus giving complete protection. 
144 

nec.tion we must remind you that only Foreigners are assured a warm welcome This is most important, so be careful. 
those types taking 1 amp. for their at this end of the set, where they are Now switch on and see if the mili- 

picked out by the Selector before being 
filaments may he used. For, the passed to the dual-range coil. ammeter gives a reading. If not, 
detector a 4-volt specimen is advised, reverse the plug or adaptor in the 
examples, being ,the Mullard For the first L.F. valve you can use mains point feeding the set. Next 
P.M.4D.X., Marconi and Osram a 2-, 4-, or 6-volt one, so long as its turn the knob of tite 2,500-ohm 

- ... .. 
' THE CIRÇUIT FRQM WHICH THE SET IS BUILT ': ---A 
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are negligible. 
* * * 

If you use directly-heated A.C. 
valves of the 8 type, remember that 
the filament voltage should bc main- 
tained very accurately, as small 

variations even of a fraction of a 
volt mean a very large percentage 
variation in the filament voltage. 

* * 

Owing to the very high magnifica- 
tiox provided by screened-grid valves, 

143 

variations in the voltage output of a 
rectifying valve can be made by dim- 
ming the filament, as often the manu- 
facturers specifically state that this 
should under no circumstances be 
done. 

The Selector and dual-range coils will be recognised at (i) and (2) respectively; (3) being a selectivity condenser that can also be used 
Io control volume. The special earth-lead condenser is shown at (i), and its icoiI.ing voltage should not be less than 250; (5) in 
dicates-theA, E terminals; (6) those for loud speaker, and (7) is the plug that goes into your house-wiring socket; (8) and (91 

respectively denote the Output and heavy-duty H.F. choke. 

Even if insulated wire is used for and especially those of the A.C. tvles, 
the aerial at least one insulator should . it is essential that the circuit should 
be employed at each end of the hori- HINTS FOR provide for adequate screening be- 
zontal portion. THE HANDYMAN j tween the input and output circuits 

* * 3 of this class of valve. 
Tise directional eflects of the 

. 

* 

average broadcast reception aerial . ..... : .... 
. 

It should not be - assumed that 

about 105 milliamps. (The difference tivity by adjusting the Selector coil farther still until the milliaínmeter 
is the anode current of the power switch to the last stud. Searching, reads perhaps 102 or 103. Go as far 
valve.) as you will see, is thus delightfully as you can without spoiling quality, 

Now about the use of the controls. simple, yet the selectivity obtained is and that is the final adjustment. 
We have described the handling of far above that of any ordinary" single Thereafter all you have to do is work 

Star Turn " sets so many times that circuit " receiver, the receiver controls proper and enjoy 
the reader will probably know how it For long waves, put w ave-change the fine results you will get. 

JUST A FEW OF THE POINTS TO PONDER ON . 

,,,,, .. 

I - 

cJ--H. 

ti_ 
l 

________ - 
s 

resistance uiitil the mihiammeter 
reads 95 m.a. Be careful not to touch 
anything except the insulated knob 
while doing this. 

Next take a screwdriver with a 
wooden or otherwise insulated handle 
and gradually turn the 400-ohm 
potentiometer slider (the spindle has 
a slot for the screwdriver) until you 
see the meter reading increase to 

is done, hut some brief notes may be 
helpful. 

For medium waves, then, see that 
the neutralising type condenser on 
the baseboard is set to maximum (re- 
duce it a little later if ultra-selectivity 
is needed), put the wave-change switch 
to "on," tune on the variable con- 
denser, and then, having got your 
station, bring up strength and selec- 

switch to " off," turn Selector knob 
fully round to the right, and tune on 
the variable condenser alone. That's 
all! 

A final hint. Tune in your local 
and adjust volume (by de-timing a 
trifle) until it is just as loud as you 
can get without distortion. 

Then have another shot at the 400- 
ohm potentiometer, turning it back 

February, 1931 MODERN WIRELESS 
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Olympia" Five, which, as you 
know, already possesses two HF. 
stages? Could a separate H.F. unit 
be used?" 

No, we do tiot advise this, since it is 
tilgitly probable that instability would 
occur, the H.F. side becoming uncon- 
trollable. In order to stabilise the set 
you wouJd have to cut down the 

L! 

battry, joining the grid-leak return 
io the moving arm. Vary the 
potentiometer until you get the 
smoothest reaction control. In 
addition, reverse the leads to the 
primary of the ist L.F. transformer. 
If this has no effect, place the second 
transformer in the first position and 
Vice Versa. 

14U 

Then gradually unscrew it until all 
signs of interference disappears. Of 
course, this procedure only holds good 
for those listeners who are situated 
at 20 miles or over from a Regional 
transmitter, and assumes a reason- 
ably selective tuning device. At 
short ranges a rejector may be 
necessary. 

denser is connected to HT.-. 
This scheme can be employed 

externally to the set by those who do 
not wish to interfere with the wiring 
of the receiver. 

In this case the resistance would be 
inserted between the H.T.+ lead 
from the HT. supply and the H.T,+ 
terminal on the baseboard terminal 
strip. The condenser would then be 
connected between the H.T.+ and 
H.T.- terminals on the set. 

Adding a Third Stage 
F. S. (Malvern).-" Will you please 

say whether you think it advisable to 
add a further H.P. stage to the 

S which will enable you to ask your questions 
5 so that we can deal with them expeditiously 
S and with the minimum of delay. Having = 
S this form you will know exactÂy what 
5 information we reruire to have before us n = 
S order to solve your problems. = 
S London readers, please note : Inquiries E 
S should flot be maite in person at Fleetway = 
E House or Talus House. = 

fitlIIIIlIIllIlIIlllIIlIlIlIIlIIlIlIlIIlIllIIlIllIIltluluIIIlrIIlIIlIIjlljj 

Threshold Howling 
W. E. H. (Torquay) is troubled with 

threshold howl on his short-wave 
receiver. The set is of the transformer- 
coupled type and the threshold effect 
niakes it impossible to take full 
advantage of the reaction build-up. 
He asks us if there is any remedy we 
can suggest. 

Try a potentiometer across the L.T. 

0001-njfd. reaction condenser are 
employed. 

Regional taéion Jamming 
M. L. (Richmond).-" I intend to 

make a two-valve set to get the 
National and Regional transmissions 
from Brookmans Park. Do you 
think that I shall have any difficulty 
in separating these two stations with 
such a simple receiver ?" 

None whatever, if you insert a 
condenser of the compression type in. 
series with the aerial lead. The 
capacity required is OOO2-OOl mid. 
Tune in one of the transmissions with 
the adjusting knob screwed down. 

follows 
The lead which goes from the 

detector valve H.T. + terminal on the 
set to the primary of the L.F. trans- 
former should be broken. 

A resistance of 25,000 ohms is now 
inserted between this H.T.+ terminal 
and the L.F. transformer primary 
terminal. 

A lead is taken from that side of the 
resistance which is joined to the 
primary terminal to a 4-mid. con- 
denser. The other side of the con- 

DEPARTMENT 
Are you in trouble with yoni set P 

E The MODERN WIRELESS Technical Queries E 
= Department is now in a position to give E 
= an unrivalled service. The aim of the de- E 
= partment is to furnish really helpful advice E 
= in connection with any radio problem. E 
E theoretical or practical. E 
E FUJI detalle can be obtained direct from the E 
= MODERN WIRELESS Technical Queries E 
E Department Fleetway House, Farringdon E 
E Street London, ld.C.4. E 
E A postcard will do. On receipt of tisis all the E 
E necessary literature will be sent to you, free E 
E and post tree, immediately. This applica- E 
E tion will place you under no obligation E 
E whatever. Every reader of MODERN E 
E WIRELESS shouid have these detaiis by E 
E him. An application form is included E 

The usual sizes are a No. 60X for 
the medium waves and a No. 250X 
for the long waves. A No. 50X will 
give a little more selectivity on the 
medium waves, owing to the fewer 
coupling turns and the greater tuning 
capacity needed for a given wave- 
length. For reaction a No. 5Q or even 
a No. 40 is adequate for the medium 
waves, and a No. 100 or 150 for the 
long waves. These coil sizes are 
based on the assumption that a 
.0005-mfd. tuning condenser and a 

An I.F. Howl 
B. R. C. (Kensington.)-" I have a 

detector and two transformer-coupled 
set which I am trying to work from 
an H.T. eliminator. Unfortunately I 
get a low moan which no adjustment 
of the H.T. will eliminate. Can you 
suggest a remedy 

One of the best schemes i to insert 
a de-coupling device in series with the 
detector valve. The procedure is as 

amplification, and you would then 
be where you were before, except foi' 
the fact that the extra tuned eircuit 
might improve selectivity. But how 
difficult it would be to adjust four 
tuning controls satisfactorily! 

Some form of "ganged" tumng 
would be essential. 

1111111 

TECHNICAL QUERIES 

A different ,alu grid lak' is some- 
times beneficial, ánd we have heard of 
cases in which the use of a 1- or 
2-megohm resistance across the first 
transformer secondary has improved 
matters. 

Plug-In Colis 

L. C. (London) asks us what size 
X" coils are usually employed for 

the medium and long wave-bands. 
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Broadcasting House 
DESPITE official reassurance, it is now fairly obvious 

to all close students of broadcasting that the new 
-"B.B.C. Palace ' in Portland Place will be 

hopelessly inadequate for the purpose for which it was 
intended. 

What a pity the British broadcasting headquarters 
should be behind the corresponding centres in Germany 
and the United States! There is this to- be said in 
mitigation: the studios in tile new building in Portland 

representatives to examine the musical products of 
Bourneniouth, Hastings, Margate, Folkestone, Brighton, 
Eastbourne, and Torquay. 

The visits vill take place during March and April, 
and will not he notified to the places concerned ; hence 
the " resultant "should be accurate. If I were a " betting 
hian" I would place Bournemouth to be a "snip winner," 
because of old-time association. And I think quite 
rightly. But what will happen to the others? That is 
a pretty problem. 

February, 1931 MODERN WIRELESS 

MY ROA: JASTING 
- R' 

t '. - Our òu Broadcdst 
- 

ing Correspondent 
I records the progress 

of the British Broad- 
- ------ casting Corporation; 

- - and franlly comments 
r 

on the policies in 
- .[orceatB.B.C.Jiead-, - 

quarters 

Passengers eagerly patronised the broadcasting service that recently was experimentally It is good news, therefore, that Savoy initiated by the L.N.E.R. on certain of their long-distance trains. Here you see the 
Hill has decided to send qualified attendant handing out telephone receivers on loan at Is. per time. 
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t, Place are definitely better and reveal more vision than is 
the case with the studios in New York and Berlin. The National Orchestra of Wales 

This is all to the good, but it does not clear the B.B.C. lt looks as if the " National Orchestra of Wales," which 
froni blame in respect of lack of courage and foresight the B.B.C. has been running and paying for during the 
in other matters. If the real " long view " had been last two years, is about to sink into oblivion. Somehow 
taken, Broadcasting House would have been twice its B.B.C. affairs in Wales seem to be in a specially difficult 
present size. As things stand, and despite however tangle, 
numerous and, angry official "denials," I say quite . In point of fact, the people who have a real grievance 
advisedly that a considerable proportion of. B.B.C. officials about the B.B.C. are those who live in the far West of 
will have to be lodged outside the new 
building in Portland Place, if the pre- TELEPHONES FOR TRAIN TRAVELLERS 
sentstandardofefficiencyismaintained. 

r 
. ........ 

I still have a misgiving about some 
influence, at Savoy Hill, the influence - 

that rather specialises in ' fäçadès" . . -. . 

But perhaps this is a weakness it is 
I 

better to tolerate. , ' . J 

South Coast on Trial - - ' 

. S 

Thê B.B.C. has not liad an entirely ,. 

. t. 

smooth career of negotiation with the 
various coast resorts who happen to 

osseas bands and orchestras od .. 

enough to' relay: - There ha'e been' I 

ructions " with Brighton, Hastings, 
and- Folkestone. - . ' . '' 
- As a lay histenei myelf, I have never 
been able to understand why t.he 
B.B.C. did not manage somehow to . . 

"ring the changes" so that the inevit- . - - 
D 

able advertisement should be spread 
over . the 'widest possible nierito'riou's 
41,i . -- 
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motor lorry. 

B.B.C. Personalities 

In the rise and fall of personal affairs at the B.B.C. 
there have been some singularly consistent records. For 
instance, Mr. Ralph Judson, the newly appointed 

advertisement executive," has moved forward steadily 
under the sympathetic encouragement of his chief, 
Major Guy V. Rice, the General Manager of Publications. 

I have heard it said that comradeship on service on 
the Murman Coast had sealed the devoted friendship 
of Major Rice and Mr. Judson long before they met in 
the B.B.C. 

saw him about a fortniglìt before his departure, and he 
told me, perhaps inadvertently, that the B.B.C. had 
done rather less than nothing to say "Good-bye " or 
wish him " God-speed " in his new enterprise. 

Lord Olarendon is, of course, much too much of a 
"diplomat" to allow any suggestion of malice or dis- 
comfort to intervene in a conversation of this kind; but 
I thought it a bad break in the customary regilated policy 
of the B.B.C. to allow one such as Lord Clarendon to go 
to a high post abroad without even so much as a " good 
luck" token. The first Chairman of the Corporation 
simply "faded out" of broadcasting. No doubt this 
mystery will be cleared up some day in someone's memoirs. 

line on behalf of British artistes. Thi is involved in a 
new set of rules which lays down inter alia that no foreign 
artistes shall be engaged except for special work with which 
they are identified and which cannot be done equally well 
by British artistes. Furthermore, the B.B.C. will not 
engage foreign artistes unless their work, if unknown 
to the B.B.C., has the strongest recommendation of a 
eIiahle authority abroad. 

THE ARMY OF TO-DAY... 

4 

; 

L 
,. 

d J . I .- . 

.: .. 
i, 

-. 
. ( 

:- 

The latest portable radio outfit used by ths Royal Corps of 
Signallers. It is a 120-watt affair and is installed on a special 

rewards from broadcasting. 
I confess to a feeling of curiosity about what Major 

Murray will do in this connection. The subject was the 
keenest of those engaged, in by three good friends, 
the editors of London's three great "penny" morning 
papers, the other day, but it would not be "playing the 
game " to give even the " consensus." 

The Ysaye Opera 
Radio l3elgique has advised the B.B.C. that the con- 

templated Ysaye Opera on the Continent is unlikely to 
be of any interest to the B.B.C. 

Hugo Johnston 
Hugo Johnston, the "anonymous" preacher and 

conductor of the daily morning service at Savoy Hill, 
has recently come very much to the fore in broadcasting. 
Mr. Johnston certainly brings more cairn and comfort to 
homes in Britain than any other person. - 

He is a resolutely " sound " fellow ; ari excellent balance 
of the " hefty " and the really " sympathetic." If the 
B.B.C. allows Mr. Johnston to take on one of the several 
good' "livings " coming his way now at Oxford and else- 
where they will regret it. More than that : I would ask' 
my readers to write to Sir John Reith suggesting 
two things, namely, that 1Ir. Johnston of St. Martin- 
in-the-Field should be taken on as permanent Chaplain 
to the B.B.C. and relieved of all parochial duties, and 
that Sir John Reith should consider recommending to the 
Prime Minister that Dean Sheppard he placed high up 
on the list of those who might be candidates for tho 
"interim" B.B.C. Board. 

Lord Clarendon and the B.B.C. 
The Earl of Clarendon left on January 9th for South 

tinca to take up the Vice-Regal appointment. I 

England, and llave been hoping that sooner or later they 
would find themselves, inside a "service area." 

The truth is that the paucity of ether channels gives 
them not " an earthly" ; similarly, there is no better 
chance for the perpetuation of "The National Orchestra 
of Wales," though no doubt there will be the usual run 
of con.siiltation and negotiation and so on. 

British and Foreign Artistes 
The B.B.C. deserves credit for taking a new and firm 

In the programme branch, Mr. Lindsar Wellington 
continues to gain ground by sheer merit, and is worthily 
seconded by Mr. Val Gielgud. Mr. Noel Ashbridge adds 
more laurels for competent service in the engineering line. 
Commander Goldsmith goes on in his pleasantly yet 
strictly efficient way to deal with administration. 

And while on the subject of gossip, it reaches me from 
an unquestionable source that Major Gladstone Muriay 
is being tempted to go either to Washington or Ottawa 
at a figure which literally dwarfs his present monetary 
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N interesting exhibit amongst 
the many Mullard articles on 
show at the recent Physical 

Society and Optical Society Exhibition 
was an amplifier designed to demon- 
strate the effect of stray HF. in 
amplifiers, and a method of avoiding 
damage to valves and apparatus due 
to these " transients." 

Interesting Exhibits 
À low-frequency amplifier with two 

¡ ................................................ 

Here as soute vauieai twa's o the I 
funde fiant shoald baterest ail 
readers, WIaethCa or not they are 
connected ucith the audio industry. 

: Miuua.factuaau's, dealers, home con- 
sfructoa-s and grneual readers are 
incited to send fte,,is of interest 

1 to be included under this heading 

they will be pleased to send you their 
new coloured folder describing the 
whole range of speakers, pick-ups, 
etc.. which are now on the market. 

Better H.T. 
Users of H.T. batteries, especially 

of the accumulator type, will be 
interested in the new Tungstone 
accumulator, which has many special 
features, one of which is that the 
internal resistance of the battery 
has been reduced to a negligible 
proportion. 

The new Tungstone battery has 
plates only about 2 in. square, but 
has an actual amnere-hour canacitv 
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arge power valves iii parallel in the The " Tiltatone," the Celestion- of three. 
output stage was shown, and al Woodrufie pick-up, the new pick-up, Each 2-volt unit is insulated from 
precautions obviating high-frequency and the new dynamic loud speaker, the next by a rubber band round the 
oscillation were omitted. The circuit are all described in this brochure, cöntainer, and it rests on a rubber 
was made to fall into oscillation by together with the full rangè of other band in the battery box, being 
applying a transient voltage to the types of Celestion loud speakers at thoroughly insulated and proof against 
input, and the oscillation was in- present on the market. vibration. No wood separators are 
dicated by a small lamp connected to 
an exploring coil consisting of a - 

single turn of wire and shunted by a 
small variable condenser. . - . 

1ii additioù, this firm showed a . 

FOR comprehensive display of rectifying j 

and modulating valves, and also a YOUR 
j very interesting exhibit indicating MAINS t 

ten years' progress in high-frequency 
T : 

- L amplification. At one end of the scale 
was shown a receiver with two stages 

'of resistance-coupled 1fF., and. the . 

other a single stage of screened-grid 
amplification with an efficient tuned 
circuit, and it was possible to corn- . . 

pare the voltage amplification obtain- 
.able with the two arrangements. / 

I 

Keep in Touch 4 -----.. 
. 

Celestion loud speakers have be- ¡ __- 
corne household names, and it is i-., . 

always with interest that we look at - 

anything which emanates from this I 

enterprising firm. - 
. 

- . . . - 

So many good things have been 
brought out by Ceestions that it is - 

rather difficult to keep in touch with i 

- all th latest develópments, but if you 
- 

want to know what is happening, and . - 

care to drop a line to their address at A giant 32-tOn transformer en route from Walthamstow to Lincoln for the Central Elec: London Road, Kingston-on-Thames, tricity Board. 
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assuming that only the most elemen- 
tary knowledge of electricity and 
mathematics is possessed by the 
reader. 

It should form a very valuable book 
for a great number of readers in the 
construction of their sets, for there is 

catalogue is divided into sections, 
and you can get all the sections, or 
any that you require, according 
to the various types of components 
of which you want details. - 

Section A, for instance, contains 
all the details of receivers and radio- 

150 

plete unit containing a power section 
for H.T., L.T., and GB., and is pro- 
vided ith adaptors and Six-Sixty 
AC. valves to suit your own circuit. 
It can be obtained complete for about 
£8 5s. Od., or the power unit only is 
obtainable for about six guineas. 

lt is only when we think of great specialist firms like the London Electric Wire Co., 
that we begin to realise how much wire must be used in the electrical and radio trades. 
Hundreds of miles are used by the B.B.C. (not counting their land lines) ; and though 
this may be a staggering statement, this photo of the back of one of the Savoy Hill control 

boards will show where much of it goes. 

this description. " The Elementary 
Principles of Wireless Telephony and 
Telegraphy," by R. D. Bangay, 
third edition, published by hufe & 

Sons, Ltd. (price lOs. Gd.), contains 
over 250 pages closely packed with 
diagrams and illustrations, and it 
begins right at the very beginning, 

being Tariff Road, Tottenham, 
London, N.17. 

Varley Components 
Messrs. Oliver-Pci! Control, the 

manufacturers of Var!ey components, 
are using a very interesting method 
of catalogue publication. The Varley 

cent. 
Trimmers are provided, and full 

detai!s can 'be obtained in the 24,. 
page catalogue which will be sent free 
on request. The address is: Win{rove 
& Rogers, Ltd., 188-9, Strand, London, 
W.C.2. 

Six-Sixty Equipment 
Another interesting booklet is that 

issued by the Six-Sixty Radio Co., 
Ltd., and describes the Six-Sixty AC. 
all-mains equipment. This is a coin- 

I am often asked by readers for the 
name of a good text-book on radio 
which will enable them to get a grasp 
of the principles of broadcasting 
without gOing too deeply into the 
mathematical aspects of the subject. 

The new Bangay" should suit 
all those looking for a text-book of 

"A VIEW OF THE BA ___. 

. 

I'-.--..r 

i, 

by Messrs. Beiíjamin Electric, Ltd., 
of Tottenham. 

Every switch is described in detail, 
with instructions for mounting, and 
in addition all the other numerous 
Benjamin lines are described very 
fully. The booklet can be had on 
request from the makers, the address 

CK-OF-PANEL WIRING" 

f- -'-,- S-.' 

I 
'N 

' 

iÇ' .1 

r11 : 

- - - - ,. i 

- 

- 

j 
--.:: - 

details of mains chokes, resistances, 
potentiometers, etc. 

A New Unit 
Have you seen the new LP. 

coupling unit designed to give high- 
quality coupling between L.F. stages? 

The values of the anode resistance 
and coupling condenser incorporated 
have been carefully selected so as to 
offer, in conjunction with the auto- 
transformer incorporated, a good 
balance over the audio-frequency 
range. This unit and a number of 
other new components are described 
in the Wearite illustrated list, which 
can be obtained from the makers, 
Messrs Wright & Weaire, Ltd., 740, 
High Road, Tottenhani London,, ...... 
"'The "Thb"Condenser 

In the modern radio component 
section of " MW." this month there is 
an illustration of the new Polar "Tub" 
condenser, a triple-ganged, fully- 
screened condenser carefully designed 
to meet the needs of the modern 
multi-stage triple-control set. The 
separate condensers are mounted on a 
common spindle, and are accurately 
matched within i m/mfd. upto 0001, 
and over that figure to within i per 

employed, and it is claimed that 
negligible voltage drop over long 
periods occurs, while the battery 
will not give rise tò noises in the 
'phones or loud speaker. 

Finally, and this perhaps is one 
of the most important features, it is 
claimed that the battery will not 
sulphate. 

A Good Text-Book 

nothing like.knowing why when you 
are doing anything connected with a 
radio circuit. 

Benjamin Switches 
All types of the famous Benjamin 

switches, including the double-pole 
rotary switch, are fully described, and 
circuits in which these switches can 
be used are provided in the new 
illustrated 1931 catalogue just iqsued 

gramophones, pedestal loud speakers, 
gramophone pick-ups, tone-arms, and 
volume controls. Sections B and C 
are devoted to the HF. choke, coils, 
potentiometers, resistances, R.C. 
couplers, and anti-motor-boating de- 
vices. 

Section D deals with the L.F. chokes 
and L.F. transformers of various 
types, while the final section, E, is- 
devoted to mains transformers and 
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describe in this . 

i ternìinit strip, 7 in. X 2 n 
i developed h i g h- 

article our aim 
GRID LEAK 

2 meg. with holder (Lasen, or igranic, 
S ternunals (Eelex, or Boiling Lee, Igrunic, 

Clix, etc.) power instrument 
has been to please i;ilier Ferranti, Ediswan, Mullard, ix, etc.) with two screened- 
those readers who .......................................................................................................... grid HF. stages! 
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service f romP a 
receiver lies in 
the choice of the 
correct type for 
one's require- 
ments, and that 
is why we always 
try to explain 
very clearly just 
what sort of ser- 

vice each of our 
designs is in- 
tended to give. 

In the receiver 
we are about to 

PANEL HF. CHOKE 
-in. x ? in., (Goltone, or Liasen, Red Seal, (Telsen, or Liasen, Lewcos, RI., Ready 
etc.): a Radio, Varley, Lotus, Igranic, Dubilier, 

Mnurìnrn Wpvtane. Witmel Parex 
CABINET 

7 in. X 7 in. panel space, baseboard 7 in 
deep (Pickett, or Cainco, Lock, Kay 
(labor», etc.). 

VARIABLE CONDENSERS 
.-0oO mid., plain or slow-motion (JE., 

or Limen, Lotus, Dubilier, Orniond, 
Polar, Igranic, Ready Radio, Burton, 
Forino, etc.). 

0001-, 00013-, or 00015-nifd. differential 
reaction condenser (Lotus, or Ready Radio, 
Dubilier, Lisse», Polar, Orniond, Igranic, 
J.B., etc.). 

FIXED CONDENSERS 
'0003 nid. (Lissent or Telsen Edlsuan, 

DubUier, Ferranti, T.C.C., Milliard, Wet. 
niel, Ready Radio, Goitone, Magnum, 
Formo, Igranic, etc.). .fl mid. (Tebeo. etc. See above). 

Wearite, etc.). 

VALVE HOLDER 
Sprung type (V.B. or Igranie, Telsen, 

Lotua, Dario, JiuiIt, Clix, ilulgin, Benja- 
ml», Wearite, Formo, Magnani, etc.). 

COIL HOLDER 
Baseboard mounting (Lotus, or Buigin, 

Igranic, Red Diamond, Wearite, Keystone, 
Magnum, etc.). 

MISCELLANEOUS 
i slow-motion dial (optional Il condenser Of 

plain type) (Igranic, or Ready R.-idi,, 
Lissen, Formo, JE., Lotua, Ormond, etc.). 

ion-off switch (Igranic, or Goltone, Keystone, 
Lotus, Ready Radio, Benjamin Bulgin, 
Magnum, Wearite, Junit, Red biamond, 
Orniond, etc.). 

succumbed to the 
interest of the 
job, and wanted 
to spend far more 
time over it than 
his schedule really 
permitted! That 
it aroused his 
keen interest is 
something of a 
testimonial when 
it is known that 
his previous job 
had been the 
making of a highly 

out for a reference to the needs of the 
class of constructor to which any 
particular reader knows he belongs, 
and there he finds the right set for 
his purpose. 

The Correct Type 
We have referred to this matter 

before, but we believe its importance 
warrants a reminder now aid again. 
Experience has shown us that one 
of the most vital 
factors in ensur- 
ing satisfactory 

distance headphone work, low cost 
and compactness being among the 
features which we assumed that they 
desired. 

More specifically, we have sought 
to comply with the demands of those 
who call for a set in which they can 
really make some part or parts. 

In other words, we had in mind 
those constructors who like the 
work for its ow n sake, and are not 

THIS IS ALL YOU WANT 

attractive characteristics of a kind 
rarely encountered in designs for so 
simple a type. They will find that 
its construction and adjustment to 
their requirements proves a most 
interesting piece of work, more akin 
to the development of a new receiver 
under commercial conditions than 
anything they are likely to have 
tackled before. 

Even the member of the" MW." 
coast r u C t i o n a I 

staff who built 
the original model 

'.4- 

EVERY MODERN. WIRELESS set 
is designed specifically to 
meet the needs of some par- 

ticular group of readers, and we 
always like to explain in the course 
of our description exactly what we 
had in mind in producing each one. 

We make rather a point of this, 
because we find that in this way we 
make it easier for our readers to 
pick out exactly the set they want. 
It becnies just a matter of looking 

.... ................................. .... .....4............................. 
ifIt tises only one ordinary .. coil for enei, wave-band, in con- . 

:: junction ivitheasy-to -wind ho,ne- :: 
:: ,p,ade coils. Titis little set is one 
:: of the naost inexpensive and 
:: n,ost efieelire one-ralvers s.described. 

ijesignet and Describeil by if 
:: The M.W. Research and :: 

Construction Dept. 
... . . ... . . . s. ) .. *5 
e,...,...,....,......... ). + 
want a sensitive small set for long- 

satisfied to 8tring together a collec- 
tion of bought components. Many of 
us find that sort of assembly rather 
uninteresting in the case of a small 
set, and prefer to turn out some- 
thing with special features of its own 
which cannot be achieved with the 
aid of bought parts alone. 

Attractive characteristics 
To them this little receiver should 

appeal strongly, for it has some very 

j THE "M.W." "TRI-COIL" ONE 

/ 

'ç) 
; ----- - ' - I 
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jjjl 

troublesome. 
the present case neither objection 

applies. We are not going to use a 
standard coil unit, and we are assum- 
ing that anyone who builds the set 
will be of the type who not merely- 
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February, 1931. 

Wherein, then, is the interest in 

the little receiver we are discussing 
Just in the fact that the two most 
important factors in a simple set are 

made adjustable by the constructor 
to suit his exact conditions. In 
" 
hotting them up " to the highest 

possible pitch of perfection he will 

have quite a fascinating time. 

These two important, and in this 

set adjustable, factors are the two 
couplings which are the key to success 
in any simple receiver, i.e. the aerial 

and reaction couplings. 

Strength and Selectivity . 

The first, of course, decides the 

exact balance between signal strength 
and selectivity with any given aerial; 
and it is so important that sorne 

provision for varying it is often made 
in even quite large receivers. The 
customary method is a variable or 

adjustable series aerial condenser, and 

this device gives quite satisfactory 

results for general purposes. 

The simplest method of all, however, 
is just to vary the number of turns in 
use in the aerial coupling, or primary 

winding. Alternative taps are some- 

times provided on this winding, but 

unless they are very numerous they 
scarcely give sufficiently close adjust- 

ment, and so the series condenser type 

of control is more commonly employed 
where a really " close fit " is required. 

To get just the right conditions 

without the aid of the series con- 

denser really demands the adjustment 
of the aerial winding turn by turn. if 
particular circumstances are to be met 
exactly. . 

We are thinking, by the by, of 

those localities where it is necessary 

to get the best possible selectivity 

without serious loss of strength. In 

less difficult positions quite a rough 

adjustment is all that is needed, and 
perfectly standard couplings, such as 

those in the various dual-range coil 

units, will serve. 

'T' I 'T' 
lurn oy iurn 

Most of u, however, need -all the 

selectivity we can get, and so the 

series aerial condenser is seen in a 

large proportion of " MW." designs. 
Now what about the " turn by turn" 
adjustment of the coupling winding 

which we mentioned just a few lines 
back l It is notas a rule a permissible 

expedient, because of the use of 

standard coils, and it is always a little 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


doesn't mind a little trouble, but 
actually likes it if he gets something 
good at the finish to reward him. 

In building our model, therefore, 
we so arranged matters that while 
a standard plug-in coil is used for the 

so we adopted a similar adjustable 
scheme for the reaction winding to that 
employed for the primary. Again 
a little trouble and time will be re- 
quired, but the adjustment is quite 
straightforward and ensures the best 

possiWe results 
from the circuit 
and the particular 
valve employed. 

- Now we have 
&qo,ve5 given you a gen- 

eral idea of the 
special features of 

O HT,' the receiver, so 
let us next explain 

PERFECTLY STRAIGHTFORWARD 
rIA,.. dE'eA cr/on ConornsE.' od 

JLTTT 

1' 

¿ 

?Z,,.,.v& Cc,&,.s,.ç 

more in detail 
how they are ar- 

< ) ranged. 
LT Our mention of 

- 

a plug-in coil and 

will do). Thus when the "unit" is 
finished you have a plug-in cou with it 

hank- winding bound to each side, 
and four dangling leads ending up in 
four plugs, these being the connec 
tiens of the hank coils. 

The plug-ui coil fits into the ordinary 
holder ou the baseboard, while the 
plugs go into four little sockets in 
two smäll strips of ebonite. One of 
these strips is fixed on either side 
of the coil holder, and they should be 
raised up. a little with small blocks of 
wood or other supports to allow 
space for the shanks of the sockets 
beneath. 

Winding the coils - 

Now some practical details. The 
hank coils should be of some 
inches diameter, and can be wound 
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Brings in Those Long- Wavers Really Strongly 
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M 

a giance at tue 
The circuit embodies differential reaction, and, although it is Iiotos will nrob- up-to-the-minute in every way, there are no complications, r r 

ably have given 
tuned secondary circuit, a specially you a clue. Briefly, the scheme is 
wound primary is employed. This this: The plug-in coil fonns the 
little winding is very simply made, timed secondary circuit, and it is 
and as simply adjusted to match up fitted in just the ordinary baseboard- 
exactly to the needs of the particular mounting holder. To one side of it 
locality in which the set vill be used. is bound or tied a small " hank" 

By so doing you can get the most winding to forni the aerial or 
perfect balance obtainable between primary coil, and to the other side 
selectivity, and so be sure of very another shank for reaction. 
excellent results indeed. The actual To each end of these hank wind- 
process does not take very long, and ings a short piece (about 3 inches) 
you will find it quite a fascinating little of flex is soldered, its other end 
bit of experimental work which is bearing a plug (the battery type 
likely to teach you a lot about the 
exact effect of variations iii aerial COIL UNITS YOU 
coupling. MAKE YOURSELF 

The Last Ounce - 

The importance of a nicely propor- 
tioned reaction winding is not often - 

fully appreciated by the moderi 
constructor. He is so accustomed 
to the excellent behaviour of present- 
day dual-range coil units that he does / 

not realise the amount of hard work 
put into the job by the designer in 
striking a balance to suit as perfectly ,- / 
as possible the reaction requirements 
of the average detector valve. 

Most plug-in coil sets, on the other 
hand, could be improved, if only 
mh+l, +,rn+ ,f +k. 

size of the reaction winding than is J' i 

possible by trying different standard - 

sizes. This is probably a rather 
minor matter, but it will appeal to the 
constructor who wants the last ounce 
out of his recèiver. Here you see the two coil units-one 

for each wave-band. The plugs are in- It was of him that we thought serted in the sockets provided on the 
chiefly in producing this little design, baseboard, each side of the coil holder. 

quite roughly round the fingers 
afterwards being squeezed to-a more 
or less circular shape. To attach 
them to the plug-in coil a sixpenny 
roll of adhesive surgical tape is 
convenient as binding material. 

For the plug-in coil you want a 
No. 60 for the medium-wave " unit 
and a No. 20 for long waves. (The 

A 

- 
- 

1/ 
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The "Tn-Coil One is a particularly powerful little outfit, but it, is not hyper-selective. 
among the branches of a tree, so the 

On the other hand, it - has adequate selectivity for all situations barring the real insulator should come at a good 
"swamp areas." distance from the trunk. 
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- .-.-----------. -------------- 

1011g. long-wave one. - p - ¿ . . 
yicss 

t 
irst on y , attac t ìe ian -s Repeat the process Only the one tuning dial, a reaction control, and an on-off temporarfts , don t trouble to solder here, but you can switch figure on the frorst panel. 

on thebits of flex. Put a wedium- now remve five . : 

wave unit in the set and see that it turns at a time. . . . the rest is quite eleär in the photos 
%i1t osci!late (reverse reaction as 'This is really all there is in the and diagrams. To conclude, there- 
above if it won't). Now pii11 turns construction of the receiver, for all fore, we will ' just give you the 

- remaining working data for the 
'PLENTY OF finished set. 

JTcHGOOD The valve will normally be of the 
H.F. type, but those classed as 

SELECTÌ V iT i " special detectors" are very good in 
this type of circuit. 

j ' The i-LT. requirements are very 
himple: Apply 60 volts, and with 
these carefully adjusted reaction 

-. windings .you wifl get beautifully 
'- ' sthooth control: - 

DO YOU KNOW THAT- 
'i ç ,.;. ' ' '- 

t 
: , ' 

- The modern broadcast statioú 
- - transmits a range of musical fre- 

- - 
- quencies from about 30 cycles per 

- - seconl to 8,000 cycles per second? 
,* '* : 

. 

-.. With the averagé broadcast re- 
- ' 

céiver a large tuning condenser and 
- - 

- ¡ small chit increase selectivity, while a 
:- k 

- '? large coil and a smaller condenser 
give gre-iter sensitivity 

* 

- - Metal Screening 
lt is not good practice to run the 

- . - - ' - -- ' -- - - ' - :.'. . . éti prtion of. tli aerial wire 

MODERN WIRELESS 

k Virile One--Valt'er.. . 

open-centre type of coil like the oft the reaction, 
Lissen is the most coliveliient.) twO at a time, until 

For the hank coils No. 24 D.C.C. the set only just 
wire is suitable for the medium and oscillates with th 
No. . 26 "DCC. for long uaves, condenser nearly 
although any gauge from 26 to 28 iight in (to the 
will do at a pinch for either. right) at the top of 

The direction of the wintlings the tuning range, 
does not matter. The primary is u ith 60 volts H.T. 
immaterial in any case, and if the That done, turn 
raetion happens to come wrong, all to the primary and 
you have to do is to reverse its 'plugs remove one turn 
in their socket.s (those to the left of at a time until you 
'the coil holder as you look at the just, and only just, 
'wiring diagram). get the selectivity 

Final Adjustments 
you need. Pretty 

I 

simple isn't it? 
Now' the turn tiumbers. Aerial, Finish off the 

15 for medium and 80 for long waves; medium-wave unit, 
'reaction, 30 for, medium and 75 for ànd turn' to the 
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saw it leap to Left and right you see two variable condensers dating back about five years. With their 
ebonite end plates and straight-line-capacity vanes they look very crude as Compared, is easy to sees 

the front as a with the Polar "Tub," a very recent shielded gang assembly due .to Messrs. wingrove the reason for 

national need. and Rogers. the wor1d-wi41 
- 1ô5 

lt was, in fact, four years of intensive 
8cientiflc development. Radio was 
(and still is) one of the most useful 
arms of war, and therefore money was 
burned, and all 
available man-- 
power concen- 
trated ou it so 
that it should 
become more 
effective. 

Became 
7. 
vitai 

Before the war 
considerable 
progress in wire- 
Jess had been 
made, bût 1914 

auxiliary to the cabio. 
War certainly did give wireless a 

mighty fillip. lt would take many 
pages of "MW." to enunierate its 

FIVE YEARS OF 
CONDENSER PROGRESS 

I 

Radio completely revolutionised 
army "Lines of Communication," 
and enabled desert campaigns to be 
speeded up and land and sea forces 

to be co-ordina- 
ted in mi-raca- 

- Ions manners. It 
- created a liaison 

between artil- 
lery and aircrft 

- that changed 
- . the whole trénd 

of the war on 
many fronts. 

Rememberiu 
- that we startèd 

the war-with 
radio in a half- 
baked stage of 
deveiooment. it 

We do not claim that this section constitutes a completely comprehensive review of ¡he subject, for it would ¡a/fe 
several whole issues of" M.W." to give that, but we do consider that we have achieved our objective-that of providing 
a readable, useful summary of the development of the more widely used radio devices. 

n Great War has been blamed 
for many things-and quite 
rightly so-but it should 

never be forgotten that it is probable 
that this generation would not have 
had broadcasting had the Great War 
never happened. 

Indeed, it provided a stimulus to 
many other things as well as radio. 

In thé times of peace its importance 
as a meails of communication 
between ships at sea and between 
ships and land was great, and 
commerci welcomed it as a new 
means of rapid communication over 
sea and continent. Nevertheless, 
apart from its maritime applications 
wireless was, after all, merely au 

vital uses during tbiose years. But 
here are a few exarnplçs Some 
countries found. themselves cut off 
from outlying parts of their own 
territories, or from their allies in 
every way, 'ith the exception if 
radio links. 

Four Yeárs' Progress L 

REVIEW of presentday iviréless tecliniquè prpFed with tile two objects of interesting and assist.ing 
M.W." readers. 
The section gives many fascinating comparisons between modern radio products and those in 

__________ common use five or so years ago, and enables you to obtain a clear idea of the astounding progress 
that has been made. 

It is shown that the cumulative effects of a series of steady improvements, which in themselves may have been of 
minor importance, have resulted in cases in almost revolutionary changes of design. 

On the other hand, constructors will find in this special section a great deal of invaluable information concerning 
current practice, which will help them to choose successfully the best available components and accessories. 

A large, number of photographs illustrate the radio products of the various periods, and we trust that readers will 
find these, too, both interesting and informative. 

Fbruary,-I93I - MODERN WIRELES 
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had them i.ised little efse but large A bright-eniitter valve that was firs- history-they are years that belong 
class ' in its day. Note the "pip " to us in a very vital manner, though 

- on the bulb. "tempus Jqits "so rapidly that either 
- 

present. Many people find history 
yar might in many ways just as 
easily belong to the last century! 

- 
- dull and uninteresting, and to these 

we must apologise. But it is difficult No More Groping . - 

j 

to appraise and criticise modern radio However, turning haëk the leaeu 
t' / - : four or five years we- caniiot fail to 

t 
U ,'- 

- 

. VAI note the increasing pace- òf- radio 
J , 

J I 
- 

- 

- QF TO-DAY. 
- 

progress. In 1924 anyone could have 
beenforgivenforsayingdgthitialIy y. , 4 . . 

" Well, we have made such stridês-in 
radio during and since the war, that 
a slowing-up is surely. ile; 

___ we cannot possibly continiie--t im- 
prove and improve in thWy-a 
saturation point must hat ljañd." 

- . 

Such a belief is held y lots of 

't 

j people to-day, hut ãothér four or 
- - five years will assuedlv prove its 

-t falseness. 
- 

. Progress will contimiime, that is 
certun but mt is going to be a steady illut atd with Six 

nlains conversion equipment. - 
6 -progress on scientific, well-ordered 

one had to be a keen enthusiast 
before one could find wireless a 
satisfactory hobby. You see, there 
was no telephony in the ether to be 
pickcd up. Also, one was restricted 
to the crystal detector, and tlìat dd 
not enable muclì in the way of 
bensitivity to be achieved. 

The Early Experimenter 
Tnè 1lorse from ships and land 

stations was not a quarter as profuse 
as it is to-day. The radio enthusiast 
ha.d.to learn Morse, or all he could do 
was to pick up and listen to meaning- 
less dots. That is, excepting those 
Eifiel Tower time signals that came 
along every day rather late in the 
evening. These signals were easily 
recognised and formed a central 
attraction. Their reception con- 
stituted the height of ambition for 
mìny radio amateurs. 

Transmitting licences were few and 
far between, and the lucky ones who 

and come forward nearer to the 

A REAL "OLD-TIMER" - 

The 51R, a Compact Blue Spot loud 
speaker in which an excellent example 
of up-to-date electro-magnetic unit de- '.' sign is to be found. 

without ¿raving on the past for 
comparisons. The future lies in the 
hands of prophets, and we do not 
wish to transgress on their ground! 

However, we cannot, help pointing 
out that if we made a habit of looking 
hack a little more we should be able 
to add to bur appreciatioñ of the 
things we do and the things we tise 
to-day. But 'time seems to have 
speeded up so much, and the years 
whip by so fast, that there is little 
time for meditation of the happenings 
of yesterday. 

No doubt radio has much to answer 
for in this respect. If fills up many 
of those odd moments of leisure! 

But let us make tlì's the occasion 
of just one tiny look back over a 
space of five or six years; 1924 and 
1925 do not lie in the dusty pages of 

Modern Components and Accessories-continued 

and intense research that was de- 
voted to it. 

We commenced the war with spark 
transmitters and crystal receivers, 
and etided it with radio telephony 
good enough for a broadcasting 
seri ice. That is progress 

It must not be thought that the 
valve was a war invention-it wasn't 
but the pre-war valve was a very 
shaky affair and, hardly suited tó the 
rigours of naval and military service. 

Thère was a fair amount of amateur 
radio activity before 1914, although 

spark coils with which to communi- 
cate with their near-at-hand friends. 

The average amateur receiver com- 
prised a huge coil of wire with a clip 
or slide - adjustment, an ordinary 
telephone earpiece, and a silicon and 
steel detector. 

H.F. and L.F. Amplification 
Valve.s, with their accompanyir g 

H.F. and L.'. amplification processes 
and reaction, first came into pro- 
minence during the war. 

But let us leave those early (lays 
p,, 
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design is being more and more w d y 
adopted, especially in the more ambilius 
outfits. Here is a Philips loud speaker 

incorporating the dynamic system.. 

The result is that there are wireless 
firms who, through the clever use of 
advertisement and iinanee and sales- 

157 

A little horn loud-speaker that once 
enjoyed great popularity. It was excel- 
lent for its time, and 1L.ly deserved the 

praise poured on it. 
F 

A group of fixed resistances for filaments 
These were once widely ued, more par- 
ticularly for those 28-3-volt valves. 

Remèmber them ?.- 

But even in this enlightened ae 
there is a surprising amount of sheer 
radio heresy spoken, written and 
jractised. This is due to the presence 

\' - 

' of a weak link in the chain-armour 
of radio engineering. Its practitioners - 

f have few universally recognised quali- 
- fications. You might almost say that 

it has none at all. It seems that 
anyone who lias sufficient radio 
learning glibly to talk about '.' im- 
pedances" and "couplings" can set 

The moving-coil principle in loud-spt aker himself up as a wireless expert. - 

certain make. If it represents history 
you won't want it except as a 
museum product, ' ill you? 

J MAGNIFICENT! 

Two of those four-electrode bright- 
¿mitters that were once quite popular. 
One you will see has a five-pin base, 
while the extra grid connection to the 
other is via a terminal on the side of the 

base. 

taken in the last four or five years, 
but there is one significant fact that 
stands out, and this is that revolu- 
tionary inventions and discoveries 
no longer happen. 

Very Little Different 
Fundamentally, the set of to-day 

differs little from the set of 1924. Of 
course, the H.F. amplifiers are more 
efficient, components are better and 
the valves greatly improved. And 

DYNAMIC SPEAKER 

ii can safely be said that Professor 
Hñseltine and his neutralisation 
definitely placed H.F. amplificatioñ 
"on the map," and the screened-grid 
valve .has confirmed its claim for 
serious consideration-and use. 

Nobody questions the reality of 
H.F. amplification these days. 

FILAMENT RESISTANCES 

than there was a few years ago, there 
is still far too much for the peace of 
mind of those who' have the best 
interests, of radio at heait. 

'Mac/i to ie Learnt 
We have indicated that there is 

much to be learnt from the past if 
you will only take its lessons to heart,. 
and this platitude has a direct applica- 
tion to this "MW." review. Supposing 
we trace the development of a number 
of the most widely-used components 
and accessories from, say, 1924 or 
thereabouts, up to the present, taking 
as our examples of modern radio pro- 
ductions those that reach a fairly high 
standard of efficiency. 

That will enable you to judge where 
to place any one definite article of a 

1 

"Nobody Questions the Reality of H.F. Amplification Now!" 
línes. 'fou see, we hive now got our on th L.F.- side quality i astound- manship forc thehisel;es into th 
radio theory fairly well lined up with ingly superior. However, the progress van with products bearing 1931 claims 
radio practice; we aren't groping has been more a progress in detail but having 1924 efficiencies. - 

about in the dark. than in principles. " MW." readers would assutedly 
\ ast steps forward have been It is, howéver, a queèr 

thought that there were THE S.G. ARRIVES 
THE FIRST TETRODE3 many radio engineers in 

1924 to support the idea 
that H.F. amplification t 

* 

was more a pious hope 
- r - 

than an accomplished 
i fact! When we tuni to . 

our mains S.G.'s With first screened-grid .The 
their colossal amplifica- valve had a double- 
tion, there doesn't seem ended construction. The 
any room for a question . two pins 

« 
were for 

on the right 
plate and -k 

i H F suc as. s . . am wreening grid. plification worth 
- 

- 

- - 

- - while?" -And, remem- - - - 

ber, this query was ofteh asked very do well to cleave to MW." adver- 
seriously indeed four or five years ago. tisers and apparatus reported upoil 

- by our technical department, for 

"On Ma " although there is less juùk abroad 
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now practically obsolete. material. 
158 

ve must mnentioll in connetion ith wave-range, it is easy enough to see how those 
the specifications of components and early HT, batteries failed. They weró 
eeessories, and that is that those with its "innards." Scientists have really only outsizes in flashlamp 

circulated by manufacturers of un- been hard at work evolvillg paste batteries ! Much the same prin- 
known standing should he taken only electrolytes able to withstand tern- ciple of construction was applied, 
at. their face salue. perature changes over long periods, except instead of three cells giving 

4. volts you might have as many 

REMEMBER THESE 'JAM.JARS"? as 60. 
- 

. 

- 

Butafiashlampbatteryis not called 
upon to give a particularly extended 

/ 
seryice. If it deteriorates of itself 
within two or three months it is 
seldom regarded as a complete failure. 

1 - 
.. ., 

. In an H.T. battery, however, you 
- meet greater voltages, and inter-cell 

- - 
- resistance becomes an important 

- 

factor. Reputable manufacturers 
- i soon found that special assemblies 

-. would be necessary to ensure long 
- shelf and long working lives, and 

- they eventually entirely abandoned 

Disrespectfully styled "jam-jars " and "tin hats " by some amateurs, shielded coi 
the practice of using fiashlamp cell 

of the above design were right in the van four or so years back, though they are constructions embedded in »ax 

- fientions ofheir inuchere and attentioii paid to its The Varley impedance natching output pruct . It internal structure as to its attractive transformer, a splendid example of modern 
- is their coli- label. . 

radio component design. 

sidered policy. - Perhaps it \vould he fairer to say and arranging cell assemblies that are 
One o, theearliestplug- They apparent- that a great deal more trouble is taken leak-free and robust. 
in coils. Plug-in coils I)' tliiiìk that 
bave changed litte in to do so would COIL DEVELOPMENT And t-day you do not have 

design, and are flOW f r i g h t e n the - 

. 

to use match-sticks in order to 
make fairly satisfactory tap oonnec- tending towards obso- 

non - technical lescence. -: ., 
. tions-that is, if you buy a battery 

purehaser& - . .: 
-. 

iiiade by a reputable, conscientious 
- . - 

:Afl Admirable compromise .. 
cóncern. . . - 

But thai is dtail anJ does hoj- 
On the other hand, there are manu- . affect the life of a battery Never- 

tactiirers who ban all technicalities '- the!ss, the fitting of properly design 
fron, their advertisemeuts, hut who - sockets greatly facilitates the use of 

: bnclude all the vital data in leaflets such an accessory and contributes 
inserted in the various cartons. This . much to esier radio. 
iifbpears to be an admirable - coni- - .. . - , - - 

promise, and it is one that is heilig . Why They Failed -- jiiore and more widely adopted. 
- A Lewcos duaJ-coil unit, embodying 

There is just one further point that wave-changing, which covers a wide In the light 9f modern knowledge 

Modern Com 

- Yoû niay find hát technicaf details 
:concerniug a number of components 

- and accessories are not supplied o 
-einnot.be obtained. In these cases, 
if suspicion is aroused in your mind, 
it will be perfectly justifiable; althóugh 
we must make it clear that that in it- 

self must not be 
PLUG IN allowed to lead 

you to condemn 

- gether. 
the article alto- 

It is the pac 
tice of a number 

onents and Accessories-continued: 
... :. . ' 

1n cses you:wiff be able to see 
at once the changes -a few years 
has made possible; but often the 
improvements are much greate than . 

those of mere form. -. - - 

Let us he specific. -; -. 
r - - 

- 

\frlCY. 

IIt tJtIILC I CflflIflV, 

quite honest The dry HT. battery once suffered 
concerns not to from, th " what the eye doesn't see t 

u b li s h full the heart doesn't grieve over " disease. 
technical sued- But the modern battery has just a - - 
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often gave rise to similar troubles, 
- Here you have one of those "flat panel." sets that were once so popular. And it 

but these failings are now well under is a dual-amplification reflex outfit using a crystal detector I 

159 

One of the earliest sectionalised formers when spilt over carpets and so on of an accumulator indicates the nurn- 
for an HF. .ch?ke. his pattern is 
retained in principle to this very day. an cause considerable damage. I 

. . . . 

ber of hours of output at a cer1ai 
The winding is divided up into sections Certainly, spillable containers of it current the accumulator will give, 

in order to reduce its capacity. seem more suited to the laboratory but it cannot tell you how long an 
than to the drawing-room. . accumulator will last in months or in 

factor in accumulators, and tended - There is not the slightest doubt years, providing it is properly main- 
considerably to shorten their lives. but that the portable set must be given tamed. 

Bits of paste would become - dis- 
lodged and perhaps cause internal. TURNING BACK THE PAGES 
short-circuit between the plates. . 

. OF TIME 
Sulphation-the deadly enemy of all . 

i 

lead and sulphuric acid batteries-is 
: 

still frequently met with, although 
. 

. , 
if a modern battery is carefully main . - . . . . - -. 

tamed the disease can be practically ' 

suppressed. 
r 

t II i 

b 

. -'-.L 

\ \ 

Inferior Casings 14 
The celluloid casings, and indeed "- 

the casings of other materials em .- - - - 4 
. -. 

ployed for accumulators a few years . . - 1_ ..J ' . 
back sometimes exuded ìmpúrities : - 

that mingled with the electrolyteand 
. . . 

impeded the action of the cells The - 

. 

separators used between the plates 
. --- . . - - 

and advance. The formatioii of 
moderii accumulator plates is such 
that we are no longer troubled by 
early decay and loosening of paste. 
This was once a very troublesome 

SECTIONALISED 

used in cars. You see, car acciimu- 
lators. are not - so accessible and 
seldom receive the attention they 
should. 

Unspilläble Batteries 
The greatest progress in accumu- 

lator design is to be found in the 
unspillable varieties. There are two 
types of these. There is, first of all, 

- he free acid kind, the construction 
of which is something on the lines 
of the unspillable inkwell. You 
have the ordinary fluid 
but the accumulator cases are so 
constructed that, however you tip 
them, the acid cannot pour out. 

The other kind makes use of a semi- 
solid acid electrolyte. A paste 
material takes the place of thê fluid 
acid. In view of the complete success 
of the unspillable accumulator it 
would seem highly probable thát the 
ordinary kind will sooner or later 
decline into obsolescence, if not Eecome 
completely obsolete, âs far as home 
radio is. concerned. 

Sulphuric acid is cOrrosive, and 

*& 

= 

Compactness is achieved in this modern 
Dubi!ier variable condenser by the- use of 

solid insulation between the vanes. 

credit for the . development of the 
unspillable accumulator; indeed tLc 
is obvious, for such accessories a:e 
made primarily for portables, athough 
it would be a pity if their application 
stopped at that. 

The Vitòl Factor 
Technical specifications of radic 

batteries are available, but only with a 

few of the many makes on the market. 
Of course, voltage and ampere-hour 
capacity, etc., are nearly always stated, 
but these do not tell the whole story. 
Forexample,the ampere-hour capacity 

Choose Yotir Accumulatôrs Very Carefully 
There is another thing to notice. 

and that is that the cells in modern 
H.T. batteries are generally built on 
more ample lines. That is so even in 
the case of the small capacity types. 

A casual examination of an accuntu- 
jator reveals little, but here there Itas 
also been- considêrable improvement 

control. But there is still encoun- 
tered in. many cells one nasty fault. 
This is the suiphation or corrosion 
of the positive terminal. Frequent 
cleaning and greasing helps to keep 
titis under and the annoyance does not 
assume the same proportions in a 
radio battery as it does with those 

A SOLID DIELECTRIC 

., 

- - ,i'tM%. - 

O% O 04. 

: -' 

-. 
:i 
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"classy " affair. the moving-coil speaker will retain Dynamic. 

