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T HE year 1924 begins with great promise 
for the future of radio. During the 
past year we have witnessed steady 

progress in both the technique of the art and 
its adoption by the non-scientific public. The 
man who twelve months ago looked upon 
radio as a thing of mystery-a wonderful 
invention without doubt, but of little personal 
interest to him-is now found glancing down 
the daily broadcast programme and discussing 
from his corner seat in the " smoker " the 
achievements of the previous night. In a 
phrase, radio is now established as the most 
popular home amusement. 

Not the least interesting aspect of radio 
telephony is the remarkable success with which 
the reception of broadcast concerts from the 
other side of the Atlantic has been accom
plished. As has happened in so many branches 
of the art, amateurs have here led the way, and 
if keen experimenters had not sat up night 
after night with no other purpose than en
deavouring to snatch a few words from across 
the 3,000 mile expanse of ocean; most of the 
"experts" would not have thought it possible. 

In this, our special" long distance "number, 
the reader will find several articles having an 
important bearing upon such reception. In 
" Some Notes on Long Distance Reception " 
a full explanation is given of the peculiarities 
which surround the Transatlantic· reception, 
whilst in the article " Continental Broad
casting and what to Listen for " the talented 
Editor of our French contemporary," T.S.F. 
.11oderne," gives fullest details as a guide to the 
reception ·of broadcasting from across the 
Channel. 

High-frequency amplification, the secret of 
hng distance work. is ably explained in a 
special al'ticle, and the principles of the now 

famous " Cowper circuit "-a form of receiver 
eminently suitable for long distance work-is 
fully described by the inventor. 

In presenting these special features, the 
general requirements of our readers have not 
been forgotten, so that they will find the usual 
practical descriptions of efficient yet simple 
receivers of several types. A very large 
number of readers will welcome the section 
of this issue in which we publish the most 
complete and up-to-date list of amateur call 
signs and addresses yet given. 

Many readers have written to,say that it is 
one of the attractions of MoDERN WmELESS 
that it so frequently presents something 
entirely new. Living up to our reputation, 
we present in this issue the description of a 
remarkable " All-Circuit " instrument which 
combines the appearance, efficiency and con
venience of a finished cabinet set with the 
flexibility of a set of units. The man whose 
tastes lean towards experimenting with the 
new circuits will find much to interest him in 
the article " Some Choke Coil Circuits," an 
article which may well start a " boom " in 
choke circuits,just as we have had a boom in 
tuned anode receivers. Of general articles, 
too, we can present a-large variety, extending 
from notes designed entirely for the beginner 
up to practical descriptions and workshop 
wrinkles for the man who makes all his own 
apparatus. 

It is appropriate in a special long distance 
number that we should offer the hearty 
congratulations of MODERN WIRELESS to 
Mr. Partridge, zKF, of Wimbledon, who in the 
middle of last month succeeded in effecting 
two-way communication for considerable 
periods with Mr. K. B. Warner, Secretary of 
the American H.adio 1\.elay League and 
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Editor of our interesting Amencan contem
porary " Q ST." A year or two ago we con
sidered it wonderful that we could hear 
signals from the other side of the Atlanhc on 
the small powers used by our Transatlantic 
confreres, and last winter, although careful 
preparations were made, only occasional 
signals from this side were hc;ard in the States, 
We understand Mr. Partridge has been using 
a wave-length considerably shorter than 
usually adopted by amateurs and has succeeded 
in getting in touch with Mr. \Y arner for some
times two hours at a time. Another London 

experimenter, Mr. Hogg (zSH) has also 
effected two-way communication with Canada, 
so that we have not the slightest doubt 
that before another few months have passed 
British experimenters will be able to com
municate with their colleagues in Australia 

· Witli the intervention of only one or two relays 
. in the. States. It must not be forgotten that 
trans~Pacific communications from the Pacific 
seaboard of the United States to Australia 
and New Zealand have now become quite a 
regular feature, although this distance is con
siderablygreater thah that across the Atlantic. 

Q
UITE apart from orthodox 

jamming by transmitting 
stations and the squealing 

of inexperienced or unscrupulous 
listeners-in, the possessor of a 
sensitive receiver may have to 
contend with troublesome inter
ference arising from sources in no 
way connected with wireless, 
sources which are not always easy 
to identify and locate and which, 
in some cases, give rise to inter
ference so serious that effective 
reception may become practical~y 
impossible. An adjacent electnc 
railway or tramway, a motor w1th 
sparking commutator, the ignition 
of a nearby internal-combustion 
engine, a partial fault on the 
electric light circuit, an overhead 
trunk telegraph line carrying higl~
speed "auto," an electro-therapeutl· 
cal and X-ray practitioner with a 
12-in. spark coil or even a small 
boy with his Rhurnkhorf coil and 
Geissler tubes, may be at the 
bottom of it, or it may be some
thing more subtle; such as the 
intermittent leakage of atmospheriC 
electricity from a partially insulated 
conductor or even the variable 
contact of two conductors such as 
a loose wire dangling against a 
water-pipe. Frequently these things 
are by no means easy to traee, and 
it is often impossible to deal with 
the trouble at its source. 

The writer has had a number of 
experiences connected with local 
interference, and in one case came 
near to closing down an important 
receiving station, during the war, 
solely because faulty overhead A.C. 
mains were making reception un
reliable. The trouble was in1er
mittent and varied in intensity, 

coming through in the phones as 
long grinding and scratching noises 
capable, sometimes, of wiping out 
whole Mors.e groups. Fortunately 
it was found possible S\lf!iciently to 
reduce the interference by bringing 
the mains to the station and 
keeping them earthed there, so 
that the necessity for shutting 
down the station was avoided. 
Drastic remedies of this kind are, 
however, out of the question in 
ordinary circumstances, and in such 
cases it is possible only to minimise 
the trouble by the introduction of 
such dev}ces as screening, trap 
circuits, astatic arrangements and 
directional reception. 

A sensitive unscreened receiver 

in the writer's laboratory picks up 
all sorts of extraneous noises, such 
as the ignition of passing motor
cars and cycles, and it will register 
as a distinct and unmistakable 
click the gentle removal or replace
ment of a spanner from the lathe 
bed at the far end of the "lab." 
An equally sensitive receiver, effi
ciently screened with metal sheet, 
is practically immune from direct 
influence, though it responds to 
sparks from a distant electric tram 
system, the resulting H.F. being 
sufficiently powerful to impulse the 
aerial. Such an untuned impulse 
cannot be cut out by a trap circuit, 
and the only remedy lies in the use 
oi dirootional reception. 

A frame aerial car set used with a portable A n~cplion loud-speaker, 
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OMNI-CIRCUIT 

A new Receiver with which practically any Circuit may be tried 
By JOJLV S'COTT-TAGGA_RT, F.lnst.P. (Editor of "Wireless JVeekly" and of 

".llodem 1Virele~s "). 

FOR a long time I have been 
trying to devise some 
scheme which would en

able the experimenter to try out, 
with a minimum of effort, the 
numerous circuits which appear 
from time to time, and the r 5 r 
circuits in my two books " Practi
cal \Vireless Valve Circuits" and 
";\fore Practical Valve Cir';;uits." 
I have at last found a solution, 
and a description of it has just 
appeared in Wireless Weekly. 
It is known as the TVi rr/e ss 
Weekly "Omni - Circuit" Re
ceiver, and readers of :\foDERN 
\VIRELESS will, I feel sure, be in
terested in what marks an entirely 
new departure from existing prac
tice in wireless sets. 

The trouble about an ordinary 
wireless receiver is that it is more 
or less designed for a specific pur
pose, and that its flexibility is, 
in most cases, negligible. There 
are, of course, some highly ex
pensive receivers with which one 
can obtain a variety of effects-for 

example, cutting out high-fre
quency or low-frequency amplifying 
valves-but there has been no 
solution to the problem of pro
viding a set which, while remaining 
a real set mounted in a cabinet, 
aJiords the experimenter facilities 
for modifying the circuit. 

\Ve have had sets which, by 
means of switches, provide for two 
or three difierent circuits; we have 
had unit sets which, while they 
have many advantages, do not 
lend themselves to a rapid change 
of circuits ; we have had several 
types of sets which consist of 
boards on which different com
ponents are mounted, the wiring 
being all visible and on top. 

These attempts have in no cas;) 
resulted in a finished-looking set 
which enables the experimeter 
to wire up any circuit he likes in a 
few minutes and yet be able to 
present an instrument which re
mains entirely unchanged in its 
appearance. 

I would like my readers to glance 

at Fig. I--a photograph of the 
Wireless Weekly Omni-Circuit H_e
ceiver. No one, to look at it, 
would imagine that it was anything 
else but a nicely finished three
valve set ; nevertheless, this per
haps rather elaborate-looking three
valve receiver could keep any 
experimenter busy for month,; 
trying out thousands of different 
circuits, and deriving experience 
of the most valuable kind. 

Moreover, whenever the set has 
been rewired, its appearance will 
always resemble that of Fig. I. 

No matter how complicated the 
wiring may be, or how many com
ponents are used, the set is fit 
to place on the drawing-room table, 
and the experiments may be carried 
out on the same table without any 
waste of time, straggling wires or 
disturbance. 

In reality, the set shown in Fig. I 
is not so innocent as it looks. 
If you took hold of the front edge 
of the top of the cabinet and lifted 
it up you would find that the top 

Fig. I.-The Omni-Circuit Receiver ready for work. 

r86 
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Fig. z.-The secret is revealed as soon as the lid is lifted. 

FJg. 3.-A "close-up" of the terminal board in position. 

I87 
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Fig. 4.-Details of the terminal board mar flings. 

of the cabinet was a lid and that 
immediately beneath the lid was a 
neatly arranged terminal board 
having about 50 terminals 
arranged in rows, each terminal 
being numbered. Fig. 2 shows the 
secret of this new type of receiver. 
On lifting the lid, the user of the 
set sees before him a number 
of terminals, each separately num
bered and each going to a termi1ial 
of a component part mounted on 
the front sloping ebonite panel. 
On this panel you will see three 
valve holders, three filament 
rheostats of the carbon plate type 
so that dull emitter or ordinary 
valves may be used at pleasure, 
three variable condensers of 
o.ooo5 ,..F capacity, a crystal de
tector of a particularly good type, 
aerial and earth terminals and ter
minals for high-tension +and- and 
low-tension + and -, and two ter
minals for telephone receivers or a 
loud-speaker; two coil plugs en
abling two plug-in coils to be used, 
these coils being widely spaced so as 
to av')id inductive coupling. 

Tluse are a few of the compon
ents which, as it were, show 
throug 1. An examination' of the 
inside of the box would reveal a 
step-up intervalve transformer; an· 
iron-core choke coil suitable for the 
choke circuits of different kinds 
which may be devised, a few of 
which are !Yiven in this issue of 

l\fODERN vVIRELESS for the first 
time; a couple of 0.002 ,..I<' capacity 
fixed condensers; a fixed condenser 
of o.ooor ,..F capacity,. particularly 
useful for the constant aerial tuning 
system described in my Radio Press 
Envelope No. I; two grid con
densers of o.ooo3 ,..F capacity, one 
o.oor ,..F fixed condenser, and three 
variable resistances, two being 
i to 5 megohms and the other 
5o,ooo to roo,ooo ohms. The 
little knobs which vary these 
resistances are showing on the 
front of the panel. 

In addition, on the left-hand side 
of the cabinet is mounted a three
way coil holder. 

It will not need much imagina
tion to appreciate the innumerable 
ways in which the set may be used. 
A special plan of the terminal 
board is shown in Fig. 3, and a line 
drawing will be found in Fig. 4· 
In this case the terminal board 
consists of an ebonite panel on 
which is stuck a sheet of varnished 
paper on which the different com
ponents have been illustrated, just 
as they are drawn in a wireless 
circuit. For exah1ple, two ter
minals go to two terminals on a 
fixed condenser mounted on the 
back of the front sloping panel ; 
the two primary terminals 2 I and 
22 of the intervalve transformer go 
to the two primary terminals on 
the transformer itself which is 

mounted on the back of the sloping 
panel. Similarlv, the two second
ary terminals 29 and 30 go to the 
two secondary terminals on the 
actual transformer ; the high
tension positive terminal No. 24 
is connected to the high-tension 
positive terminal on the front of 
the panel (the uppermost of 
the four terminals on the right
hand side of the panel in Fig. 1). 
The aerial and earth terminals an< I 
the terminals of the two fixed coil 
holders on the front of the panel 
project inwards from the front 
sloping panel, which is about an 
inch higher than the horizontal 
terminal board panel. The ter
minals on the inside can therefore 
be joined to any of the terminals 

. on the terminal panel. 
It will thus be seen that all 

the terminals on the terminal 
board go to corresponding com
ponents elsewhere in the cabinet, 
and all these components are 
separate and unconnected. An ex· 
ception to this is with regard to the 
filaments of the three valves ; these 
are all connected in parallel, a 
filament rheostat being connected 
in each negative lead. This is 
what is done in practically every 
circuit and therefore, to simplify 
the receiver as much as possible, 
the filaments were connected in 
parallel. 

When designing a set of this 
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description, one is connnually torn 
between the desire to put in every 
component likely to be used and 
the wish to avoid making the re
ceiver too large and unmanageable 
and too costly. Moreover, it is 
desirable to avoid unnecessary 
wiring, ancl for this reason the 
filaments were connected up in 
parallel. Otherwise, any of the 
components may be connected 
up in any way desired. The way 
this is done is simplicity itself. 

A number of rubber ·covered 
flexible leads of two or three 
different lengths are made up by 
using bare rubber-covered stranded 
wire and soldering at each end 
fish-tail bits of brass usually known 
as spade terminals. All you now 
do if you wish to connect up a new 
circuit is to open the lid of the 
receiver and proceed to wire up 
the components from a wiring 
cliagram, the different connecting 
leads being used ; two or three 
of these spade terminals will easily 
go under any one of the terminals 
if it is desired. Having wired 
all the terminals by means of the 

leads, a process which may be 
carried out in five minutes without 
any trouble whatever, the lid is 
simply lowered back into place and 
to all intents and purposes the set 
is unchanged. Nevertheless, hun· 
dreds and even thousands of differ
ent circuits may be tried with this 
receiver. 

Ideal for the Beginner 
It must not be imagined that 

this receiver is only .suitable for 
the circuit enthusiast. Some 
people· who desire to listen in to 
broadcasting, for example, may 
only desire to change the circuit 
six times in a year when they hear 
of some particularly good arrange· 
ment being evolved. 

It is proposed shortly to give 
every week in Wireless Weekly a 
new arrangement of connections to 
conform to new circuits. Each 
terminal is numbered, and every 
week a list of numbers will be given,. 
somewhat resembling a chess pro
blem. Even a person who knew 
nothing whatever about wireless 
could derive great interest from 

Fig. 5.-A peep behind the scenes. 
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rewiring the set to different circuits. 
To some the receiver might be 
something almost in the nature 
of a plaything, while to the really 
serious investigatqr the set affords 
the greatest possibilities. Anyone 
-could wire up the set by giving 
.them the number<>, but the ex
:perimenter of experience will prefer 
to wire up the terminals without 
bothering about the numbers, the 
conventional signs on the panel 
telling him all he wants to know. 
These co'nventional signs, of course, 
will be engraved on the black 
ebonite panel, but at present a 
varnished sheet of paper has been 
employed. 

Any addition or connection may 
be made in a few seconds. For 
example, if it is desired to try the 
effect of a fixed condenser across 
the transformer winding, the ex
periment may be carried out and 
finished within half a minute ; 
there is no question of parts 
straggling about on a tn ble. 

Of course, it is not possible for 
everything, to go inside the box, 
although it would be a simple 
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matter to have a larger set con
taining more components. It has, 
however, been decided to fix on 
this present design. Although the 
idea was conceived some time back, 
it has only been, after making 
several models, considered a suit
able time to publish the invention. 
A three-valve set was found to be 
practically as cheap as a one-\i:alve 
set, and yet it is by no means 
necessary that the beginner should 
start with three valves. He will be 
able to carry out innumerable ex
periments with only one valve. 
Later I propose describing a second 
cabinet containing additional parts 
and dry batteries for use with dull 
emitters and this cabinet set wiil 
stand ne_;.t to the one just described, 
the adjoining sides o£ the rcspecti,·c 
lids having a number of groow~ 
in them to enable lead'> to p:1ss 
from one termiual board to the 
other. 

The only technical objecticm 
that cou'd be raiscd would be 
with reg:.rcl to the crossim: of 
leads. 

Examples of Circuits 

The following terminal connec
tions would be made to wire up 
the set to the circuit employed. 
These are given merely as examples 
of the thousands of possible com
binations. 

Single Valve Dual, 24 connections:-

5I-II 3-2 I-2 
9-10 10-30 29-52 

sz-48 44--52 36--12 
25--26 26--31 23--24 
23-47 18--zo z8-zz 

STrso 2- Valve Eeceiver, zo connections:-

51--10 
29--37 
r;-r8 
27-14 

I-2 

30--38 
25--20 
14--5 

2--IZ 
52--48 
z6-24 
13--40 

3-!2 
29-37 
4-- 1 7 

32--40 
2I-JI 

9-30 
4-23 

32--40 
6---22 
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52--9 
38-30 
17-18 
31-39 

29-52 
31--17 
I il--l<) 

2---24 

3 valve ST45 Circuit (r H.F. tuned anode with reaction, r valve detector 
and I LF. amplifier), 23 connections:-

51--10 2--I 2-- ·J 2 9--sz 52--48 
4---I 7 I 7--18 25--26 2f>-LJ- 32--40 
4-19 Zj--q q--s I.)--32 6--33 

41--22 21--2+ 21--45 22--46 30-16 
2')--48 8--23 31--2"1 

Conclusion 
It is, of course, not possible to 

give in this issue all the con
structional details. :\fore informa
tion regarding the construction 
and uses of the IVireless Wccklv 
Omni-Circuit Heceiver will appear 
in Wireless Weeldy from time to 
time, and it is proposed, when a 
sufficient number of readers have 
these sets, to devote a certain 
amount of space to experiments 
with the set every week. Eeaders 
will be able to exchange their 
opinions and a vast club of users 
will thus be formed, 

• • • 

X ext month I propose to give 
further constructional details, and 
Hadio Press, Ltd., the publishers 
of Wireless T·Vee!ily and MoDEHN 

vVrRELEss, will very shortly issue a 
Eadio Press Envelope giving blue 
prints, sheets of working instruc
tions, sheets of working drawings 
and sheets of photographs printed 
on special art paper, list of com-" 
ponents, etc., for making the 
Wire!ess Wee!dy Omni-Circuit Re
ceiver. \Vhen ready this will be 
duly advertised, • 

A CRYSTAL NOTE. 

In a vt~!ve factory, Note the elaborate apparatus necessary, 

In order that the public should be able to 
obtain full benefit from the purchase of ready 
mounted crystals, it is, of course, essential that 
the sizes and t,hreads of these cups should be 
standardised. At present a great variety of 
sizes is in use, and the threads of the mounting 
screws are sometimes 6, sometimes 4 and 
sometimes 2 B.A. The various trade associa
tions would certainly do well to call a confer
er:ce to discuss the standardisation of parts, 
and a good start might be made upon crystal 
cups. Once the desirable standardisation is 
achieved, the exchange of a crystal for a new 
one will occupy only a moment or two, and the 
careful user can keep two or three spare 
crystals on hand for immediate interchange. 



A War.ain~ 

T HIS, they tell me, is to be 
a spec1al long distance 
number. On other pages 

able and serious-minded writers 
will no doubt tell vou ·how to hear 
New York, or Honolulu, or Hong 
Kong, as you list. They will 
explain that here you place a coil 
of so many mics, there a condenser 
of such and such a fraction of a 
microfarad, here a valve, there a 
transformer, and the thing is to 
all intents and purposes done. 
All that remains is for you to sit 
yawning and shivering into the 
small hours, a process that appeals 
but little to those that are fa-t, 
sleek-headed men, and such as 
sleep o'nights. Pay no heed, 
reader, as you ;value your health, 
your sunny temper, and your 
bank balance to those who seek 
to delude you. Listen .to my 
words, and mine only. I will give 
you the whole secret of perfectly 
painless long-distance reception. 

The only outfit really needed 
for its successful accomplishment 
is a large and showy aerial and a 
conscience that has been thoroughly 
well trained .to speak only when 
spoken to. It is not even necessary 
for you to possess a wireless set ; 
you can always refer darkly to 
some epoch-making experiments 
that are in progress, explaining 
that it would be a breach of con
fidence to let anyone sec your 
apparatus. A guarded mention of 
the War Gffice or the Admiralty 
usually suffices to make your 
hearers wag their heads knowingly 

and say: "Ah, I see." E\·cn 
though you have said nothing 
about the alleged experime11ts, 
always pledge them to secrecy; 
this will ensure that all kinds of 
wondrous rumours regarding your 
prowess are published abroad. 

Some Helpful Hints 
The subsequent procedure is 

perfectly simple. Wait until an 
important transatlantic test has 
been arranged for three o'clock in 
the morning, and retire comfort
ably to your bed on that night as 
usual. The next morning in the 
train going up to busipess, remark 
casually to your next~door neigh
bour: " I thought \YI-IAZee's 
modulation was rather poor; didn't 
you? " Always say ;et, not zed: 
this is one of the most _important 
points in long-distance reception. 
An awed silence will descend. upon 
the carriage. Little Bloggsby, 
whose dark-ringed eyes show .that 
he really has been fool e·nongh to 
wake and shiver, will ·hazard a 
remark about V.'GY. 

"Oh, \VGY," you riposte, " I 
never bother with him ; he's- so 
easy to pick up." Br-o:wnson, who 
also bears the tell-tale.marks, will 
then join in saying that he- thought 
\VHAZee's transmission, of " Tell 
me ; I'm feeling slopp)"," ap1 
proached perfection. You cinfprm 
him gently that tlus ite~ was sent 
not by a:a American :statiqn, but 
by Aberdeen. " D~c11lt, ... of 
course " you add, " to .tell which i~ 
which' if :you are working with a 
small set." That finishes Brown
son, 

rgr 
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The Need for Tact 

Consolidate your position bv 
criticising the transmission ci"f 
"Kitten on the Keys," "At the 
Bamboo Babies' Ball," and "The 
Star-Spangled Banner." You are 
on safe ground here, for these items 
form part of any transatlantic 
test. Keep this up until you have 
reached your destination, and you 
are safe. 

On the way home things are 
easv. You will already have 
peri1s~cl the evening paper in which 
are full details of what took 
place. You are thus prepare.Q. to 
discuss things mare widely> making 
scathing ·references :to .loca;l .Mcil
lators (hete you should gla;r-e:fi.ercely 
at Bloggsby, who .is i:Docsmall to be 
formidable}, and to the uusuilable 
:Weather conditions \V:hltih prev.e:nted 
those ·with ordinar~·· sets from 
hearing mU:Ch . .::In ;a Jiew minutes 
the whole can:iag:e-"mtl will be 
hanging on your atps thirsting for 
:hints that will help them to 
achieve something like the noble 
results that alWays ·fall .to your 
happy lot. Hene; of course, you 
sniile, shake your head in the 
kindliest .pGssible way, saying that 
you on:ly wish ::you might teU. them, 
:and that no doubt they will know 
before long,. for the work that you 
and •a certain Great Personage are 
it.mdocta;king 'in collaboratioa is 
very nearly complete.. 