164) 

II 

Belling-Lee wander fuse, as guides than anything lse: 
AN ARISTOCRAT OF THE to be nothing else that will completely Even as we write we learn of a 

OLD REGIME guarantee reliability, further inductor development. One 
J of the best known of the loud-speaker 

V manufacturers has, after long re- 

LOUD SPEAKERS search, developed its own application 

- 

of the inductor principle, and has 
placed a reasonably priced loud 

So,,se notes on pi'eseut -dasj 
models. speaker incorporating this on the 

I , market. With an inductor loud speaker you 
Moving-coil loud speakers are often do get an excellent bass response, 

- 

styled the aristocrats of radio repro- while the preserve of the moving-coil 
duction. However, we must not let 

» -. 

' this moving-coil complex of many 
AN ARISTOCRAT OF enthusiasts blind us to the sterling 

' 

. TO.DAY » w-orth of many of the electro- O - 

magnetic kinds available. 
For £2 or soit is possible to puchase 

- a cone loud speaker with an electro- 
magnetic movement of either the 

- compensated reed or balanced arma- 
- ture type that will give first-cIa 

results. » 

Distinctly Superior 
O 

: It is true that a first-class moving- ' 

coil speaker is distinctly superior to a J - 

' simple instrument of the kind men- - 

tioned, bu1 moving-coil loud speakers 
O 

»". aregenerally heavy, expensivearticles, 
and sometimes apt to prove dis- 

- 

horn-type loud speaker with a wooden 
ppointing on small receivers. 
In it is doubtful whether One of the very latest of moving-coil. 

O 
O care that was once considered a very . any case, loud-speaker units-the Ferranti Magno- 

An H.T. Fallacy 
Much the same sort of thing applies 

to a "dry" H.T. battery. A con- 
tinuous discharge curve is of little 
use. Assuredly it shows you the 
number of hours for which the 
battery will deliver a current if run 
continuously. But there is a snag: 
no ordiñary radio amateur runs his 
set continuously. 

He uses it for a few hours at a time 
only. His hundred hours, far from 
being continuous may spread over 
two or three months. The battery 
might be quite capable of giving the 
necessary current for a hundred 
continuous hours and yet fail to do so 
in the other circumstances. 

It is a widespread belief that a 
battery has a greater aggregate 
output if used for short periods of 

matter 01 a tew weeks. 
Clearly, then, the H.T. battery 

must bear the name of a maker 
widely known to produce long1ife 
batteries. Failing this, there seems 

MODERN GADGETS 

'Ir 

Two items that make for easier radio. 
The Belling-Lee terminal mount and the 

its proud position as leader of all the 
reproducers for very much longer. At 
this very moment it is being actively 
challenged by the "inductor." 

The inductor must not be classified 
as electro-nia.gnetic, although by 
rights it should come under that 
category, but precedence has firmly 
established that the electro-magnetic 
class comprises the balanced-armature 
and reed movements. 

A Breakaway 
The inductor is a breakaway, and 

while it is not revolutionary it cer- 
tainly is novel. Tisis principle corn- 
prises the employment of a mag- 
netically restored armature, and not 
one that relies upon a spring reaction 
for this purpose. It is true that springs 
are used. but these are emuloved more 

Modern Components andAccessories-continued 

We are afraid that there is nothing 
t indicate that. Clearly, then, it is 
imperative that an accumulator should 
be purchased with discrimination. 
Here, more than with almost anything 
else, the importance of the maker's 
name and reputation arc paramount. 

time and given long periods of rest. 
Probably it would, but for one very 
important thing, and this is that while 
it is standing idle its paste may be 
drying up. 

Good paste does not dry up in 
years, but bad paste may dry up in a 

.-' 

A Clarke's "Atlas " mains unt. 
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speaker in respect of definition and 
attack are certainly transgressed 
upon. 

But as yet it would not be right to 
say that the inductor has proved 
its complete equality, let alone 
superiority, over the moving-coil 
speaker. Nevertheless, it must be 
remembered that the inductor prin- 
ciple calls for a less expensive instru- 
ment and is altogether a proposition 
well within the scope of the average 
amateur. 

MIND THOSE SPIKES! 

the stations were crowded together at 
the lower dial readings, while they 
widened out towards the upper. 

Eventually a correction was ap- 
plied to the vanes and these were 
shapedso that something of a straight- 
line wave-length control was possible. 
That is to say, the wave-lengths were 
evened out over the dials. It was 
soon realised, however, that this was 
not the ideal method, and further 
corrections were applied to the shape 
of the vanes in order to achieve 

straight-line frequency " so that 
the stations were separated in fre- 
quency and not wave-length. 

Well-Built Instrument 
The final step-the one which 

brings us to the present day-was the 
introduction of compensation for 
circuit and other added capacity 
effects, so that straight-line frequency 
could really be attained in practice. 

The usual modern variable condenser 
has a skeletonised metal frame to which 
the moving vanes are connected, and 
there is a minimum of solid insulating 
material. In this way dielectric 
losses are reduced to the lowest 
possible level. 

Thè old-time variable was built up 
with separate vanes, separated by 
innumerable spacing washers, and 
often a little usage would tend to lock 
the vanes or make them scrape. 

engineering is to be seen. Particu- 
larly with two or three prominent 
makes velvety smooth adjustments 

A "COMPRESSION" 
RESISTANCE 

A filament rheostat of the compression 
variety for baseboard mounting. 

are possible without the slightest 
backlash, and when the direct drive 
as well is also very smooth, high 
marks can be given to the manu- 
facturer concerned. 

A. Mechanical Proposition 
It is true to say that the variable 

condenser is primarily a mechanical 
proposition. After all, it has only to 
impart a varying capacity to a circuit, 
and any two pieces of metal or two 
metal structures òlosing together and 

February, 1931 MODERN WIRELESS 
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Mechanical Design of Paramount Importance 

quarters of the way " in " ou had 
One bright- and three dull-emitter tetrodes. The main purpose of the extra grid was three-quarters of the maximum to enable results to be achieved with very low H.T. voltages-not for screening, 

capacity. The efYect of this was that as with the S.G. 
16t 

Two old-time tubes, both bright-emitters, Solid precision assemblies have now separating again can do that. 
and both very crude as compared with eliminated these annoyances. Certainly a variable must act up modern valves, which incidentally are 

much cheaper. '4any variables have combined in to its maximum capacity and must be 
them forms of gearing to enable able to provide a minimum of about a 
slow-motion movements to be ob- tenth of that maximum and no more, 
twined. In this regard some excellent and it must have low dielectric losses 

I CÖNDENSERS A TEAM OF FOUR-ELECTRODE TUBES 
1 survey of proqress ,,iade. -- 

- 

The variable condenser of 1923-4 

1 
compares extremely unfavourably 7 
with that of to-day. In the first 
place, it has straight-line capacity 

Its action. vanes were semi-circular, il 

and the variation of capacity was 
I / directly proportional with the move- 

ment of the control knob. 

Stations Crowded Together 
Roughly speaking, if you had half 

- the vanes "in " you had half the j 

L - 

capacity, and when they were three- - 
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denser has made its appearance in the even e orn pie t e 
last year or so. This is the differential short-circuit may 
reaction condenser in which there are be the cause of HT. wandering around 
two sets of fixed vanes and one the filaments of the valves. This 

indicates the ad- 
THE VARIABLE EMERGES visability of a 

- safety condenser 
- JP ' -i.e. a fixed con- 

denser joined in -\(.: series with the < differential-if 
-. --. 7 I. 

- 'i anysuspicionsare 
(r WI gadingth :bl "'' 

t .-' voltages. 
Ganged con- 

ie' Srre assern 

means new, for 
ganging was first 

A wonderful illustration of the best present-day practice in variable used as far back 
condenser design and construction. It. is a Lotus drum vernier 

dial fitted with two '0005-mfd. condensers, as IUII. ay- 
be it was even 

moving. Many of the dilTerential earlier. But the modern ganged con- 
reaction condensers are given a solid denser is a different product from its 
dielectric ; that is, instead of air in early brother. 
between the vanes you have thin Some really beautiful pieces of 

engineering are to be seen in some of 

lt is possible to design a first-class 
receiver for which plug-in coils can be 
used, but it is not a large percentage 
of these that are as efficient as they 
should be. Ostensibly, a plug-in coil 
looks a simple sortof thing to make, 
and so in reality it is, but there are 
many ways in which a manufacturer 
can go wrong. - 

TEMPUS FUGIT! 

i., 

It doesn't seem long ago that we were 
using filament rheostats like this, does it ? 
But the one on the right, particularly, takes 

you back at leastfive years. 

However, there can be only a few 
i1.W." readers who have not had 

actual experience of the vast differ- 
ences that obtain between the badly- 
made plug-in coil and one that is 
accurately and scientifically con 

MODERN WIRELESS. 

Modern Components and Accessories-continued _- 

and a high insulation resistance. But 8heets of insula- 
these are not particularly difficult tingmaterial such 
qualities, to bbtain. It is with its is bakelite. ±/,f 

/ 
smoothness and its consistency of ¡n some re- 

,. J ¡J 
action, and its ease of operation that ceivers it is vital ' j . 

the average amateur is more closely that such dielec- 
brought into direct contact. tric should be of / 71 it 

February, 1931 

t h e h i n h e s t 7 II fi H A product of- modern mains 
A TtT k' d . ¡J k.! j unit manufacturers - an j ew W quality; if it is A/ / 7 Ekco H.T. unit with a 

A quite new kind of variable con- not, a partial or ' ' . trick!e charger embodied 

 This Celestion D5o employs a special coils in existence, but they were not At present " MW." sets are mostly 
inductor type of movement which 
Celestions themselves have evolved and completely satisfying in modern con- designed around the " M.W." dual- 

patented, ditions. range and the "Star -Turn" coils. 
162 

: 

A NEW PRINCIPLE! 

I__i., 

the 1930-31 drum-drive gangs, but 
aJthough they contribute vastly to 
the ease of operation of certain types 
of sets, it cannot be said that they 
necessarily add anything to the overall 
electrical efficiency. of a receiver. 

COILS 
These aie components that need 
to be selected with discrimination. 

It was owing to the rather unsatis- 
factory state of the coil situation that 
some year or two ago "MW." 
decided to standardise its own designs. 
There were millions of various plug-in 

structect. 

REAL NOVELTY- - 

The metal rectifier was a real novelty, 
and has since gained great popularity. 
Here is one of the very latest Westing- 

house productions. 
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These are entirely modern products, 
but despite the care with which the 
specifications were drawn up, quite 
a few commercial versions that were 
definitely faulty got on the market. 

No words are too strong with which 
to condemn the slipshod methods 
practised by the concerns to whom 
these are due. We can only reiterate. 
-choose your manufacturers as care- 
fully as you choose your circuits. 

VALVES 
l'ou can run t,renty modern 
2-volters on the filament power 

f consumed by one of those early 
bright -emitters f 

It does not seem long ago that the 
'' __. - ..- 

'radio valves were 'little else except were of rather fragile character. 
modified electric lamps. They had You see, the specially treated fila- 
the same kind of brightly glowing ment wires were able to give all the 
filament, although this was, of course, necessary electron emission at a very 

THE PROGRESS OF PETO-SCOTT urOn tern- 

turn this nieant that 
a much smaller cur- 
rent was necessary. 

Initially the cur- 
rent was cut down 
by making the 
filament thinner and 
in this way increas- 
ing the resistance. 
But the same effect 
was soon achieved 
with far greater 
robustness of struc- 
ture by lengthening 
the filament and re- 
taining the original 
thickness. 

V41%C '.W4 411 1LLUUV4VIUU, 
Two of the modern products of the Peto-Scott Co.-one of but yet it must be at least four or the earliest Component makers in the field which is still The "Slope " 

February, 1931 

The Âriva1 of Dull-Emitter Valves 

MODERN WLaEESS 

It must be admitted that the horn loud readers will re- A beautiful piece of radio engineering-the vital parts of a speaker developed distinctly graceful 
lines. ni ember, these current Marconiphone receiver. 

163 

uve years. AnU there are no Uoubt 
m&ny readers of "M.W." who do 
not realise that at one time every 
valve had a little glass spike on the 
top of its glass bulb, as still do quite a 
few electric lamps. But those early 

THOSE GRACEFUL 
"TRUMPETS" 

"going strong." Incidentally, this 
surrounded by grid and plate elec- greatly added to the effective electron 
trodes. emission, and by the employment of 

The real development of the re- a grid of necessarily greater area 
ceiving valve did not begin until the and an anode in similar proportion 
arrival of dull-emitter filaments Or, the all-round efficiency of the valve 
perhaps we should say, until the wide was increased in a manner far from 
adoption of such, for dull-emitter being purely theoretical. 
filaments were in experimental use You prove this by taking the 
well over ten years ago. "goodness factor." 

Vastly More Efficient 
The. "goodness factor " is the 

"slope," or "mutual conductance" 
The average" bright-emitter "con- as it is sometimes called. It indicates 

sumed some 4 watts of power in approximately the anode current 
its filament, as against the 2 watt of variation in milliamperes that accom- 
some of the vastly more efficient valves panies every volt of grid potential 
of to-day. You could work twenty variation. 
modern two- 
volters on the THE SCIENCE OF SET DESIGN 
power demanded i: 

by one bright- 
emitter! . 

¿-. - 

Practically all 
valves used to ' i 

have filaments - - 

comprising short, i 

straight lengthsof 
- I - 

wire, but eventu- 
ally zigzag and q 

"V " formations I 

were introduced.. 
. 

Dull-emitters - 

using the short 
t, 

straight filament 
s 

. - 

had been made, '. 
but, as many . 
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For a long while it did look as 
though the 2-volt valve user would 
have to limit himself to small out- 
puts, but now super-power 2-volt 
valves capable of delivering sufficient 

H.T. batteries were so expensive to begin 
with that it was a common practice to 
use strings of flashlamp batteries. 
Connecting devices to facilitate the linking 
were widely sold. A group of these 

links .can be seen above. 
164 

battery types, and in reading an 
article in which impedances and, 
amplification factors, etc., are dis- 
cussed in relation to mains or battery 
receiver circuits, you should always 

The L.F. transformer, like most of its 
- The screened -grid valve has an 

contemporaries, had no casing at all. extra grid inserted between the 

Nowadays, a mutual conductance 
of 3 is by no means a record. Onç 
of the greatest of our valve manu- 
facturers had only one receiving 
valve in production seven or eight 
years ago. They did not call it a 

general purpose" valve; it was 
taken for granted that you could use 
it wherever a valve was needed-ia 
H.F., Det., first or second L.F. 
positions 

Big Step Fçrward 
Another prominent manufacturer 

of valves who is still, well in the van 
carne along soon after with two 
receiving valves, one for HF. and 
the other for L.1 positions. That 
was progress! Both concerns now 
have dozens of types in their lists, 
and whatever your set an absolutely 
suitable valve for every stage is 
available. 

H.T. BY INSTALMENTS! 

Mains valves divide themselves into 
two groups.. In the one you have 
those that are indirectly heated, 
while the other class comprises the 
directly heated. 

In directly - Heated Valves 
An indirectly - heated valve em- 

bodies a heater element, and the heat 
from this small " electric fire " is 
communicated to an electron-emitting 
cathode by conduction. There is no 
direct metallic çonnection. The idea 
is, of course, to isolate the working 
parts of the valve from the mains and 
so eliminate hum. 

The construction of a directly- 
heated mains valve is, fundamentally, 
similar to that of a battery valve, 
except that it has a short, thick 
filament, a filament which takes a 
heavy current-the usual con- 
sumption is 8 ampere- and which 
requires only small voltage across it. 

The characteristics of mains valves 
vary considerably from those of 
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Modern Components and Accessories-continued _ 

................................................................................................................ 
You can arrive ai the " slope" 

tairly closely by taking one thousandth 
power for moving-coil speakers are 
freely obtainable. .-j i 

dividing Further, H.T. I of the impedance value and volts are coming 
this into the amplification factor. down. It is only a year or so ago 

- Thus a valve with an impedance. .that if you could not raise at least. - 

of 2,000 ohms and an amplification 350 or 400 volts H.T. you were con- 
factor of 4, has a mutual conduct- sidered outside the pale by the real . . 

ance of 2. . 
fan ! 

Not so many years ago a mutual Such H.T.'s,w hile still desirable for 
conductance of i w as reckoned to be a a really big outfit, are no longer 
kind of ideal, and you did not consider necessary for anything suitable for 
a valve that had a mutual conduct- ordinary household reception. 
ance of only 5 to be a bad valve. On There are, too, innumerable special 

. 

the contrary, it would have been valves. Pride of place must be given 
classified as of good average efficiency. to the screened-grid. It started by 

being a double-ended affair, and it was . ' - 

EARLY DAYS " 
I 

something of a bombshell to set- -' 
- i designers and manufacturers when it 

- . 

- was first announced that this con- 
, 

. strucLIon WOUju ue auanuoneu The R.!. Hypermite L.F. transformer 

. favour of the present pattern, 
has a nickel-iron core and a primary 

inductance of 50 henries.' 

j :- '.l 

il-1 

I ' 
. 

... 

Universal H.F. Amplifier 
It is safe to say that the screened- 

grid valve has become the universal 
I{.F. amplifier, w-hile the pentode lias 
enjoyed only limited success; that is, 
in comparison with the S.G. 

But the popularity of the pentode 
is increasing, and who is there to say 
that it will not eventually supersede 
the ordinary three-electrode variety 
on the L.F. side of the set2 

control grid and the anode in order 
to reduce the electro-static capacity 
between those electrodes. 

The pentode is an L.F. development 
of the SG.., and has a third grid, and is 
therefore a five-electrode valve. 

Practically all valve types are now 
duplicated by mains versions. And 
yet it is less, than four or five years 
ago that the K.L. val'es first made 
their appearance . 
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A Few Timely Words of Warning 

ascertain whether or not specific of radio mains devices. These re- 
mention is made of mains valves, commendations are specific, and cover 

Generally speaking, mains valves every vital point relating to making 
are more efiective than battery types. mains units and receivers safe for 

Modern Variable Condensers 
ç ' 

;; L.E.E. can only 
recommend 

they cannotenforce, 
as can the Board 

- (r 
. of Trade, which is, 

of course, possessed 
of statutorypowers. 

Nevertheless, no 

/ . V I reputable manufac- 
turer makes mains i apparatus that 
does not run closely 

f. . - -\ parallel with the 
j I.E.E. schedule. 

: ', \ J Any devicedirect- 

\ 
J / ly connected to the 

- - 

- 
e / power mains can be 

J a potential source 
- 

/ of danger, and 
:1 listeners should, for 

their own safety, 

f 

insist on obtaining 
amaker'sguarantee 

/ 
- - that an I1.T. unit, 

or such-like article, 
conforms with the 

- J.E.E. recommen- 
dations. 

.; We should also 
like to point out, 

too, that. it is distinctly unwise for 
complete tyros to attempt the 
design of mains apparatus, and 
only qualified engineers should take 
it upon themselves to plan their 
own mains outfits. 

Safety Measures 
The Institution of Electrical En- 

gineers' recommendations refer only 
to safety measures, and have nothing 
to do with the actual operation of 
H.T. units, etc. A mains unit may 
conform to I.E.E. recommendation 
and have this fact printed or stamped 
on it, but yet that is no guarantee 
that it is an efficient unit. It indicates 
that it is safe to use, but not that it 
will necessarily give good results. 

Mains units can be regarded as the 
younger members of the radio family.. 
It is only during the last year or two 
that they have come into real pro- 
minence ; certainly it is during tlus 
period that they have developed from 
very crude, unsafe articles to their 
present average good standard. 

Many Mediocre Makes 
We use those last three words 

advisedly, because it is a fact that 
there are many makes on the market 
of but doubtful quality. As yet there 
seems to be no clearly defined 
standard of values for these devices. 

Quite a number of people seem 

February, ¡931 MODERN WIRELESS 

value to the'radio eithusiast A section of a recent " MW." set-the " Olympia " Five. Here you can see one of the new 
M.W." dual-coil units and a double-drum variable condenser with "thumb controls." 

than the framing of recom- Note also the thorough metal screening employed electri.ally to "isolate "this HF. stage 
mendations for the construction- of the receiver. 
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Note the practically all-metal construction of the tuning con- 
cut-away e Plates and cornpensati shaped An Example of Present-Day Design 

much more compact through the use of a solid dielectric. - 

An all-mains set comprising an S.G. 
det. and an A.C. pentode valve, if 
properly designed, will give results - 
practically as good as anything that: 
can be obtained with four battery . ' . 

valves however arranged. Some . 

mains valves are so good that it can . .' 

be said they represent the peak of pro- . - 

* t 
gress in modern valve development. I 

MAINS UNITS 
Sonic invalunbie junis concerning fi 

r<., 
the selection of these devices are j . 

embodied in this section. - 

-, .1 

The Institution of Electrical 
Engineers has done many great 

. 

things, but none of its works " 
can be of creater practical .. - - 
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Modern Compònènts and Accessories-còntinued 
....................................................................................................... 

to be completely hazy as to what available makes it possible for you to 
should be expected from a mains unit choose a unit capable of giving just _- 
costing this or that amount of money, the output necessary in your im - 

and that is not to be wondered at, mediate circumstances. 
for H.T. mains units are particularly. '- . 

- 

difficult objects to classify. , 
. -: 

They divide easilyenough into the 
two 'main groups, D.C. and A.C., This accumu- . 

but a wide range of differen qutputs lator cell is 
. 

is met. Nevertheless, there is an some years . 

automatic kind of ßorting out old. The phy- 
process, and no doubt in duc cours sical appear- 
complete standardisation will, result. - ances of bat- 

At present, however, prospectiv ' teries change 
purchasers of HT. units must find - little,although - 

themselves very perplexed as they are ' great improve- 

faced by .the long lists of different ments in their 
A recent T.C.C. condenser arranged for 

models offered by different manu- plate s truc 
- either vertical or horizontal mounting. 

facturers, - . . . 

turc, etc., have It has a bakelite case and a non-inductive 
been made, plate assembly. 

A Wide Assortment . -. . 

MODERN WIRELESS February 1931 

With vastly improved components at our command it is possible to design short-wave take kindly to such a unit unless each 
sets that can be handled by more or less ûnskilled operators. The short waves 
were once the exclusive preserves of the real "fan." But above you see an adaptor tap were adequately de-coupled. 

that converts practically any ordinary broadcast set into a short-waver. But we are rather wandering away 
166 

But it must be said, in fairness to 
the trade, that there is this in favour 
of a wide assortment of types 
with growing competition prices are 
naturally being cut down to the 
lowest possible minimums, ad the 
fact that many different models are 

. - .. that they can reduce their cost of 
manufacture. And you do not have 

You see, roughly speakiiig, the to pay so very much more if you have 
greater the output the higher the to buy a unit that is really consider- 
price. Some concerns concentrate. ably bigger than you need. It is in 

ou the production of but two or three this direction that we are moving 
models, and this right away means towards standardisation, for you find 

even those firms having the widest 

SHORT WAVES UNDER CONTROL . 

ranges, while retaining the greater 
proportion of their models for the 

ÇT present, are tending to give greater 

11 
prominence to just the one or two. 

The Output Problem 
When we refer to output we do not 

- 
- I ., ¡y mean only .aggregate. voltage, and 

- current outputs, but the number. 
auid kinds of tappings into which 

* these are divided. A very simple 

- - unit may have only. two HT. + 

f 
- voltage and the other a fixed, or there 

- 
7 

terminals, - one' giving- a, variable 

4 j may be only three fixed terminals. 

j . 
A more complicated outfit perhaps 

- includes as many as fivc H.T. taps,: 
three of which are of a variable 

- - .character; so you see, the problem 
. is not such a simple one as might 

. 

I 

at first sight be thought. . 

. - 
- Every additional terminal on a' 

. mains unit carries with it the nece- 
sity for additional " separation," 

and it is in regard to separation. 
. --- . . - I that so many otherwise good units 

- fail. It is easy enough to provide 
twenty H.T.-j-'s merely by tapping 

r - - - down a potentiometer device, but 
- the modern high-amplification set,- 

t unless it has very efficient separation -'' in its own construction, would not 
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the famous Siemens' family of-radio batteries. 

may be immediately needed. If your 
set has only two H.T. positive 
terminals, it is wise to purchase a 
unit that has at least three ; while if 
the total HT. current consumption 
of your present valve set is 20 milli- 
amps, buy a unit capable of delivering 
at least 30, at rather greater voltages 
than are specified for your valves. 

You do not want to render a new 
unit completely useless soon after 
you have bought it merely because 
you fancy using a bigger set or rather 

PANEL PROGRESS 

rhe Brownie S.G. Three strikes a decidedly 
modern note with its tastefully and con- 

veniently disposed tuning controls. 

But such things as Transformer 
y. R.C.C. strike right at the root of 
amateur radio. You see, practically 
every set has one or more L.F. 
amplifying stages. 

There were, and are still, two widely 
used methods of coupling L.F. ampli- 
fiers, viz., by means of an L.F. 
transformer and by the resistance 
capacity method. 

When the case for each of the two 
was evenly balanced, and experts 
quarrelled among themselves as to 
the advantage and disadvantages of 
the two systems, the home constructor 

voltage. 

Practical Advice 
There should be sufficient smooth- 

ing to prevent any hum creeping 
through. Some radio salesman may 
try and convince you that a certain 
amount of hum is inevitable, but that 
is not the case, for a completely 
silent background is possible with 
efficient apparatus. 

In conclusion, we advise the pur- 
chase of a larger mains unit than 

THE NEW IDEA 

r - -- BIfl' 

rLJLLO'QY 

- 1-Y - 

This new product of Messrs. Wright and 
Weaire is a potentiometer fitted with a 

grid-leak clip. 

LOW-FREQUENCY 
TRANSFORMERS 

4 par tie«larly Interestinq section, 
eh ich, although in itself complete, 
eo,istitl4S an astonishinqli up- 
to-date supple nient to the "M.II'." 
Irons! ormer Rcvieiv published __ 

last gear. 

U Time often provides a very full 

practice of the time tend to run 
parallel pretty closely nearly the 
whole way. 

It is true that there is a minor 
struggle in process even as we write, 

TUNING TECHNIQUE 

- I, 
s 

rId 
s 

answer to " buning questionsof the A modern methnd nf sirnn1ifvin th tiinir 
hour." We have already referred to 
one such. This was: "Is H.F. 
amplification worth while " A query $ - - 2 that was raised with perfect serious- 
ness and which embraced doubts 

H.T. batteries are now designed and manu- nursed by even fully qualified radio 
factured on special lines suited to the special engineers. 
work they have to do. Here is the latest nf . - 

condenser. 

which can be summed up as: "Are 
there such things as side - bands 
However, this is almost entirely 
academic and fails to move the average 
home-constructor. 

from the main points. Let us sum- 
manse the requirements, or the 
qualities that should be looked for in 
a mains unit. First of all comes 
safety, and when a unit conforms 
with the I.E.E. regulations safety is 
assured. 

Next, it must have at least as 
many output terminals as there are 
HT. terminals on the set to be 
supplied, and. each terminal must be 
capable of delivering the required 
current with a little to spare. 

The unit's output terminals should 
be adequately " separated " ; that is, 
the A.C. resistance obtaining between 
any two of them should be extremely 
low. It might be advantageous for 
one or other of the positive tappings 
to be able to provide a variable 

more greedy power valves. And if 
you can actually try the unit on your 
set before you pay the money, so 
much the better. 

- 

A NEAT DEVICE 

There.is an old saying that "it is 
easy to be wise after the event," and 
somehow that seems to fit in very 
well in regard to another question that 
was a never-failing source of discus- 
sion in radio circles a mere three or 
four years ago. 

An Old Controversy 
It was usually raised in this manner: 
Transformers versus Resistance 

Capacity Coupling "-and long and 
fascinating vere the arguments in- 
voked by the protagonists of each 
method. 

But radio has grown up from the 
contentious stage. There are very 
few technical controversies raging 
nowadays; but, then, there is no room 
for controversy when the theory and 

February, 1931 MODERN WIRELESS 

There Are Very Few Technical controversies Raging Nowadays 
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Nevertheless, it must be admitted thir job properly, while others failed transformer would have been dis- 
that the bumps of controversy which toe stay the pace. In either event, tinctly out of place in a 1925 set. 

- . 

' There is very little doubt bt that it 
would have been regarded by not a 

- few as a " poor specimen " it is 
possible in such a business as radio 
for things to be" too go9d." 

. . 

- What.a Difference! 

i 'In 1924 there was selling an L.F. 
- , - 

. transformer at 25s. that was an ans- 
- t. f j 

tocrat in its class. It was miles ahead 
L 1 - ; 

of many of its contemporarie.s, yet its 
JJI primary inductance was 'a -mere 15 

. . 

L 
- ¡ 

I 

r' 

' 

henries.! The same concern nowadays 
i!. produces an L.F. transformer at half 

.- A.0 VALVES the price with a primary winding _____- 
I - - inductance of 50 henries! 

This extremely ' 

effective' Ediswan 
. r- 

., 

' And for the figure of 25s., or so, you 
2-valve mains- set . - - 

-' can purchase L.F. transformers whose 
employs two of primary inductances range up to 200 
-those - new mains - -. - - henries. This is reaily astounding 
valves (Including' 
the A.C.fPen. in the r ' 

- . . 

' 

progress when it is remembered that 
L,F. stage), and is - ' this vast improvement in regard to 

senttheftheLt i . 
' one quality has been accompanied 

in present-day set - . -. ' - , - - 
by great improvements in other 

design. 
- . -- - 

. technical characteristics of this par- 

- 
- 

ticular component. 

An L.F. transformer of to-day built into a 
neatly moulded case and provided with 

substantial' terminals. 

when we do that or this, or that 
so-and-so scheme pssesses these 
advantages or those disadvantages, 
etc., etc., etc. 

first boom days of radio immediately 
following the inception of broadcast- 
ing, which created, almost overnight, 
as it were, an enormous demand for 
all kinds of components. 

Of course, there were plenty of 
concerns with no qualifications other 
than experieiices of smalr and general 
engineering works only too ready to 
leap in with well-shielded cases of 
absolute "tripe" disguised as radio 
apparatus. , 

Some of these concerns eventually 
' grew up" and settled down to do 

the fortunate outcome is that there 
is not an alarming proportion of 
wireless rubbish marketed to-day. 

But no industry can con'imence àt 
perfection. Everything must grow, 
and the growing pains of radio were, 
after ail, not very serious. The L.F. 
transformer of four or five years ago 
was a crude affair, but so, with but 
few exceptions, were all the 'other 
radio components. You may safely 
say that the early transformers were 
adequate for their time. A 1931 LP. 

Modern Components and Accessori es-continued 
will be forgiven if he seemed per- now have been smoothed away were 
piexed in the selection of his circuits, the spice of life itself. tj 

We can afford to laugh at such However, we have ample compen- 
things to-day, because we are in the sation in our more exact knowledge 
happy position that we can say for of the science of radio. Mystery may 
certain that this or that will happen be intriguing, but too much of it is apt - 

NEATLY CASED 
to be disturbing. Anyhow we know 
which we would choose between the 

' 

admittedTy OElamorous uncertainty of - - 

=f=Yde:;gfl 
we must not let ourselvcs fIl into 
the habit of looking down at past 

I I practices. Anyway, most of us were 

lip Ç$ engaged in them! A 1931 Model - 

- 

, ,, 
Radto s Growing Pains IIP 

p Also, it would not be fair to accuse 
Note the clamped edges of the vanes, the 
cut-away end-supports, the "stop" device, 

' m&iiiifacturers of exploiting the public and other features of this new Ormond 

with badly-made apparatus rn the No. 4 log slow-motion variable. 

MODEN WnEus February, 1931 
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There are still L.F. transformers 
obtainable with primary inductances 
as low as 15 henries.; one or two do 
not scrape up much more than 10 or 
11 henries, and where these are con- 
cerned there is still point in the 
question: " transformer or resistance 
capacity ? " But the figures of 
primary inductance of most L.F. 
transformers are freely available, so 
that the constructor is easily able to 
avoid those that are not up to 
standard. 

What Do We Need? 
We must make it clear that we are 

dealing in this article with compo- 
nents for normal home-constructed 
receivers. There are special con- 
siderations attaching to higher power 
apparatus that may make it difficult 
to decide upon the dispositions of the 
various elements in an L.F. circuit. 

But that does not mean that we are 
unable to plan with precision for a 
definite purpose. articular condi- 
tions will always call for varied. 
treatment. 

Now what are the definite require- 
ments of a good modern transformer; 
according to modern standards? First 
of all, it should have a high primary 
winding inductance.; 50 henries is 
good, 200 henries is magnificent, 
always providing the resistance of - 

the primary winding does not run 
into too many hundreds of ohms, and 
that the capacity of the secondary 

standard in respect to the foregoing 
qualities. What further efficiency 
factor should we look for? Well, there 
is the frequency amplification curve. 

MAKES 

f!-, 

TUNING EASIER 

- 

-1 

't 

2Q! 

1! 

- .., 

j. 

- - 

able losses in the higher frequencies 
that will occur at other points in the 
receiver. 

It is not lilely that yòu will get a 
bump in the bass part of the curve. 
On the other hand, a transformer 
should not be classified as poor if 
there is a falling off at about 100 
cycles. 

There are two things to remember 
in this connection. Firstly, you have 
got to have about a 25 per cent drop 
before the effect will be audibly appre- 
ciable, and, secondly, there will pro- 
bably be in any case a far greater bass 
failure in the loud speaker or other 
sections of the set. 

Shunt or-Direct Feed? 
lt should be noted whether the 

transformer primary winding in-. 
ductance or the frequency amplifi-. 
cation curve is taken when current is 
being passed through the component 
greater, or at least as much, as will be, 
taken when you use it. 

Maybe the characteristics were 
arrived at with a shunt H.T. supply. 
This necessitates the tise of a resist- 
ance and condenser. There is nothing 
against shunt HT. It is often veiy 
advantageous, but there are instances 
when you may not desire to employ 
it. 

For example, a simple Det.-L.F. 
set of a quite satisfactory nature can 
be designed without the recruitment 
of those additional two comnonents 

February, 1931 
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maintained, their popularity. provide cornI)dllsatlOn tor the mevit- so-very-long ago. 
169 

- - 

winding remains extremely low. 
Now supposing we located a number 

of makes, all more or less of the same 
price, and all said to be of good 

BRITISH BATTERIES 

: 

At one time foreign countries had a firm 
grip on the battery market of this country, 
but Ever Ready have increased, not merely 

A drum dial due to Jackson Bros.-very 
old-established makers of first-class vari- 

- able condensers. 

Sevetal manufacturers send their 
transformers to the National Physical 
Laboratory aìd freely advertise the 
curve drawn up by this authority. 
N.PL. rèports are absolutely im- 
partial and their accuracy cannot be 
questioned. 

An Excellent Curve 
A curve of this nature would show 

you exactly iust how evenly the par- 
ticular transformer deals with the 
various frequencies in the audio 
range. If the curve is a practically - 

straight line Irons 30 or 40 cycles up 
to 4»00 or so, the component reaches 
a high standard. 

You do not want a big bump in the 
curve at the higher frequencies, 
although a rising characteristic here 
will be advantageous, for it will 

However, it is not likely that tfie anode 

CAUSED GREAT INTEREST 

./ 

j. 

The introduction of the Amplion 
Lion loud speakers, with their b 

specially compensated reed 
movements, was a notable event of not- 
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obtained in small compact cofistruc- The leisen L.F. transformer, leisen valve holder, and leisen which this article 
t!ons. HF.. choke. is concerned. 
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The core of the modern L]?. trans- 
former of good construction and 
design will be a very efficient mag- 
netic circuit, and there will be little 
external magnetic dissipation. 

Those old-time L]?. transformers 
radiated quite a bit, and shielding of 
metal may have been necessary in the 
somewhat unstable amplifiers of the 
time. 

In modern conditions, and with 
modern design, it can be said that 
shielding in an L.F. transformer is 
mostly quite unnecessary. A de- 
signer of a set is able to provide 
sufficient separation of stages without 
that. 

Nickel-Iron Alloys 

No.article dealing with L.F. trans- 
formers would be complete without 
mention of the new nickel-iron alloys. 
These are now widely used for the 
construction of cores, since they 
enable high primary inductances and 
low secondary self-capacities to be 

L.F. transformer has grown up to the 
status of a quality component. And 
its growth has been rapid, for it is 
only a matter of two or three years 
since it was a kind of poor man's 
alternative 

there are both extremely good and 
extremely poor pieces of apparatus 
on the market, but if anybody not 
too well up in radio learning is sud- 
denly in urgent need of a radio com- 
ponent or accessory, he has little 

to guide him in his 
choice of goóds. 

He has the fairly 
certain safeguard of 
a well-known naine, 
but t h e names 
of many quite 
reputable manu- 
facturers of certain 
lines may not be 
well known to him. 

The indication of 
a national bureau 
would be a sound 
guide. That, how- 
ever, has to do 
more with the 
future than with 
the present, which 
is the period with 

THREE POPULAR COMPONENTS 

It can he said that, generally 
speaking, it matters little of what 
substance the casing of the component 
is, provided it gives ample protection 
to the windings against mechanical 
shock and atmospheric conditions. 

A NICKEL-IRON CORE 

( L_iI 

LLlc I 

This tiny Igranic L.F. transformer achieves 
its efficiency through the use of a nickel- 

iron alloy core. 

former coupling, but for purity it was 
essential to go to the resistance 
capacity method. 

The L.F. transformer has retained 
its superior amplifying powers, while 
it has crept up almost into line with 
resistance capacity coupling in regard 
to purity. 

Quite Grown Up 
Resistance capacity coupling can 

have distinctly useful application, 
more particularly where it is desired 
to provide frequency compensation 
in the transaction between the anode 
circuit of one valve and the grid 
circuit of another. 

And there are instances where it 
does not matter particularly if you do 
drop volts through an anode resist- 
ance, but where H.T. volts are scarce 
the L.F. transformer has no rival. 

Indeed, it can now be said that tise 

A very latest product of a great accumu- 
lator-makng concern-an Exide unspill- 

able cell. 

It was sneered at by tise ambitious 
amateur able to command plenty of 
apparatus and plenty of H.T. 

There is no standardisation in the 
manufacture of L.F. trànsformers, 
but then there is little standardisation 
of many other popular radio com- 
ponents. One of these days, no doubt 
the radio trade will organise a bureau 
to frame definite specifications for 
various radio products. - 

There have been attempts to do 
this, but, of course, such a project 
is fraught with difficulties ; however, 
it will he a great day for the buying 
public when this great step towards 
radio rationalisation is taken. 

A National Bureau? 
At present it is widely known that 

Modern Components añdA ccesso ries-co,tinued-< 

circuit of a detector valve of such an 
outfit would raise sufficient grid 
current appreciably to affect the 
operation of any modern LF. trans- 
former. 

Constructors often ask whether 
there are any advantages in metal 
casings, having noticed that while 
some have these, other L.F. trans- 
formers are built into bakelite or 
cases of other insulating material. 

Shielding Not Necessary 

Characteristic curves of some of 
these nickel-iron instruments are very 
near perfection. Nevertheless, there 
is not quite complete unanimity among 
the transformer manufacturers in 
regard tLYthe usé of nickel-iron cores. 
However, there can be no doubt as 
to the real merits achieved both by 
nickel-iron and other special con- 
structions. 

To hark back to the past again, it 
was once said that you could get 
greater amplification with trans- 

NIODERN WIRELESS February, 1931 
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to the set for so lon a iriod of time 
This compact unit provides plenty of H.T. and up to about 30 volts grid bias from the that the high-tension battery has naim. It is suitable for any ordinary set having up to four or five valves, and including 

largely lost its voltage and become twoL.F. stages. 
171 

I 400-ohm baseboard-mounting potentio-: 
.meter (used as vtriable resistance) (Igranic, 
Or Lissen, Wearite, Ready Radio, etc.). 

2 25-meg. grid-leak type resistances and: 
vertical holders (Dubilier, etc.). 

: 

I potential divider, 15,000 or 20,000.ohms: 
(Igranlc, or ulgin, Wearite, Climax, etc.). 

: 

- - 

I 25,000-ohm fixed resistance and holder: 
(Ready Radio, or Ferranti, Lissefl, etc.). 

: 

lCHOKES - - . .-. 
2 smoothIng type ibout 20 henries, one -. 

- : 
heavy- duty, one medium (Varley and. 
Lissen, or RI., Ferranti, Igranic, Wearite,. -- 
etc.). - 

- : 

.. 

- 
FIXED CONDENSERS 

",working" 
: 1 4 mfd., rating not less than 

-, 250- v'olts- (T.C.C., or Dubilier, Igranic, - 
Llssen, etc.). 

2 2 mId, ditto (T.C.C. and Ferranti, or. 
..-. 

: 

- Liegen, Hydra, Dubliier, Igranic, Muihird,. 
- -Formo, Flita, etc.). - J 

' 2 2 low 
.' 

mId, of usual voltage receiving": 
type.(iiubilier and Liasen, or other guodI I 

J ji - 

makes). - ,: 
.- 

- 

1 1 nifd. and 1 2 mfd., working rating not: . . 

less than 200 volts (Liasen, or Igranic, ."" 
etc.), 

- MISCELLANEOUS - - . 

: i mains double-pole on-off switch for panel: ., 1g L - mounting (Bulgin). - : 

1 0-250 or 0-300 voltmeter (Ferranti, orI 
Bulgin, Weston, etc.). 

8 safety sockets and plugs (Clix, or Belling: 
&Lee). : 

i terminal strip, O in. X 2 in. 
Flex, wire, plugs, etc. , - 

- 

Both are liable to be left connected 
- 

= - 

r 

F,' 

=4 

u 

- fumbling in the dark. 

EALL YOU NEED TO BUILD IT 
PANEL 

I 9 in. X 7 in. (Red Seal, or Liasen, Goltone,I 
etc.). - 

1 CABINET . 'E 
Paiiel space 9 in. X 7 in., baseboard 12 in. 

deep (Canico, or Pickett. Kay, Osborn,1 
Lock, etc.). 

RESISTANCES E 
1 10,000-ohm panel-mounting potentionìet.er 

1 (Varley). 
i 1,000-ohm baseboard-mounting potentÂo-I 

meter (Ready Radio). 

The Question of L.T. 
We have come across many cases of 

instability in receivers due to dying 
and dead grid-bias batteries. One of 
the cells may dry up, causing high 
resistance in the grid circuit of one 
or more valves, with the conse- 
quence that back-coupling occurs. 
The voltage drops and the valves do 

The obvious thing to do, there- 
fore, is to do away with these batteries 
and use tile mains wherever possible. 
There is no need to scrap the L.T. 
battery, that can probably be 
relied upon to give years of faithful 
service, but it is au undoubted 
advantage to obtain both anode and 
grid voltages from the electric light 
supply. - 

GIVES H.T. AND G.B. FROM THE MAINS- 

are neqbgible. 

P]'HE greatest sources of trouble 

j in the maintenance of a 
modern radio receiver are 

undoubtedly dry batteries. The 
modern accumulator rarely gives any 
trouble, and it is easy enough to tell 
almost at a glance whether it is in 
good condition or not. But when one 
considers the ITT. and grid-bias 
batteries, one is to a certain extent 

unreliable, causing all sorts of coup- 
ling troubles, while the GB. battery 
has practically faded out. We have 
often forgotten this battery until it 
has hardly half its voltage left. Then 
comes the replacement of the two 
batteries, and in many cases, 
especially where large sets are con- 
cerned, this necessitates quite a large 
outlay of money. 

M 

notgt enough, the H.T. consumption 
goes up, having a further bad efiect 
upon the H.T. battery, and while we 
may- be tolerably sure of a constant 
filament supply from the accumu- 
lator without frequent tests and 
careful examination, we can never be 
absolutely sure that neither dry 
battery-the H.T. nor the G.B.-is 
leading us up the garden. 

- If you have D.C. ?imins, why' not malee full i 
of them ? Wit li a sim pie trichle-cIiargr, oi 
niains L.T. supply, and the unit prescri bed he 
you have au oil-power supply which ii 
enable you to run your .et entirely ¡roui the 
electric light supply. Nothing could be sin ipler 
or i,,ore free ¡roui trouble, ad the running ----- - 

A 
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&8-20-- ji one tapping (H.T.+4) through the 
.25/SIEG9 - second smoothing choke. But let us 

E /456. begin at the mains end. 

The system of HT. and G.B. tappings and the de-coup!ing devices employed in the unit Across the mains, controlling the 
enable perfectly smooth power to be obtained without a mass of apparatüs that necesitates supply to the unit, is a special double- 

large initial expense. pole mains switch. This is situated on 
172 

HT- 

¿.8-f 

'o I 
'QOOOOM5! 

I VAI?IAIE 

J 

Some Circuit Features 
And now, having had a brief glance 

OVOL 

'2 t q at the photographs and at the list of 

V/ components, let us examine the unit 
more closely by means of the 
theoretical circuit. You will see that 

MFO ûo,a,.ePo, very simple smoothing has been 
qocc,i,.is ,41Aa1S Sw,rCii employed, with the idea of keeping 

T 
Por/MErQ . 

I_____ 
down the price as far as possible, 
though no efficiency has been lost on 
that account. 

MFO M 
On'M5 

There is one heavy-duty choke 
OOO OrE/OMT and one medium-type choke, all the 

25 anode current going through the 
I MO ro heavy choke and all except that via 

glance at tne pnotograpns will 
show that it is a compact and ex- 
tremely simple unit to build ; there 
is nothing very much ih it in the way 
of components, and all the connec- 
tions are perfectly easy to carry out ; 

but it will remove once and for all 
that uncertainty as to whether the 
set is giving of its best, or whether 

The meter:on the panel and the variable resistance (combined with the potential divider 
inside) provide smooth and accurate control for the H.T. voltage. 

a scheme of power supply which we- 
and we are súre you also-consider is 
highly preferable. Where mains are 
not available, then, of course, batteries 
have to be used,.and the modern liigli 
tension battery is really a wonderful 

- EFFICIENT BUT NOT EXPENSIVE 

¿r* 3 o- 

not. There are no rectifiers to wear 
out in the " MW." all-power unit, 
and provided care is taken in its 
construction, and good components 
are used, there is no reason why you 
should not get constant service 
without the slightest trouble ; if 
second-class components are used, 
however, and especially does this 
apply to the high-voltage condensers 
which are necessary, then you may 
expect trouble I 

before you this simple all-power D.C. 
mains unit. We call it " all-power 
because by the addition of a simple 
trickle-charger, or a simple LT. supply 
unit, you can derive complete power 
for your set from the electric lght 
supply if you so desire. 

The LT. unit itself has not been 
incorporated in the main unit, 
because we also feel that a large 
number, while ishing to change over 
to mains HT. and GB., will not yet 
wish to scrap their accumulators. 
Many vill probably have trickle- 
chargers in their possession, hut others 
will prefer to lise their accumulators 
till they are worn out-which may 
be many. years hence-before 
thinking about changing the filament 
supply to the mains. 

Very Easy to Build 
But to the man possessing D.C. 

mains a change over from battery 
to electric supply for H.T. and G.B. 
will come as au undoubted boon, and 
so, as we said before, we present this 
all-power mains unit in the sure 
knowledge that it will prove an 
e±tremely valuable proposition to a 
very large rumber of our readers. 

you down again. 
Here let -us state that we have 

nothing against the dry l:mttery as 
such. We are merely putting forward 

more reliable than its brother of a 
few years ago. 

But even the best battery needs 
replacing, whereas a mains unit dQes 

COMPLETE VOLTAGE CONTROL 

4l 

'./o7 _j 

2H_ - 

OOUSLEPOL.e 
I 

sì .TÏsTfrwrcH 

2 

VOL TME TER O-250v. 

2"- 
VAi'/ABLE I 

RES/ST.. 

" -.- 
. . 

- .9/'- 
e o 
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1 the panel of the unit. It is an ideal the set, you would short your mains; the way, is used as a variable 
component, for it enables one to cut so in connecting up the unit (switch resistance. The reason for this will be 
the mains right off, so that one can " off," of course) you take HT.- to explained later. G.B.-2 is controlled 

I make alterations inside the unit HT.- on the set, remove the earth by means of the slider of the potentio. 
the slightest fear of a shock. lead from the earth terminal on pur set, meter of 1,000 ohms, and both ' 

So many mains units are controlled and connect it to E on the mains unit. these potentiometers, you will notice, 
by a single-pole switch, which only And now let us turn our attention are connected in series with the 
breaks one side of the mains. Con: to the grid-bias terminals. Grid HT. negative. 
sequently, it is quite possible to get a 
severe shock from the maim unit, PERFECTLY SAFE TO HLNDLE although 3011 may think that it has : 

been switched off. In reality, of . . 

Course, in this eveñt one pole of the __ 
mains is still connected to the unit, 

: . . 

and in such cases it is necessary to - 

remove the mains plug itself before . . . . 

complete immunity from shock is 
achieved. . 

SuppEy Nt:tbaHrstead . .. 

With the " MW." " All-Power " a strip the unit . 

Unit, however, complete safety is 
. . 

has special mex- . 

pensive safety - - achieved, and there is no need to run .ìÖ 
sockets and 

to the adaptor plug and remove that p i u g s fo r 
before you carry out such things as carrying the 
voltage adjustment inside the unit. connecting 

From the switch we go along the wires to the & 

set. F. 

positive side, and we find a 10,000- 
ohm variable resistance. This is 

J D - 

situated so that it is controlled from 
. 

the panel, and is set so that the - 

maximum voltage of your valves. 
(andno more) is obtained. But we 

. 

. 

will discuss that a little later. 
On the set side of the larger smooth- ,. . 

ing choke (the first one) we find' the 
tapping H.T.+4 and a 4-mfd. con- -. 
denser, which is placed right acros 
the unit. This condenser must be 
capable of working at not less than. I 

250 volts, for it may have to resist 
the full mains voltage on occasions 
when the filaments of the valves are of! 
and the mains unit is on. Therefore, . 

it must be of first-class manufacture. 
The second smoothing choke feeds 

the three H.T.+ tappings: H.T.+1, 
H.T.+2 and H.T.+3. H.T.+2 has - - 
its voltage varied by means of taps .. .. .. 

on the potentiometer divider, while 
H.T.+I has its voltage varied jn the..: * 

-. . - . 

sanie way, and, in addition, this tap- 

February, i931 MODERN WIRELESS 

Special Safety Switci; Cont,ols the Power Supply 

negative taken straight to earth on 400-ohm potentiometer, which, by value in volts of the total grid bias 
173 

ping has a de-coupling unit of 25,000 
obtus and a 2-mfd. (200 volts working 
type) condenser between it and 
H.T.- - 

Careful De-Coupling .' 

You should also note the 2-mfd. 
condenser (also high-voltage type) 
between H.T.- and the E terminal 
of the unit. This is in case your mains: 
have the positive side earthed. Were 
this condenser omitted and H.T. 

The lead from the mains plug should be tacked, by means of insulated staples, neatly round 
the baseboard to the on-off switch, seen on the right of the meter. The switch enables a 

complete break from the mains to be achieved, eliminating any risk of shock. 

bias -1 is carefully de-coupled by the 
25-meg. grid leak and the 2-mfd. 

condenser between GB-1 and 
HT.-; this condenser and that 
condenser from G.B.-2 need not be 
of the high-voltage type. 

The voltage of G.B.-1 is con- 
trolled by means of the slider of the 

That is, both the total anode and the 
"waste "current through the potential 
divider flow through the potentio- 
meters. This, of course, causes voltage 
drops across the potentiometers, and 
it is by means of these drops that the 
grid bias is obtained. Naturally, this 
deducts from your HT. available the 
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') 'jI '-ir J) r Ç ( 'ï " unit and adjust the variable resist- 
É É ance 10,000 ohms: until the voltmeter 

viaa. /iT4 /1.1t3 HI*2 HTtI 11Th G.ß1 GB2 L.. (Coatin.ued 0m paqe 248.) 
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There is nothing in the oonstruction two small points. One is that the vol. 

HOW THE UNIT IS WIRED 

per volt, and it should read to 250 or 
300 volts. If a Ferranti meter is 
employed,, one can get a cutting tool 
from the 'mâkers to cut the necessary 
pole in the 'panel, thus making it a 
yery easy job, otherwise a fretsaw 
can be applied with success. 

The second point is that we 'would 
like to emphasise the importance of 
keeping to the types of fixed con- 
densers mentioned in the list of com- 
ponents; when it is stated a'condenser 
must be of high-voltage WORKING 
type it is absolutély essential that you 
get the type of condenser specified, 
otherwise you will get trouble from 
breakdown, and breakdown may mean 
shorting across the mains, and the 
possibility of damaging the smoothing 
chokes. 

Connecting the Set 
Of course, the unit should be kept 

in its cabinet, and should on n 
account be tampered with while the 
switch on the panel is in the ON 

p o s i t i o n. This must always be 
switched of! before any parts of the 
unit are touched. 

Now let us assume that all th 
connections have been made anc 
carefully soldered together and w 
are going to connect the unit up to a 
three- or four-valve set which has. a. 
screened-grid valve, detector and one 
or two note-magnifiers. 

The first thing to do before switch- 
ing on the unit, or connecting it to 
the set, is to place the 10,000-ohm 
resistance at the maximum position, 
with the resistance all in circuit. 
Then switch on the unit and 
the reading on the voltmeter. If no 
reading is seen then you have the 
polarity of the mains wrong, and nìust 
reverse the plug, which is put into 
the electric light socket. It is advis- 
able to mark the plug in some way after 
you have found the right way round,' 
to make sure in future. 

Before Switching On 
Now switch ofT the unit and connect 

up to the set. H.T.+1 should go to 
the detector; H.T.+2 is intended 
for the screening grid of the SG. 
valve; H.T.+3 is intended for the 
anode of the screened-grid valve and 
also for the first L.F. valve, and 
H.T.+4 can be used for the output 
valve; or you can use H.T.+3 for - 

this stage and neglect H.T.+4. 
Now, before switching on the fila- 

ments of vourset, switch on the mains, 

MODERN WIRELESS February, 1931 

avaiLable, but this is allowed for in which requires us to go into details meter used should beof a type having 
th design. other than, porhaps, to mention one or a resistance of not less than 200 ohms 
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&DJIJSTABLE CONDENSER FIXED CONDENSERS - Parex, Keystone, etc.). 
i 'OOt-mfd. max. compression type (RI. J 1-mfd. (Filta, special type with extra 

Vai'icap, or equivalent in such makes as terminal to hold dc-coupling resistance). MISCELLANEOUS 
Formo, Liascii, Polar, Lcwcoi, etc.). I 2-mid. (Liasen, - or Ferranti, Igrarile. i screen. 7 X 3 in. 

Lissen, Dnbllier, Hydra, T.C.C., MuUard, 2 panel brackets (Collett, or similar hinged 
SWITCHES . )'iltrs, cte.). - type). 

2 3-point on-off wave-change (Red Diamond. J 0003-mid. (Ormorid, or Telsen, Lissen. 4 plugs arid sockets (Belling-Lee, or 
or Ready Radio, Bulgin, Wearite, Magnum, T.C.C., Duhilier, Ready Radio, EiJiswan Eclex. etc.). 

- etc.). Ferranti, Muilard, \Vatmei, etc.). 2 terminai blocks (Belling-Lee). Wire, etc. . 

i 
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constructor. Also, it is doubtful readers of MODERN WIRELESS They Of course, compactness is one of 
whether any other fundamentally are probably prepared to tackle the chief reasons for the neat ap- 
different scheme will ever succeed in something requiring a little more pearance of such sets, and in this 
completely displacing it. patiencè and constructional skill, connection the designer of commercial 

f ...................................................... e ... 
THESE ARE THE PARTS YOU WiLL REQUIRE 

PANEL _ I on-oil switch OriiionJ, or Li.sa'ii, lgranie5 2 'OI-mfd. (T.C.C, and Liswn. or otht 
12j X 7 In. (Red Seal, or Goitone. Liasen. Ready Radio, Goltone, Lotus, Keystone. good makes). 