An- Alternativ~, 
An alternative method, 1i1most 

equally successful, is to lie low and 
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say nothing until you have heard 
from the burners of the midnight 
oil exactly how things went. Then 
you can chip in with a few patron
ising remarks, saying how credit
able it is to the great body of 
amateur enthusiasts that such 
w.:Jnderful results are achieved with 
simple and often home-made 
apparatus. Once you know what 
those who sacrificed sleep have 
heard, it is easy to improve upon 
it if you have any skill in the use 
of words. Let the others talk, 
what time you smile indulgently; 
and then when they have finished, 
speak modestly about your own 
achievements. 

One thing is important. Never 
be drawn into any really technical 
discussion. If the waters seem to 
be getting. beyond your depth, a 
wave, of the hand and an airy 
"Well, I'm afriad that I mustn't 
go into that question, much as I'd 
like to," invariably suffices to save 
you from impalement from the 
horns of any passing dilemma. 
Follow these simple hints and they 
will increase the range of your set 
more than the addition of three 
stages of high-freque11cy amplifica
tion. It is by sheer tact coupled 
with a little quickness of mind 
that half the long-distance receptio11 
is done. 

hisult to Injury 

Those ,on the other side of the 
Herring Pond are, · of course, 
luckier than we as regards the 
hours they have to keep for 
receiving transatlantic broad
casting. When our stations are 
closing down at I I p.m., it is but 
six o'clock with them. Hence, 
they can recline luxuriously in 
their arm-chairs after tea and 
invent their taradiddles in complete 
comfort. In one respect, however, 
we score. We can always obtain 
the nourishment that is essential 
for lubricating the imagination, 
whilst they must do their inventing 
upon lime juice or lemcnade, or 
some, equally ineffectual mental 
fertiliser. 

In this connection I thought it 
was a little tactless on the part of 
whoever was conducting the English 
end of the test at z LO during the 
early days of December to beg 
those at WGY to pull themselves 
together by taking a good drink 
ere letting the control valves rip. 
That surely was rubbing it in 
quite unnecessarily. 

At Last 

Talking of the States, I see ~hat 
what I have been expecting for so 
long has at last come to pass over 

there. I am not referring to a 
strike against the tyranny of 
English lecturers-any of our 
writers who is temporarily out of a 
job of work takes the first boat to 
New York and passes his time in 
telling Yanks (who pay to hear 
him !) precisely what he thinks of 
them, their manners and their 
customs. Nor am I thinking of 
the anti-nicotine campaign or of 
the crusade to obtain perfectly 
proper theatrical performances. 

I mean the wireless divorce. 
No one in America ever gets 
married in the ordinary hum-drum 
way. When your time comes for 
committing matrimony, you do it 
in an aeroplane, or a lion!s den, 
or a submarine. Should these 
have become rather common, you 
cudgel your brains to think of 
some place of a kind that 110 one 
else .has ever thought of. Marriage 
is a difficult business over there, 
and to compensate for this-, divorce 
has been made correspondingly 
easy. 

A Sad Story 

Strangely enough, until the last 
few weeks no one had ever thought 
of citing wireless as a cause. But 
now one brave woman h.as come 
forward to champion the cause of 
her oppressed sisters. Hundreds, 
nay, thousands of them have been 
suffering in silence, but she alone 
has had the courage to stand 
boldly forward and to claim divorce 
as her right on the ground that her 
husband is an incorrigible and 
incurable wireless maniac. 

Did she wish to converse sweetly 
with him, he sat with the 'phones 
upon his head, vouchsafing her 
never a grunt. If she moved, his 
looks and his bitter words enjoined 
instant and complete silence. And 
now for the most brutal part of 
this sad tale. When after per
forming prodigies of tuning he 
failed to get distant stations, he 
lifted up his voice and filled the 
air with naughty words. 

Deliverance 

Think upon this, you who nightly 
strive after the far corners of the 
earth. Are you not silent when 
you should be telling your wives 
the gossip that you have heard 
during the day? Do you not 
repulse their offers of sweet com
panionship by intimating that the 
click of sCissors and the gentle 
ripple of polite conversation are 
out of place in the wireless den ? 
Do you nQt keep terrible hours, 
crawling into bed when the dawn 
is about to break? You oannot 
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deny that you c~o all these things, 
and more also. 

So far our poor wiyes have 
suffered meekly, but one of these 
fine days there will arise in this 
country a woman who will liberate 
her fellow sufferers by bringing in a 
Bill to make acute radio-mania a 
sufficient cause for divorce. Then 
our wives will cast us off, leaving 
us to our own unhallowed devices, 
and we . . . well, we shall really 
be able to get some serious work 
done. 

Bootlesby's Terrible Plight 

There is, of course, the other side 
of the question. My friend 
Bootlesby, who knows nothing at 
all of wireless and does not want 
to do so, has a wife who is one of 
the most acute cases of radio
mania that has ever been recorded. 
On one occasion when the baby "as 
yelling for its bottle she abser t
mindedly thrust into its gaping 
mouth a valuable condenser, over 
whose loss she was inconsolable 
for many a day. You will see her 
sallying forth wearing a length of 
4 B.A. rod as a hatpin, and her 
shoes as often as not are laced 
with odds and ends of flex. 

Poor Bootlesby is desperate, 
especially now that she has 
developed what Americans call 
the long-distance itch. 'Tis he 
who must rise from his warm 
couch to persuade the baby to 
switch off, for she, instead of 
being in her place, is seated down
stairs at her wireless set, hearing 
nothing of her offspring's vocal 
efforts owing to the fact that 
telephone>~ are clamped firmly 
about her ears. So far as I can see 
there is but one course for him. 
He, too, must take up wireless. 
Then they can decide by the simple 
expedient of spinning a coin who 
is to be on duty with the baby. 
But the thought of two radio 
maniacs beneath one roof is a 
rather appalling one when you 
come to think of it, and what the 
baby's ultimate condition will be 
I cannot imagine, for it will doubt
less catch the disease in an acute 
form at a very early age 

A Happy New Year 
May I wish all my readers, long· 

distance enthusiasts, and imitators 
of the late George \Vashington 
alike, A Happy and A Prosperous 
New Year? That your good 
resolutions may not become pavirig 
stones, and that your sets may 
behave themselves as they should 
in all respects, is the heartfelt 
wish of-

THE LISTENER-IN, 
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THE NEW LOW-FILAMENT CURRENT VALVES 
By A. D. COJ'VPER, M.Sc., Staff Editor. 

Readas of ::\IonERX \VmELEss will lJe interested in our report on the new dull

emitter l'alve~. It i~ the rewlt of indep~ndent tests conrlurtcd by our own sta.(J. 

A GREAT step forward in 
rendering possible the uni
versal enjoyment of radio 

telephony at more than suburban 
crystal range, has been made with 
the development of the dull-emitter 
and low-consumption type of valve. 
The earlier types of dull emitters 
were really not a dry-cell proposi
tion at all, except as a temporary 
expedient, as few but the largest 
dry-cells could maintain the 
necessary current for <Jny length 

The Penton valve. 

of time, although they represented 
a very appreciable economy of 
demand on the accumulator. The 
" Peanut" type of valve, with its 
demand for some i ampere at 
around I volt, is more reasonable, 
as but one dry cell (or large wet cell 
of the Lec!anche type) is required, 
and that can well be of the monster 
variety which can stand the strain. 
Actually it is often operated suc
cessfully (for brief and intermittent 
use) with quite small dry cells. 

The other types, the DE 3, 
AR o6, and B 5 valves, t<Jke the 
extraordinarily small current of 
.o6 ampere, so can be run even off 
a pocket flash-lamp battery if 
desired ; but the voltage required 
is a somewhat awkward figure ; 
2.4 to 3 volts. This suits admirably 
the powers of two dry cells in 
series, when fresh, but when 
approaching the end of their 
qvailable life, and giving litHe over 
.I volt in action as a consequence, 
a third cell must be added. Thu's 
the utilisation of the L.T. batterv 
cells is not very economical-th~e 
manufacturers specify usually three 

dry cells in series to make sure-and 
an exceptionally high filament 
resistance has to he used to control 
them when the batteries arc new. 
In the tests referred to here, two 
large dry cells, or Le Carbone wet 
cells, fairly new, were used, and 
proved con1pletely adequate for the 
purpose. Still, it is a pity that 
these excellent valves were not 
made so as to be practically useable 
with two dry cells throughout their 
etiective life. The ordinary fila
ment resistance can be used, all in, 
with two cells on these valves, 
when the former are in good 
condition. 

The Penton low-consumption 
valve has an exceedingly slender 
bright emitter filament, which in 
the present type needs about 
4~" volts and . r 5 ampere. Thus 
the current demand is not too 
high for use with large dry cells; 
but the voltage again is a little 
awkward in value, being, in fact, 
adjusted for use with small 6-volt 
accumulators. Three dry cells 
hardly suffice ; whilst four are 
somewhat wasteful during part of 
their effective life, besides being 
actually more cumbersome than 
the small accumulator they replac::. 
\Ve understand that new types 
are being experimented with to 
overcome this difficulty. 

A Wecovalve (Peanut) in the first 
type of base. It is now stcpplied 

in a four-pin base. 
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The Peanut. 
The characteristic curve, as 

determined by the writer, shows a 
liberal filament emission at low 
plate voltage ; but a modest 
amplifying factor. The characteris
tic for around 40 volts H.T. is 
excellently straight, and nearly 
symmetrical about the zero-grid
volts line, indicating the conditions 
for favourable L.F. amplification. 
1 n actual reception, it was notice
able that the plate voltage had 
to be kept quite low, rectification 

The B.T.-II. "B5" valve. 

being best between 17 and 22 volts, 
as indicated by the makers. It 
proved wonderfully etiective in 
single-valve reception, reaction and 
oscillation being delicately con
trollable by adjustment of filament 
current. It was worth all of an 
ordinary stage of H.F. amplification 
in long-distance reception, sliding 
imperceptibly in and out of 
oscillation in the most delightfully 
smooth manner, particularly in an 
" L'ltra-Auclion" circuit. 

In L.F. amplification, with about 
40 volts H.T. and no grid-bias, 
good build-up was obtained, with 

,little tlistortion; though, of course, 
•t is hanllv a power-valve. 

In simultaneous amplification, 
as in the S.T. roo, it operated well. 
For H.F. amplification, however, 
the trouble of self-oscillation was 
so prominent that comparatively 
poor results were obtained, as 
much as 3 volts positive grid-bias 
having to be applied to hold it 
down. The elaborate precautiOns 
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taken in one commercial type of 
receiver to neutralise effects of 
valve-capacity are an illustration 
of this. 

0 +S +10 +15 +20·+2$' 
6ND V04.T.$ 

Characteristic curves of the Penton 
valve. 

In various types of " super. " 
circuits it operated well on low 
plate voltage; but with less 
stabilitv, of course, than with 
valves· that handle high plate 
Yoltages. 

J n general, the Peanut is an 
excellent rectifying valve, and 
can be used for a moderate stage 
of L.F. amplification with every 
success. 

The General Electric Company's 
D E 3 valve shows ample plate 
current, and a good amplification
factor ; the charactt:!ristic on So 
volts H.T. gives good promise of 
effective L.F. amplification, which 
was borne out in. practice when 
proper grid-bias was used. It 
gave, on trial, excellent rectifica
tion and H.F. amplification: thus 
the writer picked up W.G.Y. 
Schenectady, U.S.A., extremely 
clearly when trying out a new' 
two-valve circuit (one H.F. valve) 
using two of these DE 3's. Good 
loud-speaking resulted on local 
transmissions with a dual-:;tmplifi
cation. · circuit ; · · and on · silp~r 
circuits. qt1.il;e', lqw plate· volt~gtJ 
sufficed, !!Om:e: mca~ll!::t;: of audibility 
on the L.S. being pq~sible with t]+e 
Armstrong fiiver Clrcni.t qn,._ 8: :volt§. 

W4ile distinct!~ mig?pJwnje, 
this is a good all-tound:valve;; and 
does not :require any ~ecial .mode 
of haadliug, .~ 

The Edison AR o6 showed,. in 
the · single specimen available. ··for 
test, rather a la:w sa t)lmtion cuf}"ent, 
thongh, all7 e:X:ceUent .•. <~<JUPliifying 
factor ofabout Ht: ~, As a rectifier, 
and in ·M. F. <~;!nplification, .it 

Peanut characteristics. 

operated well; for L.F. work the 
comparafively stnall plate current 
(with .o6 amperes in the fiiament) 
rather operated. against loud results, 
with whatever H.·r. and grid-bias 
that were tried. It performed 
satisfactorily in simultaneous and 
super circuits. A special feature is 
the " fool-proof" arrangement of 
the valve-pins, two of which are 
cut much shorter than the others, 
thus making it impossible to 
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insert the valve in such a manner 
that the H.T. is short-circuited 
through the filament. 
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valves worked well; also on various 
forms of supers. Thus Glasgow 
was heard extremely clearly on a 
two·foot frame in London, with 
28 volts H.T., with the Armstrong 
single-valve circuit ; and London 
was just audible, at 13 miles, 
without any H.T. at all, showing 
good nlament emission combined 
with close grid control. There was 
but slight microphonic effect 
not:ced. 

Will our readers kindly note that 
as a result of the unexpectedly larj!,e 
demand for "PICTORIAL WIRE
LESS CIRCVlTS," by Osuxtld J. 
Rankin, the first edition is now out 
of print, and as a result of the inter
vention of the Christmas holidays, 
there will be some delay ·in the pre
paration of a second edition. 

Pmspective purchasers are there
fore requested to wit/told tlte ir m·ders 
until January l·ith. 

DDDODDDDDDDDODDDDCDDOO 
0 0 

§A CRYSTAL HINT§ 
0 0 
CDODDDOO.DOOODDODDDODDO 

The B.T.-H. B5 valve gave a 
very satisfactory filament emission 
in both of those tested, and 
straight characteristics on 50 and 
So volts. The amplification factor 
was around 6 : I. In every test 
applied in actual reception most 
excellent results were obtained. 
An unidentified American trans
mission (two musical items) was 
heard with an efficient two-valve 
receiver (one H.F., one D.) ~hen 
tried in the small hours of the 
morning. In simultaneous ampli
fication, and on different types of 
supers, the results were very en
couraging, audible reception being 
'obtained of local broadcasting on 
the loud-speaker on the outside 
aerial without any H.T. at all, 
and ori a sniall frame aerial with 
the writer's version of the Arm
strong flivercircuit with one fl~sh- A large numb~r of excellent 
lamp battery as. H.T. ~nd one as crystals are either partially or com
L.T. supply. l;he valve is dis- pletely spoiled ill regard to their 
tinctly microphonic. sensitivity by the method of mount
" The Penton valves showed quite ing. The best of all methods is to 
a reasonable value of saturation :fix the crystal into the cup with that 
cu.rrent, considering the economy compound known as "Wood's 
of L.T. demandS:-whieh incident- metal," but unless this is done very 
ally is balanced by a sirp}lar carefully you will overheat the 
economy in)irst cost.. The factor crystal and destroy its sensitivity. 
of ampliflcation ;wa.s also satis- ., 
fa.;torily hiP=' 1; J>. A ~traight 5 
characteristic was. .Gbs~ve~ on 
moderat6ly IliJ$h· l:f.T. In. general, 
the performance~ actu;i!l l!eeeption 
fe.Jl just <~~•little short of a. ft~-class 
French R~ Vcalve: CO!JlSUll1ing four 
times th~ c~~t.1" W.l)ilst e.lfceUent 
loud-speaking · I'esulted on local 
transmissions with two valves: it 
was not so noisy as with the latter. 
In simultaneous amplification the 
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§CONTINENTAL BROADCASTING-WHAT TO B 
§ LISTEN FOR § 
8 DD rJ By A. MORIZOT, Editor of "La T.S.F. llloderne." 
n o 
[J Readers of this magazine will' find ~1. Morizofs article of immense value when trying to pick up the g 
~j more. distant broadcasting. This commentary on the transmissions is also of considerable interest. 8 
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CONTINENTAL broadcasting? 
Truly for those who have the 
good fortune to possess a 

telephone head piece, two ears. and 
practically any kind of sensitive 
apparatns, there is always some
thing to be te:trd. Nowadays 
we find voices on all wave-lengths 
at all hours. Let us pass the 
stations in review and indicate the 
peculiarities by which readers of 
this magazine can recognise them. 

France (Eiffel Tower). 

Our old friend the Eiffel Tower
in point of date one of the first 
radio telephone stations- con
tinues its work faithfully, and 
several times a day breaks the 
hertzian silence with its powerful 
voice. Its normal power is 5 kilo
watts. Incidentally it is the most 
powerful of the Continental broad
casting stations. 

One of the most peculiar charac
teristics of this station is that the 
transmitter has but a single valve 
(type Holweck). This valve is 
detachable and one can change the 
filament in the twinkling of an eye. 

Generally the modulation of the 
Eiffel Tower transmissions is ex
cellent, although at times it is 
irregular owing to the tests which 
are frequently occurring. The 
radio concerts at this station take 
place from 6.Io p.m. until 7 p.m. 
Several times during the day the 
Tower broadcast market reports 
and meteorological information. 
The wave-length is z,6oo metres. 

Here is the daily time table : 
6.40 a. m ... Forecast. 

10.50 a. m ... Fish prices in the 
Paris markc ~s. 

II.I4 a.m ... Announcement of the 
time. 

I I. I 5 a.m ... Regional forecast. 
12. o a. m ... Livestock prices (Tues-

days and Thurs
days,. 

3.40 p.m ... Financial news. 
5.30 p.m ... Closing prices. (Satur-

days excepted). 
6.10 p.m ... Radio concerts. 
7. o p.m ... General forecast. 

J:o.ro p.m ... General forecast. On 
Sundays the radio 
concerts and fore
casts are given at 
7 o'clock. 

Ecole Superieure de Postes de 
Tele~raphes, 

'Vith this station we return to 
the true "broadcasting" wave
length of 450 metres. This wave
length falls between Cardiff and 
Birmingham. The power used is 
only 400 to 500 watts, yet in spite 
of this it is clearly heard in Scot
land, Norwav and l\Iorocco. This 
plain statement of results is worth 
more than the most flattering com
pliments. Furthermore the modu
lation is perfect and very regular. 
The concerts take place generally 
on Tuesday and Thursday of each 
week, beginning at 9 p.m. Quite 
frequently the station of the Ecole 
Superieure transmits a concert from 
one of the large halls in Paris, such 
as the Salle Gaveau, Salle Pleyel, 
etc. 

Radiola Transmissions, 
It is most regrettable that the 

station which could give the most 
interesting transmissions in France 
has a deplorable modulation. 
Yery often-too often-the speech 
is incomprehensible, even to French 
people ! The power of Racliola is 
2 kilowatts, but we strongly sus
pect that it is not constant. The 
actual station is installed at 
Levallois (near Paris) in a factory; 
the wave-length is r,;So metres. 

The times of the concerts are 
r 2.30 p.m., 4-30 p.m. and 8.30 p.m. 
These are preceded by news items. 

We learn *that the Radio la people 
are building at the present time 
another station at Clichy destined 
to replace that at Levallois. We 
are promised marvels from all 
points of view-we shall see 1 

Bel~ium, 

l'p to quite recei1tly the Belgium 
broadcasting was represented by 
one station near Brussels ~hich 
gave wireless concerts at 6 p.m. 
The wave-length was r,Ioo metres 
an cl the power I~- kilowatts. ] ust 
recently a new station constructed 
hy I .a Soci&te Belge Hadioelec
trique has begun its transmissions. 
This station is situated right in 
the middle of Brussels in the Rue 
Stassard, and has two towers about 
Go feet high on the roof of a build
ing of the same height. The wave
length is round about 400 metres, 
and the installation is of the Mar
coni type ict.entical with that at 
London, 2 LO. The actual energy 
in the aerial is I! kilowatts, but 
can be increased to 4 kilowatts. 
This new station is apparently 
provided with a highly , perfected 
modulation system. The studio 
in particular has been carefully 
studied, and there is no doubt 

An interesting circular frame aenal in use at the Lafayette sta:ion. 
(Bordeaux). 

I95 
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whatever that in these conditions 
the 13elgian people, who are great 
lovers. of music, will give us ex
cellent concerts. Already this 
new station has been heard very 
well at cons!dcrable distances. 

The new ~hours of transmiss1on· 
from Uus station at Brussels are 
5-30, 6.0 and 8.30 p.in., on a wave
length of 405 metres, intensity 
rtrong and modulation excellent. 

Holland 
PCGG made itself known a long 

time ago by its announcements 
of the "Daily ~fail ,concerts." 
Although they have changed their. 
title, the Sunday aften1oon con- · 
certs still continue from 3 to 6 
o'clock, on a wave-length of 1,050 
metres. PCGG is a fantastic 
station, its power varying from one 
transmission to, another. Its 
wave-length jumps all over the 
place and drives to distraction 
amateurs who are using tuned high
frequency sets. 

Other Dutch stations work very 
Irregularly atthe following hours : 

PCVW (The Hague, He'ussen), 
Thursda:ys from 7·45 to Io.o, and 
Sundays from 9:4o to· 1o:4o a.m. 

PCKK (The Hague, Velthysen), 
Fridays from 8.40 to 9.40. 

PCMM (The Hague, Ijmuiden}, 
Saturdays from 8.40 to 9.4o. 

Spain 
Spanish broadcasting for a long 

time was represented by a single 
military radio telephone station at 
Madrid. Then the day broke 
when a new station raised its 
voice. This new transmitter had 
a wave-length of 450 metres, gbod 
modulation, and gave concerts 
from 5 to 7 p.m. This continued 
for about eleven days when silence 
reigned once more. We under
stand that this station will shortly 
resume its transmissions. 

The Military station at Madrid 
carries out its trials, and is easy to 
hear in the mornings from Io to 
12 noon, on a wave-length of 2,100 
metres. 

Switzerland 

In spite of its territorial limita
tions, Switzerland has a regularly 
organised broadcasting service. 
The transmissions are given by a 
station at Lausanne. The wa,ye
length is I,IOO metreS: the power 
from 300 to 500 watts. Modu.;. 
lation is excellent. 

1fhe regular time-table is as 
follows: 

8. 5 

10._)0 

I 

a.m ... Meteorological fore-
cast for Lausanne. 

a,m ... Meteorological fore-
cast for Geneva and 
Dubendal. 

p.m ... Meteorological report 
for Switzerland. 

6.55 p.m ..• Meteorological report 
for Switzerland. 

4 p.m ••• Tuesdays, Thursdays 
and Saturdays, wire-
less concert. · 

7 p.m ... Mondays, Wednesdays, 
Fridays and Sun
day,s, wireless con
cert. 
Italy 

Still another country has availed 
itself of broadcasting. For. some 
little time the station installed at 
Rome has given eohcerts on a 
wave-length of 540 metres. The 
apparatus is similar to ·that used 
at the Ecole Superieure des Pastes . 
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de Tetegraphes de Paris. The 
transmissions take place on week
days from 5 o'clock to 6 o'clock in 
the evening. 

Czecho.Slovakia 
KBELY, near Prague, is the one 

station of Czecho-Slovakia. It is 
an aircraft station designed nor
mally to transmit meteorological 
informa_tio11 to aviators, Under 
an arrangement KBELY transmit 
concerts organised by the technical 
review Radio journal. The 
power is I kilowatt, and the wave
length at the present time r,rso 
metres. Concerts take place from 
6.20 to 7.20. 

CONTINENTAL BROADCASTIKG. 
COILS REQUIRED. 

Aerial Anode 
Tuning. Tuning. Heaction. 

Eiffel Tower (z,6oo) 300 400 ·oo ,') 

Ecole Sup de P. T. (450) 35 75 lOO 

Hadiola (r,78o) 200 300 400 
Brussels (405) 35 75 lOO 

Dutch stations (1,050) lOO 200 250 
Spain (450) .. 35 75 lOO .. (z,!oo) 300 400 soo 
Switzerland (1,100) lOO ;zoo 250 
Italy (540) ... 50 lOO ISO 

Czecho-Slovakia (r,rso) lOO 200 250 

DDODODDDDDDDDDDDDDDDDDDDDDDODDDDODDDDODDDDDDDO 
0 0 
0 0 
o FROM OUR READERS o 0 8 
B o 
OOODDDDDDODDDDDDDDDDDODDDDDODDDDDDODDDODDDDDOO 

SIR,-Seeing the particulars in 
"WIRELESS WEEKLY" of the WGY 
Station, I tried at u o'clock on 
Friday night and succeeded in 
getting them, although only very 
weak-this was from II to 12 
o'clock. On Saturday night, or 
rather Sunday moJ;"ning, from 1.15 
to 2.15, I heard a station on 400 
metres very plainly, a number of 
orchestra selections, an organ, as 
far as I could judge, and also songs 
from a gentleman and lady. I did 
not get the call sign, so do not 
know what it was. (I did not sit 
up any later.) 

On Monday night I again heard 
WGY on 380 metres, at I 1 o'clock, 
and it was remarkably good. After 
reading a list of prices on the stock 
market, he gave the price of barrels 
of apples, etc., and then some news. 
I heard him saythat a deputation of 
zoo women for the League of Equal 
Rigbts for Women had waited on 
President Coolidge, also other items. 
All this was so plain that had I been 
a shorthand writer I could have 
taken practically every word down 
(apart from short' spells of fading). 
Mine is a four-valve set, but I only 
had three valves on, one H.F. 

Detector and L.F. (ordinary tuned 
anode with reaction). 

I have taken in " MoDERN WIRE· 
LESS" and the WEEKLY from the 
onset, and this set was made up 
from " MODERN WIRELESS " in
formation. 

Yours, etc., 
H. J. V. 

Walsalt, 19th Nov. 

A Useful Instrument. 

The portable "Megger" described 
i11 last month's "Modern vVirr-less.'.'. 
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About your valves is 
that they bear the name 

MA~~9Ji 
First produced in the Osram Lamp Works 
during the \Var, enormous numbers of these 
valves were used by all branches of H.M. 
Forces. 

Tneir great dependability became a by
word among;t the thousands of men in the 
se, vices to whom wireless meant so much. 

They are still made at the O..;ram \\7orks, 
?nd the invaluable experience gained during 
those four years of arduous valve-opeLil
ing conditi ms is now reflected in all types 
of the highly efficient ~ available 
for Broadcast Reception. 

YOU CAN OBTAIN MAXIMUM SATISFACTION FROM 
YOUR SET BY INSISTING 

MAR CON 
SOLD BY ALL WIRELESS DEALERS, ELECTRICAL 

CONTRACTORS, STORES, ETC, 
(ManufactuPePs) 

THE GEN RAL ELECTRIC Co., Ltd., Magn~t House, Kingsway, L~nd~n. W.C.2. 
A!flltiY,IlJifJ!Jl ~~~~~ ~..;WA~ ~~ 

~JI:RIIIifi'fiJR ~~~~~ ~~~P8QP..........,...GK,8flf .... - tniNN 

In replying to advertis~rs, use COUPON on last page 197-· i 



MODERN WIRELESS January, 1924 

DOODDODDDODDDDDDDDDOODDODOOODODODOODDOODDODODDDODOODDDOODDDDODDDODDDODDDOOD 
0 D 

§ A "SERIES-TUNED-ANODE" TWO-VALVE § 
0 0 

§ BROADCAST RECEIVER § 
B By A. D. COWPER, M.Sc. (Staff Editor). B 
B This artide explains the Cowper circuit-a new method of obtaining stable high frequency amplification. B 
0 0 
OOOCCCDDDDuDOOODDDDDDDDODODDDODDDDDDDDDDDDODDDDDDDDODOODDDDDODDDDDOODCDCCCD 

T HE stable series-tuned-anode 
method of H.F. coupling 
(for short waves) described 

by the writer in Wireless Weekly, 
Vol. 2, No. 19 (~ov. 21st), p. 643, 
has marked advantages for use in 
broadcast reception ; in particular, 
on account of its inherent stability 
-when properly carried out in
ductances of extremely low-resis
tance can be used, without any 
damping devices to give a clearly
paid-for temporary stability; and 
the sharpest of tuning. As a 
result, both the build-up of signals, 
and the selective power, are dis
tinctly higher than with the con
ventional parallel-tuned-anode or 
low-resistance H.F. transformer, at 
least in the way the latter have 
actually to be used, i.e., with a 
heavily-damped circuit, to avoid 
persistant self-oscillation. An almost 
ideally sharp and high-peaked 
resonance curve can be obtained 
with this series-tuned arrangement, 
the only clamping necessary being 
that inherent in the valves, and 
the very low H.F. resistance of a 

properly-designed intervalve tuning 
inductance wound with thick wire 
and with a minimum distributed 
capacity. 

It must be understood, though, 
that the greatest care must be 
taken to avoid casual couplings, 
both magnetic and capacitative, if 
this stable state of affairs is to be 
retained. The margin of safety 
is )larrow, particularly when a loose
coupled circuit, or a very small 
series aerial tuning condenser are 
used. 

Once that the need for external 
damping is removed, one can break 
away from that old vicious mode 
of regarding a H.F. coupling device 
as necessarily something analogous 
to an ordinary alternating-current 
transformer, with its extremely 
tightly-conpled cons and definite 
step-up ratio. The ordinary type 
of small plug-in H.F. transformer, 
with its tiny coils of many turns 
of fine wire, offering hnndrecls of 
ohms H.F. resistance to the 
oscillation it is attempted to hand 
on, with primary and secondary 

coupled so tightly as to be elec
trically practically one wire, tune
able as such with a single con
denser, is an excellent demonstra
tion of . this analogy. No one, 
except perhaps the designer of 
some child's match-box crvstal-set, 
would propose to wind his A.T.I. 
with No. 40 wire in a groove in a 
I in. ebonite bobbin-yet this is 
how the A.T.I. of the valve following 
an ordinary H.F. transformer
coupled amplifying valve is con
stituted ! As is well-known, such 
transformers give a certain measnrcr 
of amplification, and the desired 
stability ancl ease of operation ; 
but the degree of amplification falls 
absurdly below the theoretical 
amplification ratio of the valve 
used ; and the tuning is extremely 
fiat and unselective. 

An instructive analogy is the 
following: a H.F. amplifying cir
cuit of several valves in cascade 
should behave like a series of 
swings arranged in order, so that 
each one, when set in oscillation, 
can give the next a slight kick or 

The instrument described in this article. It is possible to mark the dial with positions for the different broadcasting 
stations, instead of the usual arbitrary degrees. 

Iq8 
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Interior of the instrument. The unconventional appearance i> largely due to the peculiar v<~riomcters and 

impetus, at the right times, so 
setting that in motion in turn, and 
ultimately handing on the motion 
to the end one. If each swing had 
a vigorous occupant who would 
respond to the slight kick by 
strenuous personal efforts, there 
would be possible a build-up of 
activity along the series, as with 
H.F. valves. If when the motive
the slight repeated kick-is no 
longer present, the occupants of 
the swings ceased their efforts, and 
the swings rapidly came to rest, 
we would have a close analogy of 
how a H.F. amplifying circuit 
ought to work. Now if the swings 
are all bound up by a tangle of 
tarred ropes, we have a picture of 
what is happening in an ordinary 
close-coupled and heavily-damped 
H.F. circuit. There will be some 
movement handed on; but little 
amplification. 

Accordingly, in order to get high 
amplification, both theory and 
pmctice show that each stage of a 
H.F. amplifier should have a 
freely-oscillating, lightly damped 
circuit, sharply tuned to the 
desired wave, and extremely lightly 
coupled both with the preceding 
and succeeding circuit-in place of 
being tied up inextricably with 
these, and even crowded, several of 
them, together in a small cabinet, 
like chickens in a market coop ! 

It must be realised that with the 
series-tuned circuit-it will be 
seen on close examination of the 
circuit diagram-the available 
tuning capacities are minute, being 
in fact the anode-to-filament 
capacity of the first valve (roughly), 
the grid-condenser of the second 

inductances used. 

valve, and the grid-to-filament 
capacity of the second valve, all 
arranged in series, together with 
distributed and stray capacities 
of coil and wiring. Thus, unless 
some additional capacity is added 
across the tuning-coil (experience 
shows that this must not exceed 
.0001 f'F) a relatively enormous 
tuning-inductance is required to 
reach a broadcast wave-length. 
Actually, on this account alone the 
method is not suggested for longer 
wave-lengths. Since the circuit 
was published, from correspondents 
and others who have experimented 
with it, the writer has learnt that, 
as expected, the principal difficnlty 
met with in connection with it, is 
that of tuning to the desired range : 
both the minute capacities and 
the large inductances required and 
involved are outside the usual 
experience of tuned-anode work. 
A .coil which will tune from 300 

to 500 metres with less than .ooorf'F 
variable condenser across it is not 
commonly required in radio prac
tice; no;r a low-resistance vario-. 
meter covering the broadcast belt 
when in parallel with less than 
that capacity. What is probably 
an important factor in the intrinsic 
stability of the circuit, is the fact 
that the main capacities in this 
oscillating circuit are oppositely
arranged Fleming-valve rectifying 
devices, as will be seen on a 
moment's consideration of the cir
cuit diagram. Adding large capaci
ties in parallel with those, as an 
alternative oscillating path, will 
upset the conditions. Incidentally 
it may be noticed that successive 
grids are approximately in the 

same phase, in this circuit, instead 
of reversing in phase at each valve. 
This makes possible an exceedingly 
convenient mode of electrostatic 
reaction, when needed, by a three
plate variable condenser across 
the grids of the two valves. 

In Wireless Hfeeklv, Vol. 2, 

No. 21, the writer described suitable 
forms of inductance for use in 
this circuit, and as an alternative 
to the three-pile-wound vario
meter, with total of rSoo turns of 
No. 22 S.\V.G. d.c.c. wire men
tioned in the original article. The 
variometer with coils in the form 
of miniature frame aerials (originally 
described as a convenient form of 
fixed inductance by "\Tr. P. W. 
Harris in Wireless Weekly, No. r6, 
p. 553, and mentioned in the 
article in No. 19) is used in the 
receiver to be described here, 
slightly modified for greater con
venience and signal-stre1igth by 
being wouhd with No. 20 S.W.G., 
d.c.c. wire, a total of So turns of 
mean size about 5 in. square on 
the stator and 66 turns on the 
rotor about 3 in. square in 
size. The formers are built up of 
bent, slotted ebonite and 2 B.A. 
screwed rod. The only alteration 
needed from the original design 
is the deepening of the six slots on 
the rotor to nearly ! in. in order 
to accommodate the I I turns of 
wire per slot. It is readily mounted 
behind the panel by means of the 
side rods of 2 B.A. screwed rod, 
and will tune over the broadcast 
range required with very little more 
than the valve capacities indicated. 
A tiny adjustable condenser is 
used across it to bring up the 
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range of wave-lengths with the 
particular receiver constructed, 
with its individual and incalculable 
casual and distributed capacities 
(of small but of sensible magnitude 
in this connection). The permanent 
adjustment of this tiny condenser 
presents the most formidable diffi
culty in constructing the set. With 
the aiel of some form of wave
meter it is not hard ; those who 
l1ave not access to that invaluable 
instrument can manage it with a 
loud local transmission of known 
wave-length to guide them as onc;• 
one point in the scale is right the 
nst will follow. In the writer's 
instrument, this condenser repre
sented an area of foil overlapping 
about 13 by 6 millimetres with 
thin m.ica between. An otherwise 
worthless " cheap " fixed con
denser provided the ebonite former, 
cover-plate and terminal screws, 

Former for inductance winding. 

the size being adjusted by trial 
and error. This was_ equivalent to 
lrss than 90 degrefs on a three-plate 
" vernier " condenser ; and pulled 
the maximum up from 380 to over 
soo metres wave-length ! 

Tl1e radio-choke coil indicated 
in the circuit was made as suggested 
in the origiT)al article quoted as a 
small_ frame-aerial coil, on a ply
wood former of two half-notched 
diagonal strips each 6 inches bv 
I! inches with six notches each 
! inch deep, wound with about 
lib. 1\o. 26 S.W.G. d.c.c. wire, 
well varnished and dried after 
completion. The distributed 
capacity in this choke must be 
kept low. An ordinary plug-in 
coil, or several basket-coils in 
series, of about 250 tota.l turns of 
ordinary size, can be substituted if 
desired. It must be mounted well 
away from and if possible at right 
angles to other inductances. 

Actually, a large type of com
mercial variometer of say IC>o 
turns or more in all, and of larae 
size (4 inches cliam.), such as the 
large Igranic, can he substituted 
for the special type described but 
the amplification obtained will be 
s2nsibly less, as direct comparison 
will show on account of the thin 
wire generally used offering con
siderable H.F. resistance and not 
neglig,ble distributed capacity. 
Though a whole pound of No. zo 
wire seems rather extraordinary for 
a. single intervalve inductance the 
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HT+ 

L.T.+ 

L.T-

H.T.-~ 

·r~~-~~------·~--~-~~ 

Fw 

The wiring diagram. 

actual results amply justify the use. 
Few would begrudge this wire on 
an A.T.I. if found necessary. 

Performance 
The receiver shown in the photo

graph was actually fmished in the 
small hours of Sunday morning. 
It was tried forthwith on the aerial 
(twin 40 foot P."I.G., of low 
rc;istancc but neither high nor 
remarkably well situated) in a 
:\.\V. London suburb with two 
General Electric Co.'s D.E.3 valves 
run from two Le Carbone wet 
cells, ami about 50 volts H.T., 
using a low-resistance Bowyer
Lowe variometer and series con
denser of fairly small value, ancl 
an anode variometer for reaction 
(with .ooor I'F nxecl condenser 
across it to sharpen tuning). 

On tuning in to 380 metres the 
usual mush from Xortholt ·was 
found, hut with a persistent ~arrier
wave in the middle of it: when 
:\Icr e ceased from troubling for a 
spell a lively jazz banc! was heard 
at excellent strength--query zLO's 
well-known jazz orchestra trying to 
get over to the States on an un
familiar wave-length from one of 
the distant stations at that hour ? 
Then the measured tones of the 
announcer solved the mystery : 
"W.G.'r'., Schenectady." This 

was accordingly, the nrst telephony 
hea rei on the receiver. Another jazz 
selection was enjoyed on two pairs 
of phones at comfortable strength, 
and the station call heard again by 
two observers. A rush was made 
for the loud-speaker-it should have 
been quite audible on it-when 
Northolt started again, and the 
chance for a record was lost. :\Tore 
than one carrier-wave was heard 
during the next hour, as well as 
some snatches of music; but 
conditions were not favourable 
after that. 

Loudon at 13 miles comes in, of 
course at excellent moderate loud
speaker stre~gth; BirT)1ingham in 
daylight quite readable on the 
loud-speaker ; all other stations 
in reasonably favourable circum
stances being comfortably readable 
in London, except perhaps the 
elusive Manchester station whose 
wave is hard to resolve. Aberdeen 
is received at uight as loudly and 
clearly (without any evil reaction
effects) as the local broadcast 
station on a crystal. The two 
Continental short-wave stations 
come in similarly well, and half~ 
a-dozen local amateurs at lm\d
speaker strengt·h. Selectivity is 
excellent, even with direct-coupled 
aerial. 

t. 
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WIRELESS ACCESSORIES. 
Quality guaranteed by over 50 years' electrical manufacturing experience 

EBONITE TRANSFORMER FORMERS 
No. 2. Complete with metal legs, 1/3 

each. l\Iade in other "izes. 

2-Valve Type. 

MOUNTED VALVE SOCKETS 
Aingle, double and triple. ~uitably en
graved for use with valves or for ping-in 
t;·pe high-frequency transformers. 6/6, 

9/- and 13/6 each: 

Complete 
with 

Switch. 
:'llountcd on ebonite l>ase with tl'rminals 
and shunt or mounted with terminals, 
shunt and switch. Supplied unmounted, 

3/6, 7/- and 8/- each. 

Silvertown 
u Featherweight , 

Insulators. 
Weight f oz. 
J,ength 5 ins. 
Price 2/- each. 

Small in diameter. 
Small are~;J, or s1ir- Silvertown 
face leakage. "Evardry" 
Cnp in centre Insulators. 
keeps a portion of \V eight 2! ozs. 
the insulator dry Length 7 ins. 
;n wet weather. Price 3/- each. 
Ends are made of Duralumin, to re· 
duce weight. J•~lcctrical cft\ciency 
is superior to that of a number of 
porcelain insulators in series. The 
capacity effect of Si! vert own 
Insulators is very small. 

These are the best 
effective insulators ever 

Silvertown Ebonite Sheet, Rod & Tube 
-British and Best. 

Silvartown Accessories are obtainable 
of all dealers. 

SILVERTOWN INTERVALVE 
TRANSFORMERS 

Tested 1,000 volts between windings anti 
2,000 volts between winding and frame. 
2!1 in. high by 3! in. wide by 2i in. deep 
overall. \Vcighs lib. 3!: ozs. 

Price 21 I- each. 

\Vith finished and lacquered brass bush 
for panel mounting. Resistance wire 
wound on insulating rod, thereby giving 
per·fectly smoot.h adjustment. Each sUP
plied with diagram giving drilling dimeu· 

sions. 3/6 each. 

FIXED MICA CONDENSERS 
Built up with copper foil and best ruby 
mica di-electric. High insulation and 
eapacity adjusted to within 5 per cent. 
::itocked in eapacitics from 0.0001 to 0.01 

mfd. 2/- t~ 3 '6 e ach. 

Makers : The Silvertown Company, 106, Cannon Street, London, E.C. 4. Works : Silvertown, London, E. 16, and Burton-on-Trent 
BRANCHES: 

BELFAST : 75, Ann Street. 
BIRMINGHAM : 16, Martineau Street. 
BRISTOL : 4, Victoria Street. 
CARDIFF : Pier Head Chambers, Bute 

Docks, I 
DUBLIN : 15, St. Andrew Street, 
GLASGOW : 2, Royal Exchange Square. 
LEEDS : 1, New York Road. 
LIVERPOOL : 64, Castle Street. 
LONDON : 100 & 102, Cannon Street. \ 

MANCHESTER : 16, John Dalton Street. 
NEWCASTLE- ON·TYNE : 59, Westgate 

Road. 
PORTSMOUTH : 49, High Street. 
SHEFFIELD : 88/90, Queen Street. 

In replying to advertisers# use COUPON on last page 20I-ii 
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Twelve Tested 
WireleMs Sets. 

By Percy W. Harris. 
A"'sistant Editor of 11 Modern 
Wireless'' and" Wireless Weekly.'' 

of the most practicable constructional 
published. I\Ir. Harris' reputation 
and informative writer of construr~ 

~ .............. ,is well known and his latest book 
Lfst he has \Vrittcn. I EYery Set described in this is ·well within 

the capabilities of and pro.. I 
Yid.ed the very clear arc follow('d 
pcrfect results will at the flrst 

1 attempL 
The following instruments are fully dcscritcd: 

1 A 2 /6 Crystal Set. 
A Crystal Set on a New Principle, 

3 A Single Valve Magnifier. I 
4 A 2-Valve Magnifier. 
5 A Simple 2-Valve Receiver. I 
6 A 2-Valve cabinet Set. 
7 An "Old Folks " Receiver. • 
s A 3-Valve "All Concert" Receiver.2,6 
9 A "Transatlantic " Receiver. 

10 A 3-Valve ,Reinartz Set. 
II An S.T. 100 Set f.:r the Beginner. 
12 Wave Traps in Various Forms. 

-------------- />oslfrec 
2/8 

Front- all Bo1ksellers or direct Iron~ 
RADIO PRESS LTD., Devereux Court, Strand, W.C. 2. 
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That~s pretty sntart 
' f · . w·tt· ' o you, 1 1a01s . 

"WELL, I must admit it's not too bad for 
a first attempt. I'm getting excellent 
results from it, too." 

"Tell me, how di I you obtain your knmvledge 
and skill? I suppose you have had some sort of 
enEineering training ? " 

"Oh, no. My job is in the insurance line-· 
I've never heen in any works in my life. As a 
matter of fact, it was Garnett who put me up to 
it. He told me how simple it was to buildup a really 
good Set from ready-made components." 

" It is a very creditable piece of work-I must 
congratulate you. I suppose Garnett showed 
you how to make it ? " 

"Xot a bit of it. He merely advised me to get 
a copy of a book called Twehe Tested Wire!ess 
Sets and to follow the instructions. By the way, 
your boy is coming home from school next week, 
why not spend a couple of evenings or so with him 
making up a good Set ? " 

" That's not a bad idea. He'll sure to be at a bit 
of a loose end. Let me make a note of the book 
and I'll call in at the bookshop on the way home for 
a copy." 

202-iii In replyz"ng to advertisers. use COUPON on last page 
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Operation 

The writer does not rec~mmend 
the form of tuned-plate reactioTJ..for 
those without experience with this 
circuit, as it is quite tricky in use, 
though extremely selective in its 
action. The tuned anode occasion
ally takes charge ; and a" grid-leak 
howl " is easily produced. An 
easier type of tuner to operate is , 
provided by the conventional two
coil tuner with plug-in coils. An 

1 

exceedingly conveniei!t form triei 
by the writer is what might be 
termed the " anti-aircraft-gun
mounting " type, recently produced 
by the Radio Communication Co., · 
which gives admirable_control over 
reaction. A No. 5o ·coil is generally 
sufficient for reaction over the 
broadcast belt, fairly loosely · 
coupled. A No. 50 for London, and · 
No. 75 for higher stations, with a 
.oo05f'F series ·variable ~ondenser, 
will be required for A:T.I. It is 
inadvisablG ·to· ·mount the coil- . 
holder right on- the- set, as 'is · 
frequently· done, for ' unwanted ' 
reaction-couplings may- be Intra- · 
duced. The stability of this circuit 
has already suffered to some 
extent from these by boxing it up 
in a cabinet, as usually happens ; 
so reasonable care must be taken as 
to too high H.T. or too low series 
tuning-condenser, if stability is to 
be preserved. It is strongly advised 
that anyone constructing this form 
~f receiver for the first time 
experiment with the components 
spread out loose on a board, and 
well isolated as to casual ma-gnetic 
couplings, etc., before starting on an 
ebonite panel. The tiny adjustable 
condenser must be fixed after 
everything else has been com
pleted. Once put together, the 
\·ariometer scale can be marked 
directly in stations, with the aid 
of the broadcast stations' carrier 
waves and, or a wavemeter, in the 
place of meaningless degrees or 
wave-lengths wllich convey nothing 
to the uninitiated ; as the tuning 
is not greatly affected by external 
alterations. The plain back of an 
ivorine condenser scale, roughened 
with glass-paper, and a pen with 
Indian ink s::rve for tllis purpose. 