Pcrmcol. etc.). . Wearite, Bu!gin,Juiiit. Benjaniln,Magumn,. 2 '002-mId. (Lissen, etc.). 
lied Diamond, etc.). I '001-mid. (Telsen, etc.). 

CABINET 
for coust.rnctouai detaIls. Caii he 

. 

RESISTANCES CROKES 
home-made, or the data given can i 

I 25,000-ohm Spaghetti type (Magnum, or 2 HF. (Magnum, and Ready Radio, or 
handed to one of the usual cabinet. heady Radio. Bulgin, etc.). other compact types of good manu- 
making ftrms. I 690-ohm ditto. 

. facture). 
i 2-meg. grid leak and holder (Igranie. ', 

- 1-output (RL Hypereore. or other >- 
VARIABLE CONDENSERS Ferranti, Dubiluer. Ediawan. Lisera. 

' compact type). 
1 Double-thumb-drive with 2 '0005-mId.. Grahamn-Farish, Mullard, etc.). 

variables (,fit.). I I-meg. grid leak and holder (Dubilter, etc.). TRANSFORMER ' 1 '0001- '00013-, '00015-mId, difFerential 1 100,000-ohm amid holder (\ai'ley, Ot I L. F. (RI. Hypermlte, or other veri 
reaction (Lotus or other good make, e.g. 

liadio, 
Igranic, Dubiher, Lissea. Mollard, etc.). compact type of good make). 

J.B., Ready Liasen, Magnum, VALVE HOLDER3 Igranic, \earite. Ormond, Polar, Parcx 4 horizontal type (Wit., or Bulgin, Juni C0I,LS 
Buitoti etc.). etc) . 

O 2' M. W."dual-range (lt.I.;or ',earite Ready 
Radio Goltone. Maenum. Tuneweil. 

now. This type of construction 
dates back almost to the period 
when the horizontal panel with 
the valves and half the innards 
of the set mounted on top of it was 
employed. 

A Real Advance 
The vertical panel style (originally 

termed " American ") has very much 
to recommend it, particularly from 
the point of view of the average home- 

Among the chief advantages ot 
sets using vertical panels are sim- 
.plieity of construction and accessi- 
bility. They are easy to wire, and 
when any back-of-panel adjustment 
is necessitated no difficulties of access 
are encountered. . All these appeal 
greatly to the áverage constructor. 

But what about the advanced 
enthusiast, of whom there are quite 
a large number, particularly among 

Avoiding Monotony 
Over those who have built or 

handled many sets of the standard 
vertical pattern type there comes at 
some time or another a kind of fed-ui) 
feeling with the monotonous sameness 
of the general appearance of these 
sets. A feeling which is not lessened 
by the fascinating appearance of 
many of the present-day commercial 
sets, with their drum-drive condensers 
and neat little panels. 

THERE are those who, while 
admitting that progress in 
circuits has been very great 

(luring the last few years, consider 
that design, so . far as physical 
arrangement and appearance are 
cínìcerned, has not kept pace with 
it.And, of course, there is quite 
a ot in what they say. 

The upright panel screwed to a 
baseboard at right-angles to it has 
been with us for quite a long time 

.................... ........... 
.4u up-to-the-ini,iuh set designed .. on novel lines. Incorporating s 
One of " M.IV.'s" most modern, 
e/JI cieni and reliable combinations 

:: of circuit developments, if inches 
:: a fine compact out/li Willi .. an appearance that is distinctly . 
;: competitive with the best corn- 
4 merciai productions. 

Designed and Described by the 
: "M.W." RESEARCH DEPT. 

lt is primarily for these that we 
are presenting the " Forward " Four, 
which is a real step forward in the 
way discussed in the opening para- 
graphs of this article. At the same 
time, the set is so full of novel points 
that those with little constructional 
experience, and those who have no 
desire to build such a receiver, will 
find much to interest them in th 
following description. 

u 
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structor. The former is able to have - 

special parts made to fit into little 
èorners, and also can introduce 
constructional work requiring corn- 

licated tools to carry it out. 
But although we started with this 

handicap, we can truthfully say it 
has been more than made up. A more 
còmpact and efficient general-purpose 

and its comfortably placed controls 
are certainly hard to beat. 

When we tell you that its dimen- 
sions are little over 12 in. square and 
7 in. deep you will begin to wonder 
what sort of arrangement has been 
employed to make it possible to get 
all the components in; and you may 
be surprised to learn that the circuit 
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of our latest and best ideas. 
To appreciate this to the full you 

have only to look at the theoretical 
circuit diagram. Among other things, 
you will immediately spot the" M.W." 
dual-range coils and the" Interwave 
system of coupling for long waves. 

High Degree of Selectivity 
The use of two of the efficient wave- 

change coils gives the set a high 
degree of selectivity, both on the 
medium and long broadcast wave- 
bands, and enables a very simple 
wave-change switching scheme to he 
utilised. The set will be found quite 
selective enough for all but the most 
intense " swamp " conditions. 

The " Interwave" method of coip- 
ling, as you may know, gives im- 
munity from medium-wave inter- 
ference when working on the long 
waves. Also, when used in con- 
j unction with the somewhat similar 
combined capacity-inductance long- 

MODERN WIRELESS 

sets bas an advantage 
producer of sets for the 
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over the four-valver would be difficult to is quite a normal, efficient type of 
home-eon- produce, and its appeal to the eye "MW." scheme, and employs some 
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wave coupling on the second dual- 
range coil, provides just the right 
degree of selectivity and efficiency 
over the whole long-wave band. 

Interesting Volume Control 
A component which requires a 

little èxpination is the OO1 compres- 
sion type variable condenser in serics 
with the aerial lead. This is primarily 
for the purpose of coiìtrolling volume. 

The ideal place to control voluiiie is 
before the first valve of the set, 
because one is thçn able to feel that 
there is not much likelihood of an 
early valve being overloaded. 

There is also another interesting 
advantage which accrues by having a 
volume control of this type. 

The advantage we have n mind is 
that as the control is brought into 
use the selectivity of the set is 
increased. The control can, there- 
fore, be used for increasing selectivity 
should this be found necessary to 
separate two stations. 

A Valuable Control 
With such a control it is often 

possible to receive a station free from 
another one which is interfering with 
it, and at the desired strength, by 
reducing the capacity of the aerial 
series condenser and using a little 
more reaction. 

Since the set is a general-purpose 
receiver, and therefore will be used 
largely for local reception, it was not 
considered necessary to have the 
volume .control condenser mounted 
on the panel. It is quite a simple 
matter to slip the door at the back of 
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AO53 
The construction is not as simple as that of many ' M.W." productions, but f you follow the various diagrams closely you- will 

find it quite straightforward, and well within your powers, even if you have had only slight previous experience of set building. 
177 

n 

and ±4. The great advantage of 
doing this is that the two L.F. stages 
are much better separated and thus 
there will be less tendency for L.F. 
instability. 

The difference in the anode current 
variations of the power valve and t.he 
H.F. valve's anode circuit, and the 

Compactn 

the majority of the components for 
the 11F. valve and the detector. The 
piece of wood below the ebonite panel 
is attached to another baseboard, 

'hich carries the L.F. components. 
You will thus see that the set is 

made in two sections, which are more 
or less completed before being fitted 

ss Without Unnecessary C 

I- 

r. 

J_ - .-- --- -. - 
J ... -.. . - -- . 

cTcp i4" 
--2 

method you can plait the leads to- 

gether and secure the ends of the 
plait by binding with a few turns 
of thread or thin cotton-covered 
wire. 

Treated in this way the flexible 
wires will be as serviceable as a 
proper battery cable, and you will 

'omplications 

- II 
/2 

Th 

screened-grid valve are both supplied 
frQm the sanie HT. tap, whereas the 
first L.F. valve has an HT. lead all 
to itself. 

Battery or Mains Unit 
When working from ordinary H.T. 

batteries, the H.T.+3 and +4 taps 
can be joined and taken to 120 volts 
or so, and when the set is used with 
a mains unit separate tappings can 
be used (if they are available) for +3 

quently two separate baseboards. 
The top one has the sloping ebonite 

panel attached to it by means of 
special brackets. These brackets, one 
at either end, are hinged so that the 
panel can be placed at any angle, and 
then held rigid in that position by 
tightening up the small thumb-screws 
on the brackets. 

Two Sections 
This panel and baseboard carries 

made along the bottom of the door-.-- 
four for the plugs for aerial, earth and 
lòud speaker, and one large one 
through which the battery leads are 

- brought. 

The External Connections 
These leads can either be separate 

lengths of ordinary rubber-covered 
flex, or they can be combined by 
using one of the multiple battery 
cables. If you use the formei 

Its Systematic Layout Provides Perfect Control 
the set open a little way and turn 
the volume control to maxinium 
when it is desired to tune-in distant 
transmissions. 

There is one other point requiring 
mention before leaving the circuit 
diagram. You will note that the 
Qutput valve and the plate of the 

difference in the frequencies with 
which they occur are so large that 
there is no question of possible trouble 
by coupling them to the same tapping. 

And now a few words about the 
general design of the receiver. It is 
built in two sections, arranged one 
above the other, and there are conse- 

into the cabinet. The two dual-range 
coils are screwed, one to either side- 
piece of the cabinet, which can easily 
be assembled at home. 

The back of it consists of a door 
iiich is hinged at one side, so that 

easy access is obtained to the interior 
of the receiver: Five holes have to be 

February, 1931 MoDERN WIRELESS 
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and G.B. positive. .Both of these 
have to be connected to L.T. negative, 
and can therefore be joiied up 
eternaIly. 

' - If yotî like, you can attach battery 
- plugs at suitable points in the lead 

to LT. negative. Thiswi11 sve 
connecting separate wires - to the 
negative of the accumulator. 

The drum-drive for the two tuning 
ciondensers is mounted in the centré 

delightfully convenient for tuning, 
.for it enables the arths to be rested 

quite comfortably on ,the. table in 
front of the, set. ' 

('oncerning the Components 
T The usual list of comp'onents that 

areS required . to build the receiver 
is given, but in one or two cases only 
the makes of the parts actually used 
in the original are mentioned, It 

Ï78 

Should. you use other makes, take .' 
particular care. to see that they are 
much th - same size as those úsed 
in the original modèl. 1f you take .' - 

this precaution there is, of coursé, 
no reason why different makes of ': -. 

small .parts, such as fixed condensers, 
- O 

etc.shouldnotbe used. 
All the valves are arrangQd in a 

horizontal position, and consequently 
it is necessary to have valve -hOlders 

f 
dy Ç.Ji h'r#2/'/T--3G.8-I HT* G.ß-2L.T# ÇhiL,.i 

LS. L.S . WIRING D/AGPA EARTH AERIAL 
(BOTTOM SECT/ON) 

Here is the wiring óf the L.F. part of the set. Note that there are a number of leads which pass up to the section of the set above, 
these leads being labelled with letters corresponding to those on the other wiring diagram. The leads shown terminating in arrows 

at the bottom of the diagram are for connecting up to the batteries or mains unit. 

be' able to make them just the right - of the ebonite panel, and the reaction is advisable to keep to the 'makes 
length to suit your purpose. control is placed on the lower wooden specified, because of the limited spaces 

Theke aúe no leads fOr H.T. negative panel. This arrangement has proved in which they have to be fitted: 
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is No Metal Work -There .Hard-toFit .Included .:. 

.... I- ........ 
which 'ire üxed in a verical plane aluminium. This is part of the So far as the constructional work 
Valve holders of this type are nor- coplete çpidenser assembly, and is concerned, there is ïio need to go 

- ially of the 5-pitt type, and this is has been omitted from the wiring, into details about drilling the panel, 
- the reason why such holders are used' dmgram for the sake of simplicity wiring up, etc., in the usual way,- 

in the set. ONE OF THE STRONGEST POINTS 
is adaptable for AC. indirectly-heated 

L valves. * 

The 1-mid. by-pass condenser for 
- -the 600-ohm dc-coupling resistance - - j - 

' in the ITT. supply circuit of thç 
three- 

.. 
\ screening grid is of a spec1al 

terminal type. Two of the terminals 
I 

are across the actual condenser, and 
the third is terminal 

. 

. - .. 

' 

a spare provided 
for the 

r 

specially a resistance of 
Spahetti type. . . 

Simple. Screening 
The itself is connected condenser not - .. 

across the usual two terminals, but - 

between the terminal on the side 
f 

and the top terminal nearer to it. - 

The othèr top terminal is the blank - 

one. . t . 

Very little screening is necessary, 
.% I 

chiefly because the two coils are so - 
I - 

well spaced. However; a small 
I 

vertical screen is attached to the 
metal of the drum tuning frame. 

. 

There is a fair amount of metal -. 
in this frame assembly, so that -' 
adequate screening is thus provided. 
Just behind the panel, near to the - 

February, 1931 MODERN WIRELESS 

You will note that the main features of this effective circuit are two "M.W." dual-range coils, which together give geeat selectivity, and compiehensive precautions against battery coupling have been taken, while many other modern schemes, such as aerial input volume 
control, differential.reaction, etc., all assist in making the set a hot-stuff instrument. .. . 

179 

tirum control, is a small sheet 01 The "innards " of the "Forward " Four are quite easily accessible. 
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The various battery wires can be neàtly cbIed and ied 
stowed away somewhere behind the set or under the tabie 

down to the batteries 
on which it stands; 
180 

also labelled C running from the out- 
put choke in the lower section of the 
receiver. 

from the front.) The other has to be 
A HOME-MADE BATTERY CABLE 

. clamped up so that'it makes èontaet 
frarnew'orkaid so-joins the 

- - 
. .-...- . . 

. Under the Baseboard 
-One of the HF. chokes is mounted 

I on the underneath of the. top base- - 

board. It is therefore shown dotted 
- - - in the wiring diagram of the top sec- 

1*. - 1 tion. 
fl i - And now we come to the wiring, 

r jffÇ - which should be carried out with - 

UlllIlllU I some sort of insulated stiff wire, or 

1hI '. 
- stiff wire slipped into Systoflex. It s 

- ;- jjJ - 
undesirabl3 to employ bare wire 

- . . because of the compact nature of the 
. 

r 

i 

set and the resulting closeness of the 
wires. 

J When wiring up the panel and top 
- - - - - baseboard, leave the leads which have 

- - to be joined up to the components on 

- - 
) 

i the lower section amply long, for they 
C&U1 eesiiy ve uippeu b1IU1trL IrLCL. 

- - j Some of these leads you will note are 
- E taken through holes drilled in the 
* .- - A - 

- baseboard. - 

I - 

- Lettered Leads. 
- 

' 
You can easily follow the leads 

-. -. - - 
- from one section of the wiring to the 

other, because they are lettered with 
-- . - the same letters in both diagrams. - --- 

. - - - Thus the lead C, for instance, on one- 
H.F. choke, is joined up with the lead 

 First of all, you should assemble 
the cabinet ; or, if you prefer, have it 
made up. The dimensions of the 
various pieces of wood required, are 
given on a previous page. 

You will note that the twó side- 
piece overlap both the top and 
bottom pieces, and the back overlaps 
all four. The front piece of wood is 
of three-ply, as it serves for a. panel. 

If s-eu have the cabinet made up 
for you, you should make sure that 
the front is just screwed on, and not 
dovetailed in any way, as it has to 
conic oH like a panel with the lower 
baseboard. A couple of small fillets 
wilt be required on the sides to support 
the top baseboard. 

bottom edge of the ebonite panel: 
In the main the work of fixing the 

varipus components in position is 
normally- straightforward. But the 
0003 fixed grid condenser and its 
associated grid leak are not screwed 
down in any way, being held in place 
by the wires or terminals to which 
they are attached. 

The Panel Brackets 
When you are working out the 

positions of the screws which pass 
through the ebonite panel for the 
panel brackets, do not forget that the 
brackets are in. from the ends of 
the panel, and not close up to the 
edges. 

,Coils and Cnderise'rs 
If you. are doubtful whet hr you- 

will manage to connect up the coils 
while they are screwed to the cabinet 
sides, you can wire them, up .witlí 
pieces of flex about the right length - 

and screw them in place when all the 
wiring is completed. . Otherwise they 
should '.be screwed irr place. right 
away. , 

The variable condenser 'uisemblv 
will be supplied complete with insu- 
lating bushes for, both sections,. to 
insulate them from the main frame- 
work. Only one section has to he 
insulated, namely, the right-band one. 
(Once again as you 1ok at the set 

work is carried out in quite a normal 
manner, with the exception, that 
perhap' a little more patience 
required when wiiñg' 

'We will therefoie conflne the 
remirks so far as constructional work 
is. oñceinedi to enlarging upOn the 
various poInts which call for special 
mention. 

Making the Cäbinet 

deep, and the top one 6 in. The with the framework of the drum 
latter is made smaller to allow room,, condenser by being bolted on to the 
for the wires which pass do*n 'end'of the maul drum fraxe by means 
beteeñ it and the door. IncIdentally, òf OneTofthèbôlts whichp'assthr'ough 
the doOr need be opened ohly a little this frarne: "A hole'for the valve is, 
way i order' to give access to the Of coiÍre; required iñ this: eeen, 
volume-control condenser which, is' which may deed cütting abouta'little 
mounted on the side of the cabinet, so far as the edge next tothd ariabIe 

The top edge of the wooden front condenser is concerned, in order to 
should be cut on the slope, so that make it fit. fairly close to the *'arne- 
there is no crack between it and the work. ., ,,. 

MODERN WIRELESS S Febivary, 1931 
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r' 

Powerful Loud-Speaker Results From Many Stations 
If you iptend to wire the to wave- IT USES TWO ÖF OUR NEW COIL UNITS 

change coils up while screwed in 
place; you, should cut the wires as 
near as possible to the exact lengths , - - 

'requìred. Then when ali the other - , t r -- - - ; 
components on this section are con- I -- .,. - 

nected, join up the Wires which go to - '. - 

the coil terminais on the panel side of i - . - , 

the coils. You will have to do this 'j 
I1!1 . , 

with the 1a.nel forward and not .' - 
. I I Ñ!ITn1JflT 4 sloping back in its'final position. - - - 11iHIil1t ' iithlI 

The remaining coil connections cari ,.j P 

-be made from the bak of the set.:t - - .» i ' ' 
I 

t It is as well to connect up the fl-volt 
t 

- 

cell for grid bi ts to the H F ale .? - 
and place it in position before putting 

L 
r 

the thp s'ction in place. S '. - 

Simplifying the Wiring -- - - 

Note that for convenience the ' 

fl' ' brackets supporting the panel are . - 

-used to make, certain connect-ions. 
.' 

Ç 
- 

I! 

There is no objection to tfis for auite - ' . ' . . Satislactory panel wav-change control and complete dual-wave efiectveness' reult fom good contact is enured by the - 
- the use of two "M W." dual-ranae coil units. . . - -. 

February, 1 93 -'MODERN. WIRELESS 

Unusually clean lines and symmetry of appearance characterise the "Forward Fotr, of which the dimensions of the pane! are 
provided in the above diagram. The two drums of the condensers can be rotated indtviduapy oc together, so that very accurate tunin 

can be obtained, though the advantages of ganging are, retained. - - 

181 

- clamping screws which hold the - - - - - - - 

- bracket rigid and thus make the s&pplied with two short lengths of - build it will no doubt have had some 
-contacts sound. titncd wire permaneittly fixed to its, experieñce in tuning vith. two tuned 

The left-hand bracket, which is ends. These are clamped direct,under &cuits. - Actually you will find that 
connected up to grid bias, is not at the grid and positive filament te the two condnse keep largely in 
earth potential, and must not he minais of the detector valve holder, step, a-nd therefore can both be moved 

earthed on any account. - lt merely remains to -discuss the together with one thumb. 
The particular make of grid leak operation of the receiver, though it has - The set is suitable foi' 2-, 4-or 6-volt 

eploycd for the detector valve is. quite a normal circuit, and those who valves, and ill ive excetlent loud- 

- 

- The Çont rol of the Set is Remai3.ably Simple 
'. 

WAVE- - 

cHANGE 
SWITCH ¡ TUN/NE rn.- 

I- 
CONDENSERS 

-2"1_- 

JL. 

'g 

WAVE-CHANGE 
SWITCH 

7/1 
f - 

I® 
al 
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part of this article to the possible u'e 
of makes of components other than 
those specified in the list: In this 
connection there is a small point 
about the wave-change coils which we 
ought to mention. 

To obtain the " in-stepness " of 

If this is too high, whilst signal 
strength from stations which do not 
require reaction may be increased, 
a very sudden build-up will occur 
when the reaction condenser is ad- 
justed to give feed-back. The actual 
voltage on the plate of the detector 

182 

a smallish outdoor aerial as the 
ideal. 

You will find quality particu1arl' 
good, therefore use a loud speaker 
worthy of the set. If a super-power 
valve is employed there will be ample 
power for a moving-coil speaker. 

another matter altogether 
from just detuning one 
circuit. 

By the way, for medium 
waves both the wave-change 
switches have to be pulled out, that 
is, the same position as the L.T. 
switch when the set is tuned on. 
For long waves, of course, you push 
them both in. 

By "raking" the panel back thé tuning controls are brought 
into a beautiful position, both for handling and for easy 

reading of the dial numbers. 

Use Same Make 
Reference was made in the early 

ensure that searching will be quite a 
simple matter. 

As you know, for good reception of- 
distant stations a smooth control of 
reaction is necessary, and the most 
important factor in obtaining this is 
the voltage applied to the detector 
valve. 

voltage to use, but in very 
few cases is it possible to 
tell the difference when 9 
volt is used instead of 
fl volts. Special cells 

are obtainable, however, with this 
rating. 

A very large aerial is not noces- 
sary with the " Forward Four," 
which will give quite excellent iesults 
on an indoor aerial round the picture.. 
rail. Too large an aerial is almost as 
undesirable as a tiny one, so Use 

I 

LI 

batteries it is advisable to use a 
small power valve,.unless you have 
very large capacity cells. 

The statement that the condensers 
will most likely keep in step for the 
greater part of the tuning range does 
not necessarily mean that 
both dials will have exactly 
the same reading. 

Correct Tuning 
What is meant is that 

once they are put in step 
at a certain point search- 
ing can be largely carried 
.uit simply by moving both 
thumb-drives at the same 
ime and the same amount. 

The best way to get them 
in step at first is to tune 
in a local or other loud 
transnìission. 

Incidentally, you may 
'ind that if when tuned to 
a powerful station you 
move one drive only a 
small way that selectivity . 

does not seem very great. 
Do not be misled by this, 
because the real test of 
etectivity is to move both 

dials together; in other 
words, to tune the set 
properly to a quite near 
wave-length. This is 

wide range impossible. 

Smooth Reaction 
For this reason we strongly advise 

you to obtain two coils of the same 
make, whatever it is. You will thus 

TILTED FOR TUNING 

s 

But don't forget wheil adjusting the 
voltage to this terminal (which is H.T. 
+2), that the detector valve is 
fed with HT, via the 100,000-ohm 
resistance. 

Therefore, the voltage applied ill 
be considerably higher 
than that reaching the 
plate of the valve, and 
you may quite likely find 
that 80 volts or so can be 
used satisfactorily. 

The detector valve 
H.T. is not the only vol- 
tage which requires proper 
adjustment. The grid- 
bias voltage to the screen- 
ed-grid valve needs a little 
attention. 

As a general rule it is 
buite O.K. to apply 1 

volts irrespective of the 
filament rating of the 
valve. But sometimes for 
best results-and who 
does not want them ?- 
it can be higher. 

Special Cells 
This is a matter for 

trial, and it is worth ex 
perimenting with 3 or 
even 4s volts. Actually 
it is occasionally stated 
that 9 volt is the correct 

- It is Selective as Well, as' Very Sensitive ',.- . 

.peaker results on many stations. 
lt is also quite suitable for use with 
either a mains HT. unit or with ll.T. 
batteries. 

The first valve is naturally an SG. 
type, the second being either an H.F. 
or special detector type, the third an 
LF. type and the last a power or 
super-power valve. With dry H.T. 

the tuning just mentioned, the coils 
niust be more or less balanced. 
Without actually deviating from the 
proper specification in any way, it 
is possible for two different makes of 
"M.W." dual-range coils to tune to 
a certain wave-length at quite different 
readings of a given condenser, and so 
make single-thumb tuning over a 

valve needs to be as low as 20 or 30 
sometimes for best results. 

The Detector Voltage 

So that adjustment of H.T. voltage 
on the detector valve of the "For- 
ward" Four can be made without 
upsetting the H.T. for another stage, 
it is given an H.T. terminal all to itself. 

MODERN WIRELESS February, 1931 
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THE modern radio set is a source 
of complete entertainment. 
At least two programmes are 

within the reach of anyone, wherever 
he may be in the country, and even 
if he has only quite modest 
apparatus. But agramophone pick- 

FOR HOME-CONSTRUCTORS 

These facts are being more widely We have frequently referred tothis 
apirèciated, and it is because of the problem in the past, and have, indecd, 
ever-increasing popularity of the pick- indicated methods of arriving at its 
up that the MODERN WIRELESS successful solution; but next month 
Research Dept. has of late concen- we propose to give additional promin- 
trated on the problem of obtaining ence to this. 
this adequate treatment of pick-up Practically all the sets to be des- 

iebruary, 1931 MODERN WIRELESS r- -, 
\ Ç;1 RECORD \ 1 

L 

j - - 

'u jL 
I 

SOME MORE SPECIAL NEWS O 

can Le introc1ucecL - (Continued on page 24t) 
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up adds still further to any set's 
possibility. 

It is quite wrong to suppose that 
successful electrical reproduction of 
records can be accomplished only with 
powerful, intricate, and expensive 
amplifiers. Very pleasing results are 
possible with pick-ups used in con- 
junction with straightforward, simple 
radio receivers. 

But only if.you go the' right way 
about it. - During the past months a 
number of articles have ap- 
peared in MODERN WIRELESS 
giving full details for the 
conversion of existing sets, 
and the designing of new 
outfits so that records can be 
reproduced on loud speakers. 

Tone Adjustment 
And it has been pointed 

out that the mechanical 
method can be beaten without 
difficulty by anyone who 
cares to take just a little 
trouble. Obviously, the ordin- 
ary gramophone has to take 
the records more or less as it 
finds them. But the electrical 
system enables compensation 
to be provided for the in- 
herent failings of all record- 
ings. Any good modern 
pick-up will be designed to 
that end. And it is possible - 

to arrange the L.F. portion .f 
a set so that further " balance" 

impulses' in the L.F. section of a set cribed have been designed specifically 
without in a.ny way sacrificing ,the to deal efficiently both with radio and 
effectiveness of the radio side. records. 

We must make it plain that we do 
- - . not claim this to be a revolutionary 

development. Many previous " MW." 
sets have been able to take a pick-up 
without any interference being caused 
with their radio reception abilities. 
Nevertheless, we will show you next 
month that there still remained much 

j. 
-to. be done-in the 'development of 
the technique of radio-gram design, 

Perfect Control 
- , Hitherto . it has been 

'4 a. a,-aEA..e thought, rightly or wrongly, 
- 

. 

that the radio-gram had a 
limited appeal; but what- 

.otto ¿ - ever its status in the past, it 
is obvious that this is far from 

oitL/to fl.W" the case to-day. No doubt 
- the improvement in the 

quality of radio reproduction 
has done much to make 
listeners dissatisfied with their 
mechanical gramophones. 

Not that the quality given 
by up-to-date gramophones 
is poor, but many have old 
machines; and, in any case, - - - there is no comparison be- 
tween the meahanical and 
the electrical in point of 

THE MARCH ISSUE OF 
volume control; a pick-up 

"M.W." WILL BE ON SALE output can be modulated 
- from anything from a mere FEBRUARY 28th. 

k PRICE ONE SHILLING. whisper up to full strength, 
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"M. W. "Dual-Ränge Ciii 
7 have now had an opportunity 

V Y of testing 'M.W." dual-range 
coils made by Radio Instru- 

ments. Our test, although thorough, 
was of a formal character. That is to 
say, we tested them because it is the 
practice of the Besearch Department 
to mâke scrupulously close examina- 
tions of everything submitted to it. 

But, as was anticipated, we found 
that the RI. coils reached the 
highest possible standard. They are 
every bit as good as those original 
coils from which the specification was 

found in som& versiÓns, and the 
material throughout is of the highest 
possible quality. 

The terminals, too, are clearly 
marked with neat little tabs, and this 
makes it much easier to carry out the 
various connections when the coil 
unit is mounted on a baseboard. 

While it has nothing at all to do 
with the operation of the coil, there is 
another feature of the R.I. that 
deserves commendation. This is the 
round, engraved label that is fixed on 
the top. It gives a finish to the 
component, niakes it look a thoroughly 

a substantial spade, and at the other 
with a sharp-pointed prong fitted 
with a bakelite-moulded handle. 

The colour scheme is red for the one 
lead and black for the other. Now 
Ferranti's are people who frequently 
experiment with millions of volts, and, 
remembering this, it will be unneces- 
sary for us to refer to the robust lines 
on which these leads are constructed. 

Acid Resisting 
But a point that needs - special 

reference is that the prongs are made 
of Eureka, in order that they shall 
have good acid-resisting properties. 

MODERN WIRELESS February, 1931 

J », Tec'ÄZcal On the 
Editor 

T - All those who have used a set 
employing the "M.W." dual-rang&coil 

- o - will he able to endorse the first re- 

- 

f mark; it remains for those who know 
a good thing when they see it to 
ensure that the second develops into 
a concrete reality 

Ferranti Radio TestingLeads 
Messrs. Ferranti, Ltd., are making 

radio testing leads that should prove 
i particularly useful for experimenters 

and dealers. These leads are sold in 
S 

] pairs at 5s. per pair. Each lead 
- 

J 

comprises about a yard of high quality 
flex, terminating at the one end with 

The Blue Spot Special Chassis. anticipate a wide demand for it. Blue Spot Chassis. 
184 

drawn up. Additionally, the RI. 
coils are of particularly substantial 
éonstruction. 

The windings are tight-there is 
none of that " give " such as is to be 

proresslonal JOD. 

It may be argued that appearance 
in a device intended for behind-panel 
accommodation is of little moment. 
We do not agree with that, for we are 
sure that every conscientious con- 
structor likes his set to look as neat 
behind the panel as in front. 

Precision Components 
By the way, every "M.W." dual- 

range coil made by RI. is tested both 
for inductance and wave-length. 

Practical proof of their close ad- 

herence to standard was afforded us 
when we connected three of these 
RI. "MW." dual-range coils in a 
special wave-change band-pass we 
were experimenting with. 

The matching was astoundingly 
precise. 

In conclusion, we cannot refrain 
f rom mentioning that this is the first 
time Radio Instruments have made, 
for wide circulation, any coil or coil 
unit other than one of their own 
design. From this one is able to infer 
two things. First, that R.I.'s consider 
it a good coil unit; secondly, that they 

This makes them able to stand up to 
the job of measuring accumulator 
voltages in garages, etc. 

Even more compact. although the photo 
doesn't do it justice for this, is the 28P 
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the sample leads sent us are being known as the '28P. It has been de- The "MW." Dual-Range coil as made by 
retained by the 1esearch Department, signed in two models, one for the 66P Messrs. R.!. 
where they will prove exceptionally and the other for the 66K unit; it is 
useful. not considered that justice is done to stage of screened-grid H.F amplifica- 

New B1.ze Spot Producís the R unit by using any smaller tion and one of those new A.C. pentode 
chassis than the Special. valves. There is a valve rectifier. A 

The Major Blue Spot chassis em 
- The 28P chassis in combination pre-detector volume control, friction- - 

bodies a large diaphragm, and many with its appropriate unit operates coupled tuning drums and an indicator 
constructors must have found it excellently, lamp are other features. 

It forms a very bright little speaker As can be imagined, it is a particu- 
that has quite respectable bass, and 

has 
larly powerful set for its moderately 

which that pleasing definition limited number of valves, and with 
that makes Blue Spots stand so far 

. a proper outdoor aerial it is capable 

I 
' 

above hiany other electro-magnetic M providing many programmes at full 
assemblies. kmd-speaker strength. 

Mains Units for Portables Its two wave-bands are 210-560 and 
900-2,100 metres, and it retains its 

-. PotabÌe seis o not always take siodthness of control over the whole 
- 

, kindly to mains units. For one thing, of both ranges. In a quite short test 
wlien used on the mains they often we were able to receive some 18 or 19 

_>- - 
' 

tend towards instability. Successful satioús, allof which were well iortb 
'. uains operation on ordinary sets listening to. - 

demands fairly effiçient separation in - n regard to selectivity, this Burn- 
This is the C.P.2. Tannoy unit. -. any HT, unit used, but in the case dept receiver is also first-class: A 

February, 1931 

Test Èench ; 

Impartial and critical comments concerning new products due 
to Radio Instruments, Ferranti, British Blue Spot, Tannoy, 

and Burndept'. 

As a. further prevéntative of cor- There is an even smaller Blue Spot 
rosion the prongs are treated with an chassis making its appearance coinci- - - 

anti sulphuric enamel Finally it dent with the Special This smalIet , w' 

may interest readers to learn that one of the whole Blue Spot family is 

MODERN WIRELESS 

goodly quota of Blue spot quality Gevices. illustrated on this page includes one 
185 . 

difficult to incorporate this very 
efficient article in the smaller kinds of 
cases and cabinets. 

Realising this, the British Blue 
Spot Co., Ltd., has now introduced a 
Special Chassis which is quite a bit 
more compact than the Major. The 
Special Chassis retails at. lOs. 6d., and 
wilt take any Blue Spot unit. 

Gives Good Results 
Constructors who have to employ 

this smaller chassis need not fear that 
they are losing much. Careful corn- 
parative tests convince us that the 

Special " falls very littlé short of 
the" Major "in performance. Indeed, 
it takes a very critical ear to tell that 
the "Major" is superior. The human 
ear is tolerant, and one loud speaker 
has to be quite a deal better than an- 
other before the first is appreciable. 

Where there is sufficient room to 
accommodate it, we would advise the 
use of the Major, but, as we have 
indicated, a constructor who per- 
foi-ce has to employ the smaller 
chassis will still be in possession of a 

of the portable this is even niore, table model of the same set is now 
vital. 

. available. - 

Th newpòrtable unitC.P.2, made - 

by Tannoy Products, is perfectly -. 
satisfactory. It is a combined HT. - - 

and trickle-charger device, and thus 
provides a complete solution to the 
power problem for portables. The 
trickle charging for the L.T. accumu- 
lator is automatically controhled- 
when you switch the H.T. ofi the LT. 
accumulator is put on charge. 

. j 
The Tannoy C.P.2 employs a 

. 

Westinghouse full-wave metal rectifier 
for both H.T. and L.T., and there are 
two variable output tappings in 
addition to one fixed maximum. 

The unit is remarkably compact and I 

occupies no more space than a standard i. 

108-volt battery. Nevertheless, the 
smoothing is adequate and the HT.. -. 

output ample for any ordinary port- 
able set. It is supplied for A. mains The Burndept A.C. 
of from 200-250 volts. The price is receiver is an excel- 

lent the 
5. 

example of 
way modern sets are 

0 

A Burndept A.C. Set h i built as pieces of 
furniture rather than 

The Buradept A.C. receiver de-luxe purely as scientific 
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business. If you have a very high 
modulation frequency and try to 
transmit it over radio you will take 
up a tremendous band .of frequencies 

arc lamp is varied before it strikes 
the revolving drum shown on the 
right-hand side of the diagrani. 

This revolving drum of mirrors is 
186 

will come, and large concerns like 
the Gramophone Company have the 
best chance of successfully solving 
the problem. KR. 

 he tIree main sections ot the H.M.V. television scheme. The five photo-eiectric cells are housed with the amplifiers in the five 
sectioned panel shown in the centre. On the right is the receiver with its arc lamp and revolving mirror drum. 

iearly. This is no small task, but 
rom a laboratory point of view they 

have undoubtedly achieved a good 
leal. 

In order to get sufficient detail 
n a televised image a very large 

number of scanning points must be 
transmitted, and this is where a very 
big snag lies, because you very soon 
get into really high frequencies, and 
to send high-frequency impulses over 
either radio or land-line is a difficult 

source of light here is an ordinary 
arc lamp. This shines on to five 
Kerr cells, which are connected 
through further amplification with 
the impulses coming from the trans- 
mitter. -. 

Revolving Mirrors 
These Kerr cells vary the amount 

of light they pass according to 
the strength of the impulses re- 
ceived, -so that the light from the 

with any degree of ease, in my 
opinion fully 80 per cent of the 
value is lost. 

From a laboratory point of view 
(and, in all fairness to H.M.V., it is as 
an experiment that the designers look 
at it) it is extremely interesting, 
and it is to be hoped that H.M.V. 
will push forward n their 
experiments. 

It will be a long time before we 
have television in our homes, but it 

:nother, and projected upon a screen Centre of the diagram. After ampli- it is difficult to see where the exact 
with sufficient illumination for a fication, five lines take their respective value of this system of television is 
4LrgC crowd of people to witness sections across to the receiver. The to lie. If it cannot be "radioed 

/'\ HOW THE CINEMATOGRAPH FILM IS TELEVISED 

DRUM 

II 

Ii 

PHOTO CELL AMPLIFIER ARC LAMP MPROR DRUM 

no means in a condition to be plced 
before the public; yet as a scientific 
3chieve ment it cannot he overlooked. 

Entertainment Possibilities 
In their researches the H.M.V. 

engineers have kept one goal in view, 
that of entertainment, for they argue 
that television can be no real good 
unless it provides real entertainment. 
So they set out to develop a scheme 
by which films could be transmitted 
by television from one place to 

ju broadcasting terms would mean 
five separate wave-lengths, and in 
terms of land-line it means five 
separate land-lines. 

You will see better what happens 
from the diagram which shows the 
transmitter on the left, the photo- 
electric cells and amplifier in the 
middle,, and the receiver on the right- 
hand side. 

The light from the revolving lenses 
is thrown on to five photo-electric 
cells in the panels shown in the 

Each section, however, taken by 
itself, is practically perfect, so that 
in a view of London in which there is 
a policeman directing traffic, and 
contained completely in one section, 
the figure of the policeman and his 
actions would come out just as well 
as they do on the ordinary cine- 
matògraph screen. lt is where the 
other sections of the picture join up 
that the trouble seems to occur. 

No doubt this will be got over by 
further modifications, but, even so, 

Smite brief detail.s of Hie II.M.V. method of: televising cinemetograj;F, 
flhin.c. 

TUST prior to the opening ol the 
I 

Physical Society's exhibition I 
IP had an opportunity of seeing the 

U.M.V. system of television. This 
system appears to differ in some 
respects from anything seen previously 
in this country, and though it is by 

in the ether, and this fact completely 
prohibits the use of " detailed 
television on ordinary broadcast wave- 
lengths. 

So H.M.V.'s have cut down the 
frequency band as much as possible 
by using five separate channels; this 

in place at exactly the right time, 
and reflect the modulated light 
through a lens on to a translucent 
screen. - 

The scanning of the picture is 
rather slow for really comfortable 
watching; it is rather trying to the 
eyes in that there is not complete 
blending of the five sections on the 
screen. 

Combining the SectIons 

MODERN WIRELESS Feoruary, 1931 

synchromsed by means of a special 
motor controlled by a special syn- 
chronising device-coupled to the shaft 
of the projector, and the mirrors move 
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receivers that this valve vill be 
welcomed by the average constructor 
and set user, for economy of H.T. is of 
vital importance whatever the set 
used, unless thé anode supply is being 
taken from the mains, so it is assured 
popularity among a very large number 

* 

This is the most recent addition to the 
ranks of SG. A.C. valves. lt has an im- 
pedance of only 257,000 oluns and a mag. 

factor of 900. 
187 

and having an amplification factor of 
75 and an impedance of 2,150 ohms. 
lt is capable of sufficient output for 
driving a large cone or moving-coil 
loud speaker at quite good volume, 
though it is remarkably economical, 
and with careful biasing is suitable 

the Mullard P.M.2A. and the new 
Marconi "P " ànd." C" series, to 
mention only two makes concèrned 

Low Current Consumption 
The Mullard P.M.2Â. i a two'-volt 

': valve having a filament consumption 
of 2 amp. Designed for an output 
stage, it has an anode impedance of 
3,600 ohms, and the remarkably high 
magnification factor of 125, giving it 
a mutual conductance of 35. It is 
thus pretty well on a par with the 
mains type of valve using an in- 
directly heated cathode. 

It will be found that the L.T. 
- current consumption is extremely 

moderate, and at 1(X) volts H.T. and 
normal grid bias the anode current 
consumption is only 5 milliamps. The 
valve is therefore ideal for use in the 
output stage of a portable receiver in 
which economy of both high- and low- 
tension supply is of vital importance. 

Input and Output 
But it will not be for only portable 

specified by. a number of the ieading 
set makers for use in their receivers. 

The rnaximum HT. pefmissible 
with the valve is 150 volts, and at this 
voltage it needs somewhere about 6 
volts grid bias. It will therefore not 
carry a very great grid swing, but it 
will give a big output foi: a small 

THE 
LATEST 

S.G. - 

i MAINS 
VALVE 

two-volt range. The L.P.2 is a small 
power valve with a 2volt. 2-amp. 
filament, and has an amplification. 
factor of 15 vith'an impedance nf 
3,900 ohms. . : 

High-Stage Gain 
These characteristics render it 

capable of providing sufficient power 
output for domestic requirements 
with an unusually low H.T. consump- 
tion, combined, of course, with a stage 
gain comparable almost to that of a 
small pentode. The grid bias advi- 
able is 44 volts for 150 volts on thc 
anode for all ordinary cases, but 
Marconi's recommend O volts for - 

such. cases as portable receivers where 
special economy is necessary. At --44 
the anode consumption is 115 milli- 
amps, and at grid bias -3 and 100 

L O W IM- . volts anode the current is 5:2. 

PEDANCE Real Economy 

H I G The Marconi P.2 is a superpower 
valve consuming something like 17 

MAG. milliamps at maximum anode voltage, 

Aunusual title, perhaps, but I 
think it is justified, for I want 
to discuss quite briefly some 

of the latest valves that I have had 
under test. And very vigorous they 
are, too Especially the latest two- 
rolters I have come across. 

As a matter of fact, quite a large 
number of valves have been released 
during the last few weeks; valvesthat 
will be valuable additions to the 
ordinary series. For instance, there is 

....................................... ................ ........... .. 
:: More magnification is the ,i,otto 
:: , Hie Iiriti.ih valve mnanufuc- 
t: lureis, icho, us will be seen, arc 
:: i111Pro1'qi their vulves by leaps :: and bouuil.q. A brief review of.. 

sorne of the latest" 

By K. D. ROGERS 
.... ................................. ..... ..............,................ 
of our readers. As a matter of fact, 
we understand it has already been 

input and so is extremely valuable 
for all ordinary sets. 

Now let us turn to the Marconi 
L.P.2 and the P.2, which belong to 
the new series of two-volters which 
have been recently brought out and 
which Iromise to become very 
.popular. 

The L.P.2 and the P.2 are ¿flore or 
less logical sequences of the original 
P.2 valve which som time ago set a- 
new standard of efficiency in - the 

- 

VIGOROUS VA VES 
f - - -' - / 

____ 
f 

- : 

.... 
I 

IJ1 ' 

1)JÜ lJÌlTfJ 
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This is the "All-Power" mains unit, described elsewhere in this number, by means of 
which HT. and G.B. can be obtained from the electric light supply. 

filament and taking only 3 of an anp, 
at 4 volts. It is designed for anode 
voltages of 150 to 250 volts, and 
has a high amplification factor. The 
anode current consumption at maxi- 
mum H.T. and proper grid bias, which 
is 32 volts, is about 45 milliamperes. 

The valve is certainly a very 
interesting and useful output valve for 
A.C. sets. It will carry quite a 

confidently recommended to home 
constructors looking for a really good 
AC. valve. 

The Mazda valves have also been 
alterd somewhat, the S.G. Mazda 
AC. has an amplification factor of 
12,000 and a mutual conductance of 
3. It is capable of giving wonderful 
results provided it is properly 
screened. The next on the list is the 

should have concluded with the 
37.500 - equation87500xV=l0, which 

woüld give the answer as 350 volts. 
This is the Correct solution, as can be 
verified by uisng another method of 
solution. We know that RxC=V, 
therefore if the total circuit resist- 
ance=87,500 ohms, and the current 
we know is 4 milliamps (004 amp.), 
therefore the applied voltage will 
have to be 87,500 X 004= 350 volts. 

TAKE YOUR POWER FROM THE MAINS 

- 

-I -'-» 

T! .. ._ -' 
H_i - 1= 

¡u 
I 

' 

I t;i J! 

-,__OOT 

I 1" 

The "Big Noise" 
Next to this, where larger loud- 

speaker results are required, we have 
the A.C./P.1, with an amplification 
factor of 5 and an impedance of 2,000 
ohms. This valve will dissipate 6 watts 
and takes a grid bias (at 200 volts 
H.T.) of 30'volts. 

They are very high-efficiency valves, 
the A.C./1L L. being a most remarkable 
product. 

The" big noise " of the Mazda A.C. 
valves, however, we have not yet 
mentioned. It is the AC/Pen. 
This has an amplification factor of 
about 95 on au H.T. voltage of 250 
for the anode and 200 for the screen 
grid. It is a really remarkable valve, 
and is capable of giving a tremendous 
output. 

"Valve. Facts and Figures " 
By the way, in conclusion, I should 

like to correct a misprint that 
occurred in my article " Valve Facts 
andFigures" in the December "MW." 

The calculation of applied anode 
voltage on page 636, centre column, 

with 150 volts H.T 

Two Remarkable Types 
These are two very remarkable 

valves, and should certainly be very 
carefully considered by readers when 
replacing valves in sets or when 
building a new receiver. The prices 
are lOs. 6d. for the L.P.2 and 13s. 6d. 
for the P.2. 

Messrs. Tungsram have recently 
added to an already interesting lit of 
AC. valves the P.430, which is a 
directly-heated valve having a short 

This"valve has a renarkably low AC. 
impedance (of the order of 257,000 
ohms), but with a high magnification 
factor. It thus is suitable to be used 
in sets which have not particularly 
high impedance anode circuits, and 
obviates the necesity for specially 
designed coils where an A.C.-S.G. 
valve is used, though, of course, the 
extra high magnification means that 
better screening must be used. This 
S.G. valve is probably the most useful 
for general purposes of the three 
Mullard A.C. S.G.'s, and it can be 

The March 

"MODERN WIRELESS" 
will be on sale 

February 28th. Price 1/- 

It is a small output or second L.F. 
valve, having an amplification factor 
of 10 and carrying a grid swing of 
12 to 15 volts either way. It has a 
maximum, anode dissipation of about 
5 watts. 

for use in the last stage of portable or 
other small receivers. 

The grid bias is - 10 with 150 
volts HT. In the case of the P.2 the 
special" economy setting "of the bias 
is advised by the makers at the same - 10 volts, with 125 HT. instead 
of the 150, giving an anode current 
consumption of 9; nearly 50 per cent 
reduction on the total anode current 

sufficient grid swing and give sufficient 
power for operating moving-coil 
speakers, and is sure to find a home in 
many listeners' sets. 

Remember the Screening 
And now I want to mention the 

Mullard S,4V.B., the fairly recently 
marketed screened-grid A.C. valve 
usina an indirectly-heated cathode. 

£C./H.L., which has an impedanee of 
11700 ohms with an amplification 
factor of 35. This is a highly efficient 
detector or lirst L.F., having an ex- 
ceedingly steep slDpe. Following 
this we drop right down to 2,650 
ohms, where we find the A.C./P. 

IIIlIIII!utIIIIIIIIuhIIIIIiI,tIIIIIIIliItlIIilIIIliIuIiIIIlIIIiIIIIj 

NEXT MONTH 

MODERN \VIRELESS February, -1931 

The Race for Valve Supremacy is Keener than Ever-. 
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For years the set built from a kit of parts has enjoyed great popularity, and many of the leading 
radio firms devote a large part of their energies to. the production of these home-construction 
receivers. But though much has been said in various quarters of the marvellous results'ihat can 
be obtained from this or that receiver, little has been said about the technical aspects f the 
different kit sets, and of the circuits involved. 

Therefore, we have devoted a section of "Modern Wireless" this month to a spécial review oj 
a number of leading kit receivers, dealing with the technical side only, and we feel that this will 
provide a .Iong-awgited opportunity for, the average listener and home -constructor to judge for 
himself how these receivers work. , , ., - 

nrIIE "kit" set was originally ................................................. : ' be alike in many respects, but in 

conceived by a weIl:known 
. The . . , others they are often widely different 

February, 1931 

TEE" 
i ..KiT SET 

f 

Li 

r 

S' 

MODERN. WIRELESS 

This is the Brown home-constructor 
three - valve . S.G. receiver in the 
ordinary cabinet. lt can be had in 
portable form as shown in the other 

photograph on this page. 

perhaps in what respecte they differ 
from one another. 

Naturally, in order-to have a large 
appeal to the average man they must 

g9 

This is the S.G. Three reviewed above, 
with loud speaker, batteries and all 
except aerial-earth connections on board. 

manufacturer as - a method 
of creating a new market among the 
great army of home-constructors. It 
met with instant success, for the man 
who likes to build his own set re- 
sponded enthusiastically to this new 
easy style of building his receiver. 

He had no longer to go and buy the 
required components for his set 
separately; he could get the whole lot 

A FINE S.G. SET 

i,1 

u 1 r 

BROWN S.G. THREE 
A neat little set that can be 
built in ordinary or in port- 

. able form. 

en bloc, and go right ahead and build. 
From this first success all sorts and 

sizes of kit sets have sprung, and now 
there are several firms prominent in 
the world of radio who specially cater 
for the home-constructor by the pro- 
vision of complete sets of parts for 
certain receiver designs of their own 
devising. 

The Technical Side 
Many other firms sell complete kits 

for receivers designed by the radio 
journals, but it is not with these 
that we are concerned in this section 
of MODERN WIRELESS. We want 
instead to have a look at some of the 
outstanding proprietary kit sets, and 
to see wherein their merits lie, and 

iii conception. 
Of resülts we do not intend to speak 

-it is our present businessto review 
the receivers from a technical and 
utilitarian standpoint, and not to 
discourse on the range of reception 
or loudness of the reproduction. 

IN PORTABLE FORM 

i 

I. 
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No HF. choke is employed, the in- 
ductance of the transformer primary 
being sufficient to give good reaction 
control over all wave-lengths. 

Instead of using wave - change 
switching (though we believe different 
wave-change coils can be obtained), 
the standard receiver employs plug- 
in coils of special design, which cover 
wavelengths from 200 to 600 metres, 
and 900 to 2,000 metres.. The coils 

When the panel components are 
in position and wired up the set 
is ready for test, and the whole 
job need not occupy more than 

three or four hours. 

up in the cabinet, and in the case of 
the complete portable receiver the 
batteries-H.T., L.T., and G.B.-and 
the loud speaker are housed below. 
An ordinary aluminium screen pro- 

190 

tion of the screened-grid valve is again 
obtained by means of a filament 
rheostat, and the valve filaments are 
connected in parallel, not in series as 
is so often done in D.C. mains sets. 

The mains unit is designed to stand 
in the horizontal position in the 
cabinet where no loud speaker is 
provided, but in the type A set, where 
the Brown loud speaker is fitted, the 
D.C. mains unit can be stood on 

as these are extremely easy to under- The next, step is the wirmg-up of 
stand, the Components and a check 

A tapped aerial coil with three tap- over by means of the diagrams. 
pings on it comprises the grid circuit -IN A FEW HOURS of the screened-grid valve, which itself 
is controlled by means of a rheostat - ____________________________ 
acting as a volume control. From the 

- j 
anode of the screened-grid valve we go - r 
to the anode coil, which is of the 
usual plain untapped type acting as a 
tuned anode with reaction. 

The twò tuning condensers are 
separate, being drum - controlled at 

4 

l Ii either end of the panel, while the 
reaction and filament control and the 
on-off switch are placed at the centre. 

condenser is mounted between -the 
tapped coil and earth, that is, between 
the aerial coil and earth; and, in 
addition to the instructions and the 
diagranis for the set itself, there is 
another series showing how to build 
the Brown D.C. mains unit for use 
with the set. 

When Mains are Used 
This -is a comprehensive mains 

arrangement carrying the necessary 
componente for grid bias and L.T. as 
well as HT., and it contains the 
necessary anti-motor-boating units, 
so that stability is assured. Regula- 

structions are unusuany easy ro 
follow, arid Messrs. Brown provide 
five life-size diagrams showing the 
various stages of construction of the 
set. 

First we have the mounting of 
coinpolients on the baseboard, and 
then wiring-up; after that we have 
assembling the front panel and wiring 
rip; then completing the front panel, 
arid finally attaching the coloured 
flex leads, which are for the external 
connections. 

Cannot Go Wrong 
You cannot go wrong in building 

this set if you follow the instructions, 

You commence the construction 
of the Brown S.G. Three by 
tackling the mounting of the com- 

ponents on the baseboard. 

-CAN BE BUILT- 

- I 

¡)il S 

L" 
-, -. .. S 

I- . 
. 

I 

obviating any danger of an H.T. short 
due to faulty wires through the screen. 
One filament wire goes round the 
screen, and the other makes contact 
with the screen. - 

So rough-edged holes cannot pos- 
sibly cause abrasions on any of the 
wires and thereby cause battery 
shorts. 

From the battery model we will 
now go on to the mains set, models 
of which can b obtained either for 
D.C. or A.C. operation. The parts 
are very similar to those in the battery 
model, but there are one or two 
additional components. For instance, 
in the D.C. model a special mica 

Let us first consider the Brown 
receiver, which can be obtained in 
three versions-for battery use, for 
D.C. mains, and for A.C. mains 
operation: 

The Battery Model 
We will take the battery model to 

start with. 
It can be obtained as an ordinary 

set, or complete, having the speaker 
on board and all batteries tucked 
away inside the cabinet. The latter 
model, except for the fact that it needs 
an outdoor aerial and an earth; one 
might easily mistake for a portable 
set. 

The circuit consists of a screened- 
grid stage followed by a detector and 
a transfor''er-coupled L.F. The in- 

supplied with the kit are those for the 
medium wave-band, and the long- 
wave pair can be obtained from any 
wireless dealer at a price of 17s. 

The whole of the set is mounted on 
the baseboard and panel, and fits well 

THIS SIMPLE SET- 

-i 

coupling the detector valve to the 
power stage, this transformer un- 
doubtedly being one of the best on the 
market. 

There are remarkably few com- 
ponents in the set, which fact, of 

makes it one of the easiest 
kits to build ; in fact, the baseboard 
components only number nine and 
on the panel there are only the two 
tuning condensers, the reaction con- 
denser, on-and-off switch, and the 
resistance controlling the filament of 
the H.F. valve. 

Protection from Shorts 
The screened-grid valve is mounted 

vertically, and not protruding through 
the screen, which helps to make things 
simple for the constructor, while the 
anode lead is taken through the screen 
by means of an ebonite bush. thus 

MODERN WIRELESS 

The "M. W." Kit Set Review-Cont. 

February, 1931 

vides separation between HF. grid 
circuit and the anode circuit, and the 
famous Brown transformer is used for 
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give control of selectivity. the set os you 
First of these is the pre-set variable look at it from 

condenser which is in series with the t h e f r o n t, 
aerial, and the second is the filameàt and the loud- 

j 
.4.' 

The circuit of the Empire Melody Maker. It will be noticed that the 
screen between the H.F. valve and the detector stage has been omitted. 

but its position is clearly shown in the photograph overleaf. 
191 

L,.- -J 

flfHE Cossor Melody Maker, in its j - various forms, is too well 
known to need much intro- 

duction, but readers may be interested 
in technical details of the latest of 
the famous series, which goes under 
the name of the Empire Melody Maker. 