Constructive Details 

The receiver takes the form of 
a sloping-desk type of cabinet, 
with reasonably-small expense of 
ebonite. (Actually it is uniform, 
in size and appearance, with a very 
selective tuner described by the 
writer in Wireless Weekly, to which 
it is adapted to be linked by four 
short straps.) -

The valves are placed where 
they should. be, in a. receiver which 
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H.T. + 

H.T
L.T. + 
L.T.-

Simplified circuit diagram,. 

is likely to have some domestic 
use-:-inside, on small panels 
mounted on brackets made of the 
convenient " l\Ieccano" strip. 

· Thos:) who prefer to purchase 
components ready-made, as far as 
possible, will be interested to learn 
that the small square valve-socket 
fitting for board-mounting marketed 
by ~Ie:;srs. Peto-Scott is just the 
right size for these tiny panels, 
and carries terminal-screws already, 
whilst the holes for screws at the 
edges are' "spaced right for th~ 
Meccano strip. These brackets are 
also spaced correctly for carrying 
the Dubilier grid-condenser by 
two small ~o. 4 B.A. bolts through 
the flanges. The 'phones blocking
condenser of .002!-'F is the Grafton 
Electric Co.'s clip-in form, the 
clips being mounted on the back 
of the panel by No. 4 B.A. counter
sunk screws ; the same firm 
supplied the switch, which cuts 
out the head-phones when the 
loud-speaker or a note-magnifier 
is in use. The second pair of 
'phone -terminals is bridged by a 
short wire when using the first 
alone. The 2 megohm Dubilier 
grid-leak is mounted at one encl 
in the usual clip, the other end 
supported by a small bracket of 
bent Meccano strip, the latter 
connected to the LT. plus. 

All fittings, except the 31•F 
Mansbridge blocking-condenser for 
H.T. (connected by flex and fixed 
in the case by a brass strip at the 
back), and choke-coil (screwed by 
with aid of Peto-Scott board
mounting clips to end of cabinet) 
are mmmted on the panel by No. 4 
D.A. countersunk screws, etc. The 
panel should, accordingly, be made 
of not less than 1 in. good ebonite, 
cleaned as usual with fine emery, 
and finished with say, " Vim" 
and oil on a soft rag. Wiring is 
done with No. 16 bare copper wire, 
preferably ready tinned ; some 
care has to be taken to avoid 
crowding these wires, and to clear 
the variometer. The filament 
resistances are the handy small type 
of T.C. Ball. 

The cabinet was made of fret
wood, about ' l: in. tllick, with 
stouter ba.;;;e;~~a.~d, and hinged 

ZO} 

back (giving ac-cess for replacement 
of valves, etc.), and finished with 
shellac varnish, sand~papering. after 
the fir~t coat, ac1d applying others • 
(?f thick shellac varnish) \vith a 
light touch by a rag pai:l, _so as to 
produce a result comparable w1th 
french-polishing. -

~~DDDDDDDDDDDDDDDDDDDDDD 
D 0 B RADIO PRESS B 
8 INFORMATION 8 
8 DEPARTMENT 8 
D D 
DDDDDDDDDDDDDDDDDDDDDDDO 

Owing to a tremendous increase in the 
nu~ber of queries, and the J)olicy of the 
Radto Press to giVe expert advice and not 
merely " paper circuits," it has been found 
necessary t<? enlarge ~ur sf~ff de~ling with 
such mat~ers. The slight delay in answering 
letters w11l shortly cease. In view of the 
expense i':'cuired we are- reluctantly com
pelled to mcrease our charge for replies to 
2s. 6d., according to the rules -below. 

If readers will comply with the contlitions 
Jaid down- -they wmay he~,-ufed of more 
prompt attention. · 

All queries are replied to by post, and 
therefore the following regulations must be 
complied with :-

( 1) A postal order to the value of 2s. 6d. 
for each question must be en
closed, together with the coupon 
from the current issue and a 
stamped addressed envelocoe. 

(2) Not more than three questi~ns will 
be answered at once. 

(3) Complete designs for sets and com
plicated wiring diagrams are 
outside the scope of the depart
ment and cannot be supplied. 

( 4) Queries should he addressed to 
lnformatioiJ Department, Radio 
Press, Ltd., Devereux Court 
Strand, London, W.C.2, markin~ 
the envelope " Query." 

THE FEBRUARY ISSUE 

of 

"MQDERN WIRELESS" 

will be a Special Birthday 

Number. 
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SOME 

N OT long ago when lecturing 
before a wireless society 
the writer of these notes 

was asked, "\Vhat is the minimum 
number of valves required to receive 
American broadcasting with cer
tainty ? " The only answer that 
could be given was that in the 
present state of the art we cannot 
guarantee to get American broad
casting with certainty with any 
number of valves. lf, on the other 

East Coast United States time, 
which means that it is not much 
use listening before about 
II at night, corresponding 
with 6 p.m. in America). 

(2) Atmospheric conditions on the 
Atlantic suitable for the trans
mission on the short waves 
used. (\Ve have only a vague 
idea what these conditions are.) 

(3) Apparatus accurately tuned to 
the wavelengths on which the 
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should be large, high and very 
efficient, but experience goes to 
show that quite successful recep
tion is often possible on an aerial 
which would be condemned by any 
expert. Let us now consider the 
above factors in detail. 

Time of Listening 

Analysis of a large number of 
reports sent in by successful listen
ers shows that transatlantic concerts 
have been received as early as 
I r o'clock-only rarely, however
frequently around midnight, ancl 
best of all between 3 and 4 o'clock in 
the morning. At first it might 
appear from these figures that the 
reception across the Atlantic is best 
after 3 o'clock, but one must not 
jump at conclusions, for the recep
tion by many listeners is interfered 
with by the harmonics and " mush " 
from high power stations such as 
Leafleld and J';"ortholt. In the 

Mr. ]. A. Partridge (z KF), of Merton, 
who, in December, succeeded in maintaining 
two-way communication with Mr. K. 
Warner, the Secretary of the American Radio 

Relay League a! Hartford, Connecticut. 

hand, the question had been, 
"What is the minimum number of 
valves with which we can receive 
this broadcasting when conditions 
are extremely favourable?" the 
answer is : one, for there are many 
well-authenticated instances of re
ception of such broadcasting with 
single valve apparatus. As there 
seems to be considerable misappre
hension as to the true state of affairs, 
a few notes on the subject of how 
to receive distant broadcasting may 
be helpful. . 

First of all, what do we mean when 
\VC say " conditions are favourable 
for the reception of transatlantic 
concerts " ? These are the chief 
factors governing reception : 

(I) Correct time of listening (British 
ti:ne is Ji,·e hours later than the 

]\Jr. Frederic L. Hogg, of Highgate, who in the small hours of a 
December morning set up an amateur ?'ecord by "talking" with an 
amateur station at Toronto. Working on a comparatively low wave
lmgth he kept up communication by Morse code from about four unt_il 
six a. m. This was the first time that amateurs have been successful tn 

linking England with Canada. 

broadcasting is taking place. 
(These are similar to those used 
for British broadcasting.) 

(4) Suitable receiving apparatus. 
Some readers might think that 

we should continue this Est and add 
one or two numbers relating to 
the aer:al, which they imagine 
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writer's case such interference makes 
it virtually impossible to listen for 
America on concert wavelengths 
before 3 a.m., when the ether is 
comparatively free from such trans
missions. Interference from ship and 
coast stations will trouble a good 
number of listeners, particularly 
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those who are situated either on the 
seaboard or close to it. Residents 
in Margate and the vicinity, ·for 
example, experience a great deal of 
interference from 'the coast station 
at North Foreland, whilst Isle of. 
Wight listeners and those in the 
West of Cornwall (to quote two 

. other districts blessed with busy 
coast stations)are similarly troubled. 
6oo-metre interference only arises 
where the listener is comparatively 
close to the station working on this 
wave, but the 450-metre trans
missions used by ship and coast 
stations for directional work falls 
very close to the waves used by 
the transa+lantic stations. This 
kind of work is probably at a 
minimum about 3 o'clock in the 
morning, and for this reason, as well 
as the absence of harmonics at that 
hour, the number of successful 
receptions is bound to be higher at 
such times. 

Suitable Atmospheric Conditions 

This is the most uncertain factor 
of all. If we cannot state definitely 
what are the best conditions we do 
at least know those which appear 
generally to be unfavourable. For 
example, if the night is clear, with 
stars glittering brightly· and no 
wind, it will generally be impossible 
to receive distant signals. If, how
ever, there should be a h'gh wind, 
rain, fog or mist and generally 
" dirty " weather, there is a high 
probability of something coming 
through. On nights when atmos-

. pheric disturbances are conspicuous 
by their absence, it is almost always 
impossible to receive long distances 
satisfactorily. Particularly good 
-nights are generally accompanied 
by considerable atmospheric dis
turbance. 

Almost without exception the 
reception of American broadcasting. 
has taken place in those hours which 
are dark on both sides of the 
Atlantic. 'I:he sun se.ts in England 
:five hours earlier than in the Eastern 
Sta,tes of America, which means in 
effect that for a certairi portion of 
.the time Great Britain is in dark
ness, whilst America is bathed in 
sunlight. If we were able to 
detach ourselves from the world, so 
that we could look down upon it 
from hundreds of miles above the 
earth, we should see the darkness 
creeping across the Atlantic at the 
rate of 6oo miles an hour, taking 
5 hours to complete the crossing. 
As it is apparently necessary that 
both sides should be in darkness if 
the transmissions are to succeed, it 
is easy to. understand that very little 
successful· reception will take place 
during the swnrrier months. Experi
ence in the last year or two shows 

us that the most favourable times 
of the year are the a,utumn and 
winter nionths, December being 
perhaps the best. 

Ouce picked up, the American 
signals rarely maintain a uniform 
strength--the sounds will rise and 
fade away sometimes rapidly, 
sometimes slowly. Occasionally it 
will be possible to listen to a whole 
lecture without a break, but in most 
cases the intensity of sound will 
vary several hundreds per cent. 
within a minute. Only on on3 
occasion has the present writer 
succeeded in " keeping " an Ameri
can transmission for a whole hour 
without losing anything, this being 
in the i!arly hours of Deoember 3rd 
last. The station heard, WHAZ, 
was picked up at 3 o'clock, a lecture 
on rainfall and such matters bein::.: 
delivered at the time. For ro or 15 
minutes the strength was just com
fortable in the telephones and then 
fading occurred quite rapidly for 
another Io minutes, the weakest 
signals, however, still being audible. 
Shortly after this the strength ros~ 
quite considerably and on adding 
two note magnifying valves it was 
possible to hear everything on the 
loud-speaker. ~Jost of the pro
gramme for the remaining half
hour was heard on a loud-.speaker. 

Apparatus Accurately Tuned 

It is well, if the listener intends 
to sit up for American broadcasting, 
to calibrate the set beforehand 
either with a wavemeter or by 
noting the positions of the broad
casting stations generally he::trd. 

At one time all American hroad
easting was done on 360 metres, 
and this natnrallv occasioned a 
good deal of interf~rence. With the 
growth of popular broadcasting in 
1· .S.A. it soon became apparent 
that hardly anvone could listen-in 
with a sensitive set without picking 
up several broadcasting stations 
simultaneou:;ly. At the present 
time several wavelengths have been 
reserved, for broaclc~sting, so that 
it is possible to hear stations on 
360, 380, 385, 400, 405 metres an l 
so on, some wavelengths being a'> 
long as 469 ancl 492, whilst numer
ous broadcasting stations worked o:1 
wavelengths as short as 229 an:l 
23r. The majority of the station'! 
in th~ Vnited States, however, slill 
work on 360 metres. 

The station which has heen hear;l 
more often than any other in this 
country is \VGY, the studio of the 
General Electric Co., at Schenec
tady, New York. The wavelength 
of this station is 380 metres. Next 
on the list is \VHAZ, the Renssclaer 
Polvtechnic Institute at ;fFov, New 
York. Troy is some distance inland 
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from the coast, as is Schenectadv. 
WJZ, another station quite fre
quently heard arid one of the first 
stations to he picked up on this side, 
works on 360 metres. Occasionally 
.broadcasting stations from such 
distant States as ·Nebraska are 
heard. 

U you have not a wavemeter, the 
best thing to do in preparing for the 
reception of American broadcasting 
is carefully to note the positions on 
your tuning apparatus for each ona 
of the British broadcasting stations. 
Take a piece of squared paper and 
mark aJong a horizontal line equal 
divisions for the degTees of your 
condenser or variometer scale, anrl 
on a vertical line wavelengths from 
300 to soo metres. Now place clots 
at the intersection of the horizontal 
line from the particular wa,·elength 
of a station and the vertical line 
from the reading in degrees. \Vhen 
you IMve plotted all the stations in 
this way, vou will be ahle to join 
the dots with a curve, from which 
you will be able to fin:! any wave
length with reasonable accuracy. 
Pick out the broadcasting station 
you want to receive (ami at first it 
is well to try for WG Y on 380 
metres) and set your tuning appar
atus accordingly. The position for 
\VGY will be approximately th3 
same as Bournemouth, so that it is 
not a ba:l plan to tun2 c.ccurately 
to Bournemouth on the evening 
previous to listening and leave the 
set a'ljusted. The beginner is 
strongly advised not to attempt to 
listen for American broadcasting on 
a single valve set, for it is only 
when using such a set with highly 
critical adjustment of reaction and 
mostly skilfully handled that it is 
possible to receive America even in 
the best of con:litions. The un
skilled user will quite likely cause 
his set to oscillate, thuc; raJiittin~ 
waves in the snrroun:ling ether, 
causing s2rious interferen·~e to more 
advanced workers who are listenin5 
at the sam" time'. 

A good all-roun(l s?t which can 
generally be relied np:m to get 
A.merican broaclcastin6 on nights 
which arc at all favourable is one 
"using thre3 valves, the Jirst being a 
high-frequency valve, th·~ second a. 
detector an:l the th~rJ a ne~ta 
magnifier. On those r.i;,ihts when 
ccnditions are exceedingly favour
able, it ;s pos';ible to hear American 
bro:J.dcasting on a loud-speaker, but 
for this four or five valves are nearly 
ulways require:!. 

Many listeners who . have kept 
their apparatus handy with a switch 
se~ that extra magni'fying valves 
could be switched in for loud
speaker operation, have frequently 
·been disappointed in not being able 
to receive American bro:dc:1sting oa 
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a loud-speaker when it has been 
=tuite clear in the 'phones. The 
reason for this is that the additional 
load thrown on the accumulator by 
switching on further note-magnify
ing valves has caused a drop in 
voltage which has upset the critical 
reaction setting or lJigh-frequency 
adjustment of the apparatus. The 
best plan is to use a separate 
accumulator for any note-magnify
ing valves that may be switched into 
circuit for loud-speaker operation. 
Switching them in will then not 
alter the brightness of the filaments 
of those valves which are already 
in use. 

Suitable Apparatus 
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As just indicated, a three-valve 
instrument is a good all-round set 
for use when listening to American 
broadcasting, provided the first 
valve is a high-frequency magnilier. 
1t is practically impossible to 
receive such broadcasting on a 
three-valve set consisting of a 
detector and two note magnifiers, 
as such apparatus is very inefficient 
for distant reception and >Yi!l 
magnify up the slightest disturb
ance into a most distressing crash 
in the telephones. The use of more 
than one note magnifier is not 
recommended in a11v case, for the 
results on weak signals are most 
disappointing. The best of all sets 
for lengthy" sitting in " is one wiih 
two or three stages of high
frequency and detector valve with
out any note-magnifying vahes 
whatever. Such apparatus, whilst 
exceedingly sensitive, does not 
greatly magnify atmospherics, and 

A recent photograph of Dr. J. A. Fleming, F.R.S., the famous 
im'nztor of the thermionic valve. 

one is thus saved much nervous 
irritation. 

The aerial used should be as good 
ns possible, but too much should not 
he expected from the aerial part of 
the equipment. One 30 feet high 
and 50 feet long running over gra '" 
and having either one or two wires 

Dr. Lee de Forest, who by adding a grid to the .o:iginal. Fleming vatve, 
converted it into a much more semtltve devtce. 

zc6 

should serve admirablv. If th~ 
aerial is made much liigher, the 
apparatus will be more sensitive in 
some respects, but will be far more 
prone to interference from mush, 
harmonics, jamming, etc. Save 
\Yith the most elaborate multi-valve 
set in skilled hands, a frame aerial 
is quite useless and is not to be 
recommended for such work. 

That such excellent results are so 
regularly obtained in the reception 
of transatlantic broadcasting is all 
the more remarkable when we con
sider th" t the power used by our 
transatlantic friends rarely exceeds 
one kilowatt, whereas similar 
stations in this country use I l kilo
watts and sometimes more. 

A final note. Whatever you do, 
take every possible precaution to 
avoid radiation and consequent 
interference with other listeners. 
Do not be selfish just for the sake 
of hearing American concerts. If 
you must make your set oscillate so 
as to pick up a carrier wave see that 
the oscillation is confined to a circuit 
not directly connected to the aerial. 
A good-tuned anode set with the 
first grid connected to the positive 
and not to the negative leg of the 
filament is quite suitable and will 
not radiate even when the anode 
circuit oscillates strongly. 
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,, For Dependability 
IGRANIC" RADIO 

use 
DEVICES 

IGRANIC HONEYCOMB COILS. (De Forest Pat. No. 141344.) 
These world-famous coils are renowned for their high efficiency, low 

self-capacity, small absorption factor" and minimum high-frequency 
resistance. No dead-end losses. Each turn sunounded Ly air pocket. 
Made in two types, gimbal and plug mounted. Wavelengths approxi
mately IOo to zs,ooo metres. The only coils that uphold their claim 
for negligitle losses. Prices vary with sizes. 

INTERVALVE TRANSFORMERS. 
(Patent No. 205013.) 

Dr~fgned for the distortionk•s rfproductiNl 
of speech and music. The steel shroud effec
tively shields from external intclfcrcccc. 
Hec:ent improvcmenj,s in dtsign render it the 
finest ampJilying tran~formet olta.inable. 

PRICE : Shrouded 21/·, Open 20/-

GIMBOLDER TUNING STAND. 
(Patent No. 206899.) 

This coil holder has been des'gned and 
produced for accommodating gimbal-mounted 
Honeycomb Coils, which enable extremelv 
fine settings to be obtained. In addition tO 
the angular relation of the coils being varied 
they can a1so be rotated about their own axis' 
thus giving extremely fine and critical adjust: 
mcnt when used on selective and regenerative 
circuits. 

TYPE "H " VARIOMETER. 

FILAMENT RHEOSTATS. (Patent No. 195903.) 
A splendid instrument for filament control under all conditions.; 

Nov_el method. of.c~mstruction ensures smooth and$ilent operation. 
Des1g~ed for ~ndrv1dual yalve control. Adjustable contact fingers. 
Permits of resistance values from zero to 4 ohms by fine variation. 
Supplied in two tyves, plain and vernier. 

PRICES : Plain, 4/6 Vernter, 7/-

. .. 

VERNIER FRICTION PENCIL. 
(Regd. No. 696394.) 

~ino tunin? ea-,ily accomplished. Positive friction 
dnve. Hand Interference minimised. No radio set com
plete without it. Each pencil complete with three bushes 
and ~ne sp0-re rubber ring. To convert into an anti~ 
C'-<-1.pae<ty adJuster, slip the clip attachment down and 
insert the brass pin aud ball into two holes drilled in the 
knob. 

BATTERY 
POTENTIOMETER. 
(Pat. Applied fot .) 

PRICE 7/· 

An Igranic Pob .. ~ntiometE'r i::: a necessity 
wher~one ?r~orestagcs, ofhigh~frequcncy 
a~1P!I.ficatlonts. u:::cd. Stabliscs grid and 
ehmmates noises aud self~oscillation. 
Resistance 300 ohms. Current con~ 
sumption nc'gligible. Nickelled finish 
cm;npletc with fixing screws, knob and 
pomter. 

PRICE 7/-

TYPE "S.R." VAR!OMETER. Recommended for use in the aerial circuit 
of crystal a!'d' valve sets. Wavelengths 
range approximately 15o-6oo metres with 
P.M.G. standard aerial. Stator and roter 
best q:'ality '!'oufdings, windings sclf
supportmg and 1mpre.gnated solid, 

TYPE " H.R." VARIOCOUPLER. Designed for secondary and tuned anode 
circuits. Wavelengths xso to 6oo metres 
approximately. Similar to Tyj>e " H," but 
with larger wm-ling. Moulded msulation and 
windings impregnated solid. 

PRICE, with Knob, Dial and Fixing Bracket, 
15/-

Stator and rotor of bard moulded insula
tion, and windings iinpregnated solid. Tao
pings on primary enable fine tuning to be oi:· 
tained, thus eli~nating ~ndensert Coupling 
continuously variable over wide range. 
PRICE, 11fith Knob, Dial and Fixing Brackets, 

19/-

PRIOE 18/-

STOCKED BY ALL HIGH-CLASS DEALERS :-: :-I :-: :-: :-: WRITE FOR LEAFLETS %122. 

Manchester : 30, Cross Street. 
Birmingham : 73/4, Exchange Buildings, 

New Street. 

Glasgow : so, Wellington Street. 

149, Queen Victoria Street, 
LONDON. 

Cardiff : Western Mail Chambers. 
Bradford : 18, Woodview Terrace, Manning

ham. 
Newcastle : 90, Pilgrim Street. 

Works: 
Elstow Road, BEDFORD. 

In replying to advertz"sers, use COUPON on last page 207-iV 
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I • t H.F. TRANSFORMERS 

Plug-in. 
FLAT MOUNTING COMPONENTS 

The MARK OF 
MERIT on any 
\\Tireless Set or 
component is a 

Can be obtained matched for operation 
in the TRANS~ATLANTIC and similar 
sets. 

A series of components for flat mounting on to 
wooden baseboards enabling great economy to be 
effected in ebonite for panels with absolute 
security. 

guarantee of 
efficiency reason~ 
able price and 
sound British 
manufacture. 

11111111 - -I \Ve are exhibit- ' 
ing in the Electri
cal and Allied En
gineeringSection 
British Empire ~ 
Exhibition, 1924 -

1!111111 
No. o. I 50 to 300 metres .. 
No. I. 300 to 6oo metres .. 
No. 2. 550 to 1200 metres 
No. 3· noo to 3ooo metres 

FILAMENT RESISTANCE 

Complete 
Catalogue 
Post Free, 
IS. Ed. 

No. 4· 2000 metres and upwards .. 
Complete Set .. 

7/-
7/-
7/-
7/-
71-

32/6 

Velvety smooth motion, certain contact, 

As illustrated, 4/6. 

We have a hrge stock of brand new Sullivan low resistance head telepltan~s (no cords) which we are 

disposing of at exceedingly low rates, namaly, 8/- per pair. Send at once to avoid disappointment. 

IN CONJUNCTION WITH B . HESKETH LTD 

...................................................................... . . . . 
" Efficiency " Inductances 

Supplied with either double plug or 
standard plug and socket fittings. 

....................................................................... · 

Gambrell 
Bros., Ltd. 

SHOWROOMS: RADIO CORNER, 179, STRAND, LONDON, W.C. 2. 
A 1l corre.~Po11de1lce to Head Office-

HASTINGS HOUSE, NORFOLK STREET, STilAND, LONDON, W.C. 2. 
Bournemouth Depot, 5, Yelverton Road . 

Insure your set against losses 
High frequency losses are not always apparent but are neverthe!e~s 

responSible for poor signal strength to a degree not often realised. A coil 
which has a D.C. resistance of a few ollms may be several hundred ohms 
'resistance at radio frequencies. The " Efficiency " Inductance has been 
so designed that the losses are reduced to an almost negligible ftgure. Con
sequently the signal strength is improved, less reaction is required, selec
tivity is increased and each coil covers a far greater range of wavelength 
on a given condenser than less efficient coils. The proof of this is in the 
table below. 

Coil. Wavelength range shunted Self capacity Price. with .oor capacity condenser. in Microfarads. 

a 75 .. 325 .000004 5/9 
A 120 .. 525 ,000004 5/9 
B 200 .. s--.)J ,000005 6/-
c 285 .. !200 .ooooo6 6/9 
]) 40') .. 1700 .ooooo6 8/-
E 690 .. 2875 .ooooo8 9/6 
F 1040 .. 435° .000009 10/3 
G 1575 .. 68oo .oooor r 12/-
H 2250 .. 9500 .000014 14/-
I 4300 .. r8ooo .000017 16/-
J 0400 .. 2?000 .,00002 I 19/-

If your dealer does not stocl? these coils please ScTtd us his na.me and addrrss. 

Write for full particulars or call at our London Office: 

76, Victoria Street, s.w. 1. 
Phone: Victoria 9938. 

WORKS: MERTON ROAD. SOUTHFIELDS, S.W. 18. 

········································································································································································ 
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§ A SIMPLE REFLEX SET 8 
0 0 
B Working from Dry Cells B 
[j By PERCY W. IlARRIS (As$istant Editor). 8 
0 This set has been designed to fill the need foT a simple' receiver, running off dry cells 0 B entirely, which will operate a lottd-speaker within siJJ to eight rnaes of a broadcasting o 
[l station. Its "telephone" range is conl-!iderably greater. 8 
0 . 0 
DOOOOOOOOOOODDODDDDDODODDDDDDDOOODDDDDOODDDDODODDDODDODDODDODDODOOOODDDODCDO 

T HE introduction at several 
makes of val'yes. using only 
.o6 of an ampeTe-just a 

tenth of the current taken by the 
older type of bright emitter valve
has at last brought us to the stage 
where we can run a single valve 
set economically and efficiently 
from dry cells. I say economically 
and efficiently for it has been 
possible to run the older type of 
dull emitter from large dry cells, 
but these have been bulky and very 
expensive and could not be recom
mended for use by any reader who 
has reasonable facilities for getting 
accumulators charged. The small 
current taken by the new valves 
can easily be provided by the 
average dry ce!Is, such as are used 
for ringing electric bells and even 
from the smaller. square cells used 
in general electrical work. 

If we want to get the maximum 
efficiency from o11e valve, we 
naturally turn to reflex amplifica
tion-that is to say, we think of 
a circuit iri whiCh the valve ·can 
act first of all as a high-frequency 
magnifier, thus providing amplified 
signals which can be rectified or 
detected by a. crystal detector and 
then once more takell to the valve, 
which now acts as a low-frequency 
or note magnifier. In this way we 
shall get results somewhat com
parable with those given by the 
ordinary " straight " three valve 
sets, in which there is a high
frequency valve, detector and a 
note magnifier. Such a three 
valve set will give louder signals 
than a single valve reflex, but only 
because the detector (a valve in 
this case) will amplify as well as 
detect, whereas in a reflex set 
the detector, a crystal, will only 
serve to rectify tne currents, but 
will not amplify them in any way. 
Single valve reflex circuits are very 
easy to make, require few parts 
and generally give little trouble 
compared with the two and three 
valve reflex receivers, which require 
certain precautions to be taken if 
they are to be satisfactorily operated 
and prevented from howling. The 
present receiver was designed and, 
built with the idea of making, a: 
compact cabinet set of such a size 

that the dry cells necessary to 
light the filament, as well as, the 
high-tension battery to provide 
the plate current, could all be 
packed away in the cabinet out of 
sight, thus avoiding trailing wires 

this will be seen a small knob 
operating the filament resistance. 
On the top of the cabinef are three 
sockets, the two outside being for 
the aerial and anode coils respec
i.i\·ely, the central socket taking 

Two varMtrle ~~. t1 &~~yslal tleU.etor tmd a ftltmtent resistance knob Ml 
the only controls needing adjustment. 

and messy accumulators. As will be 
seen from the above photograph, 
there are four terminals on the front, 
the two on the left being for aerial 

·and earth and the pair on the right 
for telephones or loud-speaker. 
Two dials are provided, that on 
the left being for aerial tuning and 
that on the right for tuning the 
anode. The crystal detector, which 
is of the enclosed type, is mounted 
on the pan,el immediately above 
the condertsets,andjust highet than 

20q 

the valve itself. Plug-in coils are 
used, as in this way it is possible to 
obtain a wide range of wavelength, 
and the many readers who already 
possess sets of plug-in coils will be 
able to use them in this receiver 
equally as well as in any other. 

The circuit used has J.een known 
for several years. It will be found, 
for example, in Mr. Scott-Taggart's 
book, "Thermionic Tubes in Radio 
Telegraphy and Telephony," pub
lished· nrore than two years· ago. 
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More recently it has appeared in 
MoDERN \VrRET.ESS (July issue of 
this year) in a portable broadcast 
receiver designed and described 
by Mr. G. P. Kendall, B.Sc. The 
main interest in the present in
strument lies in its arrangement of 
parts and general make-up, which 
will suit the convenience of readers 
who like their instruments to be as 
simple to make and to handle as 
possible. 

Although it is possible in a set 
such as this to use a limited amount 
of reaction to intensify the signals, 
no reaction has been introduced in 
the present set, and for thisreason 
the anode and aerial coils are f1xed 
in position so that they stand at 
right-angles to one another. This 
elimination of one variable in the 
circuit makes for greater simplicity 
of handling, and the loss of signal 
strength is very small-perhaps 
ro per cent. The stability of the 
set has been further enhanced by 
placing the intervalve transformer 

in the aerial circuit in the manner 
recently described by Mr. Scott
Taggart in his useful improvement 
to the STroo circuit. The set is 
thus fully as stable as an ordinary 
" straight " circuit and is no more 
difficult to handle than the common 
tuned anode sets. 

With regard to the capabilities 
of this instrument when used with 
an average outdoor aerial, it will 
give loud-speaker reproduction for 
an average living-room six to eight 
miles from a broadcasting station. 
When conditions are favourable 
this distance may be increased. 
When substituting it temporarily 
for my STroo set I found tll<).t 
the strength was exactly that to 
which I usuallv detune the STroo 
for comfortable audition. Two or 
three of the other broadcasting 
stations can be heard in the phones 
quite easily when London is not 
working, but it should be stated 
clearly that the selectivity of this 
set is not high. Hating it con-

The receiver with back removed. The flexible leads are connected to the dry 
cells for filament lighting and to the high tension battety. These ce!ls can be 

stored within t!ze cabinet, and are not shown in the picture. 
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servatively, we can say that it will 
give good telephone strength at 
any part of the country from one 
broadcasting station at least, and 
probably in many districts from 
several, if not all. 

Components Needed 
The following is a complete list 

of parts:-
(r) Suitable cabinet to take an 

ebonite panel, 12 in. by 
8 in. by i in. thick. 

(2) Two variable condensers, one 
of .ooo5 1-'F and the other 
of .0003 1-'F (.ooo5 for both 
if it is intended to use this 
set for Continental wa\·e
lengths as well). 

(3) One crystal detector for panel 
mounting (preferably glass
enclosed). 

(4) One filament resistance suit
able for a .o6 ampere valve 
(any dealer will supply this). 

(5) One valve socket for panel 
mounting. 

(6) Two single coil holders fur 
panel mounting. 

(7) Four terminals. 
(8) Two fixed condensers, 

.oo21'F. 
(0) One fixed condenser, .0003 pF. 

(ro) One inten·alve transformer 
of good make. 

( r r) Three dry cells. 
(12) One H.t. battery, 45 to 

50 volts. 
(r3) ::'\o. 22 tinned copper wire 

for wiring up. 
(14) Lengths of Systorlex or other 

tubing for insulation. 
(r5) One of the new valves taking 

.o6 of an ampere. (:Vlarconi
Osram, B.T.H. or Ediswan.) 

So far as the cabinet is concerned, 
this, in mv case, is identical with 
those described for the Trans
atlantic receiver, the Transatlantic 
note-magnifier and the three-valve 
Heinartz set described in mv book 
"Twelve Tested \Vireless ·Sets.'' 
J n the present set it could with 
advantage be somewhat deeper 
(not so far as the panel size is 
concerned, but in the woodwork). 
The present cabinet will contain 
the necessary batteries, but tlH'\' 
are a rather ·tight fit, and I woul(i 
suggest that those readers who are 
having cabinets made should ha \'e 
them two or three inches deeper to 
accommodate larger cells if required. 

It will be seen on examination of 
the photographs and diagrams that 
all the component parts, with the 
exception of the valve socket and 
the two coil sockets and one fixed 
condenser, are carried on the 
ebonite panel. This last fixed 
condenser could also quite con
veniently be placed on the panel, 
there being plenty of space for it. 
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HONEYCOMB COILS De Forest Patent 
No. 141344. 

MERITS. 
A honeycomb coil is not a mere reel of wire. It is ~-scientifically designed article, very carefully made, 
every turn of wire being accurately and securely placed to the best advantage and all its air spaces evenly 
distributed. Among its salient merits are the following:-

Low distiibuted self capacity. Maximum Inductance. Sharp Tuning at any frequency. A~serace of ,Pea~·end Losses. 
Small Absorbt.on Factor. Minimum High-frequency Resi:.tance. 

It is easy to mount~- flexible in use, and mechanically strong. 

I~f'RINGEMENTS.-
wARNING. LETTERS PATENT No. I4I344·' . · .• 

The 1 rade and the public are warned that Inductance Coils having a cellular structure and generally 
sold as Honeycomb Coils, are protected by ~etters Yatent as above, under which the Igranic Electric 
Company, Limited, are the sole Licensees in this Country. · 

There are on the market imitations qf our coils which, we are advised, infringe the Letters Patent as 
above, and action has been commenced against the manufacturers to restrain these infringements,. but 
dealers and others should remember thatdn selling ~hc;:,se !nfringing coils they render tliernselves liable 
to action. As these infringing coils are quite Often boldly described as ''Honeycomb Coils," both dealers 
and purchasers would be well advised to satisfy themselves that the coils they purchase are genuine Honey
comb coils of IGH.A~IC Manufacture. WESTERN ELECTRIC C0~1PANY, LIMITED. 

OWNERS OF PATENT 

West-ern Electric Compotttl Limited. 
CONNAUGHT HOUSE. ALDWYCH, LONDON. W.C.2 

~OLE LICENSEES AND MAJ\UfACTUR!RS 

IGRANIC ELECTRIC C~ LT.n 
149, Queen Victoria Street, LONDON. Works: Elstow Road, BEDFORD 

In replyz'nz to advertisers, use COUPON on last page zu-vi 



The reascm for its pres~nt position 
is that it was not included in the 
design when it was first made up 
anJ was introduced as the result 
of experiment, the side of the box 
then being the most conv<lnient 
p:ac~ to put it. 

The: c:mstruction of the set is 
extre nely easy; it is only necessary 
to mark out the panel on the back 
w~th a scriber, using a ste31 rul~ 
an:l a little care, then to drill holes 
of such a s:z~ that thev will take 
the various par~s. It is quite 
unnecessary to make tapped holes. 
l\!Jst of the variable condens3rs 
on the market are secured to the 
panel by a couple of metal scre~s 
of 4 B.A. thread. Therefore, if we 
drill a central hole to take , the 
spindle of the variable condenser 
and hvv holes of such a size that 
the 4 B.A. sc:tews will pass through 
them, we can hold the condensers 
to the panel by, passing the screws 
thraugh the front" and tightening 
them up. A countersink bit will 
be useful for recessing the upper 
portions of the holes so that the 
metal-screw heads may lie level with 
the panel. Some little care is 
necessary in locating the positions 

for the hDles. Perhaps the best 
way is to take a sheet of thin paper 
and lay it'over the top plate of the 
condenser, pressing it down firmly 
on to the top plate so tliat markings 
will show where the holes come 
for the securing screws. The paper 
template so made can then be 
placed on the top of the panel, the 
positions of the holes marked with 
a centre punch or some sharp 
instrument and the holes drilled. 
The intervalve transformer is 
secured to the panel in a very 
simple manner, by passing 6 B.A. 
screws through the panel and 
through the hol{S in the supports 
of, the transformer, the latter being 
held in place by four nuts on these 
screws. Similarly the Dubilier 

,fixed condensers are held to the 
panel by 6 B.A. screws passed 
through clearance holes and 
secured with nuts. 

It is interesting to note that 
the distance between the two holes 
of the Dubilier fixed condenser is 
exactly 2 inches, so that there will 
be no difficulty in marking out the 
panel for drilling the holes for these 
condensers. Several makes of 
filament resistance are provided 
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with paper templates to show 
where to drill the securirrg holes. 
In the present receiver I used a 
T.C.B. potentiometer, which, having 
a resistance of 300 ohms, is quite 
suitable for use with these valves. 
Of course, when using a potentia
meter as a filament resistance it is 
only necessary to connect the slicler 
and one end of the coil. However, 
it is better to use one of the special 
filament resistances designed for 
these valves. The Lissenstat of 
Lissen, Ltd., and the ::\Jicrostat, the 
latter obtainable from :Messrs, 
McMichael, Ltd., are both excellent 
for use with these valves, They 
have the advantage that if you 
want to try the set with a bright 
emitter,the same filament resistance 
will do. 

The crystal detector holder and 
the crystal itself should both be 
good. That used on the present 
set is the new Burndept pattern 
which has the advantage of a very 
delicate screw adjustment of the 
cat-whisker, making adjustment 
of this important detail easy, 
reliable and stable. I can also 
recommend the Edison Bell double 
crystal detector. This con~;ists of 

The wiring, as will be seen, is quite simple. For clearness, the top of the cabinet has been drawn as if lifted up, 

2IJ 
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c 
B.B.C. 
No. 1 W. 

Standard Pocket 
Lamp Sizr-4! volt 
with patr nt spiral 
wire tern ina:s and 
plug sockc s to take 
Wander Plugs, 

Note 1- 1 doz.; :4 
volts. 

Used units replaced 
easily. 

Connect as illustrated. 

WIRELESS 
DRY 

BATTERIES 

-· Fm• 

B.B.C. 
Sets 

To connect in Series 
in::C'rt straight Tcr~ 

minal in Spiral of 
:;.cxt battery. BenJ 
spiral and thus ensure 
permanent electrical 
connection wiawut 
so!Uering. 

llRITISI! MADE. 

Pa!t::tf (tpplicd for. 

PRICE CARRIAGE PAID, 7/- PER DOZEN, WITH PLUG. 
Standard Sizes : 

No. 2 W. Slab, 16! volts, 3-volt thppings, Si7e approx. 
9 x 1 x 3ins. ... ... ... ... ... ... Price 3/- eacb 

NO. 4 W. Slab. 36 volts. 3·volt tappings. Size approx. 
10 x 1! x 3 ins. ... . .. ... 6/6 ., 

N~. 5 W. Block. 60 volts. 3·volt tappings. Size approx. 
91 x 3t x 31 ins. .. 12/- .. 

Prices include Wander Plug. Carriage Paid. 

Manufactured by Telephone: ll'tllford 6r7. 

The BRITISH BATTERY C0
im. 

CLARENDON RD., WATFORD, HERTS. 

"WIRELESS 

MODERN WIRELESS 

INTERVALVE 
TRANSFORMERS 
(PatentNo.zcsor3) 
Correctly d "'igncd 
for Ininimum dis~ 
tributed capacity. 
Low core losses. 
Coil wound by 
patent cotton in~ 
terweave proce~s. 
Maximum amplili 
cation without dis~ 
tOition. Price 
List No. I7I82A Shrouded Type, 22, e 

, 17r8zB Open Type 21/-

"LISSEN" VARIABLE GRID LEAK 
" Lissen " one hole fixing. 

To obtain clear signals and the correct grid 
potential providing maximum signal strength, 
this variable grid leak is specially rccom· 
mended. Occupying very little space, it can 
be fitted in any odd space on the paneJ. 
List No. 15741 each 2/8 

BrownBrothe--a 'WOOD HALL" BASKET COIL 
PLUG. 

Adaptable for any size Basket Coil to' 
crath littingtostandardplug-in type, 
Ce>il Holder. 

with which is arna!gamJ.ted 
Thomson & Brown Brothers1 Ltd. 

fVIwlesaleonly.HeadO[Ji es & JVarehouse.s 

Gt. Eastern S-t., London. E.C,2, 
118, George St., Edir burgh, and Branches 

Ld ~o. 15272 .. • • each 2/6 

Trade only supplred. Please order 
from your usual dealer. 

VALVES.'' 

0 UR works are the largest in the Country solely adapted 

for the repair of Wireless Valves and this, combined 

with up-to-date machinery and an expert staff, results in 

first-class work. Send through , your Local Wireless Dealer 

or direct to-, 

RADIONS LIMITED, BOLLlNGTON, 
NEAR MACCLESFIELD. 

T ele; 71, Bollington. 

In reptyiug to advertisers, use COUPON on last page 2!3-VU 
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Radio Valves 
how to use the 

Bg 
\J;~•n:n Scott.:r a qqa 

f. I nst.P. 

JUST 
PUBLISHED! 

--a com.plete 
instruction on 

course of 
the Valve 

Can you answer 
these questions fully ? 

\Yhat i' meant by Reactance
capacity coupling ? 

\Vhich is more· selective
" Tuned Anode " or " Reac
tance capacity " for H.F. use ? 

\Vllat is Reaction ? 

\Vhat is meant by "Dual 
Amplification" ? 

How is self -oscillation causPd ? 

\Vhat is an aperiodic trans· 
former and its advantages ? 

2/6 
from all BooksC'1krs, lr 
z/8 post free direct from 
publbhers. ' 

RADIO PRESS, LTD., 
Devereux Court, S trand1 w.c. 2. 

1Ra()fo 

T O make real progress in \Virclcss 
you must be able to understand 
the principles of the Radio Valve. 

The importance of this cannot be em
phasised too strongly. 

While there are several Books on the 
Valve by the same author, none of them 
covers quite the same 11eld as "Radio 
Valves and how to use them." 

This ·Book is rather more elementary 
in its appeal and should be extremely 
useful to those who are beginning to take 
a more serious interest in ·wireless. 

Its explanations are most lucid and 
graphically illustrated by a very large 
number of diagrams. It is a Book which, 
although dealing with a difficult subject, 
is most fascinating and intriguing in its 
appeal. A Book which ought, in fact, to 
be on every wireless enthusiast's book
shelf. 

It is written from the point of ,·icw ( f 
the man who is going to use valves. 

Series 1Ro. 12. 
2q-viii In replying to advertisers, 1tse COUPON on last page 
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two complete glass-enclosed detec
tors on one base with a rapid 
change-over switch. It is very 
useful in all dual circuits to be able 

bending the wires at right-angles 
in the manner described in my 
article on the Transatlantic receiver 
in the November issue. 

·00.2pf 

~--------->--*-------------oL.T.+ 

The theoretical circuit diagram. 

to change rapidly from one crystal 
to the other. This particular instru
ment is ready fitted with two good 
crvstals, so that it is not necessary 
to. buy them in addition. The Burn
dept is also fitted with a crystal 
ready for use. 

If you make up. this set I \Yould 
strongly advise you to adhere as 
closely as possible to the disposition 
of the parts. This remark applies 
to all the designs published in this 
journal. Those of us who do the 
experimental work necessary to 
make efficient instruments spend 
many hours and often remake a 
set half a dozen times from the 
same circuit diagram, but with a 
different disposition of parts, before 
we achieve the results at which we 
aim. If you think that you can 
introduce a number of improve
ments in this design I would suggest 
that you first of all make up the 
instrument and get it working on 
exactly the lines described here. 
\Vhen you have obtained good 
results in this way you can try the 
modifications, and you will then be 
able to judge whether or not they 
are better than those of the 
designer. A very large number of 
o:Je-:tions received by the Radio 
Press Information Dept. relate to 
sets which will not work for no 
other reason· than a departure by 
the constructor from the general 
lay-out described. 

Wiring up_should be carried out 
exactly as shown, making the 
connections as short as possible and 
using insulatmg tubing if thin wire 
is used. A better but more difficult 
arrangement is to use stiff wire, 

Operation of the Set 
Tuning the :;et will be found a 

comparatively simple matter, and 
if the builder has experience in an 
ordinary tuned anode set, he will 
be able to adjust the receiver at 
once. The best way is first of all 
to set the cat-whisker on the crystal, 

How to join up the H.T. and L.T. 
batteries. + J.zlament lead goes to the 
positive of the three cells, which, in turn, 

is connected to the - H. T. battery. 

and then to tune simultaneously on 
both aerial and anode tuning con
densers-. 'Vhen signals are brought 
into tune, readjust the crystal 
detector to give best results and 
once more try the tuning adjust
ment. The tuning of the anode 
will be found quite fiat compared 
with the usual tuned anode, <J,S the 
crystal will introduce considerable 
damping into this circuit. The 
filament of the valve should only 
be burned as bright as is necessary 
to give good signals. The high
tension voltage should be about so ; 
lower voltages will work the set, 
but t:1e signal strength will not be 
so great. 

The set will be just as efficient 
(probably a little more efficient) 
when used with bright emitters. 
If external batteries are used, the 
leads which are now shown as 
flexible can be taken to terminals 
on the panel or at the rear. Many 
readers may prefer this arrange
ment. 

ZI5 
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Sm,-It may interest you to 
know that I was successful in 
tuning in between 2.45 a.m. and 
4-5 a. m. on the 16th December 
1. wo American broadcasting stations, 
the first at 2.47 a.m., but the 
announcer omitted to give his call 
sign. The part of the programme 
I received consisted of orchestral 
selections and vocal items by a 
baritone. Atmospherics were 
rather bad. Eventually I lost 
the station at 3-5· At 3.40 I 
tuned in \VG Y when a dance band 
was playing and I listened to 
three dances until 3-55· The an
nouncer of this station spoke very 
clearly and repeated the call sign 
twice ; at times the band could 
be heard with the phones off quite 
clearly. I lost this station after 
having rearranged the valves, aml 
was unable to tune in anything 
else. The set used was the " 3 
Vah·e All Concert Receiver" as 
described in the September issue 
of MoDERN vVmELEss, using 4-volt 
filament current and 54 volts H.T. 

I regularly receive FL Paris on 
an Amplion loud-speaker, the 
strength being practically equal to 
that of 2 LO ; Radiola comes in 
fairly strong. The new Belgian 
station and Ecole Superieure PTT 
can also be tuned in with 2 LO 
working, at full strength. I am 
able to receive with this fine 
circuit all the B.B.C. stations with 
the exception of 2 ZY. My aerial 
is a 50 ft. twin on a 40 ft. mast. 