This is a kit set which has quite a 
usual combination of valves, taking 
the form of a three-valve receiver, 
comprising one stage of screened-grid 
high-frequency amplification followed 
by a detector and power valve. 

Great Flexibility 

The outstanding feature of the set, 
which we believe has proved very 
popular, is the great flexibility which 
can be obtained with the controls 
provided, and a glance at the circuit 
which we reproduce here will show 
that in addition to the normal tuning 
control there are two devices which 

attached as desired. The controls 
are extremely simple, consisting of 
list the aerial and anode condensers, 

on-off switch, reaction condenser, and 
the rheostat which controls the fila- 
ment of the 
SG. valve. HOW THE 

In the Cossor 
EmpireMelody 
i1aker the SG. 
valve is 
mounted 
through the 
vertical screen, 
the valve, of 
course, being 
in a horizontal 
position, and a 
metal panel is 
employed. The 
aerial and 
earth terminals 
are on the left- 
hand side of. 

included against the danger of the 
batteries being connected np wrongly. 

As pioneers of the home - con- 
structors' kit sets, Messrs. Cossors 
understand the necessity for making 

MELODY MAKER IS WIRED 
60 

I2O 

90v 

THE 
EMPIRE 

' MELODY 
MAKER 

L_H 

stations. 
The aerial coil comprises a long- 

and medium-wave winding, and Lillows 
medium waves to be received when 
the two coils are connected in parallel 
by means of a switch; the long waves 
being used when the switch is open. 
The long- and short-wave coils are 
astatically wound to prevent inter- 
action between the grid and anode 
circuits of the H.F. stage, and they 
thus enable screening to be carried out 
in a simple manner. 

The set is quite self-contained, and 
batteries or mains units can be 

the detector valve, the impedance of 
the transformer primary being relied 
upon to allow sufficient reaction to be 
obtained. The set employs the usual 
leaky-grid rectification, and capacity- 
controlled reaction. - 

Back-Coupling Countered 
Every recaution has been taken 

to ensure that the set cân be built 
easily, and to make sure it will give 
efficient v orking, and by-pass con- 
densers have been included to min i- 
mise the likelihood of back-coupling if 
batteries are used, while a fuse is also 

I 

The A.C. Set 

The AC. model, of course, varies 
quite considerably from both the D.C. 
and the battery types, in that it 
requires five-pin valve holders, and 
the unit used with it has to have a 
rectifier. 

The baseboard layout is very much 
the same, however, and the screened- 
grid valve is still held vertically ; but 
special bias resistances for biasing the 
S.G. valve and the output valve are 
included in the layout. 

As in the case of the D.C. model, 
the A.C. mains unit is so designed that 
it will fit quite easily into the back of 
the set. 

to be varied at will, and thus gives a 
further small control of selectivity as 
well as permitting the volume to be 
adj usted. 

Wave-Change Coils 
Naturally, a certain loss of sensi- 

tivity is experienced when the filament 
rheostat is used to increase selec- 
tivity, so that one of the best ways of 
using this control is to cut down the 
filament supply of the screened-grid 
valve, and, at the same time, make up 
what loss of signal does occur by 
increasing the reaction. In many cases 
this is quite a useful method of 
increasing the selectivity of the 
receiver when listening to distant 

i. . \, IL1 
Mounting one of the variable condensers 

on the panel. 

speaker terminals arc on the right- 
hand side. These will he clearly 
seen in the photographs illustrating 
this rticle. 

As in the Brown receiver, no choke 
is employed in the anode circuit of 

February,- 1931 MODERN WIRELESS 
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'1 

provided you do not allow it to foul rheostat in the screen1 i-grid valve's 
the adjusting screw on the loud circuit. This resistance allows the - - 

- speaker. - impedance of the screened-grid valve -' 
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sud the assembly of this receiver is 
really very easy matter. 

The Cossor Empire Melody Maker 
wakes a very attractive outfit, and 
tho finished receiver has quite a dis- 

coure; a special condenser in the 
case of the D.C. unit between the 
earth and the earth terminal of the 
set and between the aerial and the 
aerial terminal. This prevents any 

192 

set is that the grid leak is not only of a 
low value, being only I megohm; 
but is parallel across the grid con- 
denser, and that it is taken to the 
neqative LT. This, of course, enables 

soil the panel). This obviates any 
trailing grid-bias leads, and the only 
external connections are for the aerial 
and earth, loud speaker and the lIT. 
and L.T. batteries. Further charts 
show how the batteries are connected, 

A hajpy constructor who has nearly 
completed his set, and is smiling in 

anticipation of the results he will get. 

to operate with an A.C. or D.C. mains 
eliminator, it is advisable to employ 
an output filter choke, and, of 

- A BUSINESS-LIKE APPEARANCE 

N 

i The panel is of i 
: :metal with the: 

well-known crystal- 
line finish. Besides: 
the two tuning con- 

h : densers we have: 
the volume control; 

i. :resistance, and 
reaction condenser,: 

I land the on-off: 
switch mounted on: 

the panel. 

When Messrs. Ferranti go in for 
anything in the way of set building 
or kit design they go into the matter 
extremely thoroughly, and evidence 
of their thoroughness is to be found 
in every section of the sets we have 
picked out for this review-the 
Ferranti Two, and the Screened-Grid 
Three. 

A Simple Circuit 

Let us consider the Ferranti Two 
first. We will take the battery model 
to begin with. This is a pure detector 
and LP. with a series aerial con- 
denser and aerial coil coupled to the 
grid coil, which is of the usual wave- 
change variety, tuned with a 0005 
mid. condenser, and enabling a wide 
band of wave-lengths to be covered. 

The first thing to notice about this 

systems staté the lengths of various 
connections in inches. 

Which plan is the better it is 
difficult to decide, and in our opinion 
it does not much matter whether the 
length is given in inches or whether 
one measures off the wire between 
the two terminais to be cännected 
and then cuts it. It certainly xakes 
little difference to the time in which 
the receiver can be completed, and as 
no solder is used in the course of 
construction it is a very simple 
business. 

The Battery Connections 
The grid-bias battery is fixed on the 

baseboard on the right-hand side o! 
the set (between the L.F. valve holder 

the wire, Systofiex, and the wood 
screws. 

If you want this set for mains work, 

NEARLY 
FINISHED 

----i \ 
- 

in the receiver through the potential 
divider or other voltage distributing 
system in the mains unit. 

With batteries the output filter is 
not necessary, though the addition 
of the de-coupler is not a bad scheme 
if you are using rather doubtful 
batteries. In all ordinary cases, how- 
ever, it is quite unnecessary. 

The 
FERRANTI TWO- AND 
THREE-VAL VERS. J 

Ingenious battery or mains 
receivers. 

all constructional work as easy as 
possible, and the parts that they 
supply with the Empire Melody Maker 
could not very well be simpler. 

Detailed Instructions 
Detailed instructions are given for 

fixing the various components, 
especially the panel components, 
which are mounted through ebonite 
bushes in the metal panel to prevent 
unwanted earthing. 

The cabinet is supplied in sections, 
and details of how to assemble it are 
given on the chart. The wiring is 
done on the point-to-point system, 
but the cutting of the leads is left 
for the constructor to decide. Sorné 

.1... 

tinguished appearance. The whole 
thing is easily built in an evening, and 
the kit as purchased includes every- 
thing (except batteries) right down to 

be earthed. 
It is also quite a good plan to incor- 

porate an anti-motor-boating device, 
in the H.T. lead to the detector valve, 
as this will prevent coupling between 
that circuit and the other circuits 

INSIDE THE EMPIRE MELODY MAKER 

OneoftheMelody 
Makers built from : 

the instructions : ' - 

givenwiththekit 

the sc 
' 

iI 

between two 'Ç "-.- the 
tuned circuits. --. Ii 
The S.G. valve : 

protrudesthrough : 
'i'jj- ç:-'--, 

- the screen when -i.' 4À- ' 

in position 

MODERN WIRELESS February, 1931 
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1)3 

On the left we have the A.C. mains version of the battery circuit shown on the right. Basically the radio circuits are identical, 
and only slight differences have been made in the battery circuit to make it suitable for A.C. mains operation. 

output transformer has been omitted 
in order to cut down the cost, though 
Ferranti's state in their directions 
that the performance from the repro- 
duction point of view can still further 
be improved if such is added, and sug- 
gest one of their output transformers 
as being suitable for all ordinary 
types of speakers. 

The tuning coil, type R.F.5, is 
rather unusual in that this has a wave- 
change switch included in it, and also 
variable rotor reaction control by 
Bowden wire. 

Altogether it is an extremely easy 
receiver to construct, but Ferranti 
also put out a special AC. mains 
two-valver, including complete A.C. 

£4 13s. id., while the AC. model costs 
£13 8s. id. 

One or two little differeñces in the 
circuit itself, apart from the mains 
side, are included, there being a super- 
power output valve, and a multi- 
ratio output transformer in order to 
suit the impedaice of this output 
valve to the speaker being used. 

- I - -.. 

r_o 

j 

:; 

LS 

n_________ = . 

J 

J 

E . - . - 

 This strikes one a rather unusual, The Ferranti Three panel controls are clearly seen in this photograph. (z) is the series 
aerial condenser; (2) wave-change switch; () thning control; (4) pick-up jack switch especially in view of the fact that no (5) reaction control; (6) on-off switch. 

H.F. choke is employed for reaction, 
though it seems to work well, reaction average conditions being about 55 matically turns ofT the mains as soon 
being Yery smooth. miles from 5 X X and 50 from the as the cabinet lid is lifted. Naturally 

The transformer recommended is more powerful stations such as Brook- the price of the AC. model is some- 
the new i to 7, giving a very large mans Park, 5G B, and the new what higher than that of the battery 
step-up, and an output choke or Northern Regional station. model, the latter costing only 

A.C. MAINS AND BATTERY VERSIONS OF THE fERRANTI TWO. 
- 

T -: 

very smooth reaction to be obtained, The receiver is suitable for the mains all-power equipment. This 
and is somewhat a breakaway from reception of long-wave stations like receiver should preferably be built in 
the ordinary standard practice. 5 X X, and any of the medium-wave a suitable cabinet with the special 

No 11F. choke is included in the English stations, its range under Ferranti safety switch, which auto- 
outfit, but a very e1ective anti-motor- 
boating system is employed in the A VERY SUCCESSFUL RECEIVER 
detector lead in the form of a 20,000- 
ohm resistance and a 2-mfd. condenser - - 

taken to earth. - 

- - 

A condenser is also placed across 
i 

the H.T. battery. S 

The Reaction Control 
A peculiar feature, perhaps, is the I 

condenser across the primary of the 5 6 
LI?. transformer. This, of course, is 
included in the A.F.6, which is recom- 3 - - - . 

mended, but if another make of trans- 
- 4 - S 

former is used Ferranti's advise that - - 

this condenser be placed in circuit. - 

February, 1931 MODERN WIRELESS 
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contact with the mains by any of the 
The receiver also has a switch to Osram P.625, or the Mullard D.F.A.9. internal parts is impossible while the 

enable it to be used with a gramophone Why Messrs. Ferranti have used a receiver is alive, especially as the 
pick-up, any ordinary high-impedance directly-heated output valve is not mains transformer provides a pres- 
pick-up being suitable. The output quite clear, especially as they have -had sure of something like 600 volts for 
p given :5 600 milliwatt:, with 

FULL OF NOVEL 
t FEATURES - 

much more than this is generally _._ _____--- - 

considered permissible it will be seen - - . 

s - 

that the performance is well within 
the required limits. The power of / 

/' 
t 

the set is adequate for working a . - p - 
?- ç 

moving-coil loud speaker. 
Now let the A.C. 

5/ 
us consider circuit 

a little more closely. It will be noticed ' - 4 4 
that the whole of the A.C. kit - -. -. 

lias been made as simple as possible '-: i L 

consistent with keeping it efficient. -. - 

For instance, there is only one . f - 

smoothing choke (labelled B1) in . 

-. 

- 

the positive lead, which feeds the 
output valve. ¡ 

The positive feed to the detector . 

valve is through the resistances R4 
- 

/ 

and R5, which are de-coupling and 
- 

, -\ 

L - 

- 

smoothing resistances, while grid bias 
- 

r - 

t - . 

is applied automatically through the 
r :1 

resistances R24 in the case of the - . 

- T detector valve when the pick-up is - _;_. ..______ - 

MÖDERÑ WÌRÊLESS February, 1931 

drawing attention of constructors to 

T he "iVI. 14g." Kit Set Review-Con the fact that every care must be 
- taken to see that the possibility of 

There is plenty for the interested reader to "dig out" in these circuits. On the left is the S.G. Three battery model (illustrated 
in the photograph above), and to the right is the same circuit modified for A.C. mains working. The wave-change switches 

aré arranged to form a composite switch on the edge of the screen, and the two sections operate from one plunger. 

is of the indirectly-heated cathode 
variety, the output valve is directly 
heated, the valve ecommended by 
the designers of the set being the 

heated type would have suited their 
purpose better. 

A special warning note is included 
on the A.C. Mains Two Schart, 

194 

Grid Three. This is a fairly straight- 
forward circuit, well de-coupled, 
and provided with a pick-up switch 
and potentiometer control of the grid 

used, and R23 in the case of the 
output valve itself 

Six-Volt Output Valve 
Thé whole circuit is very well by- 

passed, and a specially interesting 
fact is that whereas the detector valve 

SOME FINE EXAMF 

An interior view of the battery S.G. Three, the circuit of which is shown below. 
Note the efficient screening and the Bowden-controlled reaction. 

to supply a 6-volt winding on the the rectifling valve, and the power 
transformer and a 4-volt winding for available is naturally much greater 
the detector, when one would have than in the case of a battery-operated 
thought that either a 4-volt valve of receiver. 
the directly-heated or indirectly- Now we will pass on to the Screened - 

LES OF BATTERY AND MAINS KIT RECEIVERS 
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listening to local stations it is ob- This illustration of the Table Grand Radio-Gramophone gives a very clear idea of how viously a great help in enabling the the set is housed in the table type of gramophone cabinet. Batteries also are stowed 
receiver to cover a wider band of away inside. 

l9 

anode circuit. One jack switch con- double-throw switch of the rotary 
trols the pick-up arrangements, en- variety is employed for the pick-up THREE LISSEN SETS 
abling the HF. valve to be switched Indirect1y-heated AC. valves are used The s.G. Three, Instanter Two, 
ofi, and the pick-up switched in, or for the screened-grid stage and detec- and the Table Grand Radio- 
vice versa at will. tor, while directly-heated valve is Gramophone. .. De-coupling for the screened grid used for the last stage. : 

circuit, the SG. anode circuit, and Volume control is obtained by 
the detector circuit is efficiently means of a small variable condenser' The Lissen kit receivers number 
carried out, and a multi-ratio output connected in series with the primary three: The SG. Three, The Instanter 
transformer is supplied for the last of the aerial high-frequency trans- Two, and the Pable Grand Radio- 
valve. De-coupling has been carried 
out very thoremghly, even the grid- 
bias battery for the last valve being 
by-passed a 2-mfd. condenser. AN INGENIOUS . ,by 

AND EFFECTIVE 
Bowden Reaction Cont rol RADIO- 
As in the two-valve model, the re- GRAMOPHONE 

action is controlled by means of a - 

Bowden wire scheme on a rotating 
reaction coil, operated from the panel, 
and enabling ordinary or reversed , - 

reaction to be obtained. The makers . - - . 

state that the, use of the reversed - 

reaction enables the high-frequency 

- - 
resistance of the intervalve high- 

I 
frequency transformer to be increased i' from ten to fifteen times, with the - 

result that the receiver reproduces 
adequately above 5,000 cycles, which 
the average similar receiver would. 

, 
..., 

not reproduce at all, or only very 
slightly. .., ,. 

-. Effect on High Notes If - " 

This reversed reaction naturally I N --- _-- .,. 
decreases, the selectivity, but when ' . . 

- 
- former is used to supply the filament 

ALL BATTERIES ON BOARD! of the last valve. 
- - - 

- Unfortunately we have no space to 
* deal with a later Ferranti kit, that of 

the battery "four-valver" which has 
- 

- The Lissen S.G. been recently released. Briefly how- 
Three, WhiCh has ever, it consists of an SG., Det., L:F., 

I side of the panel and two valves in push-pull, being, 
I for the H.T., G.B. as you see, a five-valve receiver, 

and L.T. batteries, though it is designated a "four." 
- q 

. t present it is available as a battery 
- 

* set, but possibly an AC. version - would be even more popular. 
---- -. 

for the detector valve. A special 
Ferranti aerial transformer (type 
R.F.3) is employed, and the HF. 
transformer (type R.F.4) couples 
the screened - grid valve to the 
detector. 

A special screening box is supplied 
which includes the whole of the detec- 
tor H.P. circuits, but, as before, no 
choke is included in the detector 

'audio-frequencies and therefore gives 
better reproduction of' the high notes. 
The total 'price of this receiver, 
excluding cabinet and batteries, is 
£12 19s. Od. 

This AC. mosel is based upon 
exactly the same circuit as the battery 
model, and uses very largely the same 
components. Instead of a jack 
switch, howe'ver, a -. double-pole 

former, and has the additional advan- 
tage of providing in certain circum- 
stances a degree of increased selec- 
tivity. 

Under-Baseboard Wiring 
Automatic bias is obtained in a 

way similar to that on the A.C. 
two-valver, and once again a special 
6-volt winding on the A.C. trans- 
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pre-set condensers of :001 mfd. capa- - tical circuit that there is absolutely makes nodifferencetothearrangernent 
i96 

- a-w_ . -j------ ,-- _-j__ - - - - - - 

The circuit of the "Instanter " is shown above. Its simplicity proves that Messrs. iTssen have seisly considered the " house- 
hold " when designing these receivers. The circuit to the right is that of the Table Grand Radio-Gramophone. Both sets are 

ideal for family use on the Regional stations. 

The Lissen Instanter Two. is an 
exceedingly neat little two-valver 
using ordinary "X" type plug-in 
coils and a very cnventional circuit 
employing a pentode in the last stage. 
[t is intended as an alternative pro- 
gramme receiver, for the coils are 
fairly accurately tuned either to the 
National or - Regional by means of 

direct to the loud speaker. Another 
notable feature is the 001-mfd. fixed 
condenser from the anode of the detec- 
tor valve to earth, which enables a 
fairly mellow tone to be obtained in 
spite of the fact that a pentode is 
used without any special output 
transformer. - 

It will be also seen from the theore- 

pole change-over, is employed, and 
the detector is transformer-coupled by 
a shunt scheme to the pentode valve. 

It should be noted in the theoretical 
diagrams of both this receiver and of 
the Lissen Two on the constructional 
charts that the internal arrangements 
of the peßtodes are not quite accur- 
ately drawn, though this, of course, 

TWO SIMPLE CIRCUITS FOR "LOCAL" LISTENING 
..Th 
,3OV.fl 

the receiver is extremely easy to 
wire up. 

A vertical screen separates the SG. 
valve from the detector circuit, special 
plug-in coils fitting into valve holders 
being used for tuning. The variable 
condensers are insulated from the 
panel by means of ebonite washers, 
and, of course, the whole of the 
panel and the screen-which, by the 
way, is continued underneath the 
HF. section of the set-are earthed. 

The Instanter Two gives instant change- 
over from one alternative programme to 

the other. 

household set. No reaction is used, 
and there is nothing on the panel 
with which any non-technical member 
of the household can fiddle and so 
upset the receiver. 

It will be noted that no output 
choke system or pentode transformer 
is employèd, the pentode being taken 

which contains an ordinary spring 
motor and turntable and a pick-up 
and pick-up arm. A volume control 
is situated on the gramophone motor 
board and the set simply slides into 
the front of the cabinet. 

'I'he set itself is a two-valver, 
detector and pentode, using plain 

X " coil tuning (which limits its 
usefulness, of course) and capacity 
reaction on to the aerial. The ordin- 
ary type of pick-up switch, single- 

is employed in the centre of the 
cabinet, and with the battery com- 
partments on either side enables 
a very neat and efTective - looking 
receiver to be constructed. 

Minute Details Provided 
In the construction of the Lissen 

receivers not only are the lead 
lengths given, but also the lengths of 
the pieces of Systoflex to be placed 
on the leads, and the gaps where 
connections have to be made to ter- 
minals are clearly shown: No sol- 
dering, of course, is employed and 

i ' 

r-. i!4 

e,, 

Datery. 
The Table Grand Radio-Gramo- 

phone receiver is one of the most novel 
home-constructor sets we have ever 
seen. It consists essentially of an 
ordinary two-valve set with a wave- 
change and radio-gram switching 
arrangement, but the whole thing 
slides into the place where the ordinary 
gramophone horn has its position in 
the table type of gramophone. 

- Two Simple Household Sets 
Instructions are.given for the cou- 

struction of the gramophone cabinet2 

Gramophone, which latter is an ex- 
tremely novel design. We will take 
these in ¿rder. First let its discuss the 
SG. Three. 

Costing £7 14s. 3d., the S.G. Three 
receiver consists of a conventional 
screened grid, detector and L.F., 
complete with a cabinet, which also. 
hs room in it for grid bias, L.T. 
3nd }I.T. batteries. A metal panel 

city, the aerial being coupled to the 
C)' tappings of the coils through 

separate 0003 condensers. 

Ideal Family Receiver. 
A change-over switch enables either 

one station or the other to be obtained, 
and thus the receiver makes an ideal 

FOR THE FAMILY 

from the moment they finish the 
wiring. The price is remarkably low, 
while the construction is simplicity 
itself. 

A number of the leads are taken 
underneath the baseboard, so that no 
battery leads (which consist of flex) 
have to wander about among the 
component connections. They come 
out through holes in the back and 
can be connected straight up to the 
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nothing to go wrong with the receiver, 
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is a very good way of working a radio- 
gramophone, because the scratch of 

Note the unusual method of mounting the drum condensers and the other controls The 
the needle which usually is heard tO tuning coils are mounted on metal sheets and are separated by the vertical screen. The 
a certain extent through the lid is quite rest of the baseboard is uncovered wood. The front of the cabinet forms the ' panel." 

97 . 

variable condenser between the plate The 1931 "Orgola," as you will see switches on each coil, operated by a 
of the detector and the aerial, from the theoretical circuit diagram, single push knob with link motion. 

consists of a screened-grid, detector The tuning condensers are ganged, 
Compact Design S 

The valves are placed horizontally NO PANEL IS USED IN THIS SET, 
in this receiver in order to clear the 'i - ' 
base of the gramophone motor. This 

is the for the aerial 
' . 

motor also reason 
coil being placed up against the vari- - r- 'w 

able condensers, and the set being - e..- . - 

packed in as tightly as possible on the ., 
i III 

baseboard. - - - 

The HT. batteries are arranged so ' I. 

that we have 60 volts on either side of _- 

the set and these are connected in ' 
-'- 

'Ç series. They are placed inside the 
,.,. . cabinet,andsoisthetwo-voltaccumu- 

I 

lator and the grid-bias battery. This - - 
enables an extremely compact re- _. 
ceiver to be obtained, and the set ' .. 

. \ . 

really is one of the most interesting . a 

and novel of the kit sets we have come 
across. 

i 

0 
. 

r -- 
The loud speaker is connected 

externallyandcanbeplacedinaiiy 
-.'--r --- . 

.? T . -_-----,-------- - . 

position that may be desired. This - 
. -_ 

The tuning of the Table Grand 
Radio-Gramophone kit is done by an. 
ordinary 0005-mfd. condenser, and' 
it will be noticed that the " X "coil is 
used in rather an unusual way in order 
to obtain reaction. The earth is 
tapped up the coil, the aerial coming 
to the end of the coil. The tappings, 
therefore, enable a certain amount 
of preliminary setting of reaction to 
be obtained, variation of control being 
carried out by means of the 00035 

one that is de- 
cidedly ni its favour, for more 
harm is done bythat pick-up noise 
than is commonly imagined. 

The 
MULLARD ORGOLAS 

The 1931 'and the four-valve models. 

r ................................................ 

means of the rheostat in the filament 
circuit of the screened - grid valve, 
which is placed horizontally through 
the screen at one end of the receiver. 
An entirely new design of coil giving 
better selectivity than heretofore has 
been included in the kit, and the 
aerial coil has a rotor for loose coup- 
ling adjustments. 

The detector has a stationary re- 
action winding (marked H2 in the 
theoretical diagram), while wave- 
changing is obtained by separate 

The Circuit of the famous 1931 "Orgola," which made its 
apperanceon the market a short time ago. A pentode oz power 

valve can be used in the last stage. 

the high notes from 
the speaker, where- 
as in reality noth- 
ing of the sort is 
taking place. 

The Lissen radio- 
gramophone there- 
fore scores heavily 
from this point of 
view, and though 
it may not seem a 
big point, yet it is 

The chief features are the special. 
loose-coupled aerial system, the coup- 
ling of which can be varied; a shunt- 
fed anode supply for the screened-grid 
valve, which isolates the tuning con- 
densers from H.T. voltage; reaction 
control by differential condenser, and 
provision for either a triode or pen- 
tode output valve. 

Volume Control 
Volume control is carried out by 

i wo ramous creenea-una e(s 

of the set. It is a little error. on the 
part of the draughtsman which could 
easily occur, and he has joined the 
extra grid and the control grid to- 
gether in each case, whereas the extra 
grid should go the the filament inside 
the valve itself. 

PENTODE OR POWER 

inaudible when one is listening to a 
loud speaker which is not too-near the 
gramophone itself. 

In many radio - gramophone re- 
civers which incorporate the speaker 
a certain amount of this direct scratch 
is heard, and it gives the impression 

that there is a cer- 
OUTPUT tain roughness in 

and pentode circuit. As a matter of 
fact, a power valve is supplied in the 
standard kit, but a pentodo can be 
substituted if required. . 

This unique receiver is comparable 
with the average five-valve set of a 
few seasons ago, and its neatly com- 
pact appearance can he seen from the 
photograph. - 

February, .1931 MODERN WIRELESS 
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The A.C. unit is shielded by metal so that it conforms with the requirements of the 
l.E.E. regulations lt costs only £6 4S. 3d. to build, and is perfectly safe in operation. 

sist of the addition of a grid cell in the 
cathode lead of the screened-grid 
valve, a screen-grid potentiometer in 
the place of the filament rheostat for 
volume control, and twisted leads for 
the heater eircut. 

more satisfactory for various reasons 
to use a bias battery for the" Orgola" 
Three. 

A Climax power transformer is 
employed in this unit, with a tapped 
primary for adjustment to the various 

198 

"Orgola" Four, and no reaction is 
employed. If a pentode is used as 
the output valve it is recommeded 
that the P.M,24A. be employed, 
with 300 volts on the anode and 200 
on the auxiliary grid; though a large 
power output valve can be used if 
desired. 

 COMPACT AND COMPLETELY- SHIELDED - fact, identical-except for the positions 
- _______________________________ . 

: of the controlsí . - 

- .»' Three tuned circuits are employed, - -j and a trimming condenser in parallel 
i i, -',.' wi-th aeriäl tuning enables the last 
i i d' s..:: ounce to be got out of the set in the 

t..4 - matter of selectivity. The coils are 
. tiansformer type, with tuned secon- 

I ) j - daries, and are separately screened, - - 

rb-i . - , thus greatly simplifying the construc- - 

tion and eliminating the risk of faulty 

-. .- , screening dite foiniperfect joints. 

7 - .. - 
- i. 

Uses Power Detector 
- 

- 
- Power grid detection, an unusual f 

- -______ -- - . - ,- feature of a kit set, is included in the . 

core L.F. transformer, which employs a 
silver alloy and nickel iron core, is em- 
ployed. There are altogether only 
about thirty wires in the whole of the 
set, and these are given in the wiring 
diagram extremely clearly. 

- A. C. Modifications 

Both of the tuning coils are mounted 
on the baseboard, and all external 
connections except aerial, earth and 
loud speaker are made by means of 
multiple cord, so that one does not 
have to have a whole host of terminals 
behind the back, or in some other 
position on the set. - 

The AC. model i a very slight 
modification' of the battery model, the 
layout and wiring having to be altered 
slightly. Briefly, the alteratiofls con- 

Mullard" Orgola Junior Power Unit," 
which will supply 160 volts output at 
30 m.illiamps, and power for the heaters 
of the indirectly-heated AC. valves. 

The unit consumes roughly from 
25 to 30 watts, and is quite simple, 
as will be seen from the photograph. 
Only one smoothing choke is employed 
and the potential is broken down for 
the various tapping points in one 
case by a series resistance of 50,000 
ohms, and in the case of H.T.+1 by 
a 50,000-ohm potentiometer placed 
across the whole of the output from 
the rectifier, which is a double-wave 
D.WJ valve ....... 
Smoothing and De-coupling 

Grid bias is not taken from the 
power., unit, it' 'being considered 

switched on unless the case is in 
position and closed, nor can the- case 
be removed until thè ET. is switched 
off. 

And now for the " Orgola " Four. 
This receiver is designed to meet tite 
needs of those requiring still greater 
selectivity and sensitivity for long- 
distance work. It employs two 
screened-grid H.F. stages, a detector, 
and power or pentode output. 

The' "Orgola "Four 
It is designed primarily for use 

with AC. valves, but a battery model 
is alsò produced for those who have 
no electric upply and Wish to také 
advantage of the,' design. - Due to 
careful spacing, the four-valver takes 
uj no more room than the 1931 
"Orgola "Three. The cabinets are, in 

and although they are operated simul- 
taneously by one slow-motion knob, a 
thumb-control permits separate adj ust- 
ment of the aerial tuning condenser, 
and thus the advantages of ganging 
and separate control are combined. 

Screened from Underneath 

-. The AC. " Orgola ' is not, of 
course, an all-power model in itself, 
in that it requires an external source 
of pówer and does not àonsist of a 
completely jntegral all-mains outfit. 
There is, hówever, available the 

:wHY NOT u 

centre-tapped winding is included for 
the rectifier filament. 

The smoothing and dc-coupling 
condensers are standard Mullard com- 
ponents, and the resistances are wire- 
wound. The case supplied in the kit 
fully complies with the Institution of 

E THE MAINS? 
No panel is used in this et, the con- i .................. 

frotof the 

Orgol a junior iTi L 
Sub-panels of aluminium support th Power Unit, b' : 

reaction and volume controls and means of which 2oo 

also the ba.ery switch. The H.F. the Orgola ow: T 2MÇd - - 

-Z.flnr. 

------------- __ Three can be : 
230 

- ,. eiteuus are screeiieu trum uuuerneai t - .:. I - - 

J 1y aluminium sheet as well as from nia4e an A.C. z __J 
---I Ekctrical Engineers'. recommenda- 

- each other by the usual aluminium : mains receiver. 
E j tians, and whn in psition comp1et 

screen. The famous Mullard Perma- all earth connections. H.T. cannot be 

MODERN WIRELESS February, 1931 
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A popular Osram receiver. 

The first thing that meets one's eye 
when one glances over the chart and 
instructions for building the Osram 
"Music Magnet" Four is the follow- 
ing sentence: "There is no drilling 

c.os.... 
CONDLMSLfl B*TTLqY 

Note the ganged wave-change switching and tuning condensers used in this circuit. 
The set is illustrated on the next page. 

In fact, a great deal of the receiver is 
metal, for we have a metal panel and 
the HF. sections are shielded with 
metal lids on metal trays. 

I09 

controlling a series condenser in the 
aerial lead. On the other side'of the 
set are the reaction control and the 
wave-change switch. 

rhe two intermediate voltages on the . J_. 
"Orgola" power unit are controlled by j 11 

means of a series resistance in one case and A 

T - - a potentiometer in the other. - __C3 

A OO1-mfd. condenser between the 
- :: 2. C2. ecnIJ 

4 - 

s ;:)Vi_4T:1 

: 

system or transformer s used a - - 

P' L 
j 

T 

The _____1_C L__.LT. 
"MUSIC MAGNET" 4 1 - 

L, I 
LT 

pickages from the box and lay thm gand "wave-chaìigc switch enables 
on the table without, however, re- wave-changing to be carried out. 
moving any of the components or Differential reaction is provided. 
screws from their packets or en- The operation of the"Music Magnet" '' velopes." Four is somewhat different from that 

- of the other sets, for although a panel 
Some Unusual Features is used, and drum indicator is shown 

4' ( -. . After this we commence assembling. on the panel, the control of the re- 
the, metal base plate, which is the ceiver takes place from the knob 

- bottom of the receiver, and takes projecting at left-hand side. On this 
- 

i the place of the ordinary baseboard. side also is the volume-control knob, 

THIS IS THE OSRAM "MUSIC MAGNET' FOUR 

The remaining side of the primary 
of the transformer is earthed, and 
the secondary goes between.the grid 
of the pentode and the grid bias nega- 
tive. An interesting point about the 
grid bias supplied to the screened- 
grid valves is that the cathode poten- 
tial is above earth, the grids being 
taken to earth. 

EASY VOLTAGE 
CONTROL 

The four-valve Mullard ' set is designed for mains operation, though parts for a battery 
model can be supplied if desired. The mains rectifier, smoothing and LT. section is 

provided by a separate unit. 

The set is extremely easî to build, 
and there is absolutely nothing in the 
circuit which will cause trouble of 
any description. Step by step the 
instructions for building this receiver 
are presented with most meticu- 
bus care, as will be seen from the 
following quotation from Step 1, 
which states: Remove all the 

the detector in the last tray. This 
makes for very easy assembly, and 
these trays are denoted in the theo- 
retical diagram by the parallel 
dotted lines. 

A valuable feature of this receiver 
is the trimming condensers, which 
are placed in parallel across each of 
the aned tuning condensers. and r 

Slightly different coils are employed 
when the set is used with the.battery 
type of valves, the Colvern trans- 
former coils with special screening 
being used. Anti-motor-boating de- 
coupling devices are placed in the 
anodes of the screened-grid valves, 
and the screening grid of the pentode 
is also carefully de-coupled. The 
transformer is shunt-fed, the detector 
valve having a 20,000-ohm resistance 
in series with the anode and HT. +, 
and the L.F. impulses being passed 
on to the transformer through a 
I-mId, condenser. 

Methods of Grid Bias - 

and no soldering-no carpentering- 
cabinet and components almost fall 
into place." And if any of our 
readers have built this receiver they 
will realise that sucji is indeed the 
ca se. 

The ganged condenser is enclosed 
so that stray capacities cannot pos- 
sibly cause any trouble. The tuned 
circuits, as before remarked, are 
assembled on trays, the screened-grid 
valves being in the first two trays and 

THE CIRCUIT OF THE "ORGOLA" FOUR 

February, 1931 

An S.C. A.C. Mains Four 
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- INSIDE THE RECEIVER remarks we have made will show 
fairly clearly what can be expected 
from each receiver, and it will he 
realised that the Osram "Music 
Magnet" Four is a really good DX 

The receiver is - loud-speaker set. 
1 

.i 
unusually well Warning about the ue of power 
screened, as. you units with the set is given, it being 
will see. The three stated that if you have D.C. with t-hè 

tuning coils are posilive main earthed a D.C. power 
L 

I 

. mounted on metal . 

i trays and are com- . 

- 

'Wit should not on any account be 

i i pletely screened employed, as it would render all the 
- i 

as also are the i metal parts of the set " alive." 
:11- ganged conden- This is a very timely warning, and - 

: 
sers. Calibration 

i we must congratulate the G.E:C. on: 
in wave-lengths is. 

E provided for by a their frankness. So many people are 
i rotating drum i 

content to let you use a metal- 

!. showing through i enclosed, metal-panel set without 
the window in the any regard to possible danger froisi ------- panel D.C. mains units. 

- P ........................ Many nasty shocks could have been 
- aveited if people would only realise 

ye said earlier on in this "Music necessary, however, and this is easily 
Magnet" review that it employed :. parried out by slackening of the grub 
trimming condensers. These are iii- screswhich"fl'es the metal drum to 
corporated in the ganged condenser - ' 

assembly, and are what might be - 

THE KIT. termed semi-fixed trimmers, in that 
they cannot easily be varied while ARRIVÉS! 
the set is actually jn use, and should 

' he sa during the preliminary testing .' 

of the set. The trimming condensers ' . 

- are adjusted by means of three brass - . 

-/ strips which project through slots 
on the' top of the ganged condenser "--. -W.- 

fitting, and, enable extremely fine 
ganging to be obtained j - . - 

A very valuable refinement in the t 

Osrani " Music Magnet ' Four is I r 
the specially calibrated drum dial, -- 
which enables the set to be rapidly . . 

tuned to any wave-length desired. How the components reach you, neatly 

Th'waîelengths are to be found on packed in boxes, with everything necessary 
for the construction of the.set, even down 

the' large druni 'projecting through to the last screw. 

length of the station is looked up and 
the large drum is rotated until this 
wave-length comes opposite the 
pointer on the escutcheon. plate. 
After this has beèn done it is found' 
that the calibration is particularly 
accurate throughout the way ength 
band. 

The túning coils cover a range of 
240-550 metres on the medium band, 
añd 900 to 2,000 metres on the 
ujper band; the one switch auto- 

-mticalIy changing the wave-length 
of each of the three coils simultane- 
ously. 

Safe Working from Mains 
It is not our purpose in this review 

to discuss the results obtainable with 
any of the sets under consideration, 
but a study of the circuits and the 

one merely reduces volume by tite 

It is interesting to note that no the escutcheon plate, and are approxi- aerial series condenser until the 
'rid bias is provided for the screened- mately correct on assembly. station is heard without distortion - 

rjd valve, and with the valves' A slight adjustment is usually when fully tuned in. The waver 

anode current of he whole set varies PLAIN BUT BUSINESS-LIKE . 

Irom 14 to 18 milliamps in the case of ......................... 
. . 

two-volt valves, 22'to 28 milliamps III The controls of 
t lie case of four-volt valves, and from t h e "Mu sic - . 

r 

30 to 35 in the case of six-volters : Magnet " Four : - . 

being employed. It is thus essen- 
- 

are on the ends . 

of the cabinet, -- 
tially a job for super-capacity hat- the little win- 
teries or H.T. accumulators, if you dow in front en-, 

cannot make tise of the mains, and : abling e set- 

the Osram people provide details of -, conden- -. 
a suitable H.T. supply, whether dry ser to be seen 

battery or H.T,B. eliminator, be em- at-a glance. - 

ployed - - 

Very Valuable Refinement 
- 

MODERN WIRELESS 
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the spind1e, and turniiìg the tuning 
control on the side of the set until 
the loudest station is heard. Then 
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A simple circuit is used, but very high magnification can be got out of it. remarks we have made concerning 
soute of the most popular o.. these 

Reaction is carried out on the carried out by mears of " Jiffihinx," receivers may serve to give you an 
throttle principle, control being by a which is provided in different lengths idea of the variation in kit receivers 
00015-mfd. condenser, and the o that it can be readily seen which a5failable tothe constnictòr. 
biasing of the detector is controlled .. ,. . . 

by means of a 400-ohm potentio- / COVERS A WIDE RANGE 
meter 

Avoiding Hand-Capacity By means of plug t . - 

Two transformer stages are em- 
- 

prcticaity a n y 
ployed in the set, which has a filter band of wave- 
otitput scheme in which H.F. chokes lengths from i5to 
are employed. This, of course, is to 2,000 metres can I 
keep any HF. from getting through be covered by this - 

into the loud speaker when listening interesting three- - 

on the ultra-short waves and causing valver. The detec- . - 

capacity effects which can very well tor bias is con- - -- -, 
upset the operation of the whole trollable from the 
set. panel. 

: .......... The cabinet is of metal, as also is : - Ls_....__---_____...._. 

- 

S.. 
. perhaps advisable to use batteries for 

SHORT, MEDIUM; OR LONG WAVES .. ,. the HT. rather than a ma-ins unit 
- . when litening on very short waves. 

. . . k - - 

- uany maius-unn-ariven seis Go flOr 
50301 MId. - 

L.5 take kindly to the ultra-high fre- 
quencies and an unnecessary back- 
ground of noise might be encountered 
when using such a unit. to hear stations 
on wave-lenlis of 50 metres or lower.) 

___________ '' Unfortunately, it has not been 
possible owing to lack of space to go 4000 Fusa very fully into the various kit sets pet- 

0.3+ G.B. 0.3+ C9- 

- 9 . 

w. - now on the market, but the few 

Empire Link " receiver. It covers 
all wave-lengths from 15 to 2,000 
metres and is, we believe, the only 
kit set which has such a tremendous 
range. 

It consists essentially of an aperio- 
dic aerial coupled to an ordinary 
grid coil tuned with a 00025-mfd. 
condenser, the grid tuning system 
being connected via a 0001-mfd. 
condenser to the grid of the detector 
valve and a 5-megohm grid leak, 

tuning and reaction cudensers, and 
potentiometer control of the grid of 
the detector valve is placed on the 
panel just below the filament rheostat, 
which also acts as the on-off switch. 

There is nçthing at all tricky in 
the wiring or construction of the set, 
and by means of the six-pin plug-in 
coil units ave-lengths up to 2,000 
metres can be còvered. 

A fuse is included and the wiring is 

purchase system. It is also available 
at £14, wired up and ready for 
work i ng. 

No anti-motor-boating devices are 
included, and tiansformers of a ratio 
of5 to I are sñpplied with the set. 

Very Simple to Assemble 
The assembly of the leceiver is really 

so simple that there is little else we 
can say except that in operation it is 

the possible danger of a metal panel 
connected to L.T. 

The voltage diflereñce between such 
a panel and the person operating the 
set may be equal to the full voltage 
of the mains. 

the panel, and the baseboard also is 
of the same material. Thus the set is 
vell screened, and hand-capacity 
should be at a minimum. Slow- 
motion dials are fitted to both the 

A PIFASING PA 

The T 

"EMPIRE LINK" KIT E 

An all-wave Ready Radio set of 
distinction. 

A set which is becoming increasingly 
popular is the new Jeady Radio 

length can be used for any particular 
position. 

The price of the " Empire Link 
receiver is eleven guineas in kit form, 
and can be obtained under the hire 

NFl. APPFARANCF 
, 

- E 
A very pleasing 

E 

P panel appear- 
E 

E ance is obtained ! 

4 - 

' 

- 
E 

in this receiver. 
The I - controls are 

E 

E - suitably placed 
E 

Eand tuningE :-= is extremely 

February, 1931 
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TUST recently I had a rather in- 

i, 
teresting case of a set that 

ri.) wouldn't work properly. It 
was a straight three, consisting of a 
detector and 2 L.F. stages, the first 
L.F. being resistance-coupled. 

The owner complained that he 
could not get any reaction effects. 
The receiver simply would not osr.il- 
late, no matter hòw much HT. he 
put on the detector valve. 

Oh, yes, he had tried all the usual 
remedies, stich as reversing the leads 
to the reaction coil, larger coil, etc. 
An "expert" had seen the set and 

annoyed because, not possessing 
magical powers, I had not spotted 
the fault from the information he 
gave in his letters. 

The Fault Found 
However, he persevered, and finally 

wrote us a letter of appreciation. I 
forget how many stations he logged 
in a single evening, but there was 
ample proof of the set working 
satisfactorily. And what do you think 
the trouble was? It was simply a 
"dud" grid condenser, in which one 
of the terminals was not connected 

I have commented on these two 
cases in order to show how very 
necessary it is to make quite 'sure 
that the components are O.K., and 
that the correct valués 'are used 
throughout. Only a practical test by 
a competent dealer or electrician will 
reveal such faults. 

Our Dual-Range Coil 
Next I would like to say a few 

words about the "MW." dual-range 
coil. We have had a certain amount of 
trouble through readers not winding 

MODERN WIRELESS February, 1931 

.... 

p' T7_OUBLEThACKING 
On this page the Chief of the 
"M.W.' Query Dept: dis- 

- cusses, minth by month, some 
o t ose common ifficu ties an 

. 

. 
.... .. V.. - troubles which can beso per- 

T- plexing. This month he deals with two faults w ic cause i e constructors 
much anxiety. 

Tested Everything 
He also had "tested " every com- 

ponent, and he was inclined to blame 
our design. I insisted that either the 
wiring or one of the components or 
accessories must be defective. 

There was a period of silence. Our 
reader was probablyjeeling somewhat 

the Correct value. Too high a value will 
prevent satisfactory reaction from being 
obtained, and in consequence the set will 

not give its maximum results. 

My correspondent had ." tested" 
this component with a voltmeter and 
dry cell, a method which told him 
absolutely nothing, and which was 
useless as a test for a condenser. 

202 

with paraffin wax and spozit ¿'he coil. 

The greater distributed capacity 
of a doped coil increases its minimum 
wave-length enormously, and more- 
over reduces the signal voltage ap- 
plied to the grid of the valve. 

Please don't use paraffin wax or 
shellac varnish on any of our coils 
unless we tell you to. 

k. 

had not been able to locate the 
trouble. 

A Bad Point 
I endeavoured to diagnose the fault 

from the details he gave in his letter, 
but it was hopeless. Everything had 
been tried and " tested," so in 
desperation I asked him to let me 
see the receiver. 

The trouble was obvious at first 
glance. He was using a grid-leak type 
anode resistance which he stated was 
2 megohm. Actually it was a 
standard 2-megohm grid leak (let 
me whisper, it masured 28 megohms) 
and of course, he could not hope to get 
a single ' squeal" with such a high 
value. 

I tried a 25-megohm resistance in 
its place and the set worked per- 
fectly, oscillating freely all round the 
tuning scale. Then I had another 
similar instance-I did not find the 
fault this time. The reader lived in 
Wales and he said that he could not 
get any signals at all. 

to its appropriate plates. 

WATCH THIS POINT! 

L H_ r 
'-1 

I L' 

If you rreceiver employs an R.C.C. stage, 
make sure that the anode resistance is of 

tne coil correctly, ana owing to 
formeis of incorrect size being used. 

First, the reactiofl. If yot have 
made up one of these coil units and 
you find that you cannot obtain 
reaction it is because you have 
wound the reaction turns in the 

.wrong direction-provided you are 
using adequate H.T., a 0001-nifd. 
reaction condenser, and transformer 
or resistance coupling, with a low value 
-anode resistance in the latter case. 

Secondly, we have found that the 
ribbed formers are riot always of the 
correct diameter. - These should 
measure 2 in. across the ribs and 
2A in. inside the ribs. Too small 
a diameter will mean too small a 
winding and insufficient coupling 
between the reaction and medium- 
wave secondary windings. 

Don 't Use Dope 
One reader sent his coil to us. He 

said that it was thoroughly inefficient 
and would not tune correctly. No 
wonder! He had doped the windings 
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i ordinary on-off type (Ready Radio, or i terminal strip, J2 n. X 2 
Lissen, Bulgin, Lotus, Igranic, GRID LEAK 10 terminals (Belling-Lee, or igranic, Eelex, 
Benjamin, Keystone, Goltone, Junit, 2 meg. with holder (Ediswan, or Liasen, Clix, etc.). 
etc.). Dubilier, Ferranti, Igranic, Mullard, etc.). Wire, flex, screws, GB. plugs, clip, etc. 

- 203 

lutionary improvements. we came to the conclusion that what of theni, but to everyone else they 

F A LIST OF THE PARTS REQUIRED FOR THIS RECEIVER 
PANEL COIL HOLDERS L.F. TRANSFORMER E 

12 in. X 7 in. (Liasen, or lIed Seat, Goltone, 2 (Igranic or Lotus Lissen Magnum, 
Bulgin, *carite, Red Diamond, 

Low or medium ratio (Telsen, or Igranic, 
Liasen, RI., Ferranti, Varley, Lotus, : etc.). etc.). 
Mullard, Lewcos, etc.). 

CABINET 
Panel space as above, baseboard 9 or 10 i1 

VALVE HOLDERS 
2 ordInary 4-pin type (Clix, or Benjamin, E 

deep (Camco, or Lock, Keystone, l'ickett, Igranic, Lotus, Junit, V.B., Lissen, CHOKES 
: 

Kay, Osborn, etc.). ßulgin, Formo, etc.). 2 HF. (Bulgin and )[agnwn in set. Any 

VARIABLE CONDENSERS 
other good specImens of the special short- 

E 
i double condenser, 0001 mid, and 00002 FIXED CONDENSERS 

'0001 
wave type, e.g. Igranic, Wearlte, etc.). 

i output filter (Varley, or Liasen, RI., 
mid. (rolar). 

i 00025 or '0003 mId. (FOrmo, or J.B., 
1 mid. (T.C.C. or Liasen, Telsen, 

Dubilier, Ready Radio, Ediswan, Ferranti, Igranic, Ferranti, Atlas, Magnum, etc.). 
E 

: 

: Igranic, Lotus, Ormond, Dubilier, Watmel, Formo, Ormond, Nullard, etc.). 
1 baseboard-mounting neutralising type 1 001 mId. (Lissen, or Telsen, etc.). 

1 '006 nild. (Ormond, or Forino etc.). 
MISCELLANEOUS 

. E 

(J.B., or Bulgin, Igranic, Magnum, etc.). 
1 2 mid. (Dubilier, or Igraiic, T.C.C., 

2 vernier dials (Igranic, or Other good make 

SWITCH . 

Liasen, Ferranti, Muilard, Hydra, etc.). . 

giving a realty smooth motion free from 
- backlash). 

 It may be argued that this has been 
because the specialised short-wave re- 
ceiver was not in such urgent need of 
improvement as the broadcast set of 
a year or so ago, and there is probably 
a good deal of truth in this explana- 
tion. The best short-wave receivers 
òf a year ago certainly did their job 
extremely well, performing remark- 
able feats of long-distance reception 
with very few valves, and so on, and 
so perhaps it has beQn thought that 
there was little need to seek for revo- 

radio. That is how it struck us 
recently anyway, and we set to work 
to do something about it. 

Reviewing the position, it seemed 
to us that a very satisfactory standard 
of performance had already been 
achieved, bearing in mind the fact 
that the most generally useful type 
of receiver for short-wave work is the 
detector and one or two low-frequency 
stages. 

After much consideration and a 
certain amount of experimental work 

set. Tuning is very much sharper, so' 
that quite a delicate touch must be 
cultivated upon the tuning controls, 
reaction requires to be set in a similar 
accurate manner, and besides these 
matters there is always a tendency to 
hand-capacity eects, and the risk of 
threshold howling, "flat spots" etc. 

A Real Step Forward 
The experienced short-wave oper- 

ator unconsciously allows for all these 
things and probably thinks very little 

seems rather curious that the 
great increase in popularity of 
short-wave work has not led to 

a more rapid development in short- 
wave receivers of specialised types. 
.1 nteresting and effective as many of 
these sets are, it cannot be denied 
that they have not progressed nearly 
so fast as the broadcast type in the 
course of the last twelve months 
or so. 

OperatingSkill Unnecessary 

A super two-valver of remarkable 
range. It was designed expressly 

:: for the discriminating explorer of 
the higher frequencies, and yet 

8 nearly all the parts are of types in 
everyday use. 

An excusable attitude it may be, 
but not a healthy one to adopt in so 
essentially progressive a subject as 

- was really needed was a determinea 
attempt to make the typical short- 
wave receiver easier and pleasanter to 
operate, ruling out as far as possible 

-the factor of operating skill. 

What Has Been Overcome 
Those readers who have had any 

experience of short-wave work will 
readily agree that even the best of 
normal short-wave receivers is defi- 
mtely very much more difficult to 
operate than an equivalent broadcast 

r 

ITThE "M.W." SPECIAL SHORT-WAVER 

By The "M. W." Research nd Construction Department. 

February, 1931 - MODERN WIRELES 
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of the set will help the constructor to make a close copy of the original. simple to nanule. 
- '204 

 obtained adeiiate freedom bysith a wandering HF. currents in the leads curreits from the . 'phonè we may 
simple remedy as a slight reaange- ' of the headphones worn by the perhaps as well explain exact1 what 
ment. of the reaction circuit, in con- operator. Accordingly the provision has been done in the present instance. 
junction with the use of a préventive o! a really effective HF. filterin the 1f you will refer to the circuit diagram 
cirénit to. deal uith body.caaòity 'plione output circuit can be trusted will see that there is first of all ..you 

L . an ordinary type of output filter for 
THE LAYOUT OF THE BASEBOARD . the 'phones. Then note that in series, 

__________ _______________ --.---. with the high-potential lead to the 
'phones there is an H.F. chòke, and 
shunted from the valve sidè- of this 
choke down to earth there i- a '001- 

t S - mfd. bypass condenser. This device 
has been found quite adequate for the -.-- . purpose and very effectively prevents 

- stray 11K urrents from getting ititò 

. 

the 'phone leads. 
i S',,'--' 

* . I . . '.-' . Eásily Handled Reaction4-. 
- - 

. Nextconìés the question of obtain- 
- .- .ing much easier tùni-ng- añcl- reaction 

-adjustnients, and .upon hiaa consider- 
-. 

* able amount of experimental work 
.- . r . 

- ,' has been carried out. As regards 
- ...... readionve.gaindd theida.thatcnly 

quite a simple expedient sa needed. 
j - ... The main-difficulty has .been found to 

- .- .. lie in .the.manipulation of the small - 
and direct-astiiig knob df t1ie'ordinry 

- - 

- 

type. of reaktion .cin:s ad we 
have foundtìat all that was needed 

-- - hee was tO use an odinary type of 
- 1: ' iiriable condenser of suitabl5' small 

,- caacity for reaction iniqoses, so tiat, 
- ' -. - .. a good vernier dial can be fitfed. 

With the aid of the slos motion drive = 
- 

The " run "of the wiring is of special importance in a short-wave receiver, and this vrew of this scheme reaction becomes qtute 

short-wave reception. - 'fl4w'G O$R - - 

y! 4.35 

Removing Threshold Howls . . . : . - Note the HF. choke and ooI fixed condenser in the output circuit, which free the set 
We tackled first the question of. from hand-capacity complications. The " reservoir " tuning condenser is anothei 

avoiding body-capacity. éffeòts. aiid . - . . invaluable feature. 
tise allied nuisance of threshold howl. . - 

Here wé found thaTt two compara- effects. These latter, it has developed, to ensure trouble-free operation, so 
tively:.siiuple precaùtions sufficed -to. are definitely interconnected with the long as a little care is taken with the 
ensure: a.deqùate eliminatiòn of these threshold-howl trouble, and when they actual layout òf the parts. - 

íreviousty troublesome effects. . - are removed the latter is likewise - . - .. ..- 

So far as. threshold howl is cón- ' rendered ffír less troublesome. . . The H.F. Filter - 

cerned in- a simple receiver of the These body.effects, it has been found, -. .While we are mentioning this 
detector and one L.F. -type, we have are due veryJgely to the presence of 

. matter of - the exclusion of HF. 

he removed, or at any rate cut down - fi 

to much smaller ptportions, this A 000 1 _________________ 

would mark a very real step foward in » . OvreuT Ç - - 

short-wave progress. . 2 Cb'- 
The short-wave receiver which we - 

MFV HPC.iE 

are about to introduce to you was th& -_ - - - 

- f '°°- outcome of these deliberations, and _ ¿ N,r ' Vj '2 

we think that our readers will agree 
that in it the desired step forward has 

- 

Ç ''. - 
'' 

been achieved. In many ways it is 
A . 

indistinguishable in behaviour and ' 
- I % 

operation fronua broadcast receiver of -:- -. S - S 

equivaleot type5. lt conforms to the ' MEA. I t r8 - 
- 000i QAcr,orv - 

highest- standard 'of -actual perform- --. - - 
. GB 

ance, and it puts that performance / a2-,4'O 

witliiif he reach of those who have ______S - _ Ç -5 

- had little or no previous experience of . n 

MODERN WREL[S3 Febivary, i 931 . 

are very real stumbling blocks indeed. 
- A DET..-L.F. WÌTH A DIFFERENCE. 

Our conclusion was that if they could - 
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all demands without leakage and without break- 
down is more- urgent now than ever. - 

Lissen fixed ¿óndensers have become the stándard 
fixed condensers in almost every published circuit. 
Accurate tó -within 5 per cent of stated capacity. 

0001 to 001 mid., i /- 5each' 

002.. to 006 mid., 1 /6 each - 

S 

PIOULDED CiSES - 

., MADE of JNSIJLA11NG 

- 4MATERIAL-HEAVY 

1(AB lYRE FLEX LEADS 
L - 

- - 
-- Therurent you 

get5 
frm Lissen Batteries is the - 

purest forni of cur;ent you casi get for radio. But 
f you want to use an eliminator, use ¿ Lisien 

J - El,ns,nator. Yoia1 then get HT. currgnt from :. your meint smoother. steadwr sbetter than before. 

February, 1931 MOrERÑWJRELESS 

'.UMINA10 
CAJ S . 

FIXED -. -. - - 

J/)) 

CONDENSERS ) 

Deliver all their - -, 

stored up enei gy - ___- 

Because yc;u are using bigger H.T. voltage- 
- _) _,f A.C. 

because you are seeking always more power Pt. 
and more purity from your set-because you - T 
are going out for ever more distant stations- - ¡ your need for condensers that will stañd üp to 

- j 

LISSEN LIMITED, WORPLE ROAD, 
205 

Li1IN 
ISLE WRTH, 

TORS 
MIDDLESEX 

I-! 

- n - TYPES AND pRICE: '.' arnnoneo 
W T T T T - D.C. MODEL " A" vet T5l1 your dealer whit voltage your moins 

I NSIST UPON LISLIN I"ARTS -ALWA (100-150 volts and 200'- --- ,upply s,'nnd whrthr'r it is AC. orD.C. tell hirn 
250 volts).,what output you rerjuire, or what valves you are 

Employs 3 H.T.+ tap- using. aí5d he will demonstrate for you the Lisses 
piogs ; H.T.+ I giviog -. Eliminator to suit your needs. - 
80 volts for S.G. valves; 
H.T.+2 giving 60 volti 

p r -. - at approx. 2 mA. for volts at, approx. 2 mA. : H.T. -4- 3 giving 
- detector valves ; H.T. 

' 120/150 volts at 20 mA. for power ¡ 
.:2,01; : 

"\ sAi7'y 4 D C MODEL B moldy 75 pci' cent of those q oted) 

'i 0 7 
s 

q00l520oltsand 200: 
-: ' 

A.Ç. MODEL A' 
"A" 

t 

5SEN ,.,:::_1 -'::'-: '-2 
(l0P012e5 volts and 200250 volt) 

means of two control ' '' 
' «______._______ 

ously variable (by, -- A C MODEL "B" 

I 

Isnobs) and capable of (l0 volts and 200 250 yoU 

to 
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 The problem of easier tuning proved 
much more difficult of solution. A 
common expedient is to employ only 
a very small capacity tuning con- 
denser, say of 00005 mfd., with a 
very low ratio slow-motion dial, but 
there are certain practical drawbacks. 
Chiefly, there is the nuisance of 
constant coil-changing produced by 
the fact that the tuning condenser 
only enables one to cover a very small 
range of wave-lengths. 

Really Simple Tuning 
While we were investigating various 

means of overcoming the difficulties 
associated with the tuning control, we 
came across a component which 
seemed likely to fill the bill very 
completely. This is the special type 
of tuning condenser actually incor- 
porated in our final receiver, and a 
very few tests showed that it did 

This latter, with the aid of a good 
slow-motion dial, makes searching 
and actual tuning just about as 
simple as the operation of tuning-in 
a distant broadcast station. What 
that really means in convenience in 
short-wave work will come as some- 
thing of a revelation to those who 
have been accustomed to the earlier 
types of short-wave receivers. 

So much for the general ideas 
underlying the design of the receiver. 
A glance over the circuit diagram will 
make clear the other main features of 
its arrangement, notably the layout 
of the reaction circuit, and the method 
of tuning aicl aerial coupling 
employed. - 

You will observe that there are 
two aerial terminals, one marked A1 
taking the aerial straight through to 
a tapping point on the grid coil, and 

the other bringing in the customary 
small neutralising type of condenser 
in series for the removal of flat spots. 

The Tapping Clip 
The coils employed are of the 

standard bare wire spaced type, with 
a plug-in mounting, and the necessary 
tapping point is obtained on the grid 
coil by means of a flex lead terminating 
in a small crocodile clip. As a practical 
point, it is to be noted that this clip 
must never make contact with more 
than one turn at a time, and so it is 
rather a good scheme to bend out- 
wards those turns with which it is 
most likely to engage. A little 
judicious bending this way and that 
will make it easy to obtain access to 
any desired turn and the coil will not 
be injured in any way by this treat- 
ment. - 

M6DEN WIRELESS February; 1931 

A Set Built Specially for Short Waves : 

are tuning witn a small capacity. with care. 

206 

.--------.---------,-----.---- -- - .-----'----- 

precisdy what was required. O - 

This new short-wave condenser IT DEALS WITH FREQUENCIES 
consists actually of two parts, namely, OF MILLIONS A SECOND! 

- a true variable condenser with a - 

- 

maximum capacity of only 00002 
mfd. controlled by the usual spindle - 

passing through the panel, and carry- 
ing a slow-motion dial, with a 
"reservoir" portion having a mañ- 
mum capacity of 0001 mfd. This 
portion is controlled by a simple knob . s - -. 

at the rear of the condenser, this I l;\ - 
knob carrying a pointer indicating 

- 
upon a small scale. - LW 

-- -. How the condenser is Used L 

The method of using this double . S 

arrangement is extremely simple. . 

Suppose it is desired to cover the ' 

wave range given by a particular set 
of coil you start by placing both the j. - 

condensers at their minimum setting. - 

Vu then sweep over the tuning range 
- of the panel control with the slow- 

motion dial, and if you have not - - 

found your station you advance the 
knob and pointer of the "reservoir" 
capacity to the first division on the - S 

f 

scale, and proceed to search upon the 
f. - tuning portioñ again. - 

'S S 

A Revelatton i 

Alter traversing the next portion 1 

of the tuning range you advance the 
reservoir cápacity pointer to the 
second division on the scale and .. 
again search over the range. In this 
way you can cover the complete 
tuning range, which can be quite 
considerable, and all the ii hile 

- 

Even on 30 metres the H.F. end of the set-seen mn the foreground-has to deal with a yet you frequency of 10,000,000 per second, so the wiring and spacing need to be carried° out 
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The reaction circuit is of the 
throttle control " type, which we 

have found particularly favourable 
freni the point of view of getting a 
really smooth control free from 
threshold-howl effects and with the 
least possible effect upon tuning, 
The reaction condenser you will note 
¡s of 00025 rnfd. capacity (a 0003 
mfd. will also serve), this form of 
rather large condenser being reconi- 
mended in view of the fact that the 
reaction demands of a short-wave set 
commonly vary very considerably at 
different points on the tuning scale. 

Use of Safety Condenser 
Since the reaction condenser is of 

the 3ir-dielectric type, there is always 

MODERN WIRELESS Fçbruary, 1931 

It Is Unusually Easyto H an dIe . and . to Build . 

Here is a view of the finished wiring, taken from the L.F. end, and clearly showing the many of the really distant low- 
- disposition of the wires to the L.F. valve holder. wave broadcasting stations, including 

- 208 

- a risk of damage to this component, L A VO CI 7 

resulting in the moving plates touch- Symmetrically placed slow-motion dials for tuning and reaction make the set a very 

ing the fixe1; and so producing a slick " one to handle. The only other panel component is the L.T. switch. 

partial short of the HT. battery. 
WHEN THE WIRING IS COMPLETE You will therefore see in series with 

the reaction condenser the customary 
safety or stopping fixed condenser of 
fairly large capacity. In passing, it 
may be noted that any capacity here 
from 001 mfd. upwards will serve, 

j 
. the one actually employed in the set 

being of 006 mf d., is an indication of 
- the order of capacity called for here. 

- The detector valve is provided with 
a grid condenser and leak of suitable 

i 
values for short-wave work, and you 

- 
e will note that it is followed b 

a transformer-coupled low-frequency - stage which will be found quite 
- adequate for obtaining good 'phone 

strength from the majority of the 
short-wave stations which are nor- 

s mally received. 

Some Stations on L.S. 

. - -t Some of them, of course, notably 
- 

'/1 ._ - those Europeans employing a fair 
amount of power, will be found to 

1 give actual loud-speaker results, but 
Ill!!! 

a set of this sort is naturally expected 
to be used mostly with headphones. 

- The net result is a little receiver 
- - which we feel confident will be found 

to set qiite a new standard in short- 

.. - - - - wave efficiency, ease of handling and 
.\ general good behaviouT. When first 

put on test it rather surprised the 
operator by immediately bringing in a 

t ''- comparatively small commercial sta- 
- tion in California in broad daylight, 
- and throughout its tests it gaye ari 

- - excellent account of itself, bringing 
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KIT A. Cae!, KIT B. Caih KIT C. Coih 
Price, £5:9:9, Price, £6:S9 'Price, £7:7:9, 
or 12 equal or 12 equal or 12 eqUal 
monthly pay monthly pay. monthly pay. 

10/O 
eflti 

11/9 
ente 

13/6 

'Irnme'diàe 
Dispatch 

TO INLAND CUSTOMERS. 
Your goods are despatched pout 

free or carriage p,,d. 

or 12 equal monthly paymente of 16/6 

I 193! RADIO OUT OF INCOME. I 
I Free CaJalog'ee of Sets, Speakers, Equipme,it and Co,,:- ¡ 
I pnents selected by ose experts as reprcsenti,:g ¡he 

finest value obtai,:able. I 

KITA. Cae!, KIT B. Cs,!, KIIC. Cae!, I 
I.Prlce. £2:6:9, Prlce,g2:l5:3. Price, £3:7:9, I 
I or 6 equal or 6 equal or 6 equal I I'monthty pay. monthly pay- motthly pay- I 

menti Q / mOnts i fl f mente 
of J/ of I of 

lt, 
prLye,. 

159, BOROUGH HIGH STREET. 
LONDON BRIDGE, S.E.1. 

7è/etho,ie: Hop 5555('Pth'ate &a4 ange.I Telegrams: READ/RAE). SED/ST 

Cahor Easy 
: djnénLs 

TO OVERSEAS CUSTOMERS. 
All your goods are very carefully 
packed for export and insu re4, 

all charges forward. 

 'KITA Oath Price KIT B. Cnh Price. KIT O. Caih Price,1 KIT A. Cash Price. KIT B. Cads Price. KIT C. Caib price. 

rooèqual 

monthly equal monthly equal monthly equal monthly equal monthly equal monthly 
or i'i £i3:I:6. ar 12 £14:iI:t. or 12 £i2:2:6. Or i2 £13:iO:O. sr 12 Z15:o:O, or 12 

pymentd 
24/6 p ment. 

27/3 ywents 
22/3 24/9 yment. 

27/6 

"M.W." SPECIAL 
SHORT.WAVER 

1 PolIuhed ebonite panel. 12 X 7 X 
4 0 3/16 in.. airilled to specification 

i Cabinet, with 10-in. baseboard 19 0 
1 Polar short-Wave condenser. .0001 

15 0 and 00002 mId ............... 
log condenser 4 6 

1 Formo .00025 
i ¡B. neutralining condenser. BM .... - 3 6 

10 
1 fleadiRud on.and-Off switch 
2 Readiflad uingle-coll holders 1 8 
2 Toben 4-pin valve holders . 2 0 
1 ReadlRad .0003mfd fixed condenser 10 

1 1 Temes 'OOl-mfd.- fixed condense 
I. Ormond -006-mfd. -fixed condenser. 

0 
1 6 R/443 .................. 

1 Dobilier 2-mfd. fixed condenser 3 6 
i Readillad 2.meg. grid leak and holder 1 4 
L Toises " Itadlografld ' LE, trans- 

12 6 formero. 3-i ratio ............ 
i Bulgin short-wave H.P. choke 3 0 
L Ipnnio short-wave H.P. choke 2 0 
1 '.arley 20-henry LP. choke ...... 
2 Igranic "Indigraph " SM. dials 

1 0 0 
12 0 

1 Terntinal strip 12 X 2 X31i6 in 
iOBe)ling.Lee ' " terminulo ....... 1 6 

. 5 O 
i Set Atbus short-wave toils - 10 0 
2 Valves, to specification (detector and 

power) .................... 19 0 
1 Pkt. Jlffilisx, for wiring ......... 2 6 

Flex, screws. crocodile clip, plugs. etc 1 '7 

TOTAL (including valves and rabiset) £7 '7 9 

"ALL..POWER" 
UNIT 

1 Polished ebonite panel, drilled to 
specification, 9 X 7 X 3/16 in .... 3 6 

1 Oak Cubiflet. with il-in, baseboard 19 0 
1 ,Vurley power potentiometer. 10,000 

ohms ..................... 10 0 
1 ReadiRad 1 000 potentiOuseler. 9M 

" 'Pro-Set " 
3 6 

i Igranic potentiometer. 
400ohnas ................... 1 8 

2 Dubiiier 'IS-niegolim grid leaks and 
vertical holder ................ 5 6 

1 Igranlc potential divider, 20.000 
ohms .................... 

i RcailiRad 25.000 resistance und holder 
12 6 

2 6 j Parley L.F. choke, 20-henry ...... 1 0 0 
r RI. itypercore L.F. choke, 20-henry 

- 

17 6 
i fabuler 4.mfd fined condenser, cpe 

BC ....................... 
2 Dsbllier 2-mid, fixed condensers, type 

6 0 
BO ...................... 

3 Dubilier 2-mId, fined condensers 
7 4 

10 8 
1 Duhilier 1-mfd. fined condenser 2 6 
i Bulgin double-pole moins nsvitch 3 9 
1 Ferranti voltnieter 0-250 volts /Flush) 2 4 0 
8 Bel)isg.Lee. ivsulated plugs und sockets .................... 6 0 
i Terminal strip, 9 X 2 X 3/16 in 1 2 
1 PhI. Jifihlins, for wiring ... 

- ..... 2 6 Flex. screws, plug adaptor, plugo. etc 1 4 

TOTAL (Including Cabinet) £9 0 9 

THE "MW" 
"TRI.COIL" ONE 

,u.d. 
1 Poltnhed ebonite pase), 7 )Ç 7 X 

- . 3/16 is., drilled to specification ... 2 6 
1 Cabinet, with 7-in. boseboard :.. - ... 12 - O 
1 ResihiRad '0005-mtd. variahlo con. 

denser .................. 46 
i Igranlo "Indigrapls " SM. dial 6 0 

1 RcadiHad 00015-mrd, differential re. 
action condenser ............ 5 0 

.1 Readilhsd 0003.mfd. fixed condenser i - 10 
i Teisen '001-mId. fixcd condesaer ... 1 0 1 IteadiRad 2-meg. end leak and holder 1 4 
i Readifiad "Hilo" choke 6 

1 Teloen 4.pin valve holder ...... i O 
L ReadiRad single-coil holder 10 

1 ReadiBad os-and-ott switch - 10 
I Terns/sal strip. 7 X 2 X 3/16 In 10 
8 Be/flag-Lee M " termisats B 
4 Ctix sockets ............... . 

O 
4 

2 Small ebonIte strips, 2 X I X 3/i6,in. - 3 
1 Pkt. Jittillx, for wiring ... -- 2 6 
i Valve to speeitica.tion' (detector) 8 6 
2 Atlas coils. 60 und 250 8 0 
'1 lb. euch No. 24 gauge and No. 26 

gauge DCC, Wire ............. 2 4 
Flex, wunder plugo, ecresvu, etc ..... 1 2 

TOTAL (including s:uiv.es und cabinet) £3 7 9 

Complete Kit of Guaranteed Parts 
. ., STARPOWER " THREE} 

. . A.c. MODEL 
. .. . S- S 

L s. d. 
D.C. MODEL 

. . L 
. S 

, 
S PoliNìed ebonite panel. drilled to opecift- 

' 

. . i PoUohd ebontc pneI. drilled to si,ecfica- 
. 

, 

S . Cation. 21 X 7 X 3(16 io ....... -.- 7 0 tOfl. 21 X 7 X 3116 tu ...... - 7 0 
i Hond.poIihed cabinet. with 10 n. base- i Hand-polished cabinet. with 10-tn. ba- 

. bord i 10 0 tmord ..................... i 10 0 .5. 

S j ReadiRad 0005-rnfd. abIe eOndcfloej 4 6 1 ReadiRad 0005-mfd. varIabk eondeocr 4 6 - 

1 Igraoíc lndigraptr Sot. dial ......... 6 0 IodIro5h 8M. Dial ...... 
C 

6 0 
S 1 fleadiRad 00015.nzîd. differential reoctton en a eC o 

- de condenoer ...................... ' O 
1 Bugin N.7hcuaIioirg cmidenaer 4 9 S 

. . . 

i Bu!gn .7 nentroIIong eondenoer ...... 4 9 .. 
1 Igrnic main. type on.and.00 ovitch . 

1 Readiltad on-and-oil nvjtpji lO (Midget) ..................... 8 
S i Tanic matos type on.andoÍY ositCh 

1 I ........ i 
10 

- ge .................... 
- in reo n anees, - O 3 0 

.: 
1 Link reniotanee 50.000 ohmn 

Vurley 100,00d.obm renioiance holder 
1 
7 

9 
0 

i Link resistance. 50.000 obnio ........... 1 
1 6 

1 j BeudiRad 2-meg. grid leak and holder ., 1 4 
- 2 Link reoiotaneeo. 1.000 ohms ........... 

leak vertical 
1 ReadiRad 1-niegolim rid leak and holder 

Igi'anty ¡'re-Set 4O0-oini 
1 4 

R IDIO 4 1 Dubilier l-meg, grid and 
i holder ...................... 2 9 

1 potentiometer 
i Varley 2,500-ohm poiver potentiometer 

1 
9 

8 
6 . 

i Beadillad -5-meg grid leak and holder 1 4 3 Tebeo 4-piii valve holders 3 o 
3 T I' 5 - I- hold 3 i t)ubilier 2-mid, fixed condenser 3 8 ° UI' O UI' L: 

ec 

8 1 
2 TOC. 4-mId, fixed 12 6l 

- 

3 b'1r- B condensers ....... 
O F -e- Temen 002 fixed COndeiliet ..: 

i ReadïRad -0003 lIned condenser 
'l 0.. 

10 

1 Duliilier 4-mid fined eondcnocr, type B.0 
1 Telacii -001-mid, lined eondenner 
1 Telocii -002-mId, fixed eondcnner 

6 
1 
1 

0 
o 
0 -' 

i Dubllier -01-mId, fixed condenser ..... -,-- 3 o'' . j ReodiRad -0003-mid, fixed condenser - 10 
i R dlii d "M'lo" HF ch k INCOMEì -.14 

1 
6 1 Dubilicr -01-mId, fixed codenaer 

1 ¿Jc 1i 0th1t?g1oVke 20 hen 

3 o-' INCOME rig uf c,?°ii 'i s 
1 Teli,en " Rodiogrand LE transiornier, 

. i Atlas Output filter choke ............ 1 5 o 
a 3-1 ...................... 12 6' ' 1 Readuiiad " Hilo" 11F. choke 4 6 '- s 

t Allan hall-wave tcanntorsuer, to niiecifica- - . 

5 
. -, i WeuriteRF.8 heney-duly H.P. choke 

1 TrIsen Radiograiid LE, transformer, 
10 6 

lion ......... - ............ 
i Reuduiixd "M W " dual-range coil , 

" 

1' 
12 

0 
6 3-1 .......................... 12 6 

' - . 

1 Reoduiiad "Star-Turn selector coil..,.,, 

............ 
12 6 

1 
ÍurtoeÌj 

': - 

2 Belliisg-Lce terminal bbocki 1 4 
- panel brackets .......... io 

' - 
' 4 Belting-Lee terminals, type " B" ......... 'e ' 

2 
2 

0 
- 

8 
4 Belliisg,,ee, terminals, type -- B" ... ' 

2 Belling.Lee - terminal blocks 
,2 O 

1 Pkt. JithIlni. lar wiring ...... 
3 AC. mains valves to specification, 2 RL.., ,- -, 

......... 
1 Ferranti 0-150 flush-mounting milliam- 

1 4 ' 

-. . und 1 L ti-pen ............... 2 7 8 meter ........ ,.. .... 1 
- 1 Pkt. Jittllinx. to, wiring... 15 

2 
o 
6 

. . '- - ' . i Half-si-ave reetifler volee, to specificatIon --,15 o ., L.'. - . Wire, lien, ocrewn, plug, adaptor, etc 1 6 
- power (4-volt -1-amp class) ......... 1 'p 6 - - - 

. - __________ - Flex, ucrewn, plug adnptor, etc ....... 1 8 ' , 

- - - 

- TOTAL (inclsdinc Tutees and Cabinet) £14 17 6- - 
' 

- 

. 
. 

, TOTAL (including Valves und CabInet) £15 O O - '. s ' 
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that the aerial clip can he attached to 
a turn somewhere near the middle of 
the grid coil, hut a little adjustment 
here for the best results is to be recom- 
mended. 

To cover the tuning range you will 
understand that you start with the 
reservoir capacity control set to 
minimum, and then tune over the 
range on the slow-motion dial. 
Then advance the reservoir capa- 
city pointer, to the first division and 

neighbourhood of 15 or 16 metres, 
and this lower range is obtained with 
a No. 2 coil in the grid position and a 
No. 4 or No. 6 for reaction. The 
majority of short-wave sets will not 
oscillate with this combination, bitt 
the present one did so with very little 
persuasion when a suitable, fairly 
freely oscillating detector valve was 
used, such as one of the modern 

special detector" types of compara- 
tively low impedance. 

In such cases it is well worth 
trying the experiment of dispensing 
with the earth altogether. It will 
often be found in this way that 
decidedly better results can be 
obtained because more accurate 
adjustments can be made. 

Incidentally it may be as well to 
mention here that a fairly small 
aerial (a horizontal span of about 35 
to 40 feeU is better than a very large 
one. - 

readers. First ¿f 
all there is the 
question of coil 
sizes. For the 
interesting band of waves from about 
19 or 20 nietres up to some 35 metres 
you should use a No. 4 coil for the 
grid position, and another No. 4 or 6 
in the reaction socket. 

This view shows the set with coils and valves inserted, and with the grid-bias battery 
connected. Note how the crocodile-clip (right) joins the neutralising-type condenser 

to the grid coil by means of a flexible lead. 

Down to 15 Metres 
For general purposes you will find 

namely, from about 30 to 45 metres, a 
No. 6 coil should be used in the grid 
position and a No. 4 or No. 6 for 
reaction. The procedure here is ex- 
actly the same as before. 

We ourselves found that tise 
receiver would go down to a wave- 
length which must have been in the 

hint. The design 
of this receiver 
is such that body 
capacities a r e 

cut down to somewhere about 
the lowest possible level, but it 
is sometimes found, even with a 
receiver of this nature, that a long 
earth lead or a bad earth will lead to 
a certain amount of trouble. 

Wòrking Without Earth 

We do not wish - - - - 

everything le- 

toimj,by the IT WILL REACH RIGHT ROUN THE GLOBE nds 

not a suitable - - feet contro! of 

beginner's short- . reaction; Acc91- 
w:e set, bit the ingly, you liould 

point wehave in - - 

adjust the HT. 
mind is 'th4Lt any- : -* 

voltage on ter- 

body who builds - - 
minal H.T. + I 

the instrument - 

with a certain 
w i Il a 1mo st. -- - amount of care, 
certainly h ave - voltages ranging 
previously con- from perhaps 40 

structed at least - - 

to some 70 or 80 

a broadcast set, volts being tried 
and so will be - until one is found 
conversant with - 

- f 
L which suits yöur 

general construe- . p - particular detec- 
tional methods. - - '; tor valve as per- 

-- 
/ fectly as possible. 

Probably some n terminal fairly detailed - .. 1.T. + 2, on the operating notes 
- - - 

other hand, Just 
will be helpful 

- 

. - - r. 
- - 

the conventional 
particularly in 

fact 
A - - 

- - . 

100 or 120 volts 
view of the 

- ---- - - 

can be applied that the tuning - - .-. -- 
. without adjust- control -is of a 

type which is not 
» - . - 

- - 
.» ment. (This feeds 

' - 

likely to be 
- - '- 

, »,, - - 
- tneoutputvalve.) 

familiar many . 
..- --- ..- ----- -- -- - -- - One concluding 

..fl.ea., 
two in Aerica, at: quite respectable again sweep over the dial. Progress -- --F-hese valves will be found quite 
'phone strength. in this way until the whole range has suitable, as also will be the majority 

The receiver is one which will been coverèd. If any " flat spots" of those " HF." or " HL." types 
appeal definitely to the more advanced are encountered on the reaction - with an impedance of some 20,000 
constructor, and so we do not feel it control in the course of searching, the . .ohn. In the second socket, of course, 
will be necessary to give any detailed aerial can be transferred to the " A " one of the qsual L.F.: or small powe 
constructional hints. The diagrams terminal and a suitable adjustment types should he employed. 
and photographs will assuredly make made upon the neutralising4yp con- The «HT. voltage djustmént is 
everything quite clear to the type of denser. . naturally a matter of éonsideÑble 
constructor for whom it is intended. For the next wave range higher up, importance in such a reciver, where 
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At least, that is the name which he 
gave himself, aloud, crying mightily 
into the fog as he staggered forth from 
Carlatts'-under the arches-where 
freemen of London sit amongst the 
casks and drink sherry. He was not 
a mackerel ; only a sprat amongst 
the whales of his profession. But he 

journalism being born before your 
eyes. Ye are lucky to be in on it." 

Am lin on it, then? "I queried; 
and, picking out the clearest strip, 
I. observed that my friend had 
apparently tried his hand at an 
article for " Home Jottings." 

Here and there I noticed references 
211 

activity. 
Hence this feminine appeal in my 

weekly outpouring on the gold. 
standard and its repercussion on the 
frozen meat carriers' trade ! 

But," I said, " I can't carry out 
your theory in my line ; it's radio 
The boys would resent it. So would 

"I am ndt in on if,'' I said 

Nevertheless.. I am convinced that 
I have been guilty of gross negligence, 
for which I shall pay a. bitter priée 
unless 1 can makeup all the leeway 
in this month's offering. 

A Soused Mackerel 
The angel who appeared unto me 

and showed me the true vision came 
in the guise of a soused mackerel. 

from the finest" diggings "in London. 
Then he pulled a handful of filthy 

galie' proofs " from his trousers 
pocket and shoved tliém under my 
nose. 

The New Journalism 
Some of your tripe ? " I asked, 

knowing full well that editors bought 
his tripe to the tune of a thousand per 
annum. 

Laddie," he replied, " it's the new 

"Eh Ha, ha! " he chuckled. 
-"But this isfor the 'Review.' L 
have-hup !-that's nothing; that's 
coffee! I have discovered that than 
is a waning force. It is wunman that 
is 'the public.' The dailies found 
out the same for their particular 
channel, but I tell you that we have 
got to reckon with and write down 
to the gals-er---wurnman-in well- 
nigh every branch of journalistic 

ëañ hardly believe that I have 
failed to coñsider thee, O fellow-fans, 
brothers of the dial and the oil 

THE NEW JOURNALISM 

Sobering:Up! 
I,tòo; believe that, Mac," I said. 

(Ah, that was where he got the 
mackerel from, then !) "I venture to 
inoêulate. all my ethtor with that 
gospel, but up to date not one has 
'taken.' Come in here and sober up 

'. with abite of sausage and a strong 
coffee.' - 

I (lid manage to bring him intQ a 
.j- state verging upon sobriety, when he 

passed his hand over his brow and 
-announced that I had saved him 
from being kicked out permánently 

of Little Poddlers' ? " 

- SHE MARRIED BERT 

Everyone was agreed that it was an ideal 
match. - 

A Warning to Wives of Radio Men 
HAVE had a revelation which is 

going to be reflected in this 
magazine before I ani a day 

older-lest I miss the bus. Its an 
extraordinary thing that an acute 
fllow like me can go on writing, 
month after month, brilliahtly, yet 
overlook a fact of the greatest im- 
portance; namely, the reader. You 

most assuredly was soused; that is, 
lit "p. 

Laddie," he muttered, as I 
steered him to a dark alley nearby, 
out of sight of the police, " 'smi hup- 
piniOn tha' jinnel-jennel-er--jun- 
nel isìñ-zash word! zjunnelism !-ish 
nee's be revised; 'sail based on 
anniquated nôshuñcè." 

to woman's fine-spun intuition," 
"the delicate feminine touch which 
no male can counterfeit," and "the 
power behind the cradle." 

"1 am not jn on it," I added. 
"This cookery-cleaning-cradle racket 
is quite out of my line. And what's 
the matter with the' Weekly Review,' 
that you give it the chuck in favour 
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esoteric parts of pigs and sheep, some- his fingers began to feel fidgety and was a wummun, and so art thou 
212 

for 'im, all right and no mistook." 
Bert was an engineer's fitter, though 
he never explained exactly what he 
obliged engineers by fitting. A home- 
loving man, he was seldom absent 
from No. 3, Daisy Villas, Romerton, 
after working hours. He had a little 
shed, half workshop; half old curiosity 
shop, in which he used to spend the 
greater part of his evenings in the 
sumtner, making motor-cycles behave, 
mostly. At the close of play lie would 
enter the wigwam and consume 
quantities of beer and the more 

asleep, and sawing wood, as usual, he 
was met with a fierce-eyed woman who 
took from him the power of speech, so 
innocent did he conceive himself to 
be, so sinful did wummun paint him. 
Being a man, he did not understand 
the stammering caterwauling, dis- 
hevelled fury which sat on the bed 
and rocked itself to and 1ro, back and 
forth ; he just said, " Yuh ! All 
right ! " and fell asleep. 

On the following evening Bert sat 
in the parlour with his evening paper 
and fags. Froni half-past seven it 
was pretty fair for an hour, after that 

in her turn.) 

The Happy Ending 
So, when Bert turned up ready for 

breakfast the next morning, and 
with a cake baked by his sister, he was 
met with tears and incoherent non- 
sense, which, being a man, he did 
not understand. But he got out his 
accumulator and dials and things and 
let her listen to Jack Payne's dance 
band in the evening. 

Ethel, I have pitched this homily 
in a low key, because perchance the 
tale were better told thus. Luciuda 

upon a more perfect match. As 
Lucy's ma said, "Our gal's a match 

ON THE VENEER 

Trouble began to brew, but he did not 
notice it. 

word, correct, Ethel ?) and cried her 
wrongs aloud. 

"After all, it do keep 'im 'orne, 
deane, don't they? Not like your 
pore pa, hallways takin' the cheer at 
'is bufferloes. liowsomedever, what i 
say is, a foot put down proper before 
the 'arm's gone tóo far makes 'em 
mind out." 

Search Parties Out! 
With this in her mind, Lucinda re- 

turned to her home, and that very 
night, when Bert crept up to bed at 
1.30, happy in the belief that he had 
heard Australia and that Lucinda was 

A week later Bert stayed out all 
night. He was with his sister in the 
Mile End Road, telling her about 
radio till the fog closed down and there 
was no getting home. Lucinda 
passed through seven-and-twenty 
assorted perditions until the " old 
body" next door took her in hand 
and with the aid of tea and the 
wisdom of eighty years showed her 
that ebonite dust and gluepots are 
the least of the world's evils, so long 
as a man is content to stay in his 
home and use the skill the Lord has 
vouchsafed to him. (Here the "old 
body" had to weep and be comforted 

boys, this is ladies' day, for weal or 
woe, bitter or burton, salmon or 
gluckstein. 

This month my wisdom is laid at 
the feet of wummun, the Power 
behind the Powder. Oh, Ethel, 
lend me thine ear! 

Now, this is the story of Lucinda 
Pennycomequick, who was formerly 
Lucy Madle of Cowkimble's Perfect 
Laundry. When she wedded her Bert 
s kind providence had rarely smiled 

Bert lapped it up like a good 'un 
and panted for more. Tie ate 
and drank radio breathd it, lived 
by and for it. 

As the long winter evenings caine 
in, Bert transferred his radio-museum 
workshop to the parlour, and left 
shavings and shameful ebonite dust 
on the polished veneer of the table. 
When the parlour looked like a ship- 
chandler's attic, Lucinda went and 
wept into her ma's bodice (is that 

He gotthe set out and let her listen to 
'dance music. - 

night when he had not arrived at 
Daisy Villas the Third by eleven 
p.m. Lucinda thought (a) she was a 
deceived wife, or (b) she was, or was 
about to be, a widow. Search parties 
speedily located him in the Dove and 
Dewdrop, playing darts and about 
nine and sixpence to the good-for 
he was a man of his hands-but his 
hands were being wasted! 

 Words of Warning 
"I'm a man that doesn't waste 

words; and, moreover, I've an ap- 
pointment somewhere with somebody 
I can't think of at the moment. 
So I will leave you with a wurrud of 
warning. Lave the lassies go by and 
ye'll miss the bus." 

Thereupon he shambled out and 
caught an East-bound bus with the 
agility of an orang-outang. So, 

work in his laboratory and already 
the serpent was being hatched for 
the undoing of her Eden, and in 
May, 1923, the serpent raised his 
head in No. 3; Daisy Villas, ând said: 

Connect the positive terminal of 
the w}iatsitsname to the end of the 
secondary of the thingummy," and a 
whole lot more balderdash of a similar 
kind. 

Confiding in Ma 

night for radio bugs. There came a 

JACK PAYNE'S BAND 

Doing Radio Work in the Drawing Room 

my editor-with his thick, steel- 
studded Alpine boots. Dash it, I 
couldn't treat the lads so scurvily, 
especially after my January article, 
which made them feel so bucked I 

Ah, no, Mr. Mackerel 
He rose and restored his un- 

sDeakable "aHeys " to his pocket. 

times varied by the homely "faggot" 
or the nourishing hake fried in nut- 
oil. Eden! 

Through all these scenes of humble 
domestic felicity Lucinda came and 
went; came home with the pig's 
trotters or went to the " pickshers " 
with her Bert. But Marconi was at 

things were plainly awful. He saved 
himself by mending the clock. Let 
us never forget, Ethel, that Bert 
was a man with skilled hands. 

Bert was in the habit of gk'ing np 
fitting for engineers at about 6 pin., 
and he gererally arrived home at 
seven, a little earlier if it was a special 
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- .. THE EDISON SWAN ELECTRIC CO. LTD. 
Radio Division. 

la Newman Street, Oxford Streol, W.i 
Showrooms ¡n all the Principal Towns 

1W N..t24 

2 7"6 
mum record wear. 

Your records cannot give of their best 
until they are reproduced with the aid 
of a B.T.H. Pick-Up. Fitting necessitates no 

1111 alterations to your machine because the 
adaptors supplied with the B.T.H. 

Pick-Up fit any standard tone arm. 

PICK-UP 
and ADAPTORS 

class reproduction by which other speakers 

are judged. No other reproducershave such 

absolute fidelity, such .infinitely variable 

volume without sacrifice of tonal quality. 

Make your çhoice from the R.K. range. 

B.T.H. ¿N . 

çiv 
R ROCERS 

 . 1.1 is chosen by the 

experts 

The B.T.H; Pick-Up ¡s always esed where 
perfect reproduction is vital. Experts are 

PRICE. 
unanimous in their choice of Pick-Up. 
They have proved that the carefully 

with 4 - balanced design of the B.T.H. Pick-Up 
Adaptors ensures the finest reproduction with mini- 

JUNIOR RK SENIOR RK. UNIT 
U N I T - (illustrated) with built-in recti- 

Price £415.0 fier for A.C. Mains Field 
Excitation. Price - 10 Gns. 

PE RMAN ENT 
MAGNET RK. . 

UNIT The B.T.H. R.K. Senior Reproducer was 
Price - £6.150 - 

- recently voted the best in competition 

with eight other makes of moving coil 

speakers__another instance of R.K. leader- 

ship. For over four years B.T.H. R.K. 

Reproducers have set the standard of first.. 

-S 

Here7s why you should 

usê this PICK-UP 

::; 

cted 
the best in 

its class 
--. -:. - 

1 

S. 

- 

SENIOR RI. 
UNIT -. 

Without rectifler 
P,ce . £6.15.O 
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I 
programme it would be useful to the Yours faithfully, 

Mr. Garnet's scheme permits of very simple C. H. TowNsoN. 
switching for alternative programmes. Perhaps you have already had this Guildford. 

214 

blind to enjoy an alternative pro- This American inventor is testing a device in the nature of a shield cïhich enables radio 
gramme. communication on aeroplanes to be freed of interference. 

FOR THE BLIND to receive the National 261-metre pro- 
gramme by means of one Formodensor. 
With the switch down the second 
Formodensor is placed in parallel 
with the first and adjusted to 
receive the Regional programme, 
at the same time the tapping to 
the Selector coil from point on switch 
is adjusted to receive that station, 
365 metres. 

Having been once fixed, the 
position of the switch will deter- 
mine which programme is being 
listened to. Since only a switch 
is used to provide an alternative 

get a new speaker, a thing I have 
previously never thought of! 

Sometimes I " open the lid " and 
look inside, just to be assured that 
four valves really do the marvels 
that they do. I don't propose to 
append a list of stations, as I have too 
much respect for your space, as I 
hope that this letter may see its way 
into the pages of MODERN WIRELESS, 
so that any readers who have not 
already constructed this set may get 
busy! 

They will then be as enthusiastic 
aslam. 

Plus-X " Four, correct to every O 

detail outlined by you. Now I must TUNING UP? 
thank you for supplying me with the 
data enabling me to possess, in my 
opinion, a set incorporating every- 
thing that is to be desired, even by 
the most critical. The set accom- 
pushes everything you have said for 5 
it. I have crowned it by using 
a "Grassmann" moving-coil loud- 
speaker, and the reproduction is 
perfect, and in thanking you once 't 
more I wish you the compliments of 

O 

the season, and every success for - 

your MODERN WIRELESS journal. f 

Jam, i I 

Yours truly, 
O. F. CATT. 

/ 

Woolwich, S.E.18 
j 

" "Star- A Turn Variation 
j Sir,-With reference to your Star- - 

Turn " crystal set, I wish to submit '- 
to you the attached improvement - 

which will make it possible for the 

The "Plus-X "Four 
Sir,-! really must write you this 

letter of appreciation. Having pre- 
viously constructed several sets at 
times from circuits described in 
various wireless journals, I had the 
good fortune this month to study 
your "Plus-X" Four circuit. You 
state in your description all the nice 
things usual in these instances (but 
not always realised), the outcome was 
a decision by me to construct the 

In place of the condenser I 
have put two Formodensors, type J, 
and arranged a double-pole double- 
throw switch to bring in either one 
or both of them. The switch also 
varies the position of the tapping on 
the Selector coil, and this enables 
two programmes to be at the command 
of the user of the set. 
- With the switch in up position 
only one Formodensor is in use, and 
the tapping on Selector is adjusted 

a repetitign will cause no harm. 
You may, of course, make any use 

of my idea which you think fit 
Yours sincerely, 

WALTER GARNET. 
London, W:6. 

The "Conqueror "Five 
Sir,-! expect you have already 

had a number of letters of congratu- 
lation on your recently published 

Conqueror" set. I hope, because 
my letter may not be the first, it will 
at least be of interest, because it is 
based on a "good try-out." 

The set is absolutely first-class- 
volume that positively staggers one, 
extreme range, selectivity, and last, 
but not least, magnificent quality. 
The latter is so fine that I propose to 
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components lie uses. 
For the great majority of people, 

however, the word" arithmetic " is 
as a red rag to a bu!!; be the reason 
what it may, mu!tip!ication and divi- 
sion sums have never been exactly 
popular as a recreation. 

It is not surprising, therefore, that 
the âverage wireless enthusiast is 
content as far as possible to "give 
them a miss." It might as well be 
frankly admitted, too, that there is a 

7/ 
1: 

FIG.!. . 

\6. 
t A2026 Io 

The line joining 7, 15, and 8 shows how a ruler or other straight edge can be placed across 
the two known quantities to indicate the third (unknown) quantity. 

each component o a modern receiver 
is carefully selected with a single eye . 20 

to its efficiency for its particular job . 

, / 
When to-day a given size of con- / 

denser is specified for a certain posi- 
. . 

. / 
tion, it is ten to one that the whole . 5/ 

performance of the set would be / 
\IO 

jeopardised if one of a dfYerent size . : . 

were substituted 
. 

- - 

Çalculations Necessary 
6 

., 

.. 
i i 

This tendency towards precision - 

means, course, that Q4 
- 

9 

of more and more 
figuring is becoming necessary ou 

- - - J 
- 

. / . o 
I 

I 

thepartofthosewhodesignsets. The / 
constructor, too, is finding it in- ') / --_. 
creasingly necessary to understand 8/ . 8 

the simple arithmetical principles 
i / -j 

which underlie the selection of the . I 

Here is a valuable time-saver which takes all the sting out of tedious calculations, and enables you to read 
òff ohms, amps., or volts without putting pencil to paper. Read all about the new N-Diagrams below. 

JODERN radio, like most other 
IVI useful hobbies, is becoming 

more and more an "exact ' 

science. Many of us remember the 
days when one used to slap together 
a miscellaneous assortment of corn- 
jonents on a baseboard, and trust to 
piovidence to hear something. The 
perpetual miracle of wireless in those 
days was that we heard anything at 
all! 

Nowadays it is quite difTerent, and 

A2025 V V V V V V V 
This fundamental circuit illustrates the 
application of Ohm's Law. The voltage 
(E), Resistance (R), and Current (C) are 

strictly interdependent. 

certain amount of quite legitimate 
support for this attitude. For it is 
a sad but incontestable fact that 
many of the little calculations which 
crop up in radio science are quite 
needlessly complicated 

Avoid Exasperating Sums 
As an instance one need only take 

the reactance of a condenser. Any- 
one who has to calculate the react 
ances of even a sirile condenser at 
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of a specially prepared diagram or 
chart on which is simply placed a 
ruler or other straight line in a cer- 

tain position. 
The chart is quite self-contained and 

combines in itself all that is necessary.. 
for the solution of the problem. 

In its simplest form the alignment 

In this position the ruler will now 
meet the third scale in the required 
value. Thus in Fig. I, if A is 7 and 
B is 15, thevalue of C is seen to be 
8. 

The present series of alignment 
charts has been specially prepared to 
illustrate some of the simpler arith- 

21t5 

54 volts and a resistance of 68 ohms. 
By joining the points corresponding 

to these values on the outer scales it 
is easily found that the resulting 
current is a minute fraction ünder 
08 amp. In using this chart it 
is important to notice that each 
small division on the left-hand 

Io j . . 
. 

o 

NI-DIAGRAM 
FOR 

OHM'S LAW 
(IN LT. CIRCUITS) 

There is rio ¿eed for calculation-just line up the rule to join the two known values and 
it will cut across the exact value that you want to know. 

designed to illustrate this relation for 
comparatively large currents, such as 
those used to operate valve filaments. 
This chart and the following are 
known as "N-diagrams," on account 
of their resemblance to the letter 
c 

The two uprights and the diagonal 
of the " N " are each made to carry a 
scale of values, those for currents 
appearing on the sloping diagonal. 
Let us take for example an E.M.F. of 

- 

. 

Fig. 2, the current flowing is directly 
proportional to the electro-motive 

- 6 force applied, and is inversely pro 
\ço 

F 
portional to the resistance in the 

t- ' circuit. In symbols: . 

7 C=-,.orE-=CxR, 
. \..S where C is the current in amperes, E 

This chart is for low- - 
is the E.M.F. in volts,, and R is the 

tension values-rheostats, resistance in ohms. 
filament current, etc. For ,, -.,., 

H.T. see Fig. 4 on the L. T. ConslderatEons . 

next page. 
o 

. The first alignment chart, Fig. 3, is 

i 

4 

V-, 

I- 
-J 

o 5 

> 

L, ing of wireless. - . 

I4 

Ohm's Law-Calculations 
Indeed, the most frequently occur- 

merely simple applications of Ohm's 
ring calculations in radio science are 

law. It will be appropriate, there- 
fore, if we commence with two charts 

r designed to facilitate the use of this 
important law. 

Put briefly, Oh's law states that 
x in any closed circuit, -such as that of 

"Alignment," and consists in the use values on their respeätive scales.. 

PUT A RULER ACROSS THIS ONEI 

-1 . . . 

. -'9 

There is no need to mark 8 

the chart in any way-one 
"ç o' glance tells you the looked- 7 

for value. 

concepts dealt with are related to 
one another. It is hoped to empha- 
sise this aspect from time to time as 
the series proceeds. 

Most readers of MODERN WIRELESS 
will be familiar with Ohm's law in 
its application to direct current. This 
law has been called the "Pons Asin- 
orum " or " Asses' Bridge " of elec- 
tricity, and it is not too much to say 

- that a working acquaintance with it 
is essential to any proper understand- 

Values Worked Out Without Mathematics 
different wave-lengths knows what a 
tedious business it is, often involving 
considerable" jugglery "with decimal 
points. 

Within the last few years, however 
a means has been found of doing away 
altogether with these exasperating 
sums. This new process is called 

chart consists of three straight lines; 
or " scales," upon which are marked 
numerical values for three different 
quantities. When the values of two 
of the quantities are known and it is 

desired to find the value of the third, 
jill that one has to do is to place a 
ruler to pass through the two known 

metical problems with which the home 
constructor may from time to time. 
be faced 

Apart from their actual use in 
assisting the man who is "not very 
good at figures," the charts will be 
found of great value in bringing out 
clearly the manner in which the various 
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best materials by master craftsmen. 
I II THE LEWCOS H. F. CHOKE 

IS SPECIFIED FOR THE 'Write to-day for a fully descriptive leaflet Ref. R1V133, 
I 
Ii STAR-POWER" 3 RECEIVER IIi 

DESCRIBED iN THIS ISSUE. which shows the choke curves and gives tested values. 

order through their local radio dealer, 

- re respectfully request the public to1 

as we only supply direct to the trade. 
J 

used with complete confidence in its efficient per- 
formance on all wavelengths from 20 to 2,000 metres. 

The following are extracts taken from an appreciation 
by Industrial Progress (International) Limited, Bristol. 

the Lewcos H.F. Choke is, ín our opinion, the 
most efficient choke we have tested. . and its design 
places it in the front rank of high-class components." 

In short, the Lewcos H.F. Choke fulfils its purpose 
because it is constructed on a scientific basis with the 

H.F.CHOKÈ 
H. .P!iCe7'9. 

THE 
Lewcos H.F. Choke is specially constructed to 

: - . 
eliminate self-oscillation. Scientific research by 

highly skilléd engineers shows that this choke can be 

j, 

ADEBY 
&STER- 

CRAFTS EN 
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The resistance offered to the current - -. - 
r' - - 

in the HT. circuit is, however, very 
Ñ D I A G R A M 

much greater, being of the order of ros 
thousands of ohms. The result is that OHMS LAW - 

even if tise E.M.F. or high-tension . (iN H.T CIRCUITS). 

voltage amounts to sorne hundreds of Suppose you get a current of milliamps when 150 volts are applied. The rule laid 
volts, the current is still very small. across these values tells you instantly that the circuit's resistance is 30,000 ohms. 

218 

H.T. Circuit Measurements 
Let us now turn to the second 

chart, given in Fig. 4 This diagram 
is constructed on the same general 
lines as the preceding one, but deals 
with much smaller currents. 

The curents passing in the H.T. 
circuits of modern valves are very 
much less than those taken by the 
flamens, and are usually measured 
in milliamperes, the milliampere being 
the one-thousandth part of an ampere. - 

- 

- S0 F000 

You can read off the results 
as quickly as you can move 
the rule, so be sure to keep . - 

these diagrams for reference V - . 

purposes, they will prove to 
be invaluable. More will be 
published in the near future. 

S,; .. o. 

include a certain amount of extra 
resistance in the filament circuit in 
order to use up the excess voltage. 

Now, we know that the filament 
when properly lit requires 04 amp., 
and that our available voltage is 8. 
Using these values, the total amount o °° - 

of resistance in the circuit is found > 
from the chart to be 20 ohms, and, ° 

since the resistance of the filament 
was found above to be 15 ohms, the ° 

extra resistance which is required is 
obviously 20 - 15, or 5 ohms. 30 

values on Fig. 3 that the resistance of . .................................................................. 
the valve's filament is 15 ohms. 

F. 
With this N-Diagram resis 

We can use the chart further to 
. \ . tances for mains units can be 

find what extra resistance would be 20 calculated,orthevoltage-drop .. '°°° 

required in series with the filament if through decoupling devices 

the voltage at our disposal happened ascertained immediately. 

to be greater than that specified by ................................................................ 
: 

the maker. . - 

0. 

Let us suppose that instead of the . 

6 volts recommended for the above 
valve our available supply was 8 

60 

volts. Here we should require to . . : - - 

scales in corresponding values accord- 

ing to the formula C we may 

use it k) find the value of any of the 
three quantities C, E and R, when 
those of the other two are known. 

Filament Resistance Values 
If, for instance, the filament of a 

valve is stated to require 04 ampere, 
the rated filament volts being given as 
6, it is easy to see by joining these 

are here dealing solely with direct 
currents. It must not be confused 
with the " AC." resistance of the 
same circuit, or resistance to alternat- 
ing currents. This latter is of even 
more importance, and is usually 
quoted by the makers, but does not 
concerfl us just now. - 

Let us suppose, for instance, that 
it were required tc estimate the 
current taken by a high-resistance 
voltmeter reading 200 volts at full- 
scale deflection, the resistance of the 
instrument being 25,000 ohms. Join- 
ing these values on Fig. 4, the current 
taken is shown as 8 milliamperes. 

ALL THE CALCULATION IS DONE FOR YOU! 
o-,( .. . . 

1...SOdQO 

You Can Apply.the N-Diagrams tó. Your Own H. T. and L. T. 

scale represents 01 volt, while each 
small division on the right-hand scale 
represents 02 ohm. The value 68 
ohms is thus four small divisions above 
the 6-ohm mark. 

Since the diagram is so constructed 
that a straight line placed across it in 
any position will always meet the three 

Let us now find the resistance of an 
HT. circuit in which a current of 
8 milliamperes is fio*ing, the HT. 
employed being 140 volts. The 
resistance of this circuit is read from 
Fig. 4 as 17,500 ohms. 

This figure is called the "D.C." 
resistance of the anode circuit, as we 

It must not be supposed, of course, 
that the use of the diagrams Figs. 3 

and 4 is restricted to valve circuits. 
On the contrary, they may be 
applied directly to any instance of 
Ohm's law for direct currents. 

Another Useful Figure 

MODERN WIRELESS February, l931 
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Besides a conflict of opinion as to audible frequencies of speech and 
the respective merits and limitations music. Consequently it has a con- 
of grid and anode-bend methods of siderable e1ect upon the quality and 
rectification we now have the early volume of the sounds reproduced by 
promise of even more efficient' and the loud speaker. 
powerful valve detectors. Nowadays we compare the effi 

The detector stage is a vital part o ciency of our valve detectors not by 
any receiver because of its unique audible comparisons but by measuring 

A SIMPLE METHOD OF MEASURING 'EFFICIENCY 

C2 0003 

EI 

L 

L2__ 
___L.t 

ocr/I', ATOP FIG. I 

(Above) The two units required 
for detector testing. The distance of . ' - 
the oscillator from the detector must 
be variable, so that the strength of : 

: "reception "can be changed at will. 
(Right) Examining and tabulating 
the characteristics of a group of 

two-volt detectors. 

DETECTOR.. 

stage upon which so much depends. 

The Two Methods 
As you know, a valve can be used 

as a detector in two ways, as a grid 
or anode detector. The former is 
the more popular, of course, because 
of its greater sensitivity to weak 
signals, but strong inputs produce 
overloading and, distortion. On the 
other hand, the anode detector is 
relatively insensitive to weak signals, 
but a much larger H.F. input can be 

r. 

J' 

* 

HE radio detector, one of the j earliest of wireless inventions, 
has seen many startling 

changes since communication through 
the ether was first achieved. The 
remarkable efliciency of our modern 
valve detectors surpasses the wildest 
hopes of the early pioneers, but even 
to-day it has not yet settled down to 
such a standard type as the valve L.Fs 
amplifier. 

A Vital Link 

........................... ........... .................................. 
.. .. 
:: IVhieh is youi best detecto, ralee? 

This appears to be an easy question 
to answer, but close ¡nrestigat.ion 
)fl4I! p)Oca flint it is not necessarily 

catre tlwt "sounds " best. The .. 
cui is a poor judge o detect or :: 
efficiency, and the easiest way to 

:: check your opinion on the ».atter 
. is the method described belote. 

if By J. ENGLISH. if 
...,...... .......... 
.)4.s...... ...................,,..... 
function of changing the inaúdible 
radio-frequency signals into the 

the amount of distortionless audio- 
frequency output we can obtain for a 
gi en radio-frequency input. 

This study of detector performance 
can be a most interesting and useful 
one if carried out on a scientific basis, 
and oilers opportunity for many new 
and fascinating experiments which 
you can easily carry out without 
expensive apparatus. Farther on in 
this article i will show you how to 
make simple experiments for analys- 
ing the performance of your detector 

A ''YSING OUR 
- DETECTOR 

I 

February, 1931 MODERN WIRELESS 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


reduce them to the same bâsis for a centre-tapped coil. Both L1 and anode current, and then take flurther 
220 

20 /8 '6 14 i 'Q G 
- COIL DISTANCE IN INCHES 

Curve A is taken with the valve operating 
as an ordinary grid rectifier, and B on the 

anode-bend principle. 

voltage applied to the input circuit 
of the grid detector produces a 
decrease of anode current, while 
with an anode-bend rectification an 
increase of current is observed. 

Although the effect on the two 
detectors is quite opposite, we can 

tortionless rec.tificatidn. 

Practical Details of Units 
Fig. shows th'e theoretical circuits 

of the oscillator and detector units, 
which can be temporary hook-ups on 
two small baseboards. The layout 
might well be similar to that shown 
in the diagram 9f Fig. 2, which is the 
one I often use. 

You will notice that a Hartley 
circuit is used for the oscillator with 

although not essential, as a visual 
indication that the H.F. output 
remains constant throughout each 
experiment. 

Readings to Take 
The first experiment can now be, 

commenced in earnest, and with the 
position of the two units unchanged 
the detector tuning isadjusted to give 
the maximum deflection of the meter 
needle. Note the reading of detector 

- 
and One or two meters, the most . 

The Effect of SignaJs - 
. esential one beiiig a good moving- 

If at any tirne you have had a coil milliammeter - reading O to 5 '6 

inillia,mmeter in' the anode circuit of milliamps, to measure anode current 
your detector you vill be sure to changes. ' From you.r components 
have noticed that as soon . as a yoù will make ufp a simple one-valve ' 

station i tuned-in the anode curr&nt oscillator unit 'to provide a constant 
immediately changes.... An - HF. H.F. signal, and a siñiple. detector 

- .. ' unit to pick-ujrrthis artificial trans- 2 

GRID LEAK y. ANODE' mission. 

BEND ..... '. . 

' 

I. 

IJ' 

(J. 

Varying the In put 
As the amount of HF. energy 

picked up by the detector grid coil 
depends upon the proximity to it of 
the oscillator coil, we can get a nice 
graduation of detector input; small 
when the two units are some distance 
apart and large when they are quite 
close together. In this way we can 
easily find out how a particular 
detector valve handlès weak or strong 
signals as regards sensitivity and dis- 

O 
. ..5 #1 #1'S -t2 

GR/O 8/As 
The effects of different values of grid leaks 
can be recorded by means of the two 

simple units described in this article. 