Forest Gate, E. 1· 

I am, etc., 
W. A.F• 

OODDDOODOOOOOOODOOOOOO 
u 0 
0 0 
U NOTE.- We have 1·eceived 0 n o 
D numerous requests from readers 0 
D 0 U for a method of adding a fouJ•th 0 
0 valve to the all concert receiver D 
0 0 o without the use of a separate [J 
0 unit. Probably the best way to 0 
u 0 G do this is to lengthen the box G 
o and panel of the set about 6 0 
G inches, and add the components 8 
tS specified in the article on p. So 8 
0 of the November issue, wiring 0 
8 them up by the aid of the 8 
o diagram on p. 86. The extra 0 
g f.erminals shown rtilt be found 8 
o convenient for cutting out the 0 

G fourth valve. § 
0 0 
OODOOOOOOOOOODOOOODOOO 
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0 D 

§ "MODERN WIRELESS,' CHOKE CIRCUITS § 
8 B 
0 By JOH~ SCOTT-T AGGART, F.lnst.P., Editor. B 
8 D 
0 This type of cin:uit., although of great value to the experimenter, has been strangely 0 
D neglected in t!te past. This article gives full practical details so that readers rnay Cl 
8 try out the methods for themselves. B 
0 - • 0 
uooooooooDoooooouooooooco:::n:JooooooooooooooooooooooooooooooooooooooCJoocoooooo 

A TYPE of circuit which has 
received little or no atten
tion in the technical Press 

is what I propose to call a choke 
circuit. Several of these circuits 
are described below, but further 
circuits will be published from 
time to time, and many readers 
will be able to adapt their receivers 
so as to use this principle. 

Choke coils have, of course, 
been frequently used before for 
coupling valves but, as in several 
other eases, the experimenter has 
not taken advantage of this useful 
method. Dual amplification was 
invented more than ten years ago, 

Fig. 1. A sim1?le choke C(Jil. 

and yet only when a thoroughly 
practical circuit is produced does 
it achieve the very wide popularity 
it deserves. Tuned anode coupling 
also suddenly became popular as a 
means of coupling valves, although 
in more restricted circles it was 
well known. So it mav be in the 
case of choke coupling.-

Chokes may be divided into two 
classes: high-frequency chokes, 

and low-frequency chokes. A high
frequency choke in most cases 1s 
an air-core choke, that is to say, 
it consists of a large number of 
turns of insulated wire wound in 
the form of an inductance which 
offers a high impedance to high
frequency currents. A low
frequency choke is also intended 
to offer a high impedance to low
frequency currents, but since the 

Fig. 2. A oimple choke amplifier connected to a crystal teceiv.er. 

Pi:. 3· The above circuit shown pictorially. 
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impedance of an inductance 
decreases as the freq nency of the 
current passing through the choke 
clecreases, we have to make up 
for this, in the case of low· frequency 
chokes, by increasing the induct
ance. This we do in two ways ; 
more turns are used and the 
inductance is wound on an iron 
core. 

The choke with which experi
ments have been carried out con
sists of a simple core consisting of a 
bundle of iron wires 4 in. long and 
about ;-r6th in. diameter, on 
which a bobbin is slipped, the 
bobbin having, of course, end 
pieces or cheeks. The space on 
the bobbin for winding is 3 in. 
long and q,ooo turns of .::\o. 44 
gauge single or double silk covered 
wir0 is wound on the bobbin, 
stouter wires being connected to 
the ends. Several different kinds 
of open and closed core choke 
coils were tried, but the simple 
one illustrated in Fig. I was found 
to be as good as any. Those who 
are desirous of carrying out experi
ments should try using the 
secondary of a step-up intervalve 
transformer, the primary being 
ldt free. The secondary windings 
of induction coils, such as Ford 
coils, may also be tried, but my 
experience of these for this purpose 
is nil. 

Object of the Choke. 

The object of the iron-core choke 
is to serve as a means of coupling 
two valves and passing on low
frequency potentials to the grid 

L, 
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B~ 

'---t'flll\1\1\l)l'!--1 _ __, 
. 

Fig. 4· A choke circuit using valve detector with reaction. 

of the second valve. The choke 
is incltided in the anode circuit of 
the Jirst low-frequency amplifier, 
and the anode of this amplifier is 
connected through a grid condenser 
to the grid of the next valve, a 
gridleak being provided behveen 
the grid and the negative terminal 
of the filament battery. 

A circuit which shows the use 
of a choke for low-frequency 
amplification is given in Fig. 2. 
It will be seen that on the left 
there is the ordinary crystal 
receiver, and the rectified currents 
are passed through the primary T 1 

of the step-up transformer T 1 T 2, 

the secondary T 2 of which is con
nected across the grid and filament 
of the first valve. The clotted 
lines are thus shown to indicate 
that the terminals A B of the two
valve amplifier of special design 
shown in this figure might be 
connected to other circuits. In 
the anode circuit of the first valve 

V 1 , we have the choke coil Z, while 
the anode itself is connected through 
the condenser C to the grid of the 
second valve V 2 • The condenser C 
has a value of o.oo2 f<F (micro
farad). Different sizes of con
densers have been tried for this 
purpose, but it was found that no 
noticeable advantage was gained 
by using a larger condenser than 
this. The gridleak H 3 has a value 
of 2 megohms, but it was found 
that the actual value of this was 
quite immaterial, and therefore 
a variable gridleak is quite un
necessary. 

In the anode circuit of the second 
valve we have the telephones T, 
or loud-speaker, as the case may be. 

The operation of this circuit is 
briefly as follows :-The rectified 
currents pass through T 1 and set 
up varying currents in the 
secondary ·p which communicates 
the potentials to the grid of the 
first valve ; the variation in grid 

Fig. 5· The above circuit dePicted in photographs. In this and Fig. ro the terminals of choke are both at one end. 
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potential of the frrst valve alters 
the number of electrons flowing 
between the Jllament and anode 
of this valve, and therefore the 
anode current fio,,ing through the 
choke Z, the anode circuit of the 
first valve consisting of filament 
A 1ZB 2 and so back to filament. 
When a steady current is flowing 
through the inductance, no poten
tial difterence is set up across it, but 
if a steady current passes through 
a resistance, there is a voltage drop 
across the resistance, and if the 
current fluctuates the potential 
clifterence across the ends of the 
resistance will also fluc.tuate. If, 
instead of passing a direct current 
through the choke coil, we pass a 
varying current, there will be 
varying potential differences set 
up across tl1e inductance. So it 

Fig, 6, An excellent three valve cirwit using a chol1e, 

Fig. 7· 

1S m this case. The steady anode 
current of the first valve, when no 
signals are· being received, does not 

A three valve circuit without crystal detector, 

set up any potential difference 
across the choke coil Z. 

There mav be a small E.M.F. 
across the choke because of its 
resistance, but this may be 
neglected in this explanation. 

\Vhen signals arrive, howen:r, 
the current flowing through the 
choke coil Z varies at low frequenc~·. 
and this varying current, passing 
through the high inductance of the 
choke, causes potential clifterences 
to be set up across it; these 
potential clifterences are com
municated to the grid of the 
second valve through the condenser 
C. The top end of the choke Z is 
connected through the high
tension battery B 2 to the filament 
of the second valve, and since the 
battery B 2 has practically no 
inductance or resistance, the low-

F't:· 8. The last circuit sht~wn in photographic form. 
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NEW YORK on a TWO-VALVE SET 

The 

These Letters tell their own story. 

/~ L..u<dv 

C~L,O 

___.-/-~ 7 ~r;,;;B • 

Ur. II.. Bacon, 
Cavend ish Motor a, Ltd. I 
Holywell St., 
Chesterfield, Kngland. 

Dear Mr. Baoon. 

October 24, 1923., 

We wero pleased to receive fOlU' letters of September 22nd 

and 24th, enclosing n printed Moount of :your reception of our 

proeram of September 21st. 

In check5..ng over oux otation log, we find that it cQrres• 

ponds in nearly every particular with rour report of reception. 

The exceptione arb noted on the sheet which you sent us and 

ls being re turned herewith. 

• If 1t 1s youx prnctice to issue similar reportn on all 

WGY receptions, we would be pleased to have vou send ue an extra 

copy for our files. 

Trunting that you may continue to r~ce1ve and enjo7 our 

p:r()erama. and a&sur1.ng you of our desire to· hear from you when

ever ,you are successful in tWling us in. we are 

PL!iumpf:ll4VJ' 
Enclouuro 

Very truly yours, 

GEIIJSRAL ELECTii.IC COMPA.!IY 

Ill\1ADCASTIJIG BUTIOII WGY 

could only get this result with 

long I ife battery. 
~~~f[hf~l~~ o ELECTRICAL S.TORAGE 

\:.1-lJWl-U,~ CONPANY LJMITED. 

HEAD OFFICE AND WORKS: 
CLifTO~ JUNCTION, Nr. MANCHESTER. 
LO""DO~: 219-229, Shaftesbury Avenue, \V.C.z. 

BIIUIINGHAM: 57-58, Dale End. 
MANCHESTER: 1, Bridge Street. 

USE CHLORIDE BATTERIES FOR HOUSE LIGHTING. 
ltt replying to advertisers, use COUPON on last page 2IQ-iX. 
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~onShud:ional ~hats 
Hy PHILLIP R. COURSEY, B.Sc. 

No. 2. 

SOME USiS, OF CONDENSERS IN A R~DIO' RECet\liR. 

I N the modern wireless receiver employing ¥alves several 
condensers are needed, each having a separate and possibly 
a different function, and careful selection is necessary in 

order to ensure tliat each condenser is best suited to the particular 
duty which it is ex:pected to perform. We will deal here with 
the condensers employed in the tuning o.z; oscillatory circuits. 
These are usually (r) Variable Condensers in conjunction with 
inductances which are either fixed or variable in steps only, 
and {'2) :ftx'6d. condensers employed in conjunction with a vario
meter and, giving· the. necessary wavelength ranges. In case (I) 
the variable condenser should have. an. air dielectric, and it 
should be rigidly constructed so that it will retain its adjust
ment and calibration indefinitely. Generally speaking a variable 
ccmdenser nsed in tuning the aerial circuit should have a maxim urn 
capacity of o.ooo7 to o.ooi microfarad; similarly one for tuning 
the secondary circuit should have a maximum capacity of 
o.ooos to o.ooo7 microfarad, the values chosen depending upon 
the wavelength range or ranges on which it is desired to work. 
For tuning the anode circuit of a valve amplifier, values of 
o.ooor to o.ooos mrcrofarad should be chosen depending upon 
the type of intervalve coupling in use. 
In case.(z) the fixed condensers must usually have solid dielectrics,. 
and 'in consequeY.ce their efficiency becomes a matter of great 
importance. Their construction and design must be such that 
all energy losses have been reduced to the minimum. 
The usual values of a fixed condenser used in series with a 
variometer for tuning the aerial circuit on the ordinary broad
cast wavelengths is fro~ o.oooz to o.ooos microfarad, while 
similar Gondensers arranged so that they can_ be included in 
param~l with tlie variometer will ::)erve to jncrease the tuning 
range~. Care should be takell, however" not to include too 
large· a condenser ln parallel with the inductance in the receiving 
aerial drcuit. 

DO· NOT MISS No. 3 OF THIS SERIES. 

THE DtJBJUER CONDENSER CO. 0921), 1:. TD, 
DEPT. D. 

Ducon Works, Goldhawk Road, I:.ONDON, W.12. 
Telefi'mms: "Hivoltcon, 'Phone, London." Telephone: Hainmersmith. lOB!. 

ln. replying to tJ,dvertisers, use COUPON on last page 

January, r924 
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frequency current through it will 
not in any way set up varying 
potentials across it. We can there
fore consider the top end of the 
choke coil Z as being at the same 
potential as the filament of the 
second valve, and if, sav, there is a 
potential difference at a given 
instant of I volt across the choke 
coil Z, when signals are being 
received, this will be applied 
through the condenser C to the 
grid of the valve V 2 • It is to be 
noted that only changing potentials 
across Z are communicated to the 
grid of the second valve; the 
positive potential of the high
tension battery is not com
municated to the grid of the 
second valve because the condenser 
C acts as an insulator towards 
direct currents, whereas it readily 
allows low-frequency potentials to 
he communicated through it to the 
grid. 

The gridleak f{" is mere! y for the 
purpose of preventing an accumula
tion of electrons on the grid of the 
second valve. If this leak were 
not provided, the variations in 
grid potential would cause electrons 
to be drawn up to the grid, and 
they would then have nowhere to 
go, but would charge up the right
hand side of the condenser C and 
the grid itself. After a time, these 
electrons would accumulate to such 
an extent that the grid would 
acquire a considerable negative 
potential which would interfere 
with the correct operation of the 
second valve. In order to keep 

MODERN WIRELESS 

Fig. g. An interesting modification of the ST34 circuit, 

the grid at a suitable normal 
potential, the gridleak is provided, 
and the excessive electrons flow 
through the resistance H 3• 

It must not, therefore, be 
imagined that the second valve 
acts in any way as a rectifier. 
The value of the gridleak R" is 
almost immaterial; a resistance of, 
say, roo ohms would act virtually 
as a short circuit, but I or 2 

megohms would in no wise affect 
the strength of the applied 
potentials, but would prevent 
the undesirable accumulation of 
electrons on the grid of the second 
valve. 

The low-frequency changes of 
potential of the second grid cause 
amplified current variations to 
affect the telephones T in the anode 
circuit of this second valve. 

The whole arrangement works 

excellently as a low-frequency 
amplifier, and there are certain 
technical merits, from the point of 
view of purity of reproduction, 
which cannot be disregarded. It 
is found, for example, in the case 
of a transformer, that some of the 
higher frequencies are not properly 
reproduced, whereas in this arrange
ment the potential changes clue to 
the higher " low-frequency" 
currents due to the incoming 
signals are communicated to the 
grid of the second valve. 

Fig. 3 is a pictorial representa
tion of the Fig. 2 circuit. 

The following values will be 
found useful in connection with the 
Fig. 2 circuit. 

The inductance L 1 for the 
broadcasting wavelength 
cardboard tube 4} in. long, 
3 in. diameter wound with 

Fig. ro. How to connect up the Fig. 9 circuit. 
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No. 26 gauge enamelled wire; 
slider provided. 

T 1 T 2 ordinary step-up trans
former. 

Z choke coil, as shown in 
Fig. i. 

C o.oo2 ,.F (microfararl). 
R 3 2' megohm gridleak. 
B 2 High-tension battery 6o 

to roo volts, according 
to vaJves used, 

Another Circuit. 
Another interesting choke circuit 

is that illustrated in Fig. 4· In 
this case the first valve acts as a 
detector with ·reaction, the induct
ance L 2 in the anode circuit being 
coupled to L 1 in such a way as to 
introduce :reaction into the aerial 
circuit which is tuned by means of 
the variable condenser C 1 which 
might, of course, be tried in series 
with the aerial. The usual grid 
condenser C 2 and gridleak R 8 are 
provided and in the anode circuit 
of the first valve we have the choke 
coil Z, of the kind previously 
described in connection with Fig. I. 

The left-hand side of the choke Z, 
i.e., the side nearest the anode of 
the first valve, is connected through 
the condenser C 3 of o.oo2 /LF to the 
grid of the second valve, a gridleak 
1'{4 being connected across this 
secondary and the negative terminal 
of the filament accumulator B 1• 

The telephones T are included in 
the anode circuit of the second 
valve. 

The operation of this circuit is 
briefly as follows: The .va;J.ve V 1 
acts as a detector and also serves 
as a means of introducing reaction 
into the aerial circuit, thereby 
strengthening the oscillations in 
this circuit. Reaction on to the 
aerial circuit is now permitted by 
the Postmaster-General, although 
it is essential that this :~;.eaction 
Should be very cautiously applied 
so that the valve does not oscillate 
and radiate waves which will 
interfere with neighbouring sets 
and produce howling and similar 
undesirable noises in their receivers. 

As the fi.rst valve acts as a 
detector there will be low-frequency 
changes of anode current taking 
place in the anode circuit of the 
first valve and these, of course, will 
be taking place at the same time 
as the high-frequency variations 
which flow through the inductance 
L 2 and serve merely to introduce 
reaction into the grid circuit. The 
low-frequency currents pass 
through the choke coil Z, and we 
consequently have low-frequency 
changes of potential across this 
choke coil. These low-frequency 
potential changes across Z will be 
communicated to the grid of the 
second valve through the condenser 

C 3 , and we have therefore a simple 
low-frequency amplifier circuit. 
Such an arrangement, however, 
will not be found to be as good as 
one in which a transformer is used. 
Experiments seem to show that 
the first stage of low-frequency 
amplification needs a transformer, 
while the second and third stages, 
if employed, may be effectively 
carried out by the aid of a choke. 
The use of the choke in such 
circuits as that shown in Fig. 4 
will, however, lead to interesting 
results being obtained. 

The low-frequency potential 
variations across Z, heing com
municated to the grid of the 
second valve, will cause amplified 
low-frequency current variations to 
flow through the telephones T and 
actuate them. As regards the high
frequency currents in the anode 
circuit of the first valve, these will 
pass through the self-capacity of 
the choke coil Z ; the connecting 
of a small condenser of, say, o.ooo3 
p.F capacity across ,the choke coil 
Z may be tried experimentally. 

Fig. 3 shows the Fig. 2 circuit 
pictorially represented. 

As regards values .for the Fig. 3 
circuit, the following data may 
prove of interest. 

L 1 No. 25, 35 or 50 honey
comb coil, according to 
aerial, or 3l in. diameter 
tube W€mnd with 50 
turns No. 26 D.C.C. wire 
tapped at lOth, rsth, 
2oth, 25th, 3oth, 35th, 
40th, and 50th ; or i:f the 
variable condenser is 
in series with the coil, 
then a I oo turn coil 
tapped at the 3oth, 
45th, .6oth, 75th, and 
J.ooth turns. 

L 1 No. 75 honeycomb coil 
or 35 turns of No. 26 
D.C.C. wound on a 3 in. 
diameter cardboard 
tube. 

Z Choke coil as previously 
described. 

C 8 o.ooo3 ,.F. 
Rll 2 megohms or variable. 
C 3 o.oo2 ,.F. 
R 4 2 megohms. 
B 1 6o to Ioo volts high· 

tension battery. 
A Three-Valve Choke Receiver. 

Fig. 5 shows an excellent three
valve circuit in which the first 
valve acts as a high-frequency 
amplifier, the anode oscillatory 
circuit being tuned to the incoming 
wavelength, and a crystal detector 
being used as the rectifier. The 
rectified currents are passed through 
the primary T 1 of the ordinary 
intervalve transformer T 1 T 2, the 
secondary T 1 of which is in the 
grid circuit of the second valve. · 
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In the anode circuit of this valve 
-we have the choke coil Z, which is 
of a similar pattern to that initially 
described in this article. The anode 
of the second valve is connected 
to the grid of the third va:lve 
through the condenser C 3 of o.oo2 
/LF capacity, wl1ile a gridleak of 
2 megohms is connected across the 
grid and filament of the last valve. 
In the anode circuit of this valve 
we have a loud-speaker which is 
shunted by the condenser C 4, which 
may have a value from o.oo2 ,.F 
to o.o.'i ,.F, according to the type 
of loud-speaker used. 

This circuit will be found very 
effective in practice, and good loud
speaker results should be obtained 
up to about 20 miles from a broad
casting station. 

The circuit L 2C 2 has, of course, 
to be accurately tuned every time 
the reaction between L 2 and L 1 

is varied ; the condenser cl will 
also require accurate adjustment. 
It is important to try connecting 
the leads to L 2 in a Teverse direction 
to see which way gives the best 
results, because a reaction effect is 
obtainable on a circuit of this kind 
even when the reaction coil is the 
wrong way round, 'but the results 
obtainable aFe not as good as wl1en 
the coil is the right way round. 
The apparently inexplicable 
phenomenon is due to ,capacity 
coupling between the anode 'cir.cuit 
and the grid circuit, and this 
overcomes the reverse :reaction. 

Both the second and third valves 
act as high-frel'}uency amplifiers, 
and it '\vill be found that the choke 
coil Z will give good results. 

It is not considered necessary to 
give a pictorial representation of 
the Fig. 5 circuit. The values of 
the different components, l1owever, 
may be of interest.; they are as 
follows:-

Ll 

z 

No. 25, 35 or ·so honey
.comb coil or equivalent 
coil. 
o.ooo5 p.F variable con
denser. 
No. 50 or No. 75 honey
comb coil. 
o,ooo5 /LF variable con
denser. 
choke coil .as described 
above. 

C, o.oo2 ,.F condenser. 
RJ 2 megohms. 

If L 1 ,is a tapped coil, it may 
consist of roo turns of No. 26 
gauge D.C.C. wire wound on a 
3! ins. tube and tapped at the 
3oth, 45th, 6oth, 75th, and 
Iooth turns. 

If the variable condenser is to be 
connected across L 1 , then the 
values given in connection 
with Fig. 4 should be adopt~d. 
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UTILITY ENDORSED 
JW THE EDITOR OF 
"WIRELESS WEEKLY" 

/ 

CHEAPEST AERIAL 
AND THE BEST 

IN THE WORLD. 
W IRELESS experts are enthusiastic with regard to the uses of 

our wire for indoor and or outdoor aerials, and report wonder
fully clear results with either crystal,valve or tube sets. Bare copper 
wire exposed to the wt"ather soon corrodes, weakening the incoming 
signals, and necessita;ims renewals. Our covered wire will not 
corrode, saves renewals, :FOOuces interference and holds all the 
'itrength of the incoming signals. The ether wave penetrates the 
coverings and provides an une:~Cpected clearness of reproduction. 
Obviously, insulated wire is better protected from storms than 
wire uncov.ercd. Use it as an aerial and wireless masts are 
entirely done away with. Treublesome insulators are abolished.. 

It is a simple matter to make a 

10) 11.1 I 8 Carriage portable aerial or frame aerial 
Paid, from this wire. Suspend it 

where you will (it is vulcanized) 
lead in, and the result 1s there. 

We will send 100ft. of the finest insulated aerial (VULCANIZED) 
carriage paid for 1/8, 

300 ft. ' 
4/3 

600 ft .• 

6/3 

READ THIS ONE OF MA!'tY UNSOLICITED TESTI:WONIALS 
Dear Sirs, 16, Dunca\'~< Road. Manchester. 

The roo ft. of your excellent cable arrived quite safely, 
for which mt~ny thanks. I 1night add that I removed my 
original aer,ial of 7/22 hard copper, and re-erected it u>ith 
your cable and the results are much better and more stable. 
Will you please fonet<rd me a further roo ft. of the same, for 
t.£'hich 1 enclose P.O. for r/8 as before. 

Yours faithfully, (Signed) R. W. EVANS. 
[Orig£nals can be seen at our offices.] 

Money Refunded if not entirely satisfactory. 

Prices for larger quantities upon application.. 

lOOOft. 

10/3 

~ mile 

17/6 

NEW LONDON ELECTRON WORKS, LTD •• 
99, Regent~s Dock, London, E.14. 

TELEPHONE : EAsT r8.ar. TELEGRAMS : "STA:NNUM-1 i.ONDcrN •. , 
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Fit Your Head.phones with 

:Lt 
Build Your Compone:nts with 

Ll. --
Fit ALL Your Leads with 

CLIX 

" 
" 
" 

" 

Ll 
'r1Vo.o~ """"'""-" 

Prov. Patent 13950/23. 

... 3d. each 
LOCKNUTS ... ... ?fd. each 
INSULATORS ... ld. each 
Complete with Locknut and 

Insulator ... 
BUSHES 
Complete with 

pair Bushes 

... 4d. each 

... lj\-d. pair 
Locknut and one ... 4-l;;d.each 

Of all Mgh-class dealers, or 

direct frorn the Patentees 

and ltlanufa•·turers. Send 

cash with order and 2d. 

per dJZ. or 6d. per gross 

for pa:·king and postage. 

AUTOVEYORS Ltd. 
Ra~io En;gine rs and ContractoPs 

84, VICTORIA STREET, WESTMINSTER, 
LONDON, S.W.l 

B In replying to advert£sers, use COUPON on last page 223-xi 
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Wireless Questions . '" 111111111111111111 

I 

Questions 
about: 

Aerials. 
Frame Aerials. 
Earths. 
Waves. 
Wave-Lengths. 
Tuning Coils. 
Tuning Condensers. 
Valves. 
Reaction. 
Primary Batteries. 
Secondary Batteries. 
Crystal Sets. 
Amplifiers. 
Grid Leaks and Condensers 
Loud-speakers. 
Wire. 
Range (transmitting and 

receiving). 
Interference. 
Morse Signals. 
Sounds and Signals heard. 
Telephone Receivers. 

Answered '" 

By E. REDPATH and G. P. KENDALL, B.Sc. ·,.: 
I 

Published by 

? ? ? ? ? ? ? ? ? -y~?-? -_. 

Get the right information 
quickly! 

T HIS Book i'l going to b~ one cf the most 

useful and popular Radw Books ever 
published. No matter how much or how 

little you know, there will often ari~e little 
difficulties and queries which need explanation. 

Instead of having to wade through pages of 
text~book matter to obtain the information you 

need, all that you have to do is to refer to 500 

Wireless Quutions Answered and in a moment 
you have the information accurately and con

cisely. 

If you are in difficulties with the Set you are 
building-if the Set you are using is not working 

to your complete o;atisfaction, it is probably due to 
your lack of knowledge of some fundamental 
Wireless principle. Get the facts from this real 
'' vVirekss Encyclopacdia"; it will save its cost 
to you time and again. 

RADIO PRESS LTD., 
Devereux Court, STRAND, 

W.C.z. 

Frow all Booksellers 
awl N ewsageuts or 

2 18 post free. 2!6 
Jtabin frtss ~tries J}n. 15. 
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If L 2 is to be a tapped coil, it 
should consist of 70 turns of 
No. 26 gauge V.C.C. wire 
v,·ound on a 3 in. tube, tap
pings being taken at the 3oth, 
5oth, and 7oth turns. 

Another Three-Valve Choke 
Circuit. 

A three-vaive circuit employ%ng 
a choke coi1,. bu·t not a crystal 
detector, is illustrated in Fig. 7· 

In this figure, the first valve acts 
as a detector, and a reaction effect 
is obtained by coupling the anode 
inductance L 2 to L 1• The anode 
~i.rcuit of the first valve contains 
the pri:r:rrary 'TJ. o~ a step-up inter
v<~Jlve transformer T 1T 2• 1'his 
primary is shunted by a condenser 
C 4 of o.oQ.2 fliF capacity ; the 
secondary T 2 i'S €0t'lne.cted across' the 
grid and filament of the second 
valve i& the ancode cireuit 0'£ which 
is the iron core choke coi] Z. The 
anode of tfu:e se.cond valve is con
nected to the g.eKt of the third valve 
through the eond~enser C 3 of o.oo2 
p:F capacity, whlle a grid leak R 5 

is eonnected across the grid and 
filament 0f the third valve. The 
telephones, 0r loud-speaker; are 
COJmected in the anode circuit of 
the last valve. 

This circn1t is very simple to 
operate because the only variables 
are the reaction adjustments and 
the ·variable condenser cl. 

Suitable values of components 
f:nr this cirt.uit an as follows:-

L1 Ko. 25, 35 or 50 honey
comb or equivaient coil, 
or a cardboard tu be 
3 ~ in. diameter round 
with _so turns of No. 26 
gauge D.C.C. wire 
tapped at the 1oth, 
I.')Hl, 2oth, 25th, 3oth, 
35th, 40th, and soth 
turns. 

C 1 o~.ooo_s ~"F variabl'e 
condenser. 

L 1 No. 75 honeycomb coil 
or 35 turns of Ko. 26 
D.C.C. wound on a 3 in. 
diameter can! board 
tube. 

A Three-Valve Circuit Using 
High-Frequency Amplification. 
A three-valve cirq:tit using high-

frequency amplification is illus
trated in Fig. 9· In this case we 
have the now well-known tuned
anode, with reaction circuit (ST 3.J), 
followed by a stage of low-frequency 
amplification which, instead of 
being effected by means of a step
up intervalve transformer, is 
obtained by the use of a choke 
in the manner illustrated in Fig. 8. 
The aerial circuit is tuned by 
means of L 1 and C£> while in the 
anode circuit of the first valve we 
have the inductance L2~ tuned by 
means ol the condenser Cz. The 
usual grid condenser C 3. is provided 
to enable the high-frequency 
potentials of tile anode of the first 
valve to be communicated to the 
grid of the second, the usual grid
leak R 4 being also connected in 
the position shown. 

The second valve acts as a 
detector, and reaction is introduced 
into the circuit L 2C 2 by the reaction 
coil L 3 • In series with this r-~action 
coil, and included in the anode 
circuit of the second valve, is the 
choke coil Z.. The. left-hand side 
of this choke coil, that is to say, 
the side next to the anode of the 
second valve, is connected through 
the condenser C 4 of o.ooz JLF 
capacity to the grid of the third 
valve, a gridleak R 5 being con
nected across grid and filament. 
In the anode circYibt of the third 
valve we have the. telephones, or 
the loud-speaker, as the case may be. 

This cireuit wilT nut in general 
give quite as good results as if a 
step-up intervalve transformer 
were used in plaee of the chuke Z. 
Quite effective results, however, 
may be obtained. 

As regards the different eom
ponents for this drcuit, the follb>v
ing particulars may be of interest. 
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L 1 No. 25, 35 or so honey
comb or equivalerlt cbil, 
or 50 turns of No. 26, 
D.C.C. wire.:W:ound on a 
3~ in. tube" tapped at 
the roth, 15th, zoth, 
25th, 30th, 35th, 40th 
and 5oth turns. 

C 1 o.ooo5 JLF variable con
denser. 

L 1 No. 50 or No. 75 honey
.comb or similar coil, 
or 70· turns of No. 26 
D.C.C. wire wound on a 
3 In. tube and tapped 
at the 3oth, 5oth, and 
7otl! turm, 

C, · o.ooo;; pF variable 
gom:len8er.. 

L 3 No. 75 Mneycomb c:oj.l 
or 35 tu:vns of No. zll 
D.C.C: wire woond.Gn a· 
J·f in. tube, 

C J o;Goog I"F condenser. 
l~ 1 2 megohms or variable·. 
Z Choke coit: as. previously 

described. 
C 1 o.ooz JLF condenser. 
H.s 2 megohms resistance. 
13 2 Usual high-tension 

battery of 6o to roo 
volts. 
Conclusron. 

The above particulars will give 
some indication of the usefulness 

·of the choke method of low
ii:equency arnpliflcation, arid the 
experiences of readers will prove 
of considerable interest. 

The general conclusions to be 
drawn are that after an initial 
stage of low-frequency amplifica
tion, the use of a choke is certain 
to give excellent results. ·without 
tl1e initial stage of low-frequency 
amplifica.tion, effected by means of 
a.n intervalve transformer, results 
are not quite as good, but on the 
other hand great purity of repro
duction is obtained and the choke 
is, of course,~ simple to make or 
cheap to buy. 

Those who desire to purchase 
the choke will no doubt find what 
they require in the advertisement 
pages of. this journal. 
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Transatlantic Telephony 

T HOUGH these are strictly 
speaking neither above nor 
below the broadcast wave

lengths, since our own authorised 
band now extends from 300 to 500 

metres, I feel that a few hints upon 
the reception of American broadcast 
programmes may not be out of 

fication is all that is in general 
use for the purpose. American 
qroa1casting has been received on 
very many occasions with a single 
valve set, though this demands a 
great deal of patience coupled with 
no small skill in nne tuning, and 
it usually is liable to lead to a con
siderable amount of interference 

Fig. r.-A seemingly innocent circuit that often radiates badly. 

place, for listening in to the 
United States has become one of 
the most popular pastimes among 
wireless men. It should be said 
at once that there is nothing very 
difficult about the feat provided 
that one has a good unscreened 
aerial and that weather conditions 
are favourable. These latter have 
an immense influence upon one's 
chance of success. Generally speak
ing, it is of very little use to sit up 
on still bright nights. What one 
wants is, at any rate, a11. overcast 
sky, and my experience has been 
that a really dirty night with a gale 
of wind and rain falling in torrents 
is the nearest possible approach to 
ideal conditions. On such a night 
one can switch on the set with 
almost a feeling of certainty that 
one or more statio11s will be picked 
up. 

with others owing to misuse of the 
reaction circuit. 

Reaction Abused 
Though the Postmaster-General's 

regulations regarding the use of reac
tionhaverecently been relaxed, the 
experimenter should endeavour to 
play the game by causing as little 
interference as possible at all times. 
A glaring example of the way in 
which the abuse of reaction can 
ruin reception far and wide occurred 
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during the recent test carried out 
by the B.B.C. when an attempt was 
made to establish telephonic com
munication by means of alter
native five-minute transmissions 
with eight of the American stations. 
Almost every owner of a valve set 
appec.red to be at work and great 
numbers of them were oscillating 
so badly that anything like respect
able reception in and around 
London was impossible. Though 
weather conditions were not good 
the test was undoubtedly ruined 
not by this fact but by interference 
caused throu.e;h reradiation. In 
proof of this let me say that though 
nothing was heard officially except 
one remark from vVGY at 3.16, I 
was able to hear this station on 
two other occasions during the test, 
thanks to my living in the country, 
and not being bothered on this 
occasion by local oscillation. 

Those who were conducting the 
test at 2 LO broadcast pathetic 
appeals to people who were oscil
lating to close down so as to give 
them at any rate a fair chance. 
These appeals fell apparently upon 
deaf ears for the noisiness con
tinued unmitigated. However, I 
cannot believe that anyone who 
was knowingly oscillating would be 
so unsporting as to continue to do 
so in face of such a request. The 
trouble I think is that a very large 
number of amateur users of receiv
ing sets do not know when oscil
lation is present. 

l 
..!!!'!.. ..,. 

I 
I 

A large set is not, as a rule, 
necessary, in fact a reference to the 
lists of those who report American 
receptions will usually show that 
one stage of high-frequency ampli- Fig. 2.--Another apparently innocent circuit, 
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Testing for Oscillation 
Many people believe that no 

interference can be caused unless 
howls and squeaks are audible in 
the headset or the loudspeaker. 
It shm1lcl be realised that howling 
is an audio~frequency noise clue to 
oscillation of the most violent 
type. Interference can be, ancl in 

makes and breaks contact. This 
click is certain proof that the set 
is in oscillation and that it is 
radiating. Interference produced 
when the set is in this condition 
will not, of course, be so bad as 
that which occurs when it actually 
howls, still its effects are fairlv 
powerful, and they affect othe"r 

Fig. 3.-A third set which can radiate powerfully. 

most cases is, caused long before the 
set reaches this stage. vVhen even 
mild oscillation is present energy 
is transferred from the set to the 
aerial; the receiver thus becomes 
for the time being a weak trans
mitter sending out waves of small 
amplitude. As these have usually 
a frequency very near to that of the 
transmission being received they 
heterodyne it and may set up in 
other receivers in the neighbour
hood a low continuous note which 
utterly spoils reception. If the 
heterodyne produces a beat that 
is either above or below audio 
frequency n<;> note will be heard, 
bvt receiving sets in the vicinity 
will be affected. Often there will 
be a tendency on their part to 
oscillate and certainly reception 
will be blurred and distorted. The 
unmistakable signs of oscillation in 
one's own set are these: As 
adjustments are made, the received 
signal grows very loud, and is 
accompanied by rushing or rustling 
noi3es; C.W. signals may be heard 
faintly if any are in progress on 
the same wave-length ; any 
tendency that the set naturally 
has to noisiness becomes exag
gerated-thus if faint cracklings 
are heard normally thev will become 
very loud and may "assume pro
portions of atmospherics when 
oscillation is present. 

200 400 
~RES. 

Fig, 4.---Comparatwe etJiciency curves 
of tuned transformer (solid line) and a 
periodic transformer, the former being 
tuned to 400 metres, and the latter 
designed with an optional wavelength 

of that figure. 

receivers at a considerable distance. 
During some experiments, carried 
out some time ago in conjunction 
with a friend who is also an 
enthusiast, it was found that if a 
microphone was inserted into the 
earth lead of a set oscillating just 
sufficientlv to cause the clicks 
referred ti".> telephonic transmissions 
could be made to a distance of at 
least half a mile. All amateurs 
then who are engaged upon broad
cast reception whether from home 
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stations or from those in the States 
should make this test frequently: 
and should do everything in their 
power to avoid giving rise to inter
ference by allowing their sets to 
oscillate even mildly. 

Another misconception which is 
fairly widespread is that inter
ference cannot be caused unless 
reaction is used. Nothing ~ould be 
further from the truth. A set 
employing tuned anode or tuned 
transformer coupling oscillates very 
r. adily unless the grid potentials 
are properly controlled and is 
capable of reradiating even though 
the reaction terminals are short 
circuited and the coil removed 
altogether. Those who use circuits 
of this type therefore should be 
particularly on the look out for 
oscillation, and should not allow 
themselves to be lulled into a 
false feeling of security. 

Circuits that Appear Harmless 
Potentiometer control of the 

grid potential of high-frequency 
valves will do a great deal towards 
cutting down the tendency to oscil
late, and accounts of other circuits 
by means of which full high-fre
quency amplification can be secured 
without oscillation have appeared 
recently in both MODERN WIRE LESS 

and Wireless Weekly. In any case, 
it is undesirable to use sets for the 
purpose mentioned in which reac
tion is coupled directly to the aerial 
tuning inductance. This type of 
receiving apparatus can hardly help 
causing interference, occasionally 
at any rate, no matter how carefully 
and how skilfully it is handled. 

Figs. I, 2 and 3, show circuits 
which, though they look perfectly 
innocent, may yet produce very bad 
interference in the hands of an un
skilled or unscrupulous user. Any 
of them would be to some extent 
improved by fitting a double circuit 
tuner, but here again careful use is 
necessary, for if the closed circuit 
is in oscillation energy will be trans
ferred from it to the aerial. Also 
when a set of this type is so finely 
tuned that it is close to the oscilla
tion point it can often be thrown 

But there is one absolutely 
certain test for the presence of 
oscillation. This consists in touch
ing the aerial terminal of the 
net with a wet finger. If there is 
no oscillation the result will be 
to cause signals to fall off, since by 
touching the terminal the aerial is 
earthed to some extent ; but there 
will not be anything like a sharp 
click in the receivers as the finger Fig. 5.-A good layout for long-distance work. 
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into oscillation by varying the coup
ling between the closed circuit 
inductance and aerial tunirg 
inductance. All of these circuits 
should always be used with extreme 
care, and no ordinary high-fre
quency amplification circuit should 
ever be employed unless the grid 

fairly good over a comparatively 
broad band of wave-lengths. It does 
not reach the same level as the peak 
of the tuned transformer curve, but 
for some distance on each side it 
does not fall off markedly below 
it. The fact that the plate circuit 
cannot be tuned to quite the same 

Fig. 6.-Reaction added to Fig. 5· 

potentials are controlled by a poten
tiometer or some other form of 
damping is provided so that it may 
have a fair measure of stability. 

Safe Circuits 
Is there any form of circuit not 

too complicated in character which 
can be relied upon not to cause in
terference by radiation ? It is a 
little difficult to give a direct answer 
to this question, for so much de
Fends upon the operator. A circuit 
which in one man's hands would be 
as stable as could be desired; will 
play all kinds of pranks when 
worked by another who does not 
exercise the same amount of care. 
To design a circuit which is per
fectly stable and yet at the same 
time ultra-sensitive is not an easy 
task. The more finely a set can be 
tuned the more liable, speaking 
generally, is it to be capable of oscil
lating. Probably the best way out 
of the difficulty is to resort to a 
compromise, thus living up to 
our national reputation. 

degree of sharpness as the grid 
circuit reduces the tendency to os
cillation almost to zero. Though 
this is very satisfactory, we must 
fet against it the fact that with the 
aperiodic transformer we cannot 
hope to obtain the same degree of 
amplification as with the tuned 
anode or tuned transformer. \Ve can, 
however,make use of quite a number 
of untuned transformers in series 
without producing instability in the 
receiving set. I often employ three 