The oscillator is then switched on 
and its rheostat adjusted until the 
nuilliammeter in the detector anode 
circuit just gives a readable change 
when both units are in tune. Another 
low-reading milliammeter in the 
oscillator H.T.+ lead is useful, 

A suggested layout for the oscillator and detector units, by means of which the curves 
shown in Figs. 3 and 4 were taken. 

be sadly misled. The human ear i 

not critical enough, in spite of its 
marvellous mechanism, so that we 
have to use a more exact method, such 
as the comparison of the change of 
anode current for small increases in 
the radio-frequency input to the 
detector valve. This is the method of 
test we invariably use when exact 
data are required. - 

'In the same way we can find out 
exactly the effect on detector effici-- 
ency of using different valves, grid 
resistances, condensers, coils, etc., as 
well as the best combination of 
detector valve and its associated 
components to suit a particular 
receiver. 

All you require for these experi- 
ments is a few ordinary components 

and the distance read off between the r 

centres of the coils, mounted on end 
with their axes parallel. 

The two units are then pjaced 
some 2 ft. apart and the 4etectôr 
set for grid rectification with the 
potentiometer slider fully positive. 
The steady detector anode current 
is then noted for a normal HT. 
voltage, say,- 60 volts. 

WHAT VALUE GRID 
LEAK? 

loads 
Now if you attempt to get a true 

idea öf the relative efficiency of your 
detector valves under different con 
ditions of operation by audible corn- 

'°n of the L.F. outputs, you wilL 

of change of anode current for 
different HF. inputs. If we make 
these measurenients carefully we can 
plot performance curves which tell 
us a variety of interesting things 
about the two detectors. 

GUESS-WORK WILL NEVER GE1 YOU ANYWHERE 

i 
C3 

CI y L7 

QrAr _____ 
F111111 . 

with whatever condensers you have 
handy; all that you require is just 
enough capacity to bring the two 
circuits into tune. 

You can use almost any generaL 
purpose valve for the oscillator, 
something between 10,000 and 20,000 
ohms impedance is generally the best 
type to use. Your detector valve will, 
of course, be the particular specimen 
you want to examine. 

How Tests are Made 
I will suppose that you now have 

both test units connected up and 
ready for operation. You will, of 

course, have arranged matters so that. 
the oscillator can be easily moved 
away from or towards the detector,. 

MODERN WiRELESS February, 1931 
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snows a current cnange 01 D nia., 
almost five times that of curve B. 
Between seventeen and twelve inches 
the curve A is practically a straight 
line, indicating that anode current 
changes are proportional to the change 
of input voltage, which is absolutely 
essential for distortionless detection. 

As regards the curve B, for anode 
detection we find that although the 
valve is relatively insensitive to weak 
signals, we get a good straight portion 

A typical grid-detector set. lt can easily be proved that this type of rectification leads 
from the point of view of sensitivity. 

You use the same arrangement of 
oscillator and detector, but in this 
case the distance between the coils is 
fixed at a suitable value to give a 
small but readable current change. 
The grid return lead is connected 
to the slider on the potentiometer 
and readings taken of the anode 
current change for different settings 

grid leak and note the anode current 
change for each resistance value 
between 25 megohm and 5 megohms. 
Then plot these readings against 
resistance in megohms and the resul- 
tant curve will show you how the 
detector output increases rapidly up 
to i megohm, and then gradually to 
5 megohms. - 

apart, getting broader as they I expect you will now be rather keen probably had arguments with your 
approach one another. Incidentally, to carry out some more experiments friends about the best value of grid 
the coil separation should not be less with your oseillator and detector leak to use. You can easily settle 
than six inches. testing set. A simple but very any such doubts by a further simple 

striking experiment is finding the experiment. 
What the Curves Show eflect on efficiency of the l?ositive bias You proceed in just the same way 

If you now subtract each reading of the grid detector. as in the last one, but change only the 
of detector anode current from the 
steady reading found to begin with, 

. A POPULAR METHOD OF RECTIFICATION 
you will get the amount of current _-_. 

change for each oscillator position. 
These figures tliplot 
IdIC U11 ulsLauees, giviug a curve IIKC 

A of Fig. 3. 
The corresponding curve B for 

anode detection, using the sanie 
valve, is obtained in just the same 
way, with the exception that the grid '.l 

ti-_I S 

I return lead is changed over to a grid = t 
bias battery. " I 

Having obtained two curves of 
. 

anode current changefor both methods 
/ . . - of rectification, we can now begin to 

/ 
T - 

analyse this particular valve's be- 
haviour. The first 

I F 

-.5- 

thing you will / 
notice on examining the curves of 
Fig. 3 is that the output of the 

. 
¡1, k 

- 

' 
' \ 

grid Tr 
detector is greater than that of the .....- 

J - 

1' 

atiode detector for weak H.F. ( - - 
- 

inputs. - _____ - 
Comparison of Sensitivity . 

At fourteen inches the curse 4 -' 

A detector arrangement that gives the loudest results on distant stations 
may not necessarily be the best for local reception. In fact, it is very likely 
that on powerful transmissions the valve will be overloaded, and distortion 
will take place. 

It is dicu1t to judge the efficiency. of a rectifying system by ear alone, it 
is necessary to take measurements if we are to obtain a true picture of what 
happens in the circuit. 

But as you will see by this article, these measurements are not difficult 
to make, and, indeed, the task is a most fascinating one. 

while, because tuning is rather critical otherwise grid current will flow with 
when the units are some distance disastrous effect on quality. 

over each quarter of the resistance ele- 
nient corresponds to a bias change of 5 
volt, when a 2-volt accumulator is used. 

The Best Value Shown 
You can then plot current changes 

against bias volts. The resulting 
curve, which should be similar to that 
of Fig. 4, will show you quite clearly 
that there is a best value of positive 
bias. 

At sonic time o another you have 

Find Out What Yoùr Valves are Doing 

readings for oscillator positions each 
two inches nearer to the detector, 
slightly retuning the detector each 
time for maximum meter response. 

I find that a slow-motion dial on the 
detector condenser is certainly orth 

above twelve inches. Tais indicates 
ample capabilities for handling strong 
signals without distortion, but you 
must not forget that in practice the 
peak HF. input voltage must not 
exceed the negative grid bias, 

of the slider between negative and 
positive ends. 

You must first note the steady 
anode current at each change of bias 
voltage. The negative end of the 
potentiometer will correspond to zero 
grid volts, and moving the contact arm 
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ifave you tried the " Talkie ":needles ?-'Anw pick-up-Should we'use ho.rd o 
0p.be carried-out by. rotating the record 

needles if wewant to preierL'e our rectdì?Aizdsome furthei i istirignoie;on -in front of- the fire, moving it con-- 

choosing records. . stantly, and as soon as one side is 

B"Ti T A 
warm the other side should be done. 

y 1V 1-! IVI. .. . After being pressed for some days 
- - - - - between the glass sheets, with apile 
HAVE just tried the new Parlo- j phone rick-up. It is rather more 
like the old style than a modern 

design to look at, but gives very góod 
results. Bass reproduction is adequate, 

how many of my readers realise that 
a great deal of the " surface noise 
that used to mar. the pré-electrical 
recordings was due to noises inthe 
recording mechanism itself. 

Ot Iooks On top, tile recorct will ne 
found to be quite "true" again. 

Those Pin-holes 
When choosing a record examine it 

MODERN WIRELESS February, 1931 

But if a hard needle is used it 
:..:..:....:..:.. should not be assumed it is suitable 

for a "two side" run The "one side- 
- ' ' only motto should still hold good 

j I 12 Warped Records 
- I Have you ever had a record warp? 

i Ihave just found ône of my favourite 
¡ 

S discs in a horribly distorted condition. 
L have managed to cure th trouble, 

c' '111 l 
Therecord is first warmed gentty 

:;::: on both sides, and then pressed 
- ..- between to sheets of glass which 

have been thoroughly polished i ith 
french chalk The heating should 

lasting " scratcli" problem. Ought 
we to cut out surface noise or to bear 
it! I prefer to bear a large portion of 
it, because I know tat if present- 
day methods are employed to cut it 
out, or reduce it considerably, away 
go the high notes too. 

* * * 

Talking about scratch. I wonde 

Miss! Ella Shields, the famous male impersonator, singing one of her latest hits at the 
telephone, while the talkie machine records her 

when it will wear more rapidly than been carried out with the.stamper too. 
the record, and thus save the latter's warm, causing a sort of sheen on the 
surface ; or it should be really hard, surface of the wax. This record s 

'when it will wear chisel-shaped much; faulty.and should.bé discarded. 
more slowly, and initially it can be * * 

manufactured with a finer and truer lt is possible to store 1,000 recordi 
point. . S in a space of 12 ft. by 13 in. 
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and the high notes are quite well 
reproduced. It is rather rigidly 
damped and is sensitive. 

Light on the Record 
The wear on the record caused by 

the rigid da,rnping is not excessive, 
and thé pickup should appeal to 
many radio-gramophone owners. It 
is marketed by the famous Parlo 
phone record people. 

* * 

Have you tried the Columbia 
".talkie" needles? They are longer 
than the normal needle, and have 
rather hard, thinnish points, but they 
are very good; almost as good, if 
not. quite, as my favourites-the 
spearpoint. Although they are sup- 
posed to be used for " one side only," 
i find they are quite liard enough for 
two - sides, and except where very 
favourite records are concerned I 
use these needles for two sides. I 
ought not to, but I am lazy, and hate 
changing needles. 

- The Scratch Problem 
And that brines me to the ever- 

carefully; if it appears to have 
Hard or Soit: Needles ? bubbles or pin holes on its surface it 

"Should a needle be hard or soft?" should be rejected and another copy 
asks a correspondent. He is querying. chosen. Sometimes a record seems 
which causes the most wear. It is a to have a " watered" silk appearance. 
difficult question, to answer, but the This means very often that' it is a 
needle should either be really soft, faulty stamping, the process having 

"IF I"HAD A' TALKING PICTURE. . ." - 

L 
, 

-i,.; 

w 

» 
- 

- 

'i. -- 

L 

e 
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J.B. 
Double Thumb 

Gang Condensers. 
000S Dual - 28/6 

ui003 ,, - 27/6 
The 0905 model is 
specified for the "For- 
ward" Four, described 

in this issue. 

PRECISIC IIJSTILJML1S 

4dz'etise,,:e,,! of Jnckwn B,os., 72 S!. Tho.,is' St,ec!. Londo'i. .Er. 
2olephone Hop 1837 

223 

IS SUPREME 

FERRANTI, LTD. 

Head Office and Works: HOLLINWOOD, Lancs. 

LONDDN : EUSH HOUSE, ALDWYCII, W.C.2 

heard a slight separate movement 
brings it up to full strength-an 
easy tuning method. 
In the Well-known J.B. Universal 
Log Condenser all surplus material 
is cut away, giving an extremely 
low-loss yet rigid construction. An 
adjustäble and detachable spindle 
and a. reversible panel-bush enable 
this condenser to be mounted in a 
variety of.ways. 

.1 

----- 

J\1\ 

CONSOLES incorporating the 3-valve Set 
and a .Moving-coil Speaker. 

'.From 28 guines to £55 

RADIO-GRAMOPHONES providing mag- 

nificent reproduction oí gramophone records 
and the broadcast programmes. 

75 guineas. 

All these Sets have plug and socket for 
gramophone pick-up .All are fitted with 
fuses and safety switch, and dual ratio 
(l-1 and 15-I) output transformer. 

Easy Hire Purchase Terms are available. 

FERRANTI 

ALL-ELECTRIC RADIO . 

extreme accuracy, low-loss con- programme at the turn of a switch.- Good 
struction and careful finish. radio in its simplest form. £16 
For the "Forward" Four a J.B. 
Dual Thumb Control and two J.B. 2-VALVE SETS for the Local Station. Universal Log Condensers are i 

specified. 

(j 

Long ad medium waves. Dial illuminated 
The J.B. DualThumb Control has and scaled in wavelengths. £16 
an exceptionally rigid frame, and 
forms with the two condensers 3-VALVESETS. Capable of superb repro- 
specified a gang Unit. Both Thumb duction, ample volume, and sufficient Controls can be revolved together, 
and when the desired station is selectivity to ensure variety. £25 to £28 

The goodness of FERRANTI components S 

is reflcted in the performance of FERRANTI 
All-electric Radio. Experienced constructors 
know that nothing less than the best satisfies CO N D E N SE RIS ji Ferranti, and in every detail the range 

- All-electric Radio maintains the traditions 
f 

Foi the "Forward" Föur Ferrnti have established. r 

Set-designers appreciate the many 
points of superiority of J.B. Pre- 2-VALVE SETS for the REGIONAL 

- cision Condensers and Dials-their - ,. - 
Twin Transmissions. N0 tuning. Either 

I 
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Doing for 
( Why is il thaï; while al! otiie, musical conbinalions have 

come in for a great deal of criticism from listeners, the small 
orchestra has practically escaped luch discussion? - 

j - 
This important question is answered by the leader of oneof 

our most popular broadcast music providers. 

A NY man connected with that most difficult of all 

Pt tasks-the provision of fare which will please 
the huge radio audience-would not be. human 

if he did not take an interest in.the reaction of that audi- 
ence to the fare provided. 

At once he comes up against one of the difficulties in 
connection with broadcasting-the fact that it is liard 
to gauge with any real degree of accuracy just what the 
public does like ! But he has one guide which shows him 
roughly which way the current of public taste is flowing, 

-. and this is the letters of complaint from listeners. 

Five Years of Broadcasting 
Thçs if they are not very .pbsitive in indicating what 

- jeople like, at- least tell hifi fairly definitely, what people 
do :not like. 

J have beefl connected with the broadcasting of music 
by a small orchestra since the very early days; in fact, 

9 
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Can we get the Queen's Hall atmosphere into the drawing-room? Upon the answer to this depends very largely the success or 
failure ofthe really large orchestra. 

- O - 224 

L_______ - - 

L 

t' 

The author of the article discusses a piece of music with his my sextet celebrates its fifth radio birthday this year. It 
fellow artistes. - is only naturál thereforé that' I should be interested ni 

IT IS. ESSENTIAL TO HAVE .THE RIGHT ATMOSPI-ÌERE 
-'-,----------------.----- - . -. 

i' __I 

-S' 

- iT . b -. - Pi:-. i 
s:. 4 J _.., p 

r +- ..L..J '-a 

- 

,? iI4 1 
8w, c . 

l 

it" ;_ 
j ,, . t ,. -.--! - 

- / . - . 

f - 

- ---- ,;. ¡N 

"7 
"-S '__.________ S- . 
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U.S1C H 
By VICTOR QL OF 

Leader of the famous Sextet 

comparing the popularity 6f a musical combination, such 
as my own, with other forms of broadcast music. I am - 

accordingly a student of listeners' letters. 
Letters appear complaining of almost every item 

broadcast. Symphony concerts, jazz music, language 
lessons, radio drama; all these, deservedly or undeservedly, 
seem a.t some time or another to hìave roused the spleen 
of at least one listener. 

Escaped Adverse Criticism 
Only small orchestral combinations broadcasting more 

or less light music seem to have escaped almost any 
adverse criticism. People may at times complain about 
a particular programme provided, but they do not com- 
plain about the small orchestra as such. 

Why is this ? Broadly, it is, I suppose, that the music 
commonly performed by a sextet, or any other small 
orchestral combination, appeals to people who cannot 
conveniently be classified under either of the two most 
popular modern categories-highbrow and lowbrqw! 
I think perhaps that in our passion for black and white, 
no matter what we are discussing, we are apt to argue from . 

r 

H 

February, 1.93) MODERN WIRELESS 

Mways merry and bright, these seventeen "boys Jack Payne is conducting have given thousands of listeners pleasure. 
225 

extremes rather than from representative examples. 
Wrangles about music, as far as broadcasting is con- Mr. J. H. Squire who also runs a very successfu.l sjall chamber 

ceried, seem invariably to b between the lowbrow w ho - ., orchestra. 

They Can Give Theniselves a "Pat on the Back" 

L' 

i - 

-) V 

;%2 
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study necessary in order to appreciate a lengthy symphony - which performs the kind of music which they themselves 
lasting fty minutes. - attempt. 

226 

Short Items are Preferred 
Consequently, their first demand would be for musical 

items which are not too long ; music which they can listen 
tè for spells of a quarter of an hour, without losing the 
thread, so that if they are interrupted they can resume 
their listening later without having missed anything 
important. The small orchestra gives them what they 
want from this point of view. The pieces played are 
fairly short and varied. 

At the same time, the middlebrows are not by any 
means satisfied by a never-changing programme of dance 
music. Nor are they prepared to devote the time and 

The Gershom Parkington Quintet, one of our best-known 
broadcasting combinations. 

of students at the principal musical colleges are as steady 
as ever, and mechanical music has not stopped people 
from yearning to play the violin or the piano in spite of 
the many other attractions which modern life lias to 
offer! 

What is the effect upon these amateurs of the huge 
volume of music which wireless has made possible for them 
at the mere twiddling of a knob? 

I imagine that they must have a particularly 
warm corner in their hearts for the small orchestra, 

Jack Payne and John Ireland, the composer, deciding the 
merits of muted trumpets before a Queen's Hall concert, in - 

which these instruments were used for the first time. 

not completely tone-deaf, like listening to music which 
is creditably performed, which is riot too exacting to the 
lay ear, and which is melodious. They are middlebrows, 
and they are the staunch but silent supporters of the small 
orchestral combination such as my own. 

Suppose they could be persuaded to state the qualities 
they look for in their broadcast music-what would be 
their stipulations ? In the first place they are, most of 
them at any rate, busy men who work most of the day and 
have many odd things to do when they arrive home from 
their work, tired and not ready to exert themselves too 
much in the business of listening-in. 

-J1 

I am rather disposed to doubt if nine wireless listeners 
out of ten call themselves any sort of " brow " at all. 
They are just ordinary men and women who, if they are 

TESTING THE TRUMPETS 

i ULLWtJ 

I 

k r 
i 

oe 

4* 

most like a real performance. They find, as I find, that 
with the average set the reprôduction of a large orchestra 
from a great hail is apt to be blurred. 

- 
- A Psychological Point ' . - 

And, apart from this matter of fidelity' of reproduc- 
tion, there is the psychological angle to be taken into 
consideration. Most 'people listen in small rooms; 
the day of the public, hail radio concert 'has not yet 
dawned. - 

Which sounds more fitting in a small room-the music 
of an orchestra of a hundred performers, or the 
music from an orchestra of six ?- Actually, I suppose, it 
cannot be denied that the latter must instinctively be 
given the preference by the average mind. Until we have 
trained our minds to evoke the atmosphere of the Queen's 
Hall in our sitting-rooms, the music of the small orchestra 

- 
- -will continue to sound more congruous therein. 

Again, it must not be forgotten that large numbers of. 
listeners are themselves amateur performers on one musical 
instrument or the other. I undeistand that the numbers 

POPULAR PROGRAMME PROVIDERS 

has no time for anything but a dance orchestra playing 
jáíz the wliolê time, and the lìighbro* whose soul is hurt 
by anything other than the latest work of some ultra- 
modern composer. And the truth is that these are by no 
means representative types I doubt, in fact, if more than 
10 i cent. of - the total listening population could cor- 
rectly be put into either category, for all the publicity 
they receive. - 

Popularity of Light Music 

Their appeal is för tuneful, understandable music which 
strikes the happy medium, in their estimation, between 
the two undesirable éxtremes-undiluted mechanical 
dance music, and long classical compositions which, 
generally speaking, they cannot understand and for which 
they cannot, as t rule, spare the time. The small orchestr 
can and does satisfy their demand for music of quality 
-which is nevertheless not too heavy. 

Finally, - they are naturally attracted by the music 
which comes to them via their loud speaker in a form 

MODERN WIRELESS 

The' Small Orchestra Leads the Way 
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Mullard: Orgola coinponents are 

conveniently -kitted in one carton 
cóntaining complete paris including 1931 Orgola Battery Model 

cabinet and valves. Purchase has thus 1931 Cigala A.C, Mode! - 

p- 

£8. O. O 

£9.15. O 

MODERN WIRLESt 

MASTERRADIO 
Adv.: The II'Jullard Wireless Seevice Co. Ltd., Zfullard House, Charing Cross Road, London, W.C.. 

227 

been reduced to one single transaction 

only. The Mullard Orgola 3 (either 
AC. or battery operated) ¿an be 

built in an evening by even the most 

amateur constructors. A full description 
of assembly and Operation in the 

current issue of "Radio for the Million." 

pi 
Orgola 

Orgola 

Orgola 

p.' 

M.2DX 
4 afery Model £13.. 12. 6 

4 A.C. Model £15. O. O 

Junior Power Unit £6. 15. 0 

1. 252 

i .. . .. . . 
i'. ø.: 
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month on these pages. - . temporary aerial now in usi. . little mains plug. 

228 

-J- 

nights that appeared to be particularly 
good from tite "DX" point of iew 
(1 only struck ten of them in the 
whole year !), and a rough note. on the 
weather cc,nditions for each day. 

From this log one fact stands out 
a mile-that an abnormally good 

DX " day is either cold and clear 
(and dry) or warm and sunny.. This 
for 1930, at any rate. There was not 
one day during the year titat was both 
wet and good for DX. In general, 
then, high pressure locally appear to 
improve things.. 

Now I am quite prepared for another 
short-waver to come along and squash 
this on the spot, but that vill hot alter 
the fact that in mv particular part 
of the world, with ny barrnet.er and 
my receivèr, high pressure, means 
high signal-strength. 

,- - 

Rome Rolls In 
The next point is this. As yo,t may 

have noticed-I certainly hae my- - 

self-1931 has been somewhat cold 
up to the present. As I writè it is 
snowing merrily and the barometer is 

- qui.te high. Now I have already 
1oged eight abnormally good days for 

L DX work this year S,p.we-apear to 
be elipsi'ng' 1930, 'the "Black Year 
of Radio,' afreadk'. As a"ii'tatter of 
inierést I shou1d like tohear other 
readêr' vieVsThn this" WX-DX 

i' business; ai'd F jroposí 'to gie a 
brief summary of conditions éach 

pean work and, thanks to the en- 

thusiasm of various amateurs who 
now go tip there for their European 

A' USE FOR BROKEN 

I have again been using an all- ' - 

A.C. short-waver, and it certainly is a 
perfect gem to handle. I must con- 

fess, however, that I 
MASTS have, never yet suc- 

-N 

'S 

'1? 1' 

S' 1P.1 - 

L ' __ 

ceeded in reducing 
the ripple to zero. 

It is (lOwn to 0'I 
per cent, perhaps, 
but it is still there, 
and is sufficient to 
make me jumpy 
about receiving 
really weak DX 
signals on the very 
short waves. Fo r 
SO and 40 metres 
the set is perfect, but 
on ?0 and 10 1 go 
back to the battery- 
operated set to make 
sure that I am not 
missing anything. 

The AC. job uses a 
screened-grid stage, 
detector and pen- 
tode, 

Incidentally, i see 
the opinion 'ex- 
pressed in an Ameri- 
can magazine that 
the short-waver of 
the future will have 
more valves, chassis 
co nst ructi ori 
through out, single- 

The bottom parts of the wooden masts at the Munich station 
have been used as mounts for small masts which carry the control, and a neat 

HAVE a distinct feeling that 1931 j is going to be an interestiig 
year for the short-wave en- 

thusiast.. In fact, with unpardonable 
optimism, I might even say that I 
do not think receiving conditions, on 
the whole, arc going to be too bad. 

Fine Day-Fine DX - 

For the whole of 1930 I kept a log 
of any notable stations heard, days or 

By'W.L.S. 

Quite the outstanding short-wave 
broadcast station at the moment is 
Rome. 3 R O, on 80 metres. He 
certainly does occupy a share of the 
ether as far as the average inselective 
receiver (like mine) is concerned, but 
if one uses many kilowatts on that 
wave-length one is bound to make a 
noise. Incidentally, 80 - metres - is 
again showing up as an excellent 
amateur wave-length for inter-Euro- 

contacts, the 40-metre wave is not 
quite so congested. Listen on 80 
metres if you have not already done - 

so, particularly on Saturdays and 
Sundays, and you will be surprised 
at the great strength of some of the 
signals, and., more important, at the 
high quahityof most of the trans- 
missions. 

- A.C. Valóes on SW. 

- ---H \ 
í_ 

L 

- - 
A tal/e about matters of particular interest to the shórt -wave enthusiast, including some interesting things 

revealed by a log extending over the whole of 1930. 
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T0HN DAR,. the famous radio 
II 

consulting - engineer of Regent 
slJ Street, spends much of his 
time xamining and preparing expert 
reports on radio inventions that will 
never appear on the market. He 
once told a close friend that he 

- 
- rêckoned only one-tenth of i per 

cctit of tite new patents that came 
-his way were commercial propositions. 

- Certainly the one we find him stand- 

..s,G..........,...o.....+....,.... 
- 

luis is the second of au 11H11 sial! 
serles of noria Jives tuo! .u-e feel e. 
sure teilt iii-ou se considrrubte r 
infcrrst. They ural irith tite tz- 8 
penen ces of a railia consulting :: engineer. and, of course, all tile 
ciionucle,s are ei.tirels ficflfious. . 
Xeventheiess the stories are 8 
fou titled on. fact fo t. large extent, 
and mow óf th situutions lic,t 
outside flic bounds of .sti-4t' pos.si- .. 

1i1i!pg. 
ue S 45 . ,..,,.....,.........s. S. 

We want your help iii tracing the 
mehns of .communicaiÖn used by a 
dope gang.' 

That sounds hOrribly dramatic," 
smiled Dare. "Dope gangs are, I am 
afraid, a little out of the line of my. 
usual business." 

Mysterious Messáges 
"Itis quite a traighttrward coai- 

iitission," explained the police officer. 

Fbruary, 1931 MODERZ' WIRELESS 

r AVERY 
HiGH 

FREQUENCY 

29 

ing before on the summer morniiw . . - . . . . O and I can place it before you in 
upon vhich this particular narrati uniforni. But the red-brown lounge qûite a few words. No I woti't 

. opens seemed far removed from the st, black shoes and spats and bnglit smoké, thank you. There's a gang 
realm of practical radió. It had the red tie were rather at variance with running dope front the Contincn, and 
appearance of a very large cabinet the Inspector's military cast of features we've got then pretty well lined up 
gramophone, except that. a small and clipped moustache ! mainly owing to the eceipt of 
black funnel projected from it. Corning straight to the point., after inforration from oie of their own 

- 

- the usual salutations, the inspector men who we ran in a few weeks bick. 
The Machine Echoed Him stud:- "Now this man knows that the 

Just a miserable mechanical pâr- - - 
gang has some means of communicat- 

disgustedly. xclaimed Dure -. . ing from somewhere in East England 
-äloud. . with - the big motor-boat that. 

Just a miseiable mechanical pr- / . - - - - generally used for bringing ovet the 
rot." agreed the niachine-evei mdre . . -. . .'. 

loudly. 
= 

ç 
- LORD ARLINGTHAME?S INVENTION 

Dare laughed, ahd. thé niachine . -s- 

rat-her stridently echoed him. - - - - - 

" You want a little more bäs," . 

. . . 

sáid the radio ¿onsultant. - 

' You want a little morêbass," -. . 

S- 
I 

responded the machine. 
There was a tal) at thè dòor, and 

. . - 
. 

Dare's offi.ce-hoy entered bearing a 
. card. . . s, - . - . 

Dare glanced at it t%Itli some sur 
prise, for it bore . tite inscript.iòn, 

. .. 

Inspecthr . Blazer,, Ness Scötlaitd . 

Yard." . 
. 

-" Shòw him in iiumediatéW," lie s 

ordered, switching off the rnìophoue- S 

like instrument bèfore 1t could repeat . - 

his words. ::;.- ç - 

. 

- _ 

The Dope Garig.T- 
'i" '': 

The police o.fficèr was soon in 
evidence, and it was seen that he was -- -S 

in plain clothes. That is, at least, '- - 
- -s-- 

p!ain clothes in the sense that they ." .. S. .,s- . s-. 
. - * 

- did not -constitute the regulation - 

just a miserable mechanical parrot t " eciaimed Dare. 
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Dare leant back in the swivel chair 
(n which he was then sitting, and 

chance-and, so it seems to me, inventor states that there is a sort of 
a pretty poor chance-of learning the (Continued on page 250.) 
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ordinarily used wave-lengths, but, 
and this is where you come in, Mister 
Dare, we've been told that it is a 
possibility that they are using a 
wireless wave-length that is outside 
the range of any standard receiver. 
Do you think you could track the 
messages down even if the wave- 
length were extremely small, or very 
big? It is a Home Office commission, 
nd you will be well paid for your 

work-successful or not." 

restricted area. Aiiy wave, that is, 
except those below about one hundred 
metres, for those short waves are 
apt to be erratic in their effects in the 
immediate neighbourhood of their 
origin-indeed, they are mostly erratic 
altogether." 

"We've had men listening with 
radio sets under their very noses," 
explained Inspector Blazer. 

"Aren't you taking a lot of chances 
of losing most of the gang just for the 

You see, there is one already there. 
You connect up the various leads 
and then shut the door. You are 
now ready to test the set. I will 
switch on again. Now it will repeat 
my words." 

Now it will repeat my' wórds," 
agreed the mechanism. 

" I will switeh it off-and it gets 
on my nefves. Don't wonder you 
jumped! It is apparently a fairly 
complicated machine, but I don't 
think it has anything novel in it. The 

might get a line on the remaining big 
men behind this gang, and so make a 
clean sweep of the whole blooming 

Can You Track Them? 
"We know it is not visual signalling 

with lights, and we know that they 
aren't using radio on any of the 

"...lhadapatent E 

filter device under 
E observation, and E 

while listening to 
: our Hull friend I 

was also switching 
E this thing about. E 

E Suddenly thel 
E 

musicvanished..." 

You have your big cnimercial stations 
on the very long wave-lengths, and 
goodness hows how low those amateur 
transmitters go ! It appears to me 
most improbable that anyone could 
transmit anything on any wave- 
length without someone hearing it, 
unless-" he paused, as a thought 
struck him, " unless they are using a 
very low power. Power so low, in 
fact, that it would only barely radiate 
as far as the motor-boat from a point 
fairly near it on the land. 

- "I suppose you people have done 
some listening somewhere in the 
neighbourhood, because they could 
work any wave on very low power 
and so confine the messages to a 

HEARD AT HULL 

: 

)a 

i 

i 

-. 

j:1 

Got Them Nailed 
"\7Te're running them in by the 

dozen every day-you look at the 
police court reports-it's only the 
very mysterious and very tough cases 
that get prominence in the papers. 
Why? Because they are tough 
and they are mysterious! Obvious, 
isn't it ? No, the gang we're talk- 
ing about is nailed-niost of their 
names are as good as on the charge 
sheet-some of 'em already are-but 
there's one or two slippery customers 
right behind that are worth all the 
rest put together. 

They are your mysterious cases 
and they are the tough guys who often 
manage to slip away, while the small 
fry get carted off to the station. How- 
ever, the job's a clear one from your 

- angle. Will you take it? " - 

"Willyou take it?" 
The metallic repetition of his own 

words nearly made the inspector drop 
his notebook. Dare had absent- 
mindedly switched on the" parrot.". 

Bless my soul, what was that ? 

queried the police officer amazedly. 
Oh, that? Sorry, inspector," 

apologised Dare, '.' that is a patent 
set-tester I have had sent me for 
expert criticism by a titled inventor." 
He rose, añd invited Blazer to 
examine the thing at close quarters 

"Gets on My Nerves 
"You open this metal-lined cham- 

ber," he said, suiting his actions to 
his words, " and place the set in Vit. 

a. 
dope cargoes. As it nears the coast, tapped his blotting pad with a letter 
various messages are sent directing opener. 
where the landing should take place, 
and Far-Fetched Theory 

"Now this is the point. We've " Well," he commenced carefully, 
got a fair idea when they are running " it seems to nie that it is a very f ar- 

their next lot, and we also know that fetched theory, for there are few wave- 
they will bring it in not so very far lengths that are at all workable on 
away from Mersea Island, Essex. But which someone isn't working-and 
if we could tap their messages we listening-most of the time these days. 

names of one or two more who may 
or may not exist?" 

Bless you, no," chuckled the 
inapector, "the bunch that's running 
that boat are as lively as a lot of logs 
of wood. We could pick 'em up any 
time. People often criticise the police 
for being slow, but we're forked light- 
ning in comparisn with most of thc 
criminal classes. 

MODERN WIRELESS February, 1931 
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T N a recent number of MODERN 
WIRELESS I wrote an article 
called " Neglected Notes," in 

which I pointed out the danger of the 
cut-off of the high-frequencies in 
radio-gram receivers. But because I 
mentioned the necessity of having all 
the high-frequency in radio-gram 
reproduction, and in radio reproduc- 
tion, it should not be taken that the 
other end of the musical scale, viz., the 

U'ht,i sort of hess reproduction 
do you get from your radio-gram 
receiver? Do you I,ea, the drums, 
or are tI.ey drouned in u medley 

of middle und high noies ? 

One of the biggest enemies to good 
low-note reproduction is the badly- 
made home-constructed loud speaker. 
This very often has in it a reed 

has nothing like a hope of doing 
justice to the impulses passed on to it 
from the set. 

In this month's MODERN WIRE- 
LESS there is a special loud-speaker 
supplement in which various types of 
home-made coil loud speakers are 
described, and details are given for 
their construction. These speakers 
are not expensive to make, but they 
are scientifically designed, and will 

February,. 1931 MODERÑ WIRELESS 
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i 

pleasant listening we must have . It is no advertisement for our sets 
those low notes. The danger j When they give the big drum a good and speakers TI every band sound.s 

whack does it sound on your set like a the same, and every orchestra- however, that in trying to get the tennis ball hitting cardboard, or does it 
low notes we lose the high. - - give you the true impression and timbre ? (Continued on paje 246) 
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bass, can be disregarded. 

Musical Balance 
No doubt you are all familiar 

with the loud speakér which gives 
beautiful brilliance of thehigh notes, 
but which nevertheless often sounds 
shrieky arid harsh. That may be due 
to a certain amount of peak in the 
upper register, but it is also very 
largely due to the fact that there is 
no musical balance. 

The high and medium notes may he 
reproduced very well, but the bass is 
practically absent. The bass that is 
being reproduced in the set is being 
overwhelmed in the loud speaker, 
so that the preponderance one hears 
consists of the middle and high notes. 

What are we going to do about it? 
Obviously, it is quite insufficient to 
listen to a reproduction of a brass 
band in which all the rhythm is left 
to the upper notes of the piano and 
the banjo, and the deep rhythmic 
beating of the drums and the double 
bass is absent. 

We Want Poise 
-. For proper reproduction and 

mechanism which has several resonant give a good balance of reproduction. 
points in the upper portion of the I use the terni " balance " because 
scale, and is often subject to the most it is bakince that we require more 
strident "paper noises," while f re- . than anything. It is difficult to got 
quently it is só suspended that it a loud speaker to go down to 50 (or 

fewer) cycles per second. Similarly, 
BANGING THE BIG BASS it is difficult to get good reproduction 

- -. 
. ;. 

. above 5,000 cycles, and for balanced 
listening it is no good having the very 

- 
* top without the bottom notes, or the 

bottom notes without the top ones. 
- We want musical poise. If the 

s 
. speaker goes up well, then it should 

also go down well. 

"Absolute Realism 
This is where some of the moving- 

\ coil speakers fail. They go down well 
without going up properly, and I have 
heard others which go up better than 
they go down. A speaker with too 
much bass may not be as unpleasant 

. 

. to listen to as that with. too much 
treble, but from the reproduction 

/ 
point of view it is just as wrong-it is 

- giving an untrue picture; and although 
absolute realism may not always be 
desirable, I do think that we require 
proper balance in order to make 
listening really pleasurable. 
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review. The first of these is a band record by 
MM. Royal Horse Guards playing Knights of 
the King, a grand processional, by Ketelby, on 
ene side, and Gallantry, also by Ketelby, on the 
other. This la on DX192, and is recorded in the 
tent.ral Rail Westminster. lt is a fine example 
at military 'band recording, the valuable ' hail 
atmosphere " having been caught almost perfectly. 

Running close in popularity will probably be 
DN193, ou which Quentin M. MacLean plays 
Hungarian Rhapsody No. 2 on the organ. This. 
ei course, is a cinema organ. The record is par- 
fienlarly notable for the excellent piano record- 
ig by means of the piano top on the organ, 

and though the Rhapsody ja p]ayed rather slowly 
the record is Well worth getting if only for the 
deep pedal notes, which are really excellently 
recorded, 

Finally, the third 12-in, we have selected is 
that of the Milan Symphony Orchestra, playing 
tite Overture from Masaniello, on DX187. This 
ía an extremely line recording, being full-bodied 
and perfectly clean-eut throughout. We should 
like to recommend this disc to everyone who has 
a radio-graniophone, as not only is It a fine 
test of the qualities of the instrument, but it is 
also a very enjoyable record and the overture 
w extremely well executed. 

And now for some of the 10-in, recorda. We 
will take, first, DB334, Hubert Eladell singing 
rome of Roger Quilter's compositions. Two are 
Shakespearean ballads: Take, Ob, Poke Thoss 
Lips Away and Heigh Ho, the Wind and the 

recorded on F2069. 
F2065 provides a revival of two fine songs which 

were considerable favourites a few years ago. 
These are: Cloze Props and Old Barty, both of 
which Roy Henderson sings with his well-known 
artistry. Dancing With Tears in My Eyes we 
have heard a great deal on records lately, but it 
is undoubtedly one of the most popular dance 
hite at the moment, and Billy Milton has chosen 
It to snake his début on Deeca Records. Both 
this and My DescrIption of You are sung with 
remarkable individuality on F2115. It may be 
of interest to rendere to know that Billy Milton 
is starring in Noel Coward's "Bitter Sweet" at 
Ris Majesty's Theatre. 

The Million-Airs are still hard at it, and their 
Pantomime Favourites for 1931 and the selection 
of "Evergreen " are delightful recordings. 
Finally, we must not forget the Decea Special 
issue of Carl Brisson, singing Wonder Bar and 
Tell Me I'm Forgiven, and ocher numbers from 
the popular musical comedy, "W'onder Bar." 

H,M, V. 
One of the most interesting records we have 

had from the Gramophone Company this month is 
the special demonstration record which is being 
supplied to music dealers to assist them in the 
marketing of the new radio-gramophone, model 
521. This ' salesman" record tells in simple 
language exactly what the Instrument will do, 
and how it is tuned and adjusted for various 

A very large selection of Zonophone records 
is available this month, including dises by 
artistes such as Foster Ri#hardson, Esther 
Coleman Herbert Thorpe, Solemn and Gay (the 
famous duèttists), Maurice Eiwin and, of course, 
the Rhythmic Eight, the International Novelty 
Quartette and the London Orchestra. 

The latter provides very good Paramount on 
Parade,selections from the well-known film, and 
this is coupled with Honey, another selection, on 
5742. Solemn and Gay give us The King's 
Horses and The Chum Song, a couple of very 
jolly mmnibers while Maurice Eluvin, that 
sentinsental baritone, provides two discs, the 
better of which we think is the one containing 
You'll Never Realise and The Same As We Used 
To Do. on 5749. Herbert Thorpe has recorded 
two old favourites, if we may call them such: the 
famous tenor solos from Handel's great oratio 

The Messiah," Comfort Ye My People and 
Every Valley Shall Be Exalted (5745). 

And now we come to a new dance combination, 
the Orpheus Dance Band. This group of in- 
strumentalists will probably create great interest. 
The band is made up of some of the leading 
players In the world, and provides snappy syn- 
copation and an interesting crispness io all their 
recording. Little White Lies and That's Where 
the South Begins, on 5758, is a recording well 
worth hearing, and if they continue their record- 
ings for Zonophone as they have begun, there will 
be no gainsaying their popularity. 

noticeable in the Broadcast recordings some 
little time ago seems to be very consistently rnain 
lamed. 

Among the "Tens" we find Sophie Tucker 
again in Too Much Loam' and Hollywood Will 
Never be the Same, on 657. The Stoll Picture 
Theatre Organ (650) provides a "Chu Chin 
chow" selection which is worth hearing, and 
'u are Bob and Alf Pearson in Little White Lies, 
so 648. 

The rest of the "Tens" are mainly dance 
rnishera by Hal Swain and his Band, and the 
lidnight Merrymakers. Most noteworthy 

¿snongst these are My Baby Just Cares tor Me 
and Go Home and Tell Your Mother, on 653, by 
the former band, and The King's Horses, On 
56, by the latter; though coupled with these, 

- perhaps, should be placed Don't Tell Her What's 
Happened to Me, on 655, All these dance records 
bave vocal refrains. 

COLUMBIA 
0f the very large number of Columbia records 

released this mouth we have chosen some repre- 
centative ones for discussion in this month's 

A brief selection of out- 
standing records that have 
been released during the E 

month. They are chosen 
E because 'of their spcial 

value to the pick-up user. 

exhibits to the full the powers of the Hastings 
Orchestra. George Morris, on the banjo, play- 
tog The Drum Major and Fun on the Wabash. is 
exceedingly good on both these numbers, and 
the latter particularly will be sure to win a large 
number of adiisirers. These two numbers are 

or naritone recoins. 
Finally, we should like to put before tIse notice 

of readers the piano duet, Waltz lrom the First 
Suite, by Areneky, and the Slavonic Dance No. 15. 
by Dvorak. These are played by Ethel Bartlett 
and Rae Robertson, on B3634, and are both 
eacellently recorded. 

PICCADILLY 
Piccadilly records are largely devoted to 

dance music, and we bave chosen six -nimsbers 
deserving special attention this month. All are by 
Jack MacDermott and his New Carlton players, 
and they provide Dear Dear, a haunting foxtrot 
troni "Evergreen," and Dancing on the Ceiling. 
from the same show (No. 690). Then we have 
My Heart. Belongs to the Girl Who Belongs to 
Somebody Else, an old favourite, which, coupled 
'a ith Go Home and Tell Your Mother, should isiake 
a popular appeal (691) and Roamm' Through the 
Roses and Absence Makes the Heart Grow Fonder. 
Oli 692,. another pijir of nunibers_ of decided 
interest. 

ZONOPHONE 

BROADCAST 
HIlEN of the most interesting Broadcast 

Twelves released during the last month 
are Nos. 5202 5203 and 5205. The former 
is the Grand Opera recordin of The 
Soldiers' Chorus from Faust,' asid the 

Pulgrims'Chorns from" Tannhauser," sung by the 
Grand Opera Chorus, with full orchestra, conducted 
by Stanley Chapple. The second record is the 
Gilbert and Sullivan vocal genie recording from 
H.M.S. "Pinafore." The third outstanding record 
is the Band of 11M. Welsh Guards, playing the 
Hungarian Rhapsody No. 2, by Liszt. Those three 
are all very good recordings. 

In a Monastery Garden and Saflctuary of the 
Heart, by Ketelby, on 5206, form an interesting 
couple of recordings by string orchestra and 
organ, while Sophie Tuck-er scores aisother great 
hit with Ted Shapiro and Orchestra in 5208 
when she sings Washin' the Blues from My Soul 
and That Man of My Dreams. These are two 
true Sophie numbers. 

Now let us consider the Broadcast Super 
Dance Records. Here we find that Marissw B. 
Winter and his Dance Orchestra hsae been hard 
at work again to provide What a Perfect Night 
For Love and Oh, Donna Clara, on 2599, and 
Soldier on the Shelf and Beware of Love, on 
M00. This band, which broadcasts fairly regis- 
tmarty and is very popular, is an Ideal combination 
fer recording purposes. Rollio' Down the River 
md Where Can You Be? will he a popular record 
(No. 2604), played by the New York Night- 
Binis with good effect. These dance numbers 
are very well rerorded. and the improvement 

Rain, and on the recerse side i Go, Lovely ROse. 
This is evenly recorded, tise only fault we can 
find beissg that the consonaatf do not seeiss to 
conic 01st as well as they night, and unless one 
knows the words souse are rather difficult to 
catch. Otherwise the recording leaves little to 
be desired. - 

Then we come to the J. H. Squire Celeste 
Octette, playing two simple but attractive com- 
positions by the leader himself : The Fly's 
Courtship and The Ant's Antics.- Both are 
delightful little descriptive pieces, and the record 
provides six or seven minutes of very pleasant 
musical relaxation. Clapham and Dwyer'bi'eak 
out again in a shortened version of the broadcast 
sketch, Buying a House. It suffers a little by 
having to be cut down to 10-in. Size, and souse 
of tise nsore subtle jokes have had to he omitted 
bsit the record is excellent entertainment and 
the personality of these popular broadcasting 
entertainers conies over exceedingly-well. This 
is recorded on DB338. 

Finally, we have yet anOther Layton and 
Johnstomse record. This time they give Little 
White Lies, and Horatio Nichol's Gipsy Melody. 
on DB347. Nothing further need be said abolit 
this record except that it is a typical Layton 
and Johnstone number. - 

DECCA - 

The Hastings Municipal Orchestra is still busy 
recording for the Decca Gramophone Conspany, 
and this month they bave produced the Dance 
of' the Hours, from "La Gioconda," on 11551. 
This is a particularly spectacular waltz, and 

Tears in My Eyes asid Lover Come Back to Me, 
Ois The Theremmn Oscillator, with a piano aecom- 
pani usent. Reeders will probably remember 
that some tusse ago a special " nsusic-from-tlie- 
air" oscillating valve instrument was brought 
over to this country by the inventor, M. Theremin, 
assO H.M.V, have siseO tIsis instrument or an 
adaptation of it in the production of this record. 
Jt is extreissely interesting for anybody connected 
or interested in radio, as it gives a peculiarly 
pure violin typo of toise, and is not at all of the 

- wailing, class of instrument which one would 
expect. It is sonsewhat weird, but rather 
fascinating, and should certainly be heard by all 
readers of MODERN WIRELESS. lt is recorded 
on B3726. - 

Marek Weber and his Orchestra, recording 
on C1941, give us Old Vienna and Amoretten- 
tanze. This is s light orchestral record well 
worth hearing. Nellie Wallace, on B3683, gives 
us Mother's Pie-Crust asid Cuckoo, two comedy 
nussibers whjeh will be dear to the hearts of her 
followers; while W. P. Lipscomb and Alex. 
Fields, in Tif For Tat (which gives us the barber 
ils the dentist's chair and the dentist In the 
barber's chair), on. B3650, is another record very 
full of humour. 

Medleys of "Evergreen " and "Little Tommy 
1rucker," played by Raie da Costa, on B3689, 
are two pianoforte selections which are excellent 
radio-gramophone tests; while Peter Dawson, 
singing The Blind Ploughman and The Menin 
Gate, with organ accompaniment, on B36l)1, 
should be as popular as Paul B.oheson's High 
Water and Mammy is Gone, ois B3663. Both 
these are excellent recordings, and can be recom- 
mended to those who want a couple of good bass 
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purposes, radio or gramophone reception,' etc. 
Jn fact, the record is a concise description of the 
possibilities of the outfit. 

On the reverse side is an attractive march 
'1 tune, Victory. which fully demonstrates the 

musical quality of the 2l. Such instruments 
as the violin, piccolo, grand organ, are heard in 
turn, and a vocal chorus with a full orchestra 
winds up the record. 

1f we may criticise it we think the talk side is 
rather too stilted and is on the long side, but 
the musical side of the disc is excellent. The full 
orchestral music is wonderfully recorded, and it 
ís a delight to listen to the reproduction of this 
record on any radio-gramophone worthy of the 
name. 

Among the ordinary H,M.V. records there are -r 
several wost entertaining and novel productions. 
One of these is' a recording of Dancing With 
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When it's 
a Question 
of Control 
Specify: 

entp1a1, 
Centralab Potentiometer type 
Volume Controls are used as 
standard equipment by the lead- 
ing radio set manufacturers 
throughout the orld. 
The Centralab sliding shoe con- 
tact deúnitely ensures noiseless 
and perfectty smooth control 
from a ss'hisper to maximum 
volume. 
When it's a question of control, 
you cannot go ss'rong if you 
specify Centralab. 

Type: Resistance. 
P.109 0-200 ohms. 
Paio o-.ioo 

...THUREEN&c9LTD 

R 
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SeiisatíonalcvcIopmcnt: 
The introduction of the Formo Chcke will mark 

-. the beginning of an entirely ne's perfectionS in 
reproduction for thousands of sef owners. 

The performance of an H.F. Choke is the key tò - 

the tuning of your set. After fitting this new 
Formo, the difference in receptionis amazing. It 
has been wound with an extremely high inductance 
(250,000 M. Henries), has the low self capacity of.'. 
2'O micro-microfarads, a low resistance of 6Q0 
ohms, and is fitted with a condenser for by.passing. 
ùnwanted frequencies to earth. 

Distortion and fierce oscillation are banished, 
giving a delightfully smooth reaction that makes 
tuning a new delight. . 

Increase the range, selectivity and performance of 
your set by fitting the new Formo Choke. Obtain.. 
able from all good dealers, price 7/6. Send for 
folder "M" :-ARTHUR PREEN & CO., Ltd., 
Golden Square, Piccadilly Circus, W.I. 

FACTORY: Crown Works, Southampton. . 
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inn a Cabinet of modern 
J design, which will harmonise 

with yout furnishing! a 

Here is the,latest. ura-lo-date 
"Berkeley Radio-Gram 
Cabinet-made in Walnut, 
Mahogany arid Oak 
V e n e e r s - suitable for 
18X7 panel. I5 Base- 
board und Baffle board sup- 
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plied-a handsome piece of 
erniture at moderate price. ' 
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Type B.-For use as a coupling 
device between H.F. 
and detector valve,. 
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real trouble is the crowding into a cabi- 
act of unsmoothed mains apparatus. 

* * * 

For their gramophone work the 
gramophone pick-ups used by the 
B.B.C. are of the needle-armature 
type. 

* * * 

A high resistance in series with the 
output, or tappings of the trans- 
former secondary, are usually the. 
methods recommended by the makers 

It is not advisable to usè a variable 
resistance in series with the loud 
speaker for controlling olurne, as the 
effect on quality is detrimental: 

* * ,* 
When fixing an aerial 'to' a tali t.reì. 

remember that it is unwise, to anchOr.- 
the wire so high up, the tree that it 
swings unduly in the wind. 

When u'sing. indirectly- heaed 
cathode valves, the cathode return 

* , '*_ 

When a pentod valve employing,' 
200 volts on the screened grid and 
250 on the plate is used, â con- 
'venient method of obtaining the 
lower voltage rating from an H.T. 
supply is t-o join a resistançe of ap- 
proximately 7,000 ohms in series 
with the screened-grid lead. (Thi. 
resistance should be by-passed by a 
2-nifd. condenser to the negative end 
of filament.) 

It is always better to run an aerial 
wire at right angles to other wires 
than to have it parallel with them. 

If a metal screen is placed too close 
to a coil the inductance-of this may be 
lowered and consequently calibration 
may be thrown out. 

Crowded Cabinets 
Often insufficient de-coupling is 

suspected of causing hum when the 

RADIO WRINKLES 
TO. REMEMBER 

for variations in the .output, voltage 
of a rectifying valve, which should 
not be run at a reduced filament 
voltage for this purpose. 

* * 

(except in the case of the S.G.) is 
generally taken either to a poten- 
tiometer connected across the heatér 
circuit or else to the centre of the 
filament windiiìg on the transformer. - 

An. Aerial Tip 

Where the best aerial support is 
a tree that cannot be prevented from 
swaying in the wind, springs or 
balanced weights may enable the 
aerial to be safely supported by it. 

) 

LOAD 

E'Es,srArcE 
The principle upon which the electric 

meter in the ordinary house operates. 

I lie sanie tinte it is au advantage to 
bave a meter which actually reads 
watt- hours. 

How lt Works 
In Ike accompanying gure you 

wilt see a diagram \hich explains the 
working of a direct-current watt- 
hour meter, which is really a simple 
compound-wound motor which rotates 
more rapidly for an increase either 
of the current or of the electro-motive 
force. 

Omie of the best-known supiy 

THE INVENTOR ÓF THE TRIODE 

: 

T.-,,. - - 

- Dr. Lee de Forest, 
- who "put, the grid 

in the valve," experimenting in his 
p 'aboratory with his latest short-waver. 

meter by which not merely ampere- 
hours but watt-hours are measured. 
Obviously, if the voltage is constant 
the ampere-hours enable the watt- 
houfs to be calculated readily, but at 

FHE WATT-HOUR METER 
42O4, Co,.,,.,r,.p,, 

T 
-_ 

r 

Coa 

L 

POWER 
Row your electric light con- 

suniption is registered. 

meters is based on the Thomson 
principle, and it operates roughly as 
follows : If a current passes through 
the armature of a small motor which 
has a constant field, the speed being 
controlled purely by eddy current 
reaction in an aluiiiiuium disc revolv- 
ing between magnet poles, then the 
speed will at any instant be pro- 
portional to The current: If a suitable 
train of gear wheels is connected to 
the rotor it is easy to arrange for these 
to operate a counter or indicator which 
will serve as a meter of the ampere- 
hours. 

shunt, whilst the fixed field-coils pass 
the main load, the meter can be made - 

to record watt-hours. 

The Brake Effect 
The torque produced by the revolv- 

ing armature is proportional to the 
watts, and at the saine time an 
aluminium disc revobfing between the 
permanent-magnet poles acts as a 
brake and keeps the speed pro- 

portional to the torque. 
A small auxiliary field coil may be 

connected into the shunt circuit, in 
order to . compensate for the small 
losses by friction of the moving parts. 

In a good meter the próportion of 
the total load which is required to 
operate the meter is very small, less 
than i per cent. 

- J.H.T. 

MODERN WIRELESS February, I 93J 

IHAVE more than once been asked Now, if the revolving armature is 
by radio experimenters what is 

A ¡T M wound with fine wire and has a high 
the principle of the electricity T1Ujt U resistance and is connected as a 
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frequency sides, . - will notcarryD.C. 
with the single Hans Vogt, the German radio engineer and talkie pioneer, in his private laboratory. He 

is using a microphone and a large cathode tube to investigate the tonal qualities of his Resistance pro- 
exception of the new loud speaker - 

- duces a, voltage 
235 

 signal voltage to the grid is simply to sp3aker. except the H.T. battery. . 
increase or diminish the number of Although the problem of converting 
electrons which can pass from the fila- plate current into voltage may not The Anode Load 
ment to the plate. In other words, it appear at first sight to present any This is equivalent, so far as any high- 
controls the value of the current particular difficulty, it is amazing how' frequency currents are concerned, to a 
passing through the valve into the much controversy it has provoked., simple short-circuit. The HT. battery 
external circuits. . Mathematicians, for instance, have should offer neither resistance nor 

True, the change in plate current is written reams cm the subject, whilst impedance, so that there is no means 
proportional to the input voltage, - certain lucky inventors have made for convertihg- current into voltage; 
but it is not the . nor in fact for 
same thing. . TESTING A NEW LOUD SPEAKER 

. passingon energy 
Before the valve _____ - . a to the next stage .. 

can be said to act . in any shape or -. - 

strictly as an am- '. forní. . . . 

plifier, the plate . . It is clear, then, 
current must be - . that the plate oir- ) ,'. 
converted into a . Cuit must contain' * 

magnified " vol- some form - of . 

tage image" of 
. impedance 

the applied grid r . "load," and- 
imptilse. 

-i since there is . -. 

direct-current 
H.F. andL.F. - . -.-- - component to be 

Euch valve is . - . considered, as . 

- essentially volt- d well as an alter . 

age-operated, and ) i i' 
'a-_ 

- 

nating . current,, 
its business is to . .- . w e a r e nec es- 
pass voltage vari- t.. 

.. g .. . 

. sarily restricted.! 
atkins on to the -- 

. 

i to using either«a 
next sta g e fo r 

j / - 
resistance or an ,, 

further amphifica. inductance. Cap- 
tion. I This holds - ... - açity will transfer-. 
good both on the - ., .t .. - - t h e alternating )C,? -. 

high- and low- __ __. .' .. . i i. l component but 

APAPT from its use as 'i detector 
the máin purpose of the aWe 'AIthou;h thé problem of cmve,t- 
is to aniplify sian.als either ing plate current into Voltage alt,,, 

not appear at first uqIat to prese,at 
before or after rectification. As an. : any particular (Ii/fi(,ultq, It is aina- 
implifler it should reproduce exactly. mu laon, inaach controversy it laa 

proeaded but on a larger scale; every impulse 
applied to it. . J. C. JEVONS. 

Judged by this definition, the tIter- 
mionic valve is not a true amplifier, 
becáûse the response to an input output valve, which is specially de- 
voltage takes the form of a change in signed to deliver power, i.e. current 
plate current. The effect of applying as well as voltage, to the loud 

their fortunes. In fact,some of the 
most valuable patents iii the radio 
industry are-or have been-based on 
tuned-anode, transformer, and choke 
and resistance-capacity intervalve 
couplings. 

Bearing in mind that the object of 
any intervalve coupling is to convert 
current into voltage variatior for 
transfer to the next valve, let us 
first consider the case where there is 
nothing in the external plte circuit 

A D 

A - - 

I. 

February, I93 

- - 
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In the case of transformer and choke windings. For locating electrical interference 
oupliiigs not only does the cost of If the core is saturated the effective there is much to be said for the simple 

manufacture rise with the eflective inductance is diminished, and some plan of disconnecting the aerial and 
inductance, but apoint ìs soon reached of the lower notes are lost. Incident- earth wires to see if this affecte it. 

L _ _ _ _ 
236 

A photograph recently received from Japan. It shows Mrs. Hamagushi, the wife of the 
Japanese Prime Minister (who was injured in an attempted assassination a month or two 
ago), listening together with her family to the broadcast from London of the speeches in 

Connection with the Japanese ratification of the London Naval Pact. 

For instance, with resistance coup- 
ling one limit is reached when the 
D.C. voltage-drop across the coupling 
element reduces the H.T. supply below 
the point at which the valve can 
operate efficiently. Another limit is 
set by the effect of shunt capacity as 
the resistance is increased. 

a wider choice between translormer, 
resistance, and choke couplings, 
though the same general considerations 
still hold good. With high-mu trans- 
formers it is advisable to use a parallel 
feed from the H.T. supply to the plate 
of the valve, in order to keep the D.C. 
component out of the transforme 

A hum from the mains may be 
introduced into a set in séveral 
different ways, such as via a mains 
unit, by pick-up in aeiial or earth 
leads, or by pick-up in a long battery 
or loud-speaker lead. 

* * * 

When tracing a hum try the effect 
of switching off your mains altogether 
to see if the house wiring is responsible 
for the trouble. 

* a a 

the load is made infinitely large, no the transformer is practically open- 
current can force its way through. and circuited, since it is connected across 
the main object of the coupling is the grid filament circuit of the next 
therefore frustrated. One is accord- valve. This increases the impedance 
ingly forced to compronLe by choosing of the primary and cuts down the 
the highest resistance oi inductance, current-flow to small proportions, giv- 
consistent with other circuit con- ing practically a pure voltage response. 
.ditions. . - . On the low-frequency side one has 

A NOTABLE JAPANESE FAMILY 

- - 
I tiiIIII11IIIii 

L.F. valve preceding the output stage 
excessive plate current is detrimental, 
since it tends to saturate the core of the 
next coupling choke or transformer. 

The Power Output 
For the low-impedance type of 

power valve, giving a large current out- 
put, the impedance of the valve should 
match that of the loud-speaker wind- 
ings for maximum efficiency. The 
pentode stands in a class by itself. 
Although its internal impedance is 
high, so also is its amplification factor 
and mutual conductance-the two 
last factors tending to offset the first 
so far as output is concerned. 

On account of its higlì impedance. 
it is necessary to use a step-down 
transformer-coupling between a pen- 
tode and the loud speaker, so that' the 
impedance of the primary winding 
may niatch that of the valve. The. 
resulting step-up in current from prini- - 

aiy to. secondary provides a libera! 
flow through the speaker windings. 
This is necessary, silice a loud speaker, 
unlike the valve, is 'essentially a 
current-operated device. 

INTERFERENCE 
Some hints about "humming." 

drop as a plate current passes through 
it, whilst inductance, either in the forni 
of a choke or transformer winding, 
reacts by setting up a back-voltage. 
The larger the resistance or induct- 
ance, the greater will be the resultant 
Eack-voltage. 

Limiting Factors 
But there is an obvious limit. If 

where the capacity losse across the 
windings more than offset thç advan- 
tage of increased impedance. 

In modern practice the tendency is 
to use only transformer coupling on 
the high-frequency side, the effective 
impedance of the primary winding 
being made at least as high as that 
of the valve. It must be borne in 
mind that the secondary winding of 

ally this type of txauaformer is parti- 
cularly susceptible to stray fields, so 
that jt should be well screened. 

From what has been said it is clear 
that plate current should be kept 
down in every stage of amplification 
except the last, where power or 
wattage, i.e. the product of current 
and voltage, must be delivered to 
operate the loud speker. Even in an 

MODERN WIRELESS February, 1931 
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Where 2nd Why Transformers are Used 
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Advere. .f Belting & Lee, Ltd., Queensway Works, Ponders End, ?Iidilesex. - 
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r 

KIT. 
S 77/6 
- With a Ue,yberd Kit of Components ony 

Amateur .ean build his own AU-Mains-Unit 
cony and efficient manner. Here 

Model O.12Ó lIT. Eliminator Kit ... 69/6 
Extra LT. 4 volts 4 amps supply ... 81. 

- 77/6 
- - The complete unit is mounted in handsomo 

s. 

- 

metal case and re9uire, wiring up Only-a 
simple operation if the diagram issued with 

- the Kit Is followed. The components luclude 
4; Eeayberd Tranoformer-Choke Combination, 

Westinghouse Rectiter, Block Condenser, 
Safety Fuse. etc. Three HT. tapping, ore 

available, one of which lo variable. 
Write for flot 94?. contaisiflp joli defaila, dio,-ome and photo5rphn of how 

to boüd the 4ll-Moiesa Cciii beat coiled to uosr portieoslor porpone. 

ÄRD TelePhone: 

i1L:. NOW-a BiILING L' 

Wander Plug for 2d. 
Exceptionally conipact-fit.o anywhere-. 
and any size battery socket. Ideal for 

fr- . 

Portables. Powerful new 3-spring 
contact. Side entry; the o-vuole flex 
gripped-wire, fray anti rubber. Head 

-- - 
clearly engraved in 12 letterings. 

- 

I Write for Free Belling-Lee Handbook (" Radio 

THE BELLJ/VG.LEE 
Connections." 2nd Edition). 

MJDCET' 

BELLINGLEE: iresY 
FOR EVERY RADIO CONNECTION i ________________________,E-wo- 

\_ 
S - 

T\i 
THE NEW 

L.F. COUPLING -. UNIT 
This unit fo specially designed to give a high quality coupling 
between the detector and first L.F. valve (or successive stages). 
It consists of an auto-coupled choke, resistance-ted from the 
detector-valve anode. The values of the anode resistance and 
coupling condenser have been carefully selected so as to offer, 
in conjunction with the auto-transformer incorporated, a good 
balance over the audio-frequency range. By turning a switch, 
bato can be made to predominate in order to compensate for the 
deficiencies of Certain loud-speakers. - - - - - . - 

Insist on I 

$1 Wearlte I 7 

Price 2O ;fOo=:::t, 
- Illustrated list of new components - _1 

sent post free. Write NOW. 

WAEAIÍì 
COìVPOA/EÀITS 

WRIGHT & WEAIRE, LTD., 
-. 74O HIGH ROAD, TOTTENHAM, LONDON, NJ7 

'Phone: TOtte,sham 3847.8. 

Revealing to the fullest degree all the detailed mag 
nificence and volume of tone of which a receiver 
is capable, yet requiring only the minimum 0f 
powe1:_an Undy is without question the factor 

- / upon which depends supreme loudspeaker excellence. 
Hear an Undy-compare it with any 
other unit-and know that onl, the 
Undy will reveal to the fall IOOh the 

capacity of your ,eceiver. 

( : 

6 7,iiiç 

.0 

r 

TheUnitihat 
': a4the»:';' '' 

and ensures the best reception with every 
: . 

receiver, large or small - 
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fact that the number of 
licences issued during 1930 

showed an increase of 409,000 must 
be an unanswerable proof of the 
rapidity with which broadcasting has 
"sloughed the skins of novelty and 
luxury and taken its place in con- 
temporary life as a fully-fledged 
necessity." 

Well, there's no argument against 
that. An increase of very nearly 
half a million in one year is a full 
and certain indication of how the 
general public is at last realising that 
radio is as necessary as electric light or 
gas. 

their television system. Mr. Baird 
was there, eagerly watching the pro- 
gress of the demonstration; but 
when he was asked what he thought 
of the system, he smiled rather 
cryptically and said: "Wait awhile!" 

We are, with considerable interest. 

A Station for Mecca 
The Marconi Company have got 

rather a difficult problem to handle in 
supplying the King of Arabia with 
fifteen wireless stations, plus experts. 

One of these stations will be at 

Chelmsford, and they are prolably 
going to take a course which will last 
from four to six months. 

No Luck for Listened 
It has been proposed that a statue 

should be put up in honour of Schon- 
berg, and possibly one in honour of 
Bela Bartok, in the B.B.C.'s new 
Broadcasting House. . - 

We don't know where this sug- 
gestion came from-probably as a 
humorous idea from "Ariel" in our 
contemporary " Popular Wireless "- 
but we think most MODERN WIRE- 
LESS readers will agree, after hearing 

MODERN WIRELESS February, 1931 

'r ., 'of these Arabian students are now 

1l\1IIO N1OTES and busy at Chelmsford, learning all they 

NEWS otthe MONTH 
can a 

________________ 
- 

These stations are not entirely for 
broadcasting, although they will be 

- able to broadcast entertainment. '-, Thirteen of them are going to be used 
specifically for telegraphic corn- 

J Still Going Strong There are four Arabs at the moment 
CCORDING to the B.B.C., the - 

- -at the Marconi's Wireless' College in 

-' 
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Wait and See Mecca, and, of course, no infidel is "Ewai'tiing," for example, that 
It was rather interesting the other allowed to enter the Sacred City; so there's not much chance of listeners 

day at the Imperial College of Science the station must be erected and subscribing to these two statues 

when the H.M.V. Co. demonstrated operated by Mohammedans. Some (Continued on page 240.) 

BUILD THE 

"STAR-POWER" THREE 
D.C. MODEL 

£ r d. 

Oak CabInet. 21' X 7'. &nd bosboard _. - 
Ebonite Panel 21' X 7'. ready drilled ... 

... i g 
LInnen 0005 ',r,able Oosdr,,ner ... - ... 6 6 
Magnum 0001 Ditiereuttal Condenser ,., .. 6 

5 Magnum Neutralining Condenser .. ... ... 
... 

6 On-oft Main, Tyne Ssv,tckes ............... 
Magnum Spaghetti Reniatce. 25,000 Ohms i 6 
Magnum Spaghetti Resistance, 50,000 0h11', .... ,. 1 6 
100.000-ohm Rea,,touee and Holder ............ 
Lisoen 2-meg. Leak and Holder .......... ,, 1 6 
Lianen 1-meg. Leak and Bolder * ............ 1 6 
400-ohm Potentiometer, BIB .............. 1 6 
Vorley Power l'oteutiOmeter. 2.500 alun, .,. io o 
Magnum 4-pin Valve Holder, - ..... - 5 0 
Dubilier 2-mid. Condenser ............. 3 6 
Dubilier 2-mid. Condenser. 250 volI type .. 
Dubilier 2-mId. Condensex-s. 200 n-oIt type 

,,, 3 
10 

8 
6 

Dubilier 4-sold Condenan'. 250 salt type .,. -. 6 0 
Magnum 001 Fixed Condenaer ......... -- 1 6 
Magnum 002 Pi'ed Co,sdenxer ............ 
Magnum '0003 Fixed Cosdeflarr - ...... 2 

. 1 
0 
6 

Magnum 01 Fined Comlenarr ,, ....... ., 2 6 
Varley Heavy Duty Choke 20 henrIo, ...... 
Smoothing Choke. 10 henne, -- - .... ., 

- 1 0 
15 

0 
0 

Magnum Th,tput Filter Choke ............ 15 0 Magnum H.P. Choke ,,, - -- .., 7 6 
Weurlte Heavy Dut H.P. ChokeS ... -. 10 6 
Varley L.F. 'rransformer, Picore fl ._ ... 15 0 Magnum Star 'Furo Selector Coil ............ . 12 6 Magnum Dual Songe Coli ............... 12 6 Magnum Small Panel Brackets . 1 -6 
BeUmng.Lee Terminals 2 0 
Selling-Lee Terminal Block, ....... . ....... 1 4 
BUIdO llillian,meter, 0-200 rn/a ... -, ....... 8 6 
Ormond Slow-Motion Dial ... - ... ... 5 0 Conneetina Wile, Seres, s, Flex and Adaptor 2 6 

£12 6 0 

Any of the above part, snpptled xeporatty an required. 
1 Set of Valves, a, npeeifl.ed ........ ,, _, £1 y n 

The "Sta r.Power " Three, a, above. ready wired and 
tested, including Coils, Volves, nsd Cabinet. Royalty 
paid ... ... - . *. ,... _. .... - 15 15 0 

BURNE-JÓNES & CO., LTD., 
« MAGNUM "HOUSE, 296, BOROUGH HIGH STREET, 

LONDON, S.E.1. 
Telephone t HOP 6257 & 6258. 

Sctttilh Agent: Mr. ROSS WALLACE, 54, Cordon St.,(lasgcw, CI 

MAGNUM 
SPAGH ETTI 
RESISTANCES 

¡il" 
Ali wattles up'to 

f 00,000 ohms, 16 
11 00 000 ohnis to 

- 

i ioo.O00ohm,/- : 

\150.00O ohms, 2/61,,t, 

.'55. 

Spaghetti Resistances are specified 
for the "Star-Power" Three, and 

hosts of other modern circuits. 

"M.W." DUAL-RANGE 
COIL 

- 

Every coli ¡mt individually tested. 
Specified for all 'M.W." 
and "P.W." mtets 12/6 

UNIVERSAL 
THREE 
(15-2,000 METRES) 

- 

_ il 
Owing to the increased demand 
for this receiver of. exclusive 

design, we are pleased to 

announce a reduction in price, 
from £18 to £15, inclusive 
of valves, coils and royalty. 

The most versatile 
- set yet designed. 

(I 
Comprehensive lists, dealin idth 

this, and other Magrwm Scts and 

Components, including a list of 

leading shorl-uxive statioñs, Flee 

on request. 
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 working voltage. Do not take risks, there- 
fore. See that thB condensers you buy are 
definitely marked with their maximum works 
ing voltage. You will always find this on 

4% 

TELEGRAPH CONDENSER CO. LTD. N. ACTON, W.3 

p7438 

CULAI'EIt (T 
models at lower prices. 
AC. Combined Unit 
Model W.5.A. (H.T. with L LtCTIt ( L.T.Chorger) £4:15:O. 
D.C. Combined Unit 

I ADIO 
Model Il (H.T. with 
L.T. Charger) £2: 12: 6. 
AC. Mains Unit (HT. 
only-3 caed topprngs) 
£3:7:6.WrjgerorpREE ti- 

Art Booklet with coloor 1 

oupplement Cheaper 
i 

Electric Radio by Re. 
gentone"-or get lt from 

- your dealer. --__ Regentone Ltd.. Regentone 
Hou,., 21. Bartlett'.BIdgI. 

- - 
. Holborn Circus, London. 

Oto &) 
239 E.W.tP. 

Test Voltages or 
Working Voltages? 
SOME 

condensers are marked in a mis- 
leading manner. They indicate test volt- 

ages, which are obviously so much higher - 

than actual working voltages, you may believe 
you are buying more efficient and better 
insulated condensers. This is rot necessarily 
the case. The old idea that the continuous 
working voltage of a condenser was half its 
stated test voltage cannot now be relied 
upon, for Condensers of similar capacity and 
size have been sold stamped with varying 
test voltages, but with no indication of the 

FOR ALL-MAINS RADIO 
W Why have the trouble-the worry-the expense of batteries 

and accumulators if your house is on the mains ? Why 
risk missing a specially good programme because thé 

C,) 
." battery's down again " 
Our booklet, " The All Metal Way, 1931," gives complete 
information as to the most suitable type of rectifier for 

any battery-run set into an all-mains set. 
If you are buying a mains set, make sure that it incor- 
porates the Westinghouse Metal Rectifier-most of the, 

Q good makes now do. If you are building such a set, send 
for the forty-page booklet, The All Metal Way, 1931." 
It is written by our technical staff and contains informative 
sections on radio sets, eliminators, battery chargers, moving- 

I coil loud speakers, etc. (Please enclose 3d. for your copy.) 
.. Prices of the Westinghouse Mehl Rectifier are from 15/-. 

CUSE YOUR A.C. MAINS AND A 
WESTINGHOUSE RECTIFIER 

Z THE WESTINGHOUSE BRAKE AND SAXBY SIGNAL CO, 
LTD., 8z,YORK ROAD, KING'S CROSS, N.x. 

'Phone : North 2415. 

....................................... COUPON .................................... 
Please send me your forty-page booklet, The All Metsi 

Way, 1931," for which I enclose 3d: in stamps. 
COPLEASE WRITE IN BLOCK LETTERS. 

NAME.................................................... 

¡JJ 
ADDRESS. .. .......................................... 

MW 2/31 

'CLIX-- 
The 

c. 

Built !or - 

Efficiency" 

VAL VEHOLDER . - 

is gaining the highest praise 
- 

The Head 01 a Municipal - 

Physical Laboratory wrstes:- r» 27 
Pro. Fat. The two ,,smpleo of the 5-pto tTpe Reg. Des. have examined both show an usulatlon 

resistance of over 100 megohms, and. Type I!: Baseboard moaatlng. as the amount of dielectric sied is vers 
small, the dielectric losses muai be s, 5 PIN MODEL with 
ml,sin,um. It io a pleasure to see s screw termi,,als 1/- 

valve holder in which a crest chonk of 
bakelite giving large dielectric losses 

5 PIN MODEL without 
screw terminals 9d. 

is not 00es!." S PIN MODEL with 
Because 01 the Resilient Sockets 
used in the Clix Vaivehoider, t 

screw terminals bd. 
4 PIN MODEL wIthout 

io the Only one givi,sg perlect screw terminals 8d. 
contact with SOLID as weil as Fully descriptive folder os ail other types of valve pins. opplicatios. 

Lectro Linx, Ltd., 254, Vauxhall Bridge Rd., S.W.1 

a I 
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. - 

TELSEW H.P. CHOKES. Designed to 
rover the whole wave-band ratigo from 
18 fo 4.000 metres. Extremely low nell- 
maisacity. altrouded in Genuine Bakeitte. 
ludoctauce 150,000 mlcroheurles. Resist. 
anse 400 ohms. PrIce 2 6 each. 

Il 

TELSEN FIXED (PIlCA) CONDESI- SERS. Shrouded in (deusuim, Bakeilte. made 
Is capacities up to -002 leId. Pto. Pat. Nc. 
20287130. 0003 supplied woaspiete with 
paient Grid Leak Clips to facilitate series or 
tarsEel cosneclion. Cao be mounted upright 
or foL. Teared os 500 volta. Prise 11- each. 

to0 
which are designed to provide the TELSEN GRID LEAKS. Absolutely sliest und non-unicroplsonlc, practically Un- most cOudent contact with the valve 

ba-ratable, cannot br bnrut out and are unaffected by atmospherlo changes. Not lega, whether split or Non-Split. 
bei is wise wostuid there are Ito capacity effetto. Made in eapacittes of .1. t, 1, 2 low capacIty, sell-locatIng, nopplied 
3. 4 aud 5 utegoitntv Price 11- each wIth patent soldering tags nod 

hexagon terminal nula. 

- L°J I IZJ EI I 

7' 
LSEM 

Ct4 

'G0 

- 

i- 

- 

o! the superiority of Telsen Components 
is to be found in the fact that1 

apart 
from their continual inclusion in the most 
popular sets o! the day, they. are being 
bought by wireless enthusiasts in ever 
increasing quanthies. 
Components may look alike, but there IS a 
difference-a very big difference-in Telsen! 
MANY FEATURES OF TELSEN COM- - 

PONENTS ARE 'PATENTED, hence the 
'remarkable improvement in performance - 
when they are incorporated. 

Russia, which is occupied with a big 
series of eleven high-power stations- 
one of which, it is reputed, will have a 
force of 500 kw. 

Government Intervention? 
in an interview, captain Mullard 

sa.ys it is possible that (-overnment 

striction of power'and number of finances of the B.B.C. 
stations. 

Is It Meréury's Fault? 
The American Association of Scien- 

tists, at one of their recent meetings, 
were informed by a speaker that 

The Regional stations are .ging to 
cost a lot of money yet, and some- 
thing will definitely have to be dope 
about letting the B.B.C. have 
bigger share of the licence revenue. 

(ConLinud on pase 42.) 

Government point of view, at any 
rate-very short'y; otherwise the 
situation will get into such a taìgIe 
that the whole broadcasting system 
will suffer. 

"A Guid Time Coming" 
It must be emembered that Ger- 

many has seven high-power stations in 
hand, some of which will use as much 
as 75 kilowatts. Switzerland, Belgiunì 
and France also are providing new 
statiOns, and at the back of them all is 

even with a good modern receiver the 
situation will he too much for the 
average listener. Despite all the 
research and concentration on selec- 
tivity, designers of sets cannot be 
expected to work miracles day after 
day, and if the various authorities in 
Europe are going to allow an indefinite 
number of super-broadcasting stations 
to spring up, there are only two 
alternatives left (1) widen the avail- 
able broadcasting wave-bands, or (2) 
an international acreement for re- 

B.B.C. Finance 

Little has been heard lately of the 
£400,000 which the Treasury will. 
take from the B.B.C.'s licence money 
this year, and little has been heard of 
the rumour that the B.B.C. was in 
danger of bankruptcy unless they got 
more money. 

Nevertheless, the situàtion is serious, 
and probably before this issue has 
been out very tong listeners will 
hear a good deal more about the 

NEWS OF THE MONTH 
-coniznued from page 238 

The Ether Tangle 
The newspapers are waking up to 

the fact that the problem of the 
congestion of the 'ether is becoming 
more and more serious. This is all 
to the good, because something will 
certainly have to be done-from the 

Broadcasting Union at Geneva has 
very limited powers, and we mustn't 
look there for any real solution to the 
problem. 

The Alternatives 
This reminds us of Warsaw, where 

there is a new station going up of 158 
kw., and again a 120-kw. one is being 
built for Prague. 

As Captain Mullard has pointed out, 

the sun with electrons, and produce 
sun-spots. Under such an electrical 
attack the sun in turn produces 
electrical storms in the, earth ; and 
these electrical storms, or assaults, 
are the cause of atmospherics. 

According to the speaker, the 
moon is also a disturber of wireless 
reception, more especially when our 
satellite is directly overhead. 

MODERN WIRELESS February, 1931 

intervention will he necessary It Mercury and Venus were sometimes 

RADIO NOTES AND seems pretty dear that it will have to responsible for bad radio reception. 
- be necessari. The International It appears that they sort of shower 
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Dubilier Condenser Co. (1925) Ltd., 
Ducon Works, Victoria Rd., N. Acton, London, W.3 
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Mancheater. 'Phone,: 
Choritoncum-Hardy zozS. ADDRESS ....... 

7 Albany Roa3, Newcastle, 
Staus. 

e 

5l.\V. 2/35. 

PRICES 
Types 610 a.nd 620 

I 
Types B 775, 776 and 777 

000Ò5ta0009 each 1t8 :g : : : : : : 
each 3/- 

001 and OO2 ,,, 2/- 05 ------ ,, 5/6 
003,'0O4 and 005 ,, 2/3 
006 ----- ,, 2/6 25 : : : : : 18 
'01 -- - - - ,, 3/... .5 -------- 37/6 

ñ ILIE 
!L#CONDENSERS 

orders. Carnage 't "STAR-POWER" THREE (D.C. Model) 

'p w "A" £13 6 3 2415 
"B-" £14 13 9 26 11 DOUBLE TRAPPER. 

,, "e" £1811 3 301 
(See" P.W." 13/12/1930) 

Assembled, Wired & Tested "STAR-POWER" THREE (A.C. Model) 
C. O. D. Hit" A" £11 18 4 21/10 

Send no Money "B" £15 O 10 2717 
Pay the Postman "C" £16 18 4 31/- 

Pose Free. ______________________________________ 

To-SCOTT . LTD.. 
77 CITY ROAD, LONDON, E.C.1. 'Phone: Clerkenwell 9406-7-S 
62 High Holborn. 
WC1 'Phoae Chanerry PLEASE SEND ME FREE YOUR FAMOUS 
8266. 33 Whitelow Road. PILOT RADIO CHART BY RETURN OF POST. 
Chorlton-eatn-Hardy,. 

broadcasting began-condensers for 
scientific labs., condensers for high 
power radio stations, and what 
Dubiliér's don't know about conden- 
sers isn't worth knowing: 

Dubilier mica condensers ensure 
uniformity and permanence of results. 
If you buy a condenser bearing the 
name " Dubilier" you can be sure that 
'nside is the finest condenser of its 
type obtainable. 

A Guaranteed 

PILOT RADIO KIT 
for every 

"M.'W." CIRCUIT 
Success guaranteed. Every 
part down to the last M W" SPECIAL SHORT-WAVER screw, in an attractive car- -. - 

ton, including Free Pilot 
' Cash or ¡2 Monthly "Test" Meter, without l'rice Payments of 

which flO Set iS complete. Kit «A» £4 12 0 No delayimmediate dis- «B» 
8/5 

£5 11 patch service. Immediate " C» £6 4 
2 

11/5 delivery to all approved " - 

Dubilier mica condensers are encased 
in a nice, clean, moulded box-but 
that doesn't mean a thing. Anyone 
can put up a product in a nice clean 
.,moulded bakelite box. What does 
count is what's inside. 

Dubilier built condensers long before 

instruments selling at considerably higher 
prices. 

6-volt, 110-volt, and 220-volt D.C. 
models .. .. .. .. 57/6 each 

iio-volt or zzo-volt A.C. models, £5 lOs, each 

THE ROTHERMEL CORPORATION LtD. 
24, Maddox Street, London, W.l. 

'Phone: MAYFAIR O578/. 
Contineutal 0ffice 

27, QUAI DU COMMERCE, BRUSSELS, BELGIUM. 

.Magnavox/ 

î:°'.Ç, 
T1' 

Everyone can now afford to buy a genuine 
Magnavox Moving-Coil speaker. The new 
Little Giant model, equipped with 6h" cone 
and input transformer, gives a remarkable 
performance comparable only with that of 

February, 1931 
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C 

the attention of the average listener, what he considers is a proper fee. ascertain whether it is fresh ? 

P4 

w 

One after the other new programmes 
come crowding in as your dial revolves. 
Stations you could not get before-pro- 
grammes comingtolifein yourhomefrom 
every part of Europe. TUNGSRAM 
VALVES have made the d:fference. 

DAM TUNGSRAM VALVES give longer 
r . --- range to your set, give better selectivity, 

. too, and mighty volume. And though they cost less 
than any other valves of simi!ar quality, yet they have 

7 longer life and economy in use. TUNGSRAM 
VALVES will give you better radio at less cost. 
2-v. and 4-v. Screened Grid Valves, I 3/-; 4-v. A.C. 

Screened Grid Valves, 16/-; L.F.,5/6; HF., 5/6; 
V 

j RC., 5/6; Power, 7/3; Super Power, 8/-; AC. 
Indirectly Heated H.F. and LVF., 9/6 each 

V AC. Directly Heated Power, 9/6 each 
V 

AC. 
1/ Directly Heated H.F. and LVF., 7/9; Rectifying 

Valves, 10/- each ; Tungsram Photo-Electric Cell, 
Nava EV, £2: 17 : 6; Nava R., £3 : 3 : 0. 
For full dc/ails of Tungsram range Write lo Dept. 
V.108. 

V 

TUVNGSRAM ELECTRIC LAMP WORKS 
(GT. BRITAIN), LTD., 

Radio Dept., Commerce House, 72, Oxford Street, 
London, W.1. 

Branches : Belfast, Birmingham, Bristol, Cardiff, Glasgow, Lee!s, 
Manchester, Newcastle, Nottingham and Southampton. 

LF.S. Organisation: Tungsram Lamps and Radio, Ltd., Il, Burgh Quay, 
Dublin. Telcphane NOV: Dublin 45049. Telegrams: Tun gsram, Dublin. 
Lamp, Valve and Glas '«ctories: Austria, Czecho- 

slove,lia, II nyu ay, Italy and Poland. 

TUNGSI$AÑ 
BftIUISi VILVES 

Eckersley pay moré attention to the 
psychology of. the presentation of 
these, talks, and the engagement of 
people 'who have more interesting 
and charming broadcasting person- 
alities than is the ' case with the 
majority of talkers to-day? 

Good Talks and Bad Titles 
It's no good having a 1rst-c1ass 

subject matter talk unless it can be 
put over with charm and character, 
in such a way as to arrest and hold 

ORDER YOURS NOW 
iiiiiiiiiiitii',iiiiiiiiiiiiiiitiiiiiiiiiiii,iiiiiiiiiiiiiiii;iiiiiii'ii 

Mr. Mark Hambourg 
in the December issue of MODERN'' 

'WIRELESS, under a picture of Mr. 
Mark Ilambourg (on page .20), he 
was described as having broadcast 
several times. Mr. Elambourg wishés 
us to point out that, he has not 
broadcast, and has no intention of 
doing so until the authorities pay 

Going Some! 
By the way, here's another extract 

from one of Mr. Baird's forecasts, 
which 'appeated in the form of an' 
interview with Alan Warwick in 
the January number of "Pearson's 
Magazine": "The day is not far 
distant when the housewife who 
'wants a joint' of meat from the local 
butcher will demand a sight of the 
joint on the television screen." 

Will she be able to smell it and so 

RADIO NOTES AND 
NEWS OF THE MONTH 

-continued from page 240 

Presenting the Talks 
Mr. Roger Eokersley, tue B.B.C. 

Director of Programmes, in his recent 
broadcast, said that periodically a 
good deal of nonsense is said and 
written about the abolition of talks 
from programmes. 

"We propose tobroadcast in the 
fature," he went on, " as in the past, 
a carefully-thought-out number of 
interesting talks judged on their 
merits as programme items." 

This is all very well, but won't Mr. 

talk in a 1ull and dry-as-dust academic 
fashion. 
- Mr. Eókersley should really come 
round to a newspaper office and learn 
a little of thé art of the psychology 
çf sub-editing, and that includes 
learning how to give attractive titles 
to subjects which, even if they aren't 
attraòtive, can in more. ways than 
one be made so - 

-.1!tthh1 
NEXT MONTH 

A Special Radio- Gram 
Number of M.W. IS flOW 

in preparation and will be 

On Sale Feb. 28th. Price 1/-j 

Mr. Baird has been interviewed 
again, and, according to the" Evening 
Sentinel," prophesied that in 1931 
improved, cheaper, and portable tele- 

isor sets will be produced, a new 
television transmitting station will 
be opened, moving pictures of speakers 
and actors will be transmitted, 
and stage plays may be televised 
complete. 

This is a very striking forecast of 
television, when one compares it 
with the modest claims made by the 
H.M.V. television system; and yet 
some of those who saw the }LM.V. 
system were undoubtedly more im- 
pressed with the results than they 
were with the Baird system. 

: 

MODERN WIRELESS Firuar 1931 

and it's no good announcing such- a - A Strikin2 Forecast 
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MAGAZINE Now.on Sale 1!- 

24 

Built round an entirely fresh figure iñ crime 
fiction-INSPECTOR EGO-created by 
G. R. MAL.LOCH. Meet this NEW 
detective to-day in the February issue of 

CASSEL 

4 

MYSTERY STORIES 

with- 

POLAR 
IDEAL 
Here is a unique opportunity for you 

,L_ .' 

II 

Subitute' your old J 
a Polar "Ideal" or a Polar "Ideal" / - ... T j Drum Control. These condensers have I ----: :" 
the finest. Fast and Slow Motion Drive ¡ 

on the market to-day and are regarded j 
'... _-i-, . 

as tise standard of high-class design. J -: 22 - .-- 
OUR OFFER.. Take your old con- 
denser, any make or type, to your Dealer ----.... 
and he will supply you with one of the - P( 
Polar "Ideal" condensers listed below and F' 
allow you 2/- from the list prices quoted. \_w 
POLAR "IDEAL" with knob dial, ' 

P0005, 12/6; P0003, 12/-. - 

POLAR "IDEAL" Drum Control, 
right or left hand, -0005, 15/-; -0003, 14/6. 

WINGROVE & ROGERS, Ltd. 
1889, STRAND, LONDON, W.C.z 
POLAR WORKS, OLD SWAN, LIVERPOOL 

SPECIAL 
EXCHANGE 

OFFER 
This offer holds good tor 
January and February. 
Take advantage of it 
now. Put new life into 
your set. 

Scrap the ancient- 
use the modern 
POLAR 

CONDENSERS 

February, 1931 MODERN WlRELEs 

REPLACE. YOUR OtD CONDENSER 
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periods, but the cost will be corre- 
spondmgly higher, as well, of course, 
as the bulk and weight. 

In passing, I should say that 
although amateurs often seem to 
have a predilection for "hedgehog" 
type transformers, these are not 
really so easy to make up as they 
appear, and it is more satisfactory, 
from the constructional point of view, 
as well as for other reasons, to use 
laminations. 

A Practical Case 
It is impossible to give a sort of rule- 

of-thumb formula by which the core 
and windins can readily be calcu- 
lated for any particular requirements, 
but I will take a fairly general case 
and assume that the voltage of the 
mains is 240 volts (the usual 50- 
cycle frequency), also that you require 
a charging rate of, say, 3 amps. for a 
6-volt battery. 

The actual output low-tension A.C. 
voltage required will naturally depend 
upon the resistance of the rectifier 

If our transformer is to have a 
voltage output of, say, 20 volts, this 
will mean an output capacity in 

NEW "STATIC" LOUD 

':, \\ 

will be suitable for the primary and 
about 2,000 turns will be ample. 

The number of turns in the secon- 
daryor low-tènsion 

SPEAKER winding can be 
calcu'lated very 
roughly by taking 
it as propoitional 
to the output vol- 
tage. As this lias 
to he about 20 

4 volts, the turns 

of the turns in the 
) . will be about 1tli 

primary, or, say, 
roughly, to be on 
the safe side, about 
200 turns. 

The foregoing 
figures for core and 
windings are inten- 
tionally on the 
generous side, as 

- - one never knows 
what quality of 

Hans Vogt, the German radio engineer and physicist, with his new 
capacity-type loud speaker-he calls it. the Oscilloplan. It is said material amateurs 

to give very promising results will use. 

usually given. - 

Of course, if the core or the wiñd- 
ings are very deficient in amount it 
will mean that the transformer will 
run hot, but this is a matter of degree 
and, provided the running tempera- 
ture is not too high, it may not be 
serious. On the other hand, if you 
are very generous with the core and 
the windings you will get a cool- 
running transformer, capable of carry- 
ing considerable overloads for short 

somewhat higher voltage (although 
still not very high), whilst certain 
other kinds of chemical rectifier may 
require a considerable excess voltage 
in order to overcome their internal 
resistance. Naturally, it is very 
desirable to use a low-resistance 
rectifier if you can, as the forcing of 
the current through the resistance of 
the rectifier results in the production 
of heat, which all means so much waste 
of the power drawn from the mains. 

amp.; but owing to losses in the 
transformer it is better to assume 
that the current will be about 50 per 
cent greater. 

The Turns To Use 
In fact, if a curnint of 05 anlp.in 

these circumstances is allowed for 
in the primary winding, this will be 
on the safe side. You have then to 
choose a wire of the prdper gauge, 
No. 26 or 28 S.W.G., D.C.O. wire 

IN making a transformer for step- 
ping-down the voltage of the 
alternating-current mains so as 

to provide charging-current for low- 
tension batteries, there - is a fair 
amount of latitude available, and it is 
not necessary in these small trans- 
forniers to keep particularly closely 
to the precise figures for windings, 
-size of core, and so on, which are 

'liich is used. 1f this is a very low- 
resistance rectifier, such as the copper- 
oxide type, the voltage-drop in the 
rectifier will be very small and - a 
total output voltage of, perhaps, 
10 volts for a 6-volt battery will 
be sufficient. 

Output Requirements 
A tantalum rectifier will require a 

watts of 20 X 3, that is, 60 watts 
(taking watts as volts X amps.). 

The core may consist of strips 
about 1 in. wide, arranged to form 
i 6 in. square. The strips should 
be of stalloy, about OE02 in. thick. 
The current in the primary winding 
arranged on one side of the core, 
the secondary being on the opposite 
side, is, theoretically, about 025 I 

MODERN WIRElESS Februaí- 193I 

MAKING i 'CHARGING 
cf - 

- 

N SFORMERS 
Some practical Information for ¿xpeiimenf Ing on th 

- construction of a useful mains component. 

- 

By Dr. J. H. T. ROBERTS, F.InsLP. 
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Lotus Radio Ltd., Lotus Works, 
Mill Lane, Liverpool. 

245 

All Lolus Conde. IJI 
faim. bEe fro.n oui; IVireb's.s 

Deque,. 

Ask your dealer for a Chart or wri!e to. - 

FERRANT! LTD., Constructors' Dept., HOLLINWOOD, LANCASHIRE 

1UFS O E 
- Specially recommended for the 

L "Star Power" Three for D.C. 
Mains, the Lotus 0005 Variable Logarithmic Condenser will 

/ 
. 

ncrea:e 
eerfeec 

- smooth, firm tuning is assured 
- by its ball-bearing action. 

Available in the following capa- 
- cities 

'- 0005 .. 5/9 0003 .. 5/6 
t ' 00035 .. 57 -00025 .. 5/3 :- 00015 5/- 

Another Lotus Component of - - equal merit is the Lotus 00013 "- Ç''ik Differential Reaction Con- 
t - denser, which is specified in 

the "M.W." Forward Four. 
Price 56 

Available in other capacities -- - from5/3. 

q. 

throughout and capable of providing as good re- 
production as can be obtained at the present day. 

Free constructional chart will be sent on request. It would 
facilitate supply if application could be made on postcards 
only- saving labour and delay. 

U fr*J' LJ I 

1L 

H RANTS N: 4 

A battery-operated Receiver employing one 
HF. and two L.F. stages with push-pull out- 
put. Incorporating the finest components 

February, 1931 MODERN WIRELESS 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


cocöL5 cLiPs 
Rod. DesqnNo. 753747. 

A. F. BULGIN & CO., LTD., 
9, 10, 11, CURSITOR STREET, 

CHANCERY LANE. LONDON, E.C.4. 

board. And yet how often this occurs, 
or else the big drum and the tympani 
are drowned by the other instruments 
in the reproduced version of the 
banc!. 

Tilting Tone 
We find with pick-up work that the 

(langer of losing a low note is even 
greater than with broadcasting, be- 
cause the bass instruments are not 

smoothly and without nuffling eects. 
Further, radio amateurs are dis- 

covering that they can get first-class 
results with anything in the way of a 
turntable, providing thy use a good 
pick-up and a good set. 

Therefore, as we have already said, 
the Research Department, which has 
recently been extended in size, de- 

MOlthN W1RLESS 

iRIPS Tl1 -'- ROWNING THE 

ATT[MTIOM . 

DRUMS 
-corlinued frons pdqe 231 AOOU cm buy - 

British Made Crocodile 
Cllpsatmostcompetitive identical with every other orchestra. 
prices. They are clean- 
cut well-made artfcles Those differences in the composition of 

ith 
a special wire.grip orchestras and bands are not mere 

feature, indispensable to haphazard differences they are de- 
liheae1y itroduced because the 

make- perfect contact, " designer of the band," so to speak, 
únder all conditions. .. requires a certain efiet. - 1f the man 

TPLIR with thé bi drum giyes it three or 
LAD CpATED. T four big ;hacks, ail by. itself, tite. 

PRCE, ato other instruments remaining silent, 
SEND FOR OUR NEW -. it is neither complimentary to the 
6O-pag CATALOGUE. band or to ourselves if we put up 
Enclose 2d. Postage. 

r 

- 

. .. - 

. 
- .with those whacks sounding like a 

. 

-; 
- tennis ball hitting a shéet of card- 

February, 1931 

the reproduction as a true miniature 
of the original band. 

In some cases, when you are listen- 
ing to chamber music played by a 
quartette or an octette, you can bring 
the volume up to pretty well "life 
size" without it being unpleasantly 
lud, but as a rule "life size " repro- r 

duction is not desirable. It is only by 
òareful comparison that we can 
hope even to approach perfection, 
and constant listening first to the 
real and then to the " canned." or - 

radio, version is the ided way to 
gain our goal. - - - 

RECORD RADIO 
- RECEIVERS - : 

' -continued from page 183 

Advertisements 
As far as possible all advertisements 
appearing in Modern Wireless 
are subject to careful scrutiny before 
publication, but should any reader 
experience delay or difficulty in 
getting orders fulfilled, or should 
the goods supplied not be as 
advertised, nformation should be 
sent to the Advertisement Manager. 

Modern Wireless," 4, Ludgate 
Circus. London» E.C.4. 

GoToIt ' 

Bùt if we drown thè (Irums in 
a welter of middle and upper register 
frequencies we shall never get a true 
picture, and reproduction will be hard 
and unpleasant. 

The best way to start a criticism of 
your own receiver, of course, is to 
hear the band " in the flesh," and 
then go home and listen to it when it is 
broadcast, or listen to it on a gramo- 
phone record. Then try and get 
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suited in much valuable data being 
accumulated and many interesting 
points being elucidated. 

You will find concrete evidence of 
this in our next issue. Even if you, 
personally, consider you have a com- 
pletely satisfactory radio-gram, we 
are sure you will discover a great deal 
of fascinating reading in the March 
MonI':RN WIRELESS, for development 
is never at a standstill and the 
accepted practice of to day may be 
an anachronism to-morrow. 

- Telephone, WOLBORN 1072 6 2072. 

i 

f1Ç 

RADIO-GRAM 
The non that people demre to poaseno and keep. 
Sound conotructlon-groceful dealgu-piano finish. 

't) DE-LUXE RADIO FURNITURE. 
(a Famed for Ita Exoclience. 

PIANO TONE BaffieandToneChamber 
yiel'du an amazing hod7 of 
tone-without d,ntortlon. 

Sent ON Ai'PIIOVAL-d,rect from the moLero. 

' Ç A NEW 
- \ PORTABLE 

. »' a'-- 35/-to 
J - £5/i/O. 
p LAut and Photographu of Cablnetn FREE. 
'' PI" K TT' BADIO FURNITURE 

MAKERS, 
WORKS" MW.", BEXLEYHEATR, KENT. 

J Eotabliohed at the beginning of ldroodcooting. 

reproduced on the gramophone record 
as much as they are broadcast from 
the transmitter of the average B.B.C. 
station. 

That is why we use such things as 
"Novotones," "Tiltatones" and the 
like in order to boost up the .bass part. 
And that is shy so many pick-ups 
have rising characteristics down at the 
bass end, in order to restore this 
balaRce which is so necessary, not only 
for pleasant listening, but for the» 
obtainingT of anything like realistic 
reproduction. 

Obviously it would not be pleasant 
to get complete realism in a drawing- 
rooth, any! more than it would be 
feasible to have afull symphony. 
orchstra playiñg in the house, but 
we can get a: miniature which has the 
same balance as the original; and, in 
fact, givs the efiect 'of hearing the 
orchestra as one would at, say, the 
baèk of tIì Quèen's Hall.' .. 

cided to detail certain of its members 
to make an intensive investig&tion. 
into radio-gram practice and possi- 
bilities. Mr. G. P. Kendall, Director 
of Research, himsélf actively engaged 
in the work and had the close co- 
operation of Mr. K. D. Rogers, who is 

MW's " radio-gram expert.. 
Their main aim has been the im- 

provement and the simplification of 
existing methods. rather than o 
attempt tO evolve entirely new ideas. 
Indeed, this last would probably be 
waste of time, for radio-gram practice 
does not, on the whole, lag far behind 

.any other branch of ele,ctro-acoustic.. 
engineering. , ,' - .,' - 

A Steady' Search 
But, as is always the case in a 

young science, this close research into 
a particular phase of the subject by 
men fully qualified to pursue it to 
logical, scientific conclusions has re» 
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Com'eri your set for 
Mains operatton 

:: 

by using an . 

ICRANIC "UNIVERSAL" MAINS TRANSFORMER 

< - 

This new Igranic Mains Transformer provides for the supply of the followIng:- 
High tension current. 

- 

Filament heating current for valve rectifier. . 

Heater current for indirectly heated cathode valves. 
Filament heating for output valves of 4 6 type. current power either or volt 

Supplied in two types: 
TYPE A. TYPE B. 

" J 
. H.T. for full v,ave rectifying valve i. H.T. for full wave rectlf1ying valve 

or Igranic-Elkon Metal Rectifier, or Igranic-Elkon Neta Rectifier. 
x8o-o-i8o volts, 25 MIA. zz-o-szs volts, 40 MIA. 

2. Filament of rectifying valve.4 volts, z. Filamentof rectifying valve, 4 volts, 
z amp. s amp. 

. 

,- 
3. Filaments of valves, 4 volts, 3 amp. 3. Filaments of valves, volts, 5 amp. 
4. Filament of output power valve. 4 or Filament of output power salve, 

- 

. 

6 volts, s amp. , or 6 volts, lamp. 

Price 37/6: Price 39/6 
. 

S.. 
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uesins. want to know about everyday subjects. 
It is a paper for men and women of all ages and all classes. Bright, 
lively and topical-it is the paper for the million. Buy it regularlyl 

Popular Gardening THIS AND HAT 
Annùal A'ozv on Sale - - Every Thursday, 2d. - 
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 " . .._:___.- I- 

IGRANIC "UNIVERSAL" rr =, Y(P P401 
ICRANIC ELECTRIC CO. LTD. Birmingham, Bristol I 

M A I N S TRANSFORMER 149, Queen Victoria Street. i New W.M::ter. Lt_i LONDON. 
I ------------ 

Ari .-Ideàl Gift for 
your gardening friends! 

54 

's 

"s 

There is no happier 
g i f t for gardening 
friends thañ a copy of 
POPULAR G A R- 
DEN ING ANNUAL. 
This very useful book 
is an illustrated 
budgetof useful 
advice for amateur 
gardeners. It con- 
tains an immense 
amount of informa- 
tion, seven coloured 
plates, and twenty- 
four art plates from 
photographs and 

GIVE YOUR VALVES A FAIR CHANCE 
For all modern valves and in particu- 

- lar for Screen Grid Valvosr visive 
holders with high instilatidn witwen 
sockets are essential. Use this SV.B. 

l Valveholder and ensurideaívaIve. 
operation. It takes either 4.-or 5-pin 
valves. Special sprin" contacta grip 

- sise valve-pins firmly. crcw terminaLs 
make soldorlit' optional. It's wise to use ' W.B.-tbe vai'eholder with a reputation 

Price 
1/- 

-'s.--. Made by the Makers of the famous WB, 
Permagnet Magnet Moving Coil Loud- 

speakers,Cone Speakers and Switches. 

BRITAINS LEADING SET-MAKERS USE 

VALVEHOLDERS 
lYliteley Eleeleical Radio Co., Ltd. Radio 
WorIs, Notftngham Road, Mansjieid, NoUs. 

'Well! 
Who Was Right? 

R EMEMBER that argument you had with John the other 
night? Neither of you would give in, and so it went 

on for hours and hours. But who was really right after all? 
You don't know, do you? 
Don't argue-buy THIS AND THAT. lt will tell sou ali sou 
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The Six-Sixty Power Unit is a super- 
eliminator for your battery set, giving H.T. 
and G.B.-takes no more room than existing 
batteries. Price £6 : 6 : O. Get and use 
one now, and if later you wish to 
change over to all-mains operation you 
merely buy Six-Sixty A.C. Valves 
and Valve Adaptors-no internal 
wiring alterations. Or " go all- 
mains" now-the complete Six- 
Sixty AC. AIF.Mains'Conversion ' 
equipment costs from £8 5 r O. 

WRITE for FREE BOOKLET. ft . 

U tells how any set may 
be improved and brought , 

up to date, and ali about 
(he famous Six-Sixty ill:-. 
Valves and lqtiip»aent. 

- .. 

SAY .- 

six SiXTY: 
(B.V A. Hadio Valves and Equipment.) - 

IXSlXTY RADIO COMPANY, LTD.. SIX-SIXTY 

-continued from page 174 

reading is at the maximum required 
for the screened-grid valve. Probably 
this will be something from 120 to 
150 volts. 

Switch off the unit again and place 
the grid-bias potentiométérs in their 
maximum positions. On no account 
must they be put to minimum. The 
maximum positions, looking down at 
the unit, are in the case of the 400- 
ohm potentiometer a full turn round 
to the right (this should be varied by 
means of a screwdriver placed down 
into the slotted nut on the top of the 
potentiometer), and in the case of the 
1,0O0ohrn potentiometer the sliderS 
should be at the end on the inside of 
th uìiit; that-is, nearest the smooth- 
iñg- choke. - 

When you know you have got these 
right âdjust the tappings on H.T.+1 
and HT4-2, so that Ti.T.--1 is in 

- about No. 5 of the potential divider, -. 
and H.P. +2 is in Nos. 6, 7 or 8. The 
other 'tappings, of -course, are not 

must be varied until the voltage is 
correct.. - 

Next connect the voltmeter from 
the slider of the 400-ohm potentio- 
meter to ITT.-. Vary the 400-ohm 
potentiometer by means of a screw- 
driver until you get theG.B. voltage 
right on the first L.F. valve. This ad- 
justment will have slightly upset the 
voltage 'ori the last valve, and a slight 
readjustment here' should now be 
made. - 

Varying the Volts 

'rlie reason for adjusting the volt- 
ages by taking the second valve first 
is that the 400-ohm potentiometer 
rémains at maximum, and no matter 
how long you aré a.djusting the grid 
bias of the last valve no harm can 
come to the intermediate valve. If 
the potentiometer were placed at the 
minimum the first L.F. valve would 
be getting no bias, and would conse- 
quently be subjected to a heavy 
strain. 
- The total voltage variation across 
the 400-ohm potentiometer will be 
found in môit cases to be only about 

MODERN WIRELESS 

H.T., L.T. ana' G.B. 
FROM A.C. MAINS THE "ALL-POWER" 

UNIT 

February, 1931 

will give you the voltage of bias that 
you are obtaining on the valve con- 
trolled by G.B. -2, and, of course, the 
slider of the 1,000-ohm potentiometer 

t48 

 HOUSE, i71i8. RATHBONE PLACE OXFORD àdji1sthble. Now switch on the set. - 

ST., LONDON W.i. Telephoite: Museum 6x16/7. 
- You will not get good results 

straight way probably, but you may 
find that the voltmeter reading has 

- 

The PicturéPaper with the MOST News. fallen below its maximum. You can 
increase the voltage by decreasing 

SUNDAY GRAPHIC the variable resistañce till the volt- 
___________________________________ meter again reads the 120 or 150 

5* 
Ofl -. 

O-, 

CLEA1ERTO 
In tbis the leadeC 5nioflS British valVC 

holders, the whole platfOrm supportmne 

the valve is spruflP The 5prtnging is 

sensitive enou' to denSi' out vibtatj0O 

and." pong" aud yet dead beat ough 

to avoid any possibit' of eleCtrO 

mechani'° resonafl - 

Po good ob 

rough0 

SFilO for ciaioij0e 
No 1142 

THE BENJ'5 
ELECT Ltd... 

ç Tariff 
yottenho.nS ir,oO. 

volts whicli is required. 

The First Adjustnwnts 
We must next adjust the grid bias, 

and tò do this it is best to switch off 
the unit again and insert, if possible,. 
a milliammeter in the anode circuit 
of the last valve. We know the 
voltage applied by means of the volt- 
meter on the, unit, and we can adj ust 
the 1,000-ohm'bias resistance (switch- 
in off the unit while each adjustment 
is thde) until one gets the right 
milliammeter reading according to 
the. 'valv-maker's figures for the 
-plate voltage applied. - 

The voltage to the intermediate 
L.F. valve. can be checked in the 
sanie waJr, if desired. In the event of 
a milliammeter iîot being available, a 
convenient way is to use an ordinary 
L.T. voltmeter (borrowing it if neces- 
sary) reading to a maximum voltage 
as much as the maximum bias voltage 
required on the valve, and to connect 
it first of all 'between the slider of the 
1,000-ohm potentiometer and H.T.-. 

With the set switched on and the 
mains unit also on, this voltmeter 

six volts, and so the variatioi in the 
bias of the last valve, while the first 
valve is being altered, will be under 
six volts. 

We mentioned earlier' in the article 
that the 400-ohm potentiometer is 

- being used as a resistance and not as 
a potentiometer. That is because if 
this potentiometer were used as such 
then the 400 ohms would always be 
in series - with the 1,000 ohms and 
I{.T.+, aùd would cause the grid- 
bias 'voltage available for the last 
valve always to he at least 6 volts 
negative. In certain cases this might 
not be convenient. 

-: 
-' 

- 

One Volt per Milliamp 
- The bias obtainable, of course, - 

'depends on the current flowing 
through the whole unit, and the maxi- 
mum bias on the G.B.-2 tapping 
will be i volt per milliamp. flowing 
through the unit, including all the 
anode current of thé valves plus the 

- waste current passing through -the 
15,000-ohm potential divider.' 

You will see from the foregoing 
that there is nothing at all difficult in 
the operation of this unit. In conclu- 
sion, however, there are one or two 
little points we should like to mention 
regarding the tappings H.T. + 3 and 
H.T. + 4. 

it will depend largely on the circuit 
employed in your receiver as to 

(Cinlinved on page 249.) - ,.. - 
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meters. R Ia 00 stat s, B.C. 
Couplers, Anti.Mobos. 

Section D: L.F. Chokes and L.F. 
Tranagormers (Intervalvo, 
PushPuIl, Output etc.). 

s Section E: Mains ¶4ansformers, 
Mains Chokes. Power Ressat- 
ances and Power Potentio- 
meters. 

Olson, Pen Control. Ltd., KisiOswajj 
Hesse, 103, KinesEs,, London, W.C.2. 

'Phone: Hotbors 5303. 
E,w.o, 

- -. '-.0 

EASY TERMS 
- ii' 
MADE EASY BY 

WILL DAY LTD., 
19, LISLE ST., W.C.2. 
DON'T FAIL TO SECURE OUR 1931 
CATALOGUE. -: FREE POST 6d. 

High-Grade 
SET Is SPEAKER CABINET 
Constructed of finely figured - - 

Oak on carved ball and claw 
- 

lego, hand French polished. ;-,5 - 

THE ACME OP ORAFTSMANSHIP. 
£88.0, carriage paid. 

RADIO-GRAMOPHONE CABINET. 
- ' 

-i,, 

£10.00, carriage paid. 
Mostela from £22.0 to £20. 

.' 
'. 

'. 

the change over of HT. + 3 and 
I{.T. + 4 as suggested, if you should 
experience any instability or motor- 
boating. 

The Detector's H.T. 
We have said nothing about the 

variation of H.T. + 1, which is the 
detector feed. This should be varied 
up and down the potential divider 
until best reaction results and best 
overall running of the set are obtained. 

It is easy to calculate roughly the 
voltage the detector is getting, because 
the potential divider used is divided 
into ten equal sections of 1,500 ohms 
each. So that if placed at tapping 
No, 5 the H.T. + i voltage would be 
about half that available across the 
whole of the potentiometer; that is, 
half that shown by the voltmeter on 
the unit, Let us end with a warning 
note to those who are not used to 
mains working. (1) Do not tottch an-y: 
thing in the mains unit without making 
sure that the mains switch is off, and 
(2) do not switch on your receiving 
set when first testing the. all-power 

"GOLTONE" 
" PW" & " 
DUAL RANGE COIL 
FEATURES. Extraordinary Selectivity. 
Clear Reception, Exceptional Eflciency. 
When operating on Short Wave, the Long 
Wave winding is paralleled, thus ensuring 
the avoidance of losses usual in other 

of Dual Range 

No. DW/12 - . Price - 

- eì 
'a °O 

r" 

-'-i 

February, 1931 

. 'S. a ' 

Ji THE "ALL-POWER" 
for every 

. i UNIT 

circuit 
j 

-continued fthin page 248 

4 whether it is advisable toue H.T.±4 
for your last valve and HT. + 3 for 
the intermediate L.F. and the 

- 
. screened-grid valve, or whether it 

4 would be better to place the two 

4 . 

. L.F. valves on [IT. + 4 and the 
screened-grid alone on H.T. + 3. 
Another alternative istohaveH.T.+3 
feeding the last valve and the screened- 

O. . grid valve, and the intermediate L.F. 
valve going on B.T. + 4. 

t,.. You can reckon that II.T. + 4 and 
WRIT for H.T. + 3 have pretty well the same the section of 

S - s h e Vari e y anode voltage; the drop of voltage 
Catalogue that through the second smoothing choke, 

Section A: All-Electric Receivers which is in series with HT. + 3, 
being very small. This choke does, 

phone Picic-Ups. Auto-Arm and however, ac as a valuable dc-coupling 
,.. choke, and so it is advisable to try 
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L Thirty-page illuetrated cata- 
bree, poet free. 

r GILB1RT. Cabinet Maker. 
,tti.çhed 1866. SWINDON- 

Make 

The DAILY SKETCH 
YOUR Picture Paper 

;::EE 
SPADES and PINS 

2DSD, HOOKS and EVES 
6 Colours .. 2d. each. 

2DP Write for List S4. 
J. J. EASTICK & SONS, 

DI i 118, BuntiilI Row. 
London, ECl. 

unit unless you have made sure that 
the grid-bias resistances have their 
sliders at the maximum bias setting. 

A G.B. Warning 
If you neglect to do this you will 

find that you have got your anode 
voltages on the receiving valves, but 
that the L.F. valves have no grid 
bias, a condition of things which is 
extremely bad for their health. But 
if you remember the few facts we have 
brought forward in this article, there 
is no reason why you should have the 
slightest trouble. 

"GOLTONE" 
"CONTRADYNE" 

COIL 
The purpose of this Coil is to eliminate 
Short Wave interference on lower end of 
Long Wave scale. Also provides protec- 
tion against interference of local 
stations, giving purer reception, f 
No. Rll/l2 Price 
Pamphlet, giving full particulars and First-CIa:, 
Circuit using bott, these CoiI, FREE on request. 
Obtainable from all Radio Store,. Refuse 
sub,litules. If anti dLfflcultu, write direct. 

WARD & GOLDSTONE LTD., 
PENDLETON, MANCHESTER 
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ALL APPLICATIONS for 
ADVFRTISING SPACE in 
"MODERN WIRELESS" 
nlust be made to the 
Soie Advertising Agents, JOHN H. LILE, LTD., 

74, LUDGATE CIRCUS. LONDON ECl 
PhOn 7261 

in this material world are Power and. 
Money. And I'd like to hear a bank 
clerk tell us how he would spend a 
million. Properly handled these two 
subjects could be made psychologic- 
ally and humorou$ly interesting. 

25 

liminary work in tile areas you had 
mapped out I came to the conclusion 
that if there were any communication 
between-the land and the dope gang's 
boat it could not be by ordinary radio. 

(Coninned on page 251.) 

Trade Supplied. . 

LONC LIFE SILENT ECOiaCIMiCi. 

ie doz. (18 volte), complete with 
bands and electrolyte. No. 1,4/1; No.2. 

J 5/. poet 9d.: terminale extra. No.3. 
,,, with terminals, 1/6 (10.000 mull-amps). 

compie unit 6d. Orders 10/. carT, paid. 
New illustrated catalogue post trae. 

Bargain List of Receiver.. 
b 

.&molibers and Comoneut., 
i» Ç M. TAYLOR, 57; Studloy Road, 

Stockweil, London. 

VOXKIT JUNIOR r 
(lipids cd llcoijs) 

RAlMO Console Cabinet as i'. 
luetrated. Totes panels op 

to 181,,. by S in. by 12 l. base I 

tourd. Speaker Chamber OSlo. 
by 15 lU. Lilt-lip lid, removable )'5' 
bach. Overall height 3 led. -- 

Randaome fret Sttod with itt. 
Made in ibe best figured oak, 
trench poliabed, Price 45f.. 
Packing and carriage free to any \'' 
part of Essglai,d and Wales. 
Any type si loudepeatser fitted 
free at the cost el the speaker 
cUIT, 
VOXRIT RA0103RAM. Pitted with Motor, Pica-Up 
and Volume Control. Prices from Li 15,. 
Carriage Free. Send for free illustrated leaoet. 

PETO SCOTT CO. LTD. 
77, CITY ROAD, LONDON, E.C.1. 
62. HIGH HOLBORN, LONDON. w.C.1. 

- reappeared in the shape of a series 
called "Thinking Ahead," by Pro- 
fessor A. E. Heath, followed by 

Science in the Making," which looks 
like proving an interesting series. 

How I Would Spend 
£1,000,000! 

Enough has been written about the 
new talks season to show that, 
despite some unattractive titles, there 
is plenty of varied matter-a good deal 
of it indicative of interest. But the 
programme wants lightening a little. 

touch of the unconventional would 
do no harm. Fantasy might- be 
given a place-even to the degree of 
inviting representative people to give 
their views on such old topics as 

What I would do if I were Dictator," 
or " How I would spend a million 
pounds." After all-why not? 

To of the most interesting things 

inspector's private office at New 
Scotland Yard, and he found that 
policeman busily engaged with a pile 
of documents. 

Good morning, Inspector," he 
said, ." I think I have a pretty 
complete case for you." 

Complete case ? " echoed the 
h1spector a little vaguely. " Oh, yes, 
of course." He smiled, throwing down 
his pen. "Send in your account as 
soon as you like." 

Not Ordinary Radio 
" I have had a summary-of the facts 

typed," explained Dare, placing an 
envelope on the desk, " but I'll run 
over the main points in case you have 
any special questions to ask. Shall I 
carry on ? " 

Do," invited the inspector 
politely. 

Well, after a great deal of pre- 

DIFFERENTIAL REACTION CONDENSER 4/- 
HF. CIIOnE - - - 3/6 
SCREENS, COILS, Etc. 

!or the 

GIFT BOOK CIRCUITS. 
FIT PAREX AND AVOID TROUBLE 

S.4TISb'IICTlON GUARANTELD 
- 

Order direct from 

E. PAROUSSI, 
10, FEATHERSTONE BUILDINGS, j HIGH HOLBORN LONDON, W.C.1 

.Mu'PhOne: Chancery 7010 

SOLVE ALL/7ET '\ 
H.T. TROUBLES ZBATrERIES X 

Perd:z. 

:5Ì 
Zinc,_ - - . 10 11 
RUbbrBanI,24) 4 4 
Term1n1. . 8 10 SELF 

introdued by Lady Diana Cooper in 
a preliminary talk on January 2nd. 
A weekly " Housewives' News " will 
contain information of the arrival of 
foodstuffs or of surplus stocks. This 
feature is designed to help listeners to 
huy at the most advantageous mo- 
ments. On Wednesdays -the usual 
talks on" The Week in Westminster" 
will be given, and on Thursdays 
Mrs. Barbara Holmes's series on 
"Germs and How to Avoid Them" 
will be succeeded by Mrs. H. A. L. 
Fisher's talks on " Other People's 
Standpoints." The usual talk in 
the National programme (1,5544 
metres only) will be given at 8 p.m. 
on Tuesdys. Philosophy has already 

A Complete Case 
" Quite so,' agreed Dare " and 

yet it seems to have the elements 
of a good idea in it, although I admit 
that they might be hard to find.. It 
only arrived this morning, so I have 
not had time to give it much atten- 
tion. But about your dope gang; 
I'll certainly investigate the pos 
sibilities of an illicit radio communica- 
tion, though it seems a somewhat 
wild-cat affair to me." 

Some three weeks passed before the 
inspector and Dare again met, and 
this time it was Dare who adopted the 
rôle of visitor. He was shown into the 

t 

"M.W."DUAL COIL 

12,6 
(By return of post) 

- STAR TURN , (Selector) COIL - 15/. 
-- H.F. CHOKE 3/6 

DIFFERENTIAL REACTION CONDENSER 4/- 
1000 ohm RESISTANCE .with (holder) 2/6 

THE "M.W." "FORWARD" 4 

2 "M.W.' DUAL COiLS 
(as above) each 1 2/6 

DIFFERENTIAL REACTION CONDENSER 4/- 
THE "M.W." ,"TRI-COIL" ONE 

'flertrude Kingston, and Mme. Kar- 
V savina. There will also be gardening 

talks, and three talks on " The Art of 
Cookery," by an expert, M. Boulestin, 
and two amateurs, Mr. Evelyn 
Wrench and Mr. Wickham Steed. 
On Mondays Mr. John Sparrow is 
arranging a selection of readings 
from English religious poetry, and on 
Thursdays Mr. Clinton Baddeley will 
read a representative selection from 
the English essayists. 

Science in the Making 
New features will he found in the 

V niornin talks at 10.45. which were 

gramophone' recorder aìd that when 
yoù speak the instrument begins to 
make a record; this record is played 
back to you the moment you stop 
speaking. The sounds are passed 
through the set, the idea being that 
you can in that way gauge the ampli- 
fying properties and tonal qualities of 
the receiver. But the test is really 
a very rough one, for the human ear 
is too crude a measuring instrument, 
both qualitatively and quantitatively, 
to .enable it to give anything but 
rough approximations." 

"A lot of ingenuity for nothing! 
commented Blazer, 

MODERN WIRELESS 

CPAREX.> 
COILS, ETC. 

Products PAR-EXcellence 
as used and recommended tor 

THE"STARPOWER"3 

THE, NEW TALKS 
-continued from page 124 . 

February, 1931. 

A VERY HIGH 
FREQUENCY . 

-continued from page 230 
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contributes his latest story, 
"THE MAN WHO PAID." 
This famous author is at 
his best in handling a 
powerful human theme, 
which is also a fresh 
version of the eternal 
triangle. 

Ftmr FEBR UAR Y. Now on Sa/e 

drew-in his breath. 

One of Their Spies 
"The cunning hound! He knew 

that only the very best of sets would 
reproduce sibilants properly. Doubt.. 
less, the gang's motor boat is fitted 
with a first-class set able to handle 
those frequencies. As you no doubt 
know, inspector, one of the first things 
a- radio engineer looks for in a good 

(Conf inued on page 252.) 

obtainable at the price and you will 
imniediately endorse our claim limai 
every Grahani Farish component is 
time finest value for money obtainable. 
Grahamt Farish components carry a 
written guarant of accuracy. 

GKAI4AM FARISA 
LIMITED . BROMLEY - KENT -- 

Arnold 
BENNETT 
contributes "BACCARAT," 
a dramatic story of life 
among the passengers on 
an ocealÌgoing liner. 

Gilbert 

FRAN KAU 

another strove ofluck. 
One evening I was killing two 

birds with one stone-or with one 
set, to be more exact. I had a patent 

- filter device under observation, and 
while listening to our Hull friend I 
was also switching this thing about. 
Suddenly the music vanished-and 
there was nothing- to be .heard bu 
hissing sounds just like Morse. I 
had cut out all the musical notes 
except the very high ones, and what 
I was hearing was a high, sibilateci 
hissing that the singer made as he 

OHMITE MEGITE 
Anode Grid Leak. 
Resistances. All valus, I 
loo ohms to megohm to 
500,000 ohije, 5 megohms. 

2/3 each 2/. each. 

Connect an Ohniiie or Megite in 
series with a NEW HT. battery and 
a pair of headphones, then observe 
the absolute silent functioning of the 
Resistance due to lack of molecular 
displacement, a feature of Olimite 
and Megite Resistance. 
Compare with any other resistance 

LEAF) 
RE *4 0 S' ED 

r., 

Im here 
to save 

,' your valve 
1/ MAKE no mistakes, ask for 

fi andseethatyougetgenuine 
f "Competa" Low Consumption 
f,. Bulbs, in the little bronze colour 
j 

boxes. They are instantaneous 
in action and can always be 
relied upon to safeguard the 

\\ 
valves. 

Obtainäble from all 
the best dealers. 

ASK FOR 

@MPETA( FUSES 
PRICE 

6 D 
EACH. , 

r 
I, 

p 
.1 

s 

-conthr eel from page 2O 

I therefore racked my brains to see 
if I could think of any extraordinary 
method they might employ Quite by 
chance I came across a most signifi- 
cant piece of evidence. 

"I saw, in one of the papers, that 
a man named Winterthrogton had 
been committed to prison for dis- 
tributing opium. Now, I happened 
to know that another man of a similar 
name regularly broadcasts a a 
vocalist from the Hull statioñ. I 
therefore made a point of investigat- 
ing all the circumstances connected 
with his performances. 

_______________ ,, 

"1 soon found that he had no 
"Just Like Morse 

contact at all with the engineering 
staff-never spoke to or even went 
near any of them. But the name as 
too uncommon to suggest a mere 
¿oincidence, so I again gave the 
matter much consideration, and 
éventually asked myself whether it 
vere possible that this broadcasting 

11, Cursitor A,vn-t. nf L F. BULCtN & CO. LTD. St., Chancery Lane, E.C4 singer was passing messages on during 
_____________________________________ his performance by some sort of 
n - - code." 

He paused, omewhat dramatically. 
i Iñ the I "Go on, this is most intriguing," 

encouraged the inspector. 

[TORY_t'ELLEI "1 very carefully listened to this 
man singing, and I listened par- 

I for FEBR UAR Y: seemed very honeless until I had 
ticularly for stressed words, but it all 

NOV.., 
can make. 

this test in.yoù,r 

own home 

I'J) l-a I,, I-a 
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' ma.chiiì" .- . - j' .tün.? V cried Dar.- 
'.'. I :dQn't krio. thuclì,aböut.,those 

A. Shock foi :Dare " sibilants you eniioed.' said Blazer. 
Dare..laughed heartiIv although. . " I'm -no sien-tist, l'rn only ti police- 

for some reason, the in.ieet-or did , .nian, but.1 did spot -their submarine 
not share his merriiuent - - ..signalling' 

You have had this-er spi, ir-" ; -. ";Submarinc signalling 
Yès, ha(l him locked up in one of ..'.Yes, - a simple- enoug- -stunt., 
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fixed to a water-pipe br some time 
it is-- often possible to .iniprove. the 

:efficiency of the joint by placing a 
.fairly sharp-pointed nail on the clip 
and giving a few light blows with a 

- hammer so that projecting points 
from the clip.will cut into the sura3e 

1o1 the pipe: 
.. .... . -. 
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mn insid! He had been supplying - ODE YOIJ OUPY 
the responses through the funnel- 
t ko 'vhole thing was a fraud planted on - - - u 

nie for the obvious purpose of getting Price 1/- Price 1/- 
information of our conversation. 

The gang must have known you iwwiiiiiiititiIiiiniiiiiitiuiwuiiniiniiiuiii,iutiiiiiipiiiiï 
were coming to see me that morning. 
Anti they must have known all about 'but Uve- been so- mighty busy Witl! 

my movements, too. The little fellow the ftamingup of the case." 
actually ha.d the sauce to say lie was He waved a hand Over the pile 
Lord Arlingthame. the man,who' was öf.piqiersoihis desk. 

ipposed to have invented the -- Bitthe iìessages-Winterthrog- 

report of yours with you,. r Send it to 
Edgar Wallace." 

REMEMBER THAT- 

Metal rectifiers should not be 
operated at voltages greater than the 
value for irhich they were intended. 

* * 

When an earthihg clip has- been 

hut it is no- up t rouir code exierts. : Fiiiû,ii,i,ii1,,t 
Cet them to listen on a first-rate r-- 

outfit and they'll soon- dig it out. LOOK OUT - 

Oh ! By the way, I can now ask - - 

you to collect one of the gang' spies." . f0i- the 
- MARCH 

Spies' repeated the insector "MODERN WJRELESS" 
with every evidence of the greatest . . - 

aston's'hment. - - 

which will be 
"Yes, agaiì1 a, quite-lucky chance; ::On SaIe Feb. 28th 

led 'me to uncrew the back 'of the --, -. - , ' 

great set-testing ' parrot thing you -'- . . .- - E 

saw in - mv office. I fnnd a snuall 
- 

To avoid -disappointment 

has been on tous every day since 
he wasmissing. DJdn'. let it get to 
the papers, 'cause he'-weli. just a 
bit funny like ! It is obious he 
wingled that tuing on you-I suppose 
there uere'strict instructions to return 
it the same day ? -Of course, I 
thought so ! Lords get it the same 
way as rn,ost other classes. That- was 
his mad idea of getting publicity- 
a wonderful jadio invention! 

"Pdr old chap-Where re you 
going, Mister Dare ? Oh-! - To - see 
about tile ' spy.' Better take this 

 -confinu&i JrGm pTi'je 251 -. 

- 
Set is a proper balance of sibilants- 
S's and Z's-if they don't corne out' 
he knows that the set is not up to a 
possible standard." 

Could you decipher the signals 
queried Blazer, leaiiiiig forward in 

-his chair. 
"-No, that is where I have failed, - 

away'fròm the police until I had my, 
cage complete, as that gang is 
obviously so well organised." 

." Were." corrected Inspector Blazer 
gently, rising to his feet. " Mister 
Dre, i an afraid you've been just a 
trifle too seientific. -We've liad the 
whole gang--every man-jack of it- 
-ùuder lock- and key for over a eek. 
I must apologise for not notifying you, 

ábit difficult for you, Misteri Dare- 
unla-wiul de.tenhon's rather serious, 
youknoy." 

Dare sank back in .his che ir and 
mdpped hi forehead with his hand- 

'kerchief: - 

- " You don't-mean to say-he really 
-isLord------" - 

- 

- --."A Bit Funny ' 

- 

"Yes, indeed Lady Arlingthame 

1' 
- MODERN.WIRFLESS - February, 1931 

my Queen Street rooms all the time. -. soiúething like they u'se on sub- 

A VERY' ÈIiGH Fed hibi \vehf ând ket 'him pretty marines for communicating with each 
quiet,although he raved a good deal other under the water. But, as for 

- at first. Thought it bst to keep right Lord Arhiiìgthame, that's goii'ig to ic 
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in quanties-every coil is given an in- endt test both for wave-length and inductance 

ment has been paid to 

ing 

said; "A great compli- 

the new P.W.' Dual-Range Coil- 
Radio Instruments, Ltd., are produc- 

on every one of the windings. It is a hundred or so 
times' superior, ni workmanship and finish." 

.Obviously.. Rl. were expected to produce the best-they have done 
so in a TROUBLE - FREE coil that is wound, assembled and 
tested to a degree of accuracy unattainable by the amateur or 
maker of less repute. 
Start RIght by purchasing the Rl, Coil which you know will 
certainly cover the range-of wave-lengths claimed for the circuit on 
which you are working. 

Ask your Radio Store for R.!. Coils. In case of diffi- 
culty please write direct giving dealer's name and address. 

Insist on j Dual-Range Coils 
They're Best and cost no more 
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(A FURTHER SELECTION
of specially tested circuits, covering a wide range
of radio receivers, mains units, and many other
useful devices.
Every circuit in this book has been built and sub-
jected to stringent tests. Nothing has been passed
as O.K. that has not proved its worth under actual
wcrking conditions over long periods of trial.
This book will prove invaluable to all readers of
" Modern Wireless," and, though complete in itself, is
a useful companion to the " 50 Guaranteed Circuits "
presented with last month's "Modern Wireless."

Keep it for Reference.

PRICE SIXPENCE



Four Strings that
make the perfect

Instrument

LEWCOS DUAL
BINOCULAR COIL
Dual Binocular Split Pri-
mary Coil is specified for Cir- /
cant No. 15. Dual Binocular/
Aerial Coil and Dual Bin-
ocular Split Primary Coil are
specified for Circuit No. 29.

r /1Eta

Lewcos Centre Tapped
Coil is specified for
most circuits described

in tins Booklet.

Lewcos X Coil is speci-
fied for most circuits
described in this

Booklet.

THE LONDON ELECTRIC
WIRE COMPANY AND

SMITHS LIMITED,
CHURCH ROAD, LEYTON,

LONDON, E.10.

Lcwcos
Choke is
specified for
any circuits
described in
this Booklet. /

Any one or all of the
Lewcos components illus-
trated above, which you
will need to get the best
results from any of the
circuits described in this
Booklet, would improve
your receiver to an aston-

ishing degree.

Write for fully descriptive leaflets.
References,

X Coil-R.34. C.T. Coil-R.34.
H.F. Choke-R.35. Dual Binocu-

lar Coil-R.55.

Lewcos Twin Two -Pin Base,
which eliminates coil changing,
is now available for use in
connection with the X and
Centre Tapped Coils illus-

trated above.

LEWCOS RADIO PRODUCTS FOR BETTER RECEPTION
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: GUARANTEED CIRCUITS -.

i .
i A further specially chosen selection of circuits

representing practically every type of modern radioii broadcast receiver. No circuit that has not passed
II exhaustive tests has been included in this book.
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PICKING YOUR CIRCUIT I
Every one of the following circuits has been thoroughly tested, so you can set to and
c' oose one of them for your next set with the full assurance that it will give you every
satisfaction. Some hints on the building of sets from theoretical circuits are given below.

ij11.1.141.110.6.1.011..11411.11011o40.11.61M 40.1b411.41.10.1111.4.441.1..V.11041.11.40.1101$.1..110.11.411.111.410..41..1.414

WE are presenting another fifty guaranteed
circuits this month, and as many of our

readers will be making up sets from them,
perhaps a few remarks about the choice and use
of the circuits will -be useful.

SATISFYING MODERN CONDITIONS
In the first place, before you pick on any one

circuit it is best to have quite definite ideas
as to what you want to do with it-what results
you are to expect from it.

For instance, if you want quality reception,
and are not going to bother about distant
stations, you do not need two stages of S.G.,
even though the set containing them is described
as a " powerful circuit."

Such a circuit would be very trying on the
local station, and overload-
ing of H.F. and detector
valves, to say nothing of the
L.F., would be likely to
occur. In such circum-
stances you would
better - with a moderately
selective Det. and 2 L.F.,
or an H.F., Det., and L.F.,
dependent upon the type
of loud speaker and the rl
" loudness required.

A certain amount of selectivity is essential
these days, even if you live some distance away
from a " local," and so you will find the majority
of circuits in this book- are well up to standard
in this respect ; they have been designed with a
view to satisfying modern conditions, and that
takes a bit of doing.

But the design of a circuit is one thing, and
the building of the set is another. So before
any circuit can be placed before readers in the
manner in which these fifty have, it has to be
built and the set thoroughly tested. Every
circuit in this book has been tried over long
periods in all sorts of conditions, and it is with

confidence that we place the final circuits
before you.

As far as possible we give details of such vital
things as tuning coils, resistances and !-M3f:-"rl'irr
EY...a: in the brief descriptions under each circuit,
but naturally a certain amount must be left
to the commonsense of the reader, and we feel
we can trust him not to try out any of these
circuits Unless he uses good -class parts-the
substitute type of component, the " just as
good," is not alWays satisfactory; in fact, it
very often is most unsatisfactory.

THE QUESTION OF SCREENING
We mentioned the screening just now because

it is still being brought to our notice that
numbers of constructors seem to forget how very
important screening is. The relative positions of
the screens in the circuits are shown as closely

as possible by means of dot-
Ll lines, and these should

Carefully considered and
properly read, the theoretical
circuit should give you all
the information you require
to turn the set it represents

into practical form.

CHOOSE COMPONENTS CAREFULLY
In the rebuilding, so to speak, it is, of course,

essential that as much care as possible be taken
that the layout and the components used be
carefully considered. You cannot get the
maximum results from any circuit unless the
components are suitable and of good manufac-
ture. It would be useless to try and get a
four- or five-valver using S.G. valves to give
really satisfactory results if the screening were
imperfectly carried out, and if the wrong sorts
of tuning circuits were used.

CI

be followed when building
the circuit into set form.

In some cases it will be
seen that the screen is to
the right of the S.G. valve,
and, -in others that it goes
right through the valve in
line with the screening grid.
This variation is intentional,
and in the first case the

position of the screen shows that the H.F. valve
is mounted vertically to one side of the partition,
and the other denotes that the valve is hori-
zontally placed with the bulb projecting through
the screen.

Dotted lines round compondnts, such as the
" Star -Turn " Selector Unit, or a wave -change
coil, denote- that the whole of the parts inside
the boundary line can be obtained in one unit
corm.

DATA FOR SET -BUILDERS
Of course, in cases of tuning coils it is im-

possible to give the correct relative sizes of the
windings in theoretical diagram form, and so
if one winding seems to have more turns than
another adjacent to it, it must not necessarily
be assumed that that coil is really larger than
the other. Necessary data as to coil sizes or
the makes of commercial coils are given in the
text with the circuits.

There is nothing in the way of snags in the
circuits shown, Any one can be made up,
and success is assured if sufficient care in layout
and choice of components is taken. And so we
will leave you to contemplation of the various
tempting, sets mpresented, in the following pages,
OA. illustrate the last word: in modern radio
receiver design. .!
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Fifty More Guaranteed Circuits
Every One 'Tried and Tested

CIRCUIT No.1 (left) shows a very simple way of getting good selectivity with a crystal receiver. The
coil is wound on a 3 -in. diameter tube, which will require to be about three inches long, with No. 24
double silk -covered wire. The crystal tap should be tried on points 45, 50 and 55, and the aerial

on 15, 10 and 5 in .urn to find the best adjustments.

CIRCUIT No. 2. on the right, shows how " Star Turn " aerial tuning may be applied to a crystal
circuit to get still higher selectivity. A, and A. are two sockets into which the aerial lead can be
plugged to tune it to either of two stations. Flex leads from these sockets terminate in clips at-
tached to suitable points on the aerial coil, which is tapped at every 3 or 4 turns and wound with
No. 24 D.S.C. wire on a 3 -in. former. The same size of wire and former is used for the other coil unit.

-ooi
REocroRmFp
Coll

o;/' 1

'00) NAT. I .001FIFO /
NATO

AIM

Turv,tvc

.0003 i
MFD

CRYSTAL
DE TEC TOR
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MINIM
REG

NAT /  0003
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CIRCUIT No.3, illustrating a very effective way of adapting the " Kendall " Rejector to a crystal receiver
with a switching change -over between two stations, e.g. the London " Regional " and " National "
transmissions. Compression type adjustable condensers are used, set so that with the double -pole
changenler switch in one position the " National " is tuned in on the receiver circuit, the " Regional "

being rejected, and vice versa.



4

CIRCUIT No. 4 (above) shows
how a rejector can be applied
to a very simple type of crystal
circuit to enable it to meet the
requirements of Regional con-
ditions. The switch S permits
the two compression type adjust-
able condensers to be set so that
one or other transmission is
rejected according to the position
of the switch. CIRCUIT No. 6 (on
the right) is really a modernised
version of the famous Hartley
circuit. Using only a single
(centre -tapped) plug-in coil (60
for medium, 250 for long waves)
it is extremely simple to as-
semble. Selectivity on medium
waves i s good, but on longwaves the local tends to
"break through " at short
distances. A valuable circuit

for the outer areas.
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CIRCUIT No. 5. One of the simplest and best ways of ar-
ranging a single -valve receiver for plug-in coils. The " X "
coil should be of size 60 for medium and 250 for long waves,
corresponding reaction sizes being 50 and 100. By con-
necting the aerial to A, instead of A, a series condenser
is brought into circuit and higher selectivity is obtained.
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On the left, UtRCUIT No.
7, illustrates the appli-
cation of a simple form of
" Kendall " Rejector to a
single-valver using a com-
mercial dual -range coil
unit. The arrow to the left
of the 0001-mfd. fixed con-
denser denotes the lead
which previously went to
the aerial and now goes to
the rejector. The two con-
densers of 001 mfd. in the
rejector circuit should be of
the adjustable compression
type. The rejector coil
sizes should he as follows
(plug-in type): For medium
waves, No. 50 ; for long
waves (i.e. elimination of
Ilventry 5 X X), No. 250.
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CIRCUIT No. 8. A
single -valve receiver of
very high selectivity
obtained by the use of
the "Paratune "system
of aerial tuning and
coupling (similar in its
general functioning tothe " Nl.W." "Star
Turn " system). The0001-mfd. (max.)
compression type
condenser controls the
coupling of the aerial
to the secondary circuit
and so provides an
adjustment of selectiv-
ity. The " X " coil will
be ofsize60formedium,
and 250 for long waves.
Note that the flex from
A, goes direct to the
" X " coil tap on long

waves.

GRID COIL
A

CENTRE
TAPPED
COIL

DIFF REACT/on/
CONDENSER

F, ...e..--  pool
44A-0 25,000

M 0,-,-rs

0005
Mr0

Hr

08

G8.

5#

L .-1:s.,,c,/

001.7:-/-/

0 Hr

0

ow() 4.77-f

CIRCUIT No. 9, showing an interesting method o. using a centre -tapped coil to provide both aerial
and reaction coupling. Another feature is the use of a resistance of 25,000 ohms for reaction purposes
(instead of an H.F. choke). This can be of the inexpensive " Spaghetti " type. The H.T. voltage
applied to the detector should be a little higher than usual, say, 70 or 80, to compensate for the drop
in the resistance. Coil sizes should be these " Centre -tapped, 50 or 60 (150 or 200 for long waves) ;

grid coil, 60 (250 for long waves).

To the right is CIR-
CUIT No. 10, intended
for use in a receiver o.
the compact " attaché
case " type. It requires
a small aerial, which
can be a few yards of
rubber -covered wire
fixed to any convenient
elevated object, and an
earth. The latter can
be a metal pin driven
into the ground or a few
yards of wire to act as
a counterpoise. Plug-
in coils, No. 35 or 50,
for grid (150 or 200 for
long waves), and No.50
(100 for long waves) for

reaction.
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CIRCUIT No. 11. Avery simple but
efficient type of two-
valver for both short-
wave and normal
reception, using stand-
ard plug-in toils. For
broadcast recept i o n
place the aerial lead on
A., and use No. 60X
coil (250X for long
waves) and No. 50 (100
for long waves) for
reaction. Short-circuit
0003-mfd. fixed con-
denser seen in series
with tuning condenser.For short waves
" unshort " this, trans-
fer aerial to A, and ad-
just "neut." as required
to remove flat spots.
Flex lead previously
going to " X " coil tap
now to engage by means
of clip with suitable
turn on grid coil (bare

wire type plug-in).

CIRCUIT No. 12 (to Res,ON Co c.
the right) illustrates a 000 OSTAR -TURN HTil
simple method of add- SEtEEroR

 0001
1-I F C L.S.

tuning to an existing
Col c

MFD
set of the plug-in coil

C)-0, HT+2ing " Star Turn " aerial
c

type. The Selector coil NT -Ora -
is mounted in a vacant /JANA 0003 INFO
spac

co,,
e on the panel, well nu, Or{ C>

away from the other T

coils in the set, and a 'X"o co,, (----1 OW Ca

small coupling wind- E
Ca-..,ing is tied against the , e -

side of the existing -
tuning coil. This con- G B

about 5 turns of No. TEARro
-I.sists of a hank coil of

24 D.C.C. wire, tapped 0003 MFO 0at 3 and 4 turns, so LT
that the coupling may

,x,0511,7,-0
/ ..° +be adjusted by means

of a clip. The neces- , 511,,,r

sary alterations to the
wiring are then made in accordance with the diagram. For long -wave work the Selector coil switch knob
is turned round to the right-hand limit of its travel, so switching the aerial through to point " B." From
there it passes through the customary compression type series condenser to the usual tapping on the
long -wave " X " coil. This tapping lead is, of course, left disconnected when working on medium waves.
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CIRCUIT No. 13 (left).
A two - valve wave -
change version of the
" Star Turn " circuit
arranged with stan-
dard components. A
pair of plug-in coils
(No. 250 grid, 100
reaction) is used for long
waves, and the original
" Star Turn " grid coil
unit for medium waves.
This unit is represented
in the diagram by the
windings L L, and L,,
enclosed within a dotted
outline. A double -pole
change -over switch of
the low - capacity type
gives the n ec essa r y
wave - changing action,
and a standard form of
" Interwave " device
serves for aerial coup-

ling en long waves.
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CIRCUIT No. 14 (to the
right) shows how a " Ken-
dall" Rejector can be used
to enable a very simple
type of two -valve circuit
to cope with the inter-
ference produced by a
powerful local station.
The coil in the rejector
should be a No. 50 plug-
in for the elimination of a
station of wave -length Up
to 400 metres, and a No.
60 for one of any wave
from about 400 to 550
metres. The 00075 re-
jector condenser should
he of the inexpensive
solid -dielectric type,
mounted on the panel of
the set (the rejector is
built in), and the switch
puts the rejector out of
action when it is desired
to hear the local station.
The " X " coil should be a
No. 60 for medium waves
and No. 250 for long
waves. Reaction sizes :

No. 50 and 100 or 150.
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To the right is CIRCUIT
No. 16, a modernised
version of the " anode
input" arrangement
which will look rather
strange to those accus-
tomed to the more con-
ventional circuits o7 to-
day. It is capable of
very good results, and
very simple to assemble.
The " X " coil should be
of size 60 or 75 for med-
ium waves, and is re-
placed by a centre -
tapped 100 or 150 for
long waves. The grid
coil sizes are No. 60
(medium) and 250
(long). It is to be noted
that the low -frequency
transformer used in this
circuit must be of one of
those types which in-
corporate a fixed con-
denser in parallel with
the primary winding.

CIRCUIT No. 15 (left).
An interesting arrange-
ment in which the con-
venience of wave -change
switching is extended to
short waves as well as
the usual medium and
long ranges. The latter
wave -bands are covered
by a commercial type
of dual -range coil unit
(marked D.B.P.) which

built-in
range

its own
range switch. A pair
of ganged low -capacity
type double -pole
change -over switches
takes the receiver over
to short waves when
desired, making certain
small modifications in
the circuit in doing so.
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CIRCUIT No. 18 (on
the right) is intended to
form the basis of a
specially corn pact port-
able set with built-in
frame -aerial windings.
Its main features are
the use of a screened -
grid valve as an aperi-
odic H.F. amplifier,
reaction being taken
from the anode of this
valve and applied to
the frame windings,
and a " three -in -one "
valve to provide the
detector and two tow -
frequency stages. An
interesting feature of
this circuit is that it
will function success-
fully with considerably
less screening than is
usually required in

portable receivers.
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CIRCUIT No. 17 (left)
illustrates a simple two -
stage low -frequency
amplifier for radio and
gramophone pick - up
work. With good com-
ponents, suitable valves
and adequate H.T., this
will give very fine qual-
ity. The three -pole
change -over switch en-
ables the intermediate
L.F. stage to be cut out,
leaving the second valve
alone at work for recep-
tion of the programmes

from a local station.
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CIRCUIT No. 19. A two -valve receiver of the H.F. and detector type designed to enable the benefits
of wave -change switching to be obtained with such coils as many constructors will have available.
This is quite a suitable circuit to use in conjunction with No. 17 above, to form a complete four -valve

outfit of excellent performance.
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CIRCUIT No. 20, illustrating the use of band-pass filter tuning in a receiver of the detector and 2 L.F.
type in such a way as to maintain its sensitivity for long-distance work. Used in this way, band-pass
filter tuning yields good selectivity and provides quality of reproduction hard to equal with normal
circuits of equal selectivity, with the exception of the " Star Turn " type, of course. In the example
shown above, standard types of coils are used in the assembly of the tuning circuits, those marked
" X " coil and reaction coil being of the plug-in type (placed side by side as usual). The other windings
are provided by a 6 -pin coil of a type many constructors possess. An important point in arranging
a receiver of this type so that it shall perform well on weak signals concerns the reaction circuit. It
is desirable to apply reaction to both the tuned circuits which compose the filter, and it will be seen how
this is arranged in the diagram above. Reaction into the first circuit is set to a suitable moderate
value by means of a compression condenser inside the receiver, and the actual operating control

provides reaction for the second circuit.

CIRCUIT No. 21 (to the
right) shows how that old
favourite, the Hartley cir-
cuit, can be adapted to
the requirements of a
modern wave -change re-
ceiver. A double - pole
double -throw switch
changes over from the
medium -wave centre -
tapped coil (No. 60 size) to
the long -wave one (No.
250). The aerial lead plug
can be kept in the socket
marked " med. waves,"
but if interference from
the local is experienced
on long waves it should
be transferred to the socket
at the upper end of the
aerial coil (No. 100 or

thereabouts).
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CIRCUIT No. 22 (left) is
one of the best and most
straightforward t h ree-
valve arrangements for
short-wave work. Alter-
native aerial terminals
permit the neutralising
type series condenser to be
brought into play (to re-
move " dead spots ") or
cut out when not required.
Note the use of a re-
sistance of 25,000 ohms
(or any similar value, e.g.
20,000 or 30,000) in place
of the usual H.F. choke.
It is somewhat easier to
ensure the absence of
" threshold howl " in this
way. Note, too, the bypass
condensers of -0001 and
001 mfd. at strategic
points in the L.F. circuits.
There prevent wanderingH.F. currents from
making themselves a

nuisance.
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CIRCUIT No. 23 illustrates a method o. rearranging Circuit No. 22 so as to improve its performance on
short waves, sacrificing its powers of usefulness for broadcast reception. This is therefore essentially
a receiver for short waves alone. The aerial series condenser is kept in circuit permanently, being
set to maximum at such times as it is not required to remove "flat spots." The low -frequency side is
rearranged to secure slightly, better functioning when dealing with very short wave -length signals,
but at some sacrifice of quality when handling very powerful signals, such as would be encountered
in ordinary broadcast work. A simple form of volume control permits headphones to be used with

comfort when searching. Note also the H.F. filter in the H.T. feed lead to the detector.
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CIRCUIT No. 24. A " Star Turn " type of three -valve receiver in which wave -change switching is
provided and plug-in coils are used for the long -wave portion of the circuit. This is a much simplified
arrangement, specially devised to permit of the use of existing materials. A standard " Star Turn "
Selector coil will be required, and a " Star Turn " Grid Coil unit, but the double -pole change -over
switch used for wave -changing and the two plug-in coils for long waves will probably be in the
possession of most constructors. The L.F. amplifying circuits are of particularly powerful type,
with two stages of transformer coupling. A decoupling filter of the usual type is included in the
detector H.T. feed lead to prevent L.F. instability due to coupling effects in the H.T. battery. (If an

H.T. mains unit is used an output filter for the loud speaker will also be desirable.)
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CIRCUIT No. 25 (to
the right) illustrates
one of the simplest
efficient methods of
arranging a wave -
change circuit with
plug-in coils. The
three coils are placed
side by side in a group
with the reaction coil
in the middle, then the
medium -wave " X "coil is gradually
turned outwards at an
angle to the others
until satisfactory re-
action effects areobtained on the
medium -wave band.
Coil sizes : 60X and
250X, 100 or 150 for

reaction.
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CIRCUIT No.26 (above) is an essentially simple three-valver with powerful L.F. circuits and the addition
of a " Kendall " Rejector to enable it to cope with severe interference from a high -power local station.
An alternative aerial terminal (A,,) brings in a series condenser for short-wave work, and there are

various refinements which will be recognised.
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CIRCUIT No 27 reproduces the basic portion of No.26, stripped of its refinements and reduced to the
severely practical essentials. An excellent combination for use in localities where the problem of
interference from the local station is not a serious one, giving excellent sensitivity and range. Selec-
tivity is quite good, but scarcely adequate for the more severe Regional conditions. Coil

sizes : No. 60X (250 for long waves), No. 50 or No. 60 (100 or 150) for reaction.



12 Presented Free 'with, "Modern Wireless," February, 1931.

LONG.
WAYS

L"-- 600 OHMS

6-11
-esmro.,

OAIAIG.E0
SWITCH

00/ A4,0.

0
0

1111111.11011.
`MOEN,

14--- 600 ONAIS.

5ArFa  0 0 04...000/5
 00/
MAXH.FC.

a IL C4 F

-0

Gc,o
Cot cs

.001

0003A1,0

000 OHMS.

$OUTicl
Ir/L,EIR
C,OKE

o H FCd

REACTION
COILS

 0005

M.

00000
ti GB.

2A-1,-.0 a 8 

H.T.
0+1

0+2

O
L.S.

0+3
HT0-

V

L.T.

L.T. SWITCH

CIRCUIT No. 28. Special features of this three -valve combination are the use of plug-in coils through-
out, ganged wave -change switches and very lavish decoupling. By virtue of the latter feature it is
particularly suitable for use with mains H.T. units, and can be expected to work satisfactorily and
without motor -boating with almost any unit. The wave -change switching is of the efficient " com-
plete change -over " type, but adequate spacing must be provided between the medium and long -wave
coils. Note the pre -detector volume control, in the form of a filament rheostat for the screened -grid
valve, and the differential reaction circuit which makes the primary coils serve a double function.
The " X " coils should be of sizes 60 and 250, likewise the grid coils in the intervalve circuit. The

reaction coils should be of sizes 35 or 40, and 150.
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CIRCUIT No. 29. The neutralised three -electrode valve as an H.F. amplifier still has many adherents
who value its quiet background, low initial and running costs, and the high selectivity characteristic
of the circuits in which it is used. In situations where reception conditions are good and an efficient
aerial is available a very satisfactory performance can be obtained irom such a circuit as the one
illustrated above. It uses commercial dual -range coil units and the split -primary method of neutralis-
ing the H.F. valve's inter -electrode capacity to obtain stability of operation. The circuit is shown in
severely simplified form, since this type appeals as a rule most strongly to those who value just this
quality. Refinements are easily added, e.g. a pick-up jack and a volume control, as in Circuit No. 30.
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PENTODE
OUTPUT

TRLUYS.P

CIRCUIT No. 30, illustrating that very popular three -valve combination, the screened -grid H.F.
stage, detector and pentode output valve. The tuning arrangements are very simple, using standard
types of 6 -pin coils, but there are numerous refinements in the L.F. circuits. Note the pick-up jack,

the L.F. volume control, and the pentode output transformer.

CIRCUIT No. 31. A simple but highly efficient three -valve all -mains receiver for use on alternating
current. Employing indirectly heated valves and an up-to-date circuit incorporating the " M.W." dual -
range coil, it gives a performance of an extremely high standard. Half -wave rectification is used in the
power circuit and very simple but efficient smoothing and decoupling arrangements. Note the
" automatic " grid -bias devices and the use of twisted flex for the wiring of the valve heater circuits.
The 001-mfd. compression condenser in series in the aerial lead provides the usual control of selectivity.
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CIRCUIT No. 33 illustrates the use of certain standard types of coils to form an efficient system of tun-
ing and intervalve coupling for a screened -grid H.F. stage. The aerial and grid circuits of the S.O. valve
are made up with two plug-in coils, giving a primary and secondary arrannement, the sizes being
25 or 35 (aerial primary), and 60 (grid), and 75 and 250 on long waves. The H.F. intervalve coupling
is arranged with a 6 -pin coil of a type which is usually found in neutralised circuits. By placing both
neutralising and primary windings in series in the anode circuit of the S.D. valve a sufficient degree
of coupling is obtained to utilise a good measure of the possible amplification of the valve. The low -
frequency circuits are of a straightforward type, transformer coupled, with well -provided anti -battery -

coupling arrangements.
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CIRCUIT No. 34, designed to appeal to those who are interested in coil winding. Astatic home -wound
coils are used, and thus only a modest amount of screening is required. The coils are wound on
3 -in. diameter tubes, each main winding (L, and L.:,) being in two sections in opposite directions.
The first one has 40 turns of No. 24 D.C.C. in each section, and the aerial taps are at 20 and 30 turns
(from outer end) and at the junction point (i.e. centre). For long waves this unit has 150 turns of
No. 34 enamelled in each section, tapped at 50 and 100 turns. The H.F. unit main winding is exactly
the same except that it is tapped at 10, 20, 30 and 35 turns (medium waves), and 30, 50, 70, 90, 110,
and 130 turns (long waves). The reaction winding (L,) is of 25 turns of No. 30 D.C.C. (med. waves)

and 100 turns of No. 34 enamelled (long).
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CIRCUIT No. 41 (to the right). A
converter unit for use where a D.C.
mains unit has been put out of
service by the changing of the mains
to A.C. It then serves to rectify the
A.C. and deliver it to the old
" mains " terminals of the D.C. unit
for smoothing, as usual. A full -wave
rectifier is indicated, and the H.T.
winding on the transformer should
give about 180-0-160 or 200-0-200
volts. The primary winding on this
transformer must be of the correct
rating for the voltage of the A.C.
supply. Note particularly the po-
larity of the output terminals. Check
this up when connecting across to
the D.C. unit. The A.C. mains input
terminals naturally have no polarity
and can be Joined up either way

round.
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CIRCUIT No. 40 (on the left). An
interesting little device for use with
short-wave receivers in which body -
capacity effects are troublesome.
When interposed between h e a d -
phones and set it prevents H.F.
currents from getting into the
'phone cords, and so removes one
of the main causes of such effects.
Use short-wave H.F. chokes and
wire " input " terminals to "'phone "
terminals on the set. Other con-
nections are obvious from the mark-

ing of the terminals.

CIRCUIT No. 42 (left). A very simple but
quite efficient little H.F. unit. An inexpensive
way of increasing the range and selectivity
of a receiver of the " detector and low -
frequency " type by adding a stage of
screened -grid H.F. amplification without
alteration to the receiver itself. Not to be
advised where the set already contains a
stage of H.F. Uses plug-in coils and a
very simple type of circuit, and requires
to be run from same batteries as those
which supply the receiver. Coil sizes :
aerial, Nos. 25 or 35 (75 or 100 for long
waves) ; grid, 60 (250 for long waves). A
few simple precautions mus be taken to
ensure the best results. For example,
the lead marked " to A terminal on set"
should be kept very short and direct and
well away from all other leads. If the
receiver has a choice of aerial couplings,
the one now to be used should be that
normally giving the greatest volume and

least selectivity.
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CIRCUIT No. 44(right) illustrate,
the use of a metal
(o r " d r y ") recti-
fier in a "voltage
doubling '° mains H.T.
circuit. (Note the two
4-mfd. condensers in
series.) Enables ouite
a high output -voltage
to be obtained from a
low - voltage (i n p u t)
type of rectifier. Suit-
able for comparative-
ly simple receivers
requiring a high volt-
age for the " output "
valve. Terminal H.T.

may be used for the
detector vafve, H.T. 2
for the first L.F. stage
and for the
" outfit " valve. Thesingle smoothing
choke must be of the
high inductance, heavy

duty type.
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CIRCUIT No. 43 (left). An interesting
unit for the conversion of a crystal receiver
into a single -valve set of greatly increased
selectivity to meet the needs of the Re-
gional conditions. Connect X and Y to
'phone terminals on crystal set and short-
circuit crystal detector. If no results at
first, reverse X and Y connections. Coup-
ling coil can be a hank of about 20 or
30 turns of No. 24 D.C.C. tied to side of
coil in crystal ,set, or otherwise closely
coupled thereto. Adjust 0003-mfd. (max.)
compression condenser to give the desired
degree of selectivity. The best way of
making this adjustment is to begin with
the condenser at maximum and then
gradually reduce it until just the necessary
selectivity is obtained. In this manner
the best balance between volume on the
one hand and selectivity on the other will
be achieved. The larger the working
capacity here the better the volume, but

the lower the selectivity.
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CIRCUIT No. 45. An elaborate type of A.C. mains H.T. unit suitable for quite large receivers. Very
well smoothed and " de -coupled," and employing a full -wave valve rectifier. Terminal H.T. + 1 is
intended for the detector valve, H.T. -.- 2 for the screening electrode of the Z.1.G. valve, H.T. 3 for
the anode of the valve and H.T. 4 for the L.F. and power stages. In some cases it will be found
best to run the first L.F. stage from H.T. '- 3 and the power stage from H.T. 4. Better " separation "
is often obtainable in this way, and hence more complete prevention of motor -boating with rather

unstable gets.
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CIRCUIT No. 46, showing a simple type of A.C. mains H.T. unit for use with three -valve sets of the
screened -grid, detector and L.F. type in which the screened -grid valve anode and screening electrode
are already provided with de -Coupling devices. Terminal H.T. is for the screening electrode,
H.T. + 2 for the detector, H.T. + 3 for the S.G. anode, and H.T. -I- 4 for the L.F. or power valve.
Note the double -winding type smoothing choke used at one point and the 4 -volt winding in the trans-

former for the heaters of A.C. valves.
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CIRCUIT No. 47. A D.C. mains H.T. unit of a particularly well -smoothed and de -coupled type, with a
special voltage -control device. This is the 10,000 -ohm variable resistance which is adiusted when
the unit is actually working until the voltmeter reads the correct figure for the L.F. and output valves
(i.e. 120, 140 or 150 volts, according to the rating of the valves). The various output terminals shou:d

be used exactly as in Circuit No. 45, which incorporates the same voltage -control scheme.



24 Presented Free with "Modern Wireless," February, 1931.

CIRCUIT No. 48. A very much simplified D.C. mains H.T. unit for running sets of the detector and
low -frequency type. Incorporates the same voltage .control and measuring method as No. 47, but
has only two output tappings. Of these, H.T. 1 is for the detector valve and H.T. --I- 2 for the L.F.
On very bad mains place a heavy-duty H.F. choke in series in the negative lead, as in Circuit No. 47.
Note the special terminal in both these circuits to which the earth lead must be transferred. (Leave

earth terminal on set blank.)

OlsiONOOMML..

CIRCUIT No 49 (above) illustrates a double rejector device
for the elimination of either or both of two interfering trans-
missions specially designed for the Regional areas. The coil
sizes aro indicated in the diagram, and the condensers are of
the adjustable compression type. Swathes put one or other

of the rejectors out of action when not required.
CIRCUIT No. 50 (right). The " Contradyne " device, which
will prevent local station interference on long waves with
practically any set. Switch " shorts " coil to put it out of
action when working on medium wave -band. Coil is wound
in sections on 2 or in. diameter ribbed former, in which
ten sets of slots have been filed. Usually increases volume
of long -wave stations perceptibly, as well as stopping

" local " interference.
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PILOT RADIO Manufacturers' Kits

KIT for
EVERY CIRCUIT
Let us know the circuit in which
you are interested. We will send
a detailed price list by return.

SUCCESS GUARANTEED. Every part down
1,, I ittt lass screw, in aI a I 1.0 iVe carton, includ-
ing The Famous Filet Test Meter, without
w hell no set is ,. tillplet0.

CIRCUIT No. 12 :
Kit " A " Cash £4-9- I or 12 monthly 8 2
Kit " B " Priee £5-8- 1 payments of 9 11
Kit C £6-1- 10 11 2

CIRCUIT No. 27 :
Kit " A " Cash £6- 2-9 or 12 monthly 11 3
Kit " B " Price £7-10-3 payments of 13 9
Kit "C " £8-15-3 16 1

CIRCUIT No. 48 :
FILOT RADIO KIT. Complete with _Metal
c,.i,inet. Cash Price £6-5-6 or 12 y
1-..vments of 11. 6.

IMPORTANT NOTE. KIT A " is less
anh s and ..bin... KIT " B" with valves less

KIT C " with valves and eabinvt.
.410 parts supplied separately.

IM MEDIATE
DELIVERY

and Accessories

23/6

COSSOR EMPIRE MELODY
10/.. MAKER KIT, 1931 model, S.C., detec-

f tor :LIM }PM cr. Cash Price £6 17 6
Only Balance in 11 monthly payments of 12.9.
Send 1931 OSRAM MUSIC MAGNET

HIT, two 5.0., detector, and Pow..Cash Price £11 15 0
Only Salome. in 12 monthly payments of 18.6.
Send DYNAPLUS SCREEN THREE KIT.
1076S.C., detector. and power.Cash Priec £5 14 6

Balance- of 11 monthly payments of ICE&
All the above kit prices includevalves and cabinet.
EXIDE 120 -VOLT WE. TYPE

8/6 ACCUMULATOR. in Crates.
Cash Price £4 13 0

Only Balance is 11 nmnthly payments of 8,13.

Only

St 11t1

Send REGENTONE H.T.
9,,, ELIMINATOR FOR A.C. MAINS.G One variable, one power. onevariableCash Price £4 19 6

Balance in 11 mont hly Pattlionts of 912.
ATLAS H.T. ELIMINATOR AND
CHARGER. Model 188 for A.C. MainsCash Price £6 0 0
Balance in 11 monthly payments of 11,-.
LAMPLUGH OR FARRAND IN-
DUCTOR SPEAKER, for perfect re-
production. Unit and chassis complete.
rt ady mounted. Cash Price £3 10 0
Balance in 11 monthly payments of 6,5.
B.T.H. PICK-UP. TONE -ARM AND
VOLUME CONTROL, complete.

9 Cash Price £2 9 6
.n 5 monthly payments of 9"..

DOUBLE -TRAPPER C.O.D.

Only

Send

11! -
Only

6/5
Only

Sr A

See Dee. 13th. 1930,

Assembled,Wired and Tested
Send no money.

REAPIY PPR USE.

Pay the Postman.
IMMEDIATE DELIVERY.

SEND NOW FOR THE PILOT CHART.Contains detailed Price Lists of allthe latest and best Kits. and over 30valuable Hints and Tips for the
Amateur Constructor.

Post
Free

ALL ORDERS
CARRIAGE PAID

PETO-SCOTT CO. LTD.
OUR NEW CATALOGUE
Ceac,ibing ALL THE LEADING MAKERS' Receivers,
Components, Radio Gramophones, Pick-ups, etc. A

veritable guide to Radio. Get your copy to day.
LONDON 77, City Road, E.C.1.

'Phone: Clerkenwell 94o6 -7-S.
62, High Holborn, 'Phone: Chancery 8266.
MANCHESTER 33, Whitelow Road, Chorlton
cum -Hardy. 'Phone: Chorlton-corn-Hardy 2o_8.
NEWCASTLE, STAFFS: 7, Albany Road.

Please send me FREE your (al Easy Way Cata-
logue Its) Pilot Radio Chart.

.11)1)3;1's.-:

M.W.B.2,31
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KITS OF PARTS

FREE
CATALOGUE

" RADIO OUT
OF INCOME."
Free Catalogue o
Sets and Speakers
selected by our
expert; as the
finest value :b..

tainable.

riYou can purchase a Complete Kit of Parts
for every circuit described in this Booklet
for cash or by easy payments from Ready
Radio. There is no need for you to experi-
ence delays or disappointments. Ready
Radio hold huge stocks of all specified com-
ponents. Every Ready Radio Kit is guaran-
teed complete and exact to specification.
?dullard or Cossor Valves supplied with all kits.

IMMEDIATE DISPATCH
CASH OR EASY PAYMENTS

Send for Further Particulars.

159, BOROUGH HIGH STREET,
LONDON BRIDGE, S.E.I.

Telephone Hop 5555 (Pnvate Erch,mge) Telegrams RfADIRAD , SE D/ST

GET THIS
BOOK

A complete ency-
elomedia of alt
Modern Sets,
Speakers, Equip-
ment, Component;
a n d Accessories.
and particulars of
vernthing needed

I u the Set Builds:.
('rice 1/- post free.

READY RADIO (R.R., Ltd.), 159, Borough High Street, S.E.1.
S.G.