of them, and on many occasions 
have used as many as five working 
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Hence three aperiodic transformer 
coupled valves will be found almost 
as good as two tuned anodes so far 
as amplification is concerned, and 
they will be infinitely easier to 
handle. It should be remembered 
that the finer is the wire with which 
they are wound the greater is the 
total resistance, and therefore the 
lower of both the ampliF.~ation fac
tor and the tendency to oscillate. 
The experimenter who cares to set 
himself the task of trying out 
aperiodic transformers wound with 
various kinds of resistance wire will 
find he has a most interesting fielfl 
before him. No. 40 S.W.G. Eureka 
gives quite respectable results, hut 
probably a stouter gauge could be 
used, thereby increasing the ampli
fication of the transformer without 
making the circuit_unstable. On the 
other hand this would make the 
transformer less aperiodic, and it 
would cover effectively a much 
narrower band of wave~lengths. 

\Vith these transformers it is 
important to obtain exactly the 
right plate potential. Owing to the 
resist,tnce of the windings which 
may range from s.ooo to so,ooo 
ohms, there is a considerable poten
tial drop across the primary which 
must be compensated for by an 
increase in the number of cells used 
in the high- tension battery. 
A further point to which the con
structor might direct his attention 
is in the construction of a secondary 
of this type of transformer. In ail 
commercial patterns it is also 
wound with resistance wire, but 

In an article which appears in this 
issue of MoDERN WIRELEss refer
ei!ce is made to the aperiodic high
frequency transformer wound with 
resistance wire. The chief difference 
between these and transformers of 
the ordinary type is shown diagram
matically in Fig. 4· The tu·1ed 
transformer gives its best only when 
its condenser is adjusted so that the 
circuit is in perfect resonance with 
the received wave-length; that is to 
say there is a very marked peak 
effect. The aperiodic transformer 
on the other hand has a very fiat 
efficiency curve. It cannot be 
sharply tuned by a condenser, but 
at ~the same time. its efficiency is 

Fig. 7.-A composite circuit 

together without experiencing any 
tendency to oscillate on the part of 
a set controlled simply by the 
pot en tiometer. 

A Comparison of Efficiency 
On their optimum wave-length the 

efficiency of these transformers is 
about 70 per cent. of that of the 
tuned plate of the tuned transfor
mer coupling, and we may take it 
for a band extending over about 
r6o metres on each side of the 
optimum point as about 6o per cent. 
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there appears to be no reason why 
it should not be made with copper 
wire of the same gauge as the 
Eureka used for the primary. It 
might be possible to obtain some
thing of a step-up effect by placing 
more turns on the secondary than 
on the primary. 

Reaction 
Since these transformers are nu

tuned the reaction coil cannot be 
coupled to them with any great 
success, for as the Editor has fre
quently pointed out, reaction is not 

I 
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eifective unless the circuit to which 
it is coupled is sharply tuned. The 
layout shown in Fig. 5 will be found 
quite good for the reception of 
distant signals. If it is carefully 
handled no interference will be 
caused by the addition of reaction 
coupled to the closed circuit as 

best to keep them well apart and to 
arrange them so that the degree of 
<;oupling between them is as near 
zero as possible. All wires in the set 
m'!<st be kept short ; no two carry
ing currents at .different potentials 
should be allowed to run parallel or 
close to each other ; connections 

Fig. 8.-The same circuit with reaction added. 

shown in Fig. 6. A further develop
ment is seen in the next diagrams 
which show a set with a composite 
high-frequency side. Two aperiodic 
transformers are used between 
valves I .and 2. and 2 and 3· Valve 
3 is coupled to the rectifier by means 
of a tuned anode circuit to whose 
inductance the reaction coil is 
coupled. This again is a sensitive 
and satisfactory apparatus to work 
with, and it is very unlikely to 
cause interference by radiation. 

Making Up Long-distance 
Circuits 

The best of circuits on paper may 
be a very disappointing thing if 

must be soldered. Valves on the 
high-frequency side must be dead 
hard if they are to be efficient, and 
it is desirable that their interelec
trode capacity should be very low 
in order to furnish the smallest pos
sible amount of coupling between 
plate and grid circuits. For high
frequency purposes there are none 
to beat the specially designed V 24 
and QX, or their dull emitter 
counterparts D.E.V. and D.E.Q. 
Of the last two, D.E.Q. is very much 
better, for it gives a higher degree 
cf amplification and stands up more 
satisfactorily to its work. For some 
reason the filament suspension in 
the D.E.V. valve is not too good. 

Fzg. 9.-Transjormers mounted in staggered fomzctlion. 

badly made up. So mucl1 depends 
upon the quality of the wiring, the 
position of the various parts of "the 
apparatus, the valves and other 
detail. When transformers are used 
they should never be crowded to
gether, otherwise interaction is sure 
to take placl wi .h unpleasant results. 
If space is limi tec1 for any reason, 
aperiodic transformers may be 
mounted beneath the panels in the 
staggered method which was popu
larised by the inventor of the neu
trodyne circuit. This is shown in 
Fig. 9. In general, however, it is 

I have had one or two whose fila
ments became so slack that they 
could be seen swinging, slowing to
wards and away from the grid, 
probably under the influence of 
static pull from the plate._When 
this happens the results are extra
ordinary and not a little mystifying 
until the cause is spotted. At one 
moment signals are of normal 
strength, then gradually fade until 
they are quite weak, coming back 
in a second or two to their proper 
power once more aad, the:Q. repeating 
the process. 
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As regards the arrangement it is 
always better for long-distance re
ception to use what the Americans 
call a " bench hook-up." One can 
thus keep them well separated and 
can try the effect ,of moving them 
about. If it is intended subse
quently to make up the varions 
components into a cabinet set, the 
positions which they should occupy 
when mounted can be ascertained 
pretty well by placing them on a 
board of about the same size as the 
intended panel and seeing whether 
interaction eifects are noticeable 
when they are arranged in diiferent 
ways. By means of a little experi
menting in this way one can dis
cover the best method of laying out 
the panel. It is well worth while to 
take this trouble, for often if the 
apparatus which has worked· per> 
fectly well upon the bench is 
bundled hastily into a cabinet the 
results are found to be anything 

·but pleasing. LAMBDA. 

DEAR SIR, 

Modern experimenters do not 
appreciate how good and reliable 
a:·e the modern crys al cetectors. 

I well remember the little' visits 
I used to pay to a small wireless 
shop near Broadway, run by Mr. 
Gernsback (now editor of your 
American contemporary Radio 
News). I particularly remember 
purchasing a little electrolytic de
tector with a small phial of nitric 
acid, and carefully carrying tlns on 
board slnp to my cabin. As soon 
as I was through with my ordinary 
worl5: (we wireless· operators had 
rather a quiet time then) I fixed up 
to the new apparatus and listened· 
in. The results were a revelation, 
as the detector was vastly more 
sensitive than the old, but much 
more stable, magnetic detector. 
But every strong ''atmospheric " 
that came along put the detector 
right out of action and it had to 
be carefully reset. Of course, we 
were supposed to work our ap
paratus just as it was provided, 
and not to alter it in any way, 
but most operators were keen 
experimentalists and took every 
opportunity they could of trying 
out new gadgets and stunts. I 
remember Jack Binns of C.Q.D. 
fame proudly showing me a rotary 
gap he had .fixed np on his trans
mitter, consisting of a large disc 
of wood (I thlnk it was the top of 
a barrel) f1tted with old brass 
terminals! Yours etc., 

R.S. Y. 
F~nchley Road. N.W. 
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1 '' Unit" System 1 
I I 
I The principle of this "U11it" Receiver is J 
I r~~!·n°~e~~~~u:lo~~o~~s;~ne~r~~ t~:e fi~;r~ J 
I Unit-like the fmt section of the bookcase- I 
I it is ready for immediate service. J 
i The first l'nit to be constructed (No. 3in the J 
I illustration) as a COP1plete Crystal H.eceiving J 
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work a small loud Speaker. If you "ish to 
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I a three Valve Set with only the small upkeep I 

costs of 2 valves. FuU instructions are given 
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I t!cu!arly economical manner. Even if you I 
1 already possess a Set vou ought to get this 1 
1 Jl'Jok--there are qmte a number of new 1deas 1 

L 
sure to interest you. J 

_________________ j 

THIS book, by Mr. E. H.rdpath, assistant editor 
of Wireless Weekly, should be purchased by 
every wireless enthusiast who is keen on 

simple constructional work for two reasons. 
First, because it describes a new idea in Wireless-a 
highly sensitive Receiving Set which, starting from 
a self-contained Crystal Set, can be added to, and 
made more efficient at any future time at small cost. 
Secondly, because not only are the elementary 
principles of Wireless soundly and simply explained, 
but every step in the actual constructional work is 
carefully shown by clear diagrams and well-written 
text. Even the beginner in Wireless can safely start 
on this Receiving Set and know that his efforts will 
be crowned with success. 

How to make a "Unit" 

Wireless· Receiver 
By E. Redpath. 

Contents-------------------, 
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I lector. I 
I Chapter 4.-Unit No. 2. The Low-Frequency Amplifier with ~11. I 

, contained H.T. Battery. 

1
1 

Chapter 5.-Units Nos. 3 and 4. Ae<ial Tuning Variometer and 1
1 High-Frequency Valve Unit, I Chapter 6.-The Completed Set and How it Works. : 

1 Chapter 7.-The Construction and Erection of ad' Efllcient Aeritl. 1 
I I 
L---------------------------J 
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§ A CRYSTAL RECEIVER FOR BROADCASTING B J 
B AND PARIS TIME SIGNALS 8 
0 0 
o By A. J, RODGMAN. o 

§ Xh'is seL, be.ing somewhat different from the usual crystal receivers, may .be toelc~netl •QY, ~ttany reade1·s. B 
Cl · · · · · 0 
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T HE accompanyingphotogra. ph 
(Fig. 1) shows a type of 
receiver which is equally 

elhcient on comparatively high and 
low _wavelengths, and which is 
particularly suitaple for the con
structor who, while broadcasting 
is his chief point of interest, is also 
interested in the reception of morse, 
such as the Paris Time Signals, ships 
aml other stations. 

From the photograph and sketches 
the constructional details can be 
gathered. It is seen that a cylin
drical coil is fitted beneath the panel. 
This coil has four tappings taken 
to four valve legs placed in an arc 
on the panel. Tuning between the 
tappings is accQI1lplished by a small 
basket coil mounted on a spindle, 
which is free to rotate 90 degrees. 
A plug is prov;ded to take loading 
coils for wavelengths above 6oo 
metre,, and is seen on the panel 
between the A and E terminals.· 

Construction. 
Tl1e inductance can be first wound. 

Obtain a cardboard tube 3 in. dia
meter and 4! in. long and saturate 
·with paraffm wax. Then wind with 
r.;o .. 22 S.W.G. D.C.C. wire (about 
3 oz.. will be required) in the following 
sections. At l in. from the end 
wind ten t\truS, leave . .a space of 
.~ in. and wind another ten turns. 
At this .point the first tapping is 
taken, after which three further 
tappings, at .intervals of twenty 
turns eacl1, are taken. The coil will 
then have eighty turns when com
pleted. The coil may be given a 
thin coat of sl1e1lac varnish. 

The basket coil, which is joined 
in series with the main inductance, 
is sl10wn in Fig. 2 and sectionally 
in Fig. 3· The former measures, 
2 in. the outer diameter, and ! in. 
the inner diameter, and has nine 
segments. It is wound with No. 28 
S.W.G. D.C.C. wire, and thiscoilalso 
can be given a coat of varnish. The 
method of securing the coil to the 
spindle and the manner in which the 
spindle and cylindrical coil a re fitted 
to the panel are clearly shown in 
Fig. 3· The ebonite piece A, 
measuring i/: in. by ! in. by l in., is 
secured to the centre ef the coil by 
two screws. The spindle passes 
through the hole at the side, and the 

coil locked "in the desired positipn 
by screw B. The spindle is 4! in. 
long and with i in. of thread at one 
end. The action of the washer C 

Fig. 1.-Tlte jillished instrument. 

is to prevent the pulling out of the 
spindle. The cylindrical coil is 
raised } in. from the panel by a 
wooden block E, in order to have 

access for connections to <Jetector 
and valve legs. 

The panel can be. cut from ~·in. 
ebonite and all :the required holes 
driUed in tl~e positions gi>Wn in 
Fig. 2. \Vl-ten the surfaces have 
been polished the various parts can 
be mounted. Thev consist of the 
A and E aud the two 'phone 
terminals, the .crystal detector, 
which is purchased, the twe valve 
legs acting as the socket for loading 
coils, and the five valve legs for 
Yarying the inductance. The pro
truding thread of the valve legs 
''"ill have to be cut off so as not to 
interfere with tl1e inductance. 

The coil is placed on the panel 
and the exact po:;itions ·Of the holes 
for the securing screws marked aml 
then bored, and the coil fixed. 
Adjustments are then made to the 
spindle, washer, etc., to give 
smooth working. 

The circuit diagram is shown in 
Fig. 3, and also the actual con
nections, where the dotted lines 
indicate the connections beneath 
the coil. A little difficulty may be 
experienced in making connections 
with flexible wire to the basket coil. 
A convenient wav is to use the two 
securing screws· F in Fig. 3 as 
terminals for the ends of .th!'l coil, 
soldering them with: the ends of the 
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flexible wire to the screws. This 
would be more effective and not so 
liable to break with the continual 
turning of the basket coil. 

A short-circuiting plug must be 
made to insert when no loading 
coil is used. It consists simply of 
two valve pins fitted ! in. apart to 
a small piece of ebonite, and a piece 
of wire connecting the pins to
gether. 

A wandering lead must also be 
made by joining two valve pins 
together with flexible wire. One 
pin is fixed stationary in the centre 
leg,and the other is free to be plugged 
in any desired leg. 

The containing box for the com
plete instrument could be made from 
! in. fretwork wood. The pieces 
required would be two side pieces 
8 in. by 4 in., the front and back 
5~ in. hy 4 in., and the base 8 in, 
by 6 in. 

A suitable loading coil to receive 
Paris would he a coil consisting of 
z6o turns of No. 36 S.W.G. D.C.C. 
wire wound on a former sketched in 
Fig. 3· This is made of two disks 
of cardboard zi in. diameter and a 
centre disk r ~ in., and the three 

M ESSRS. HUNT, of Croydon, 
send us their latest cata

. logue of dry batteries and 
accessories. Their well-known Hel
lesen drv batteries are listed in all 
sizes, tapped and untapped, and are 
also supplied for filament lighting. 
The H.A.H. accumulators, loud
speakers, telephones, grid leak, etc., 
are also described. Other accessories 
include a combined voltmeter 
for low-tension and high-tension 
testing. 

From .Messrs. Fuller we have 
received their new catalogue of 
accumulators and accessories. In
struments of note are their " Iron
clacl" transformers, which are metal 
screened ; their " tone selector " for 
improving loud-speaker results; 
fixed condensers and coil-holders. 
Included in the catalogue is a 
description of their wide range of 
accumulators, with particulars of 
their latest types of cells in glass 
cases. 

From Messrs. Pye and Co., of 
Cambridge, we have received a 
leaflet clef.cribing their tuning coils 
and coil holders. These are an 

Fig. 3.-Further _constructional details. 

glued together. Of course, a suit
able coil could be purchased. 

With this receiver the local broad
casting station is very strong, and 
on 6oo metres ships are constantly 
heard, and, with suitable loading 

improved form of basket coil. The 
coils for the shorter waves are 
wound with Litrendraht wire. 

Messrs. Edison Swan Electric Co., 
Ltd., have just issued a catalogue 
of complete sets and component 
parts. The sets range from crystal 
sets to four-valve instruments. 
The components include the 
Ediswan loud-speakers and 
valves (A.R, R., and low-temper
ature types), accumulators, high
tension batteries and a collapsible 
frame aerial. A novel variometer 
which plugs into the standard coil 
plug is also described. 

Messrs. Abbey Industries send us 
catalogues of their broadcast receiv
ing sets and accesso:;;es, including 
parts and accessories for the ex
perimettter and home constructor. 
These are in two separate books. 
The first includes their " Abbi
phone " sets, with a crystal set 
which can be enveloped in the 
hand, and the " Abbinclaerial," an 
indoor aerial which can be fixed up 
in tive minutes. The second consists 
of a complete range of accessories, 
including a special variable con-

coils, many commercial stations 
employing spark transmission have 
also been heard. For these latter 
stations careful adjustment of 
crystal is essential, and this is best 
made with the aid of a buzzer. 

denser which only takes up one
third the bulk of the plate type, and 
a neat wavemeter. 

Messrs. Sterling Telephone and 
Electric Co., Ltd., of London, send 
us two new publications, the first of 
which illustrates the elaborate finish 
of their sets, the booklet being illus
trated in colours. The sets, which 
range from crystal to four-valve, are 
mounted in handsome cabinets, and 
can be had, if desired, in Chinese 
lacquer designs. Messrs. Sterling 
also supply loud-speakers finished in 
Chinese style. The other publication 
received from this firm is a com
prehensive catalogue of their radio 
manufactures, including their new 
Threeflex receiver, which needs no 
outdoor aerial or earth. Among the 
accessories is apparatus for charging 
accumulators from both direct and 
alternating current; in the latter, 
rectification is performed by means 
of a valve filled with argon. This 
firm also sends particulars of their 
new unit system. 

Messrs. L. ="Ic:\Iichael, Ltd., have 
available their latest list in the form 
of a loose-leaf catalogue. It is pub
lished with the object of acting not 
only as a catalogue, but also as a 
guide to the uninitiated in buying 
wireless apparatus. It caters fully 
for amateur needs, from complete 
multi-valve sets to contact studs, 
and includes complete sets of parts 
for home construction. 
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HIGH-FREQUENCY AMPLIFICATION 
and its problems. 

By B. Jr. HALLOWS, M.A., Staff Editor 

For long-distance reception /dgh-frequency ampl'ificaUon 1:s essential. In this article manyr;aluable 
hints are given. 

N EARLY everyone ·who takes 
up wireless, beginning with 
a single valve or a crystal, 

soon becomes fired with the desire 
to obtain a greater volume of sound 
in his telephones. He adds a note 
magnifier with the help of which 
his local broadcasting station comes 
in at good strength. For a time he 
is satisfied, though not for long. 
There succeeds a second form of 
ambition, which is to increase the 
range of his apparatus so that he 

Fig. 1.-A low-capacity valve. 

mav be able to hear not one set 
of 'transmissions only, but those 
from several other stations. He 
thus has to tackle the problem of 
high-frequency amplification, which 
is really one of the most difficult 
in the ·whole realm of wireless. 

The function of the hif;'h
frequency amplifier is to receive 
impulses brought in by the aerial 
and to magnify them. It is essen
tial that the oscillation<; in its plate 
circuit should be of precisely the 
same form as those which reach its 
grirl, the difference between the 
two being that the amplitude of 
the former is severa.J times greater 
than that of the latter. If ther0 
h anv kind of rectification or anv 
deformation of the waves distori.ioi-t 
\\ill result. 

Let us consider for a moment a 
"'iew of the problems which occtor 
in the case of the high-frequency 
amplifying valves but are not 
present with a note magnifier. The 
greater the frequency the more 
easily will oscillations pass through 
a small condenser of given capacity. 
H we examine a valve of the 

4-pin type we shall see that there 
are several points at which con
densers are formed both inside 
the bulb and outside it. There is, 
for example, capacity between the 
grid and plate as well as between 
the leads where they pass through 
the glctss pinch. Capacity again 
exists between the leads inside the 
cap, and outside the valve there are 
the pins which provide a further 
capacity. The sockets ofth e holder 
again, especially if they are em
bedded in moulded ebonite, have 
quite a considerable capacity. 
Beyond this we have the capacities 
existing between terminals and 
between the leads that run under 
the surface of the panel. 

Each of these capacities may in 
itself be tiny, but the sum total 
of them comes to an appreciable 
amount varying between 
o.ooooos ILF and o.oooo; /LF. This 
capacity provides a coupling 
between grid and plate circuits, 
th= result being that on short 
wave-lengths the high-frequency 
valve is very liable to fall into self 
oscillation, thereby ruining the 
quality of the reception and prob
ably causing interference with others 
through reradiation from the aerial. 

For short wave work, then, it is 
essential to keep what we may 
term parasitic capacities as low 
as possible upon the high-frequency 

side of the set. vVe can do this • 
in several ways. !f 4-pin valves 
are used the holder should consist 
of separate short legs mounted upon 
the panel and not encased in an 
ebonite mould. lt is better, how
ever, to employ speci<~l anti
capacity valves such as the V 24, 

Fig. 2.-The use of a potentiometer. 

in which there is no pinch. The 
design of this valve is shown 
diagrammatically in Fig. I. The 
t'tlament runs from end to end of 
the glass tube, grid and plate being 
held by supports sealed into oppo
site sides at right angles to the 
filament. Next we must keep all 
leads of grid and plate circuits as 
short as possible, we must see that 
they do not run parallel or close 
together and we shall find it ad
visable to use well-spaced bare 
wires rather than those covered 
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Fig. 3.-Transjormer coupling. 

JZ33 



MODERN WIRELESS 

Fig. 4.-Controlling three ·grids· with ctimmoti potentiometer. 

with insulating material, whose 
dielectric constant is much greater 
than that of air. 

January, r924 

with copper wire. Eithc:r its 
primary or its secondary or both 
may be tuned by means of small 
condensers of, say, . o.oon3 J.'F 
capacity (Fig. 5). If both primary 
and secondary are loosely coupled 
and so tuned the device becomes 
extremely selective,, though the 
tendency to oscillation is increased 
since both grid and plate circuits 
are brougl;tt into resonance. In 
most cases it is usual to tunc either 
primary or secondary only. A 
single transformer with both 
primary and secondary tuned is 
not too difficult to operate, but 
with two or three stages of high
frequency amplification such a 
coupling . becomes unworkable, 
owing to the great number of adjust-

I 
_L ----

In theory the best working point 
for amplifying valves is rather 
below the middle of the straight 
portion of their curves with a grid 
potential in the neighbourhood of 
zero volts. At this point the flow 
of grid current is very small indeed 
and the valve will function as an 
almost perfect relay. Actually, 
however, a high-frequency valve, 
particularly if it is one of a series, 
can very seldom be made to. work 
at such a point owing to its liability 
to oscillate. This tendency we can 
reduce by applying a positive 
potential to the grid, which in
creases the flow of grid current 
with a consequent damping effect. 
With the high-frequency valve, 
then, we shall have to steer a mid
course between two undesirables : 
on the one hand oscillation awaits 
us ; on the other an excessive 
positive potential produces both 
extensive damping and distortion 
of signals. Probably the best means 

Fig. s.-'Fransformers witliboth primary and secondary tun~d; 

·of obtaining the most satisfactory 
working point is to use a potentio
meter wired as shown in Fig. 2. 

With its help we can adjust the 
grid potential until oscillation is 

H.T.+ 

LT.+ 

Fig. 6.-The tuned anode method. 

killed by the introduction of the 
m1mmum amount of damping. 
This damping we can compensate 
for by the judicious use of reaction .. 

There are three methods of high
frequency coupling in general use, 
the transformer, the tuned anode 
and the resistance capacity. Each 

-of these has its own particular 
merits and demerits of which we 
will endeavour to see something. 
The simplest and probably the 
most widely used is that which 
employs some kind of transformer 
(Fig; 3). Here currents flowing 
in the plate circuit of the first 
valve pass through the primary 
of the transformer, inducing in the 
secondary varying potentials which 
are . .applied to the grid of the second 
valve. With transformer coupling 
we Cil;Ii. use the potentiometer for 
adjusting the grid potential of 
-each valve· as sh'Own in Fig. 4· 
The most usual type of high 
frequency transformer is one wound 

ments that must be made prac
tically simultaneously, 

For all-round efficiency there is, 
I think, nothing to beat the 
semi-aperiodic or untuned · trans
former. Its only drawback is that 
it covers only a limited band of 
wave-lengths. This disadvantage is 

Fig. 7.-How to connect two tuned 
anodes. 

nof a serious on.e since a set of 
transformers suitable for various 
wave-lengths can be made up with 
clip fittings so as to be easily and 
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For reliability, sound construct ion and advanced design the 
" Ediswan " reputation is your guarantee. 

Buy the valve with a name behind it. 

TYPE A.R.D.E. 
DULL EMITTER 

REDUCED PRICE NOW 21/· 
1.8- ~2.n. Bulb Diameter ... 29 mm • 

. Jo. On•rall IAmgth (including 
Fibmrut Volts ... 

, CurrPnt 
Anode Volts :2o~so. pins) ... . .. nomm.max, 

Cap •.• ... Safety 4~pin. 

Do not put more than 2 volts across the filament. Eminently suitable for 
reflex circuits. 

TYPE "A.R.'' ·06 
The Latest Dull Emitter, 30/-

Tbis valve can be run oft dry cells, reducing upkeep costs to a minimum. The 
current consumption at a filament voltage of 2.5 volts is only .06 ol an ampere. 

TYPE "R" TYPE "A.R." 

15/-
l/are )'OU had your FREE copv 

lf not, 
Your dealer holds stocl<s to supply you. 

15/-
11 The Therm ionic Valve " ? 

The EDISON SW AN ELECTRIC Co., Ltd., 
123/125, QUEEN VICTORIA ST, and 71, VICTORIA ST., S.W.l 
nranrhes in all Principal 
towns. \\l orhs : PondE'rS 

Eud1 Middlesex. 

Contractors to H.M. 
Admiralty, \Var Office, 
Royal Aif Force. 

Buy British Goods Only Everything for Wireless 

In replying to advertisers, use COUPON on last page 235-xiv 
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The new Book of S. T. Circuits 
By JOHN SCOTT-TAGGART. F.Inst.P. 

EVERYONE needs this handsome volume of new 
S.T. Circuits. The fame of S.T. roo, the dual 
amplification Circuit using but two Valves yet 

giving the signal strength of at least four, has spread 
throughout the country. Many thousands of Wireless 
enthusiasts are using this Circuit with every success . 

. Other S.T. Circuits equally as useful and likely to 
become quite as well known are given for the first time 
in "More Practical Valve Circuits/' by the Editor of 
MoDERN WlRELEss. 

Ja:nuary, I92i-

" More Practical Valve Circuits " 
contains the fullest data for over Sa 
different types of Circuits, iucluding 
all recent discoveries, such as the 
Armstrong and the Flewelling. Not 
merely are Circuit diagrams given 
with the greatest exactitude, but 
sufficient details as to condenser and 
resistance values, etc., as will enable 
the experimenter to build up any 
Receiving Sot without further help. 

3/6 
Bound in 
full cloth. 

No matter how much or how little 
experience you may have had in 
Wireless, the moment you decide to 
build your own Set you should buy 
a copy of this book and' make quite 
sure that you are starting with a good 
practicable and efficient Circuit. Its 
cost will be saved many times over 
in time and materials. 

RADIO PRESS, l.td., Devereux Court, STRAND, W.C. 2. 
Gill.otAd, 

In replying to advertisers, use COUPON on last page 
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Fig. 8.-Best arrangement of induct
ances. 

quickly interchangeable. The great 
point about the aperiodic trans
former is that it so much reduces 
the tendency of the valves to 
oscillate that the set becomes 
quite stable even when three or 
four stages are in use. These 
transformers are very easily made. 
If the former is a length of ebonite 
rod ·with a diameter of I inch, 
;n.nd the wire used is No. 40 Eureka, 
the winding formula is : one turn 
per metre plus ten per cent. Thus, 
to wind a transformer for 
360 metres both primary and 
secondary would consist of 360 plus 
36 = 396, or, say, 400 turns. It 
will be found that a transformer 
of these dimensions will give quite 
good results between zoo and 6oo 
metres, though signal strength 
\vill of course be greater on wave
lengths from 40 to So metres on 
either side of the optimum wave
length for which it is designed. 

I have bef'n hoping for some time, 
though the opportunity has not 
yet been found, to try out an idea 
for increasing the range of these 
resistance wound transformers. The 
suggestion is simply to wind them 
upon tubular instead of solid 
formers and to introduce a sliding 
iron core in much the same way as 
thev are used in one of the R.A.F. 
patterns of high-frequency trans
former. 

From the point of view of 
amplification the tuned anode 
method is by far the most efficient 
of all on wave-lengths up to I ,soo 
metres, and I haye used it with 
success up to 4,ooo metres. \\;-ith 
this circuit, which is seen in Fig. 6, 
a tuned oscillatory circuit is placed 
between the anode and the high 
tension supply. When this circuit 
is correctly tuned it acts as a 
rejector to oscillations of the 
<lesircd frequency. These are 
therefore transferred to the grid 
of the following valve, whilst 
unwanted oscillations are absorbed 
to a very great extent. The tunell 
anode coupling is, therefore, 
extremely selective. Its great 
drawback is that it is not at all 
easy t.o han<lle since it makes the 
set liable to oscillate. One tuned 
anode can be operated successfully 
if reasonable care is exercised, but 

when a second is added, matters 
become extremely difficult unless 
certain precautions are taken. lt 
is very important that the first 
valve should be potentiometer 
controlled and that the second 
should have its gridleak (Fig. 7) 
connected directly to L.T. plus. 
A further point which is often 
overlooked is that the two in
ductances should be so arranged 
that there is a minimum possibility 
of interaction between them. The 
simplest way of accomplishing this 
is to wire them so that the current 
flow is as shown in Fig. 8. 

The reaction coil with tuned 
anodes may he coupled con
veniently to one of the anode 
inductances as shown in Fig. <). 

The man who contemplate3 
adding one stage of high frequency 
amplification to either a single 
valve or to a crystal cannot do 
better than make ·use of the tuned 
anode coupling. The way in which 
it is wired in the case of a valve 
set will be plain from foregoing 

Fig. 9.-Reaction coupling with two 
tuned anodes. 

diagrams; Fig. Io shows how it 
is connected to a crystal rec.tifier. 

The last method of high-frequency 
coupling is that known as the 
resistance capacity. It is verv 
similar in appearance to the tunecl 
anode system, as a glance at Fig. I r 
will show. In place of the tuned 
oscillatorv circuit we now have a 
non-inductive resistance of so,ooo 
to Ioo,ooo ohms between the anode 
and the high-tension battery. The 
working of resistance capacity is, 
however, quite different from that 
of the tuned plate. 

In Fig. 12 we have a circuit 
containing two resistances, one of 
which A i'S variable, whilst the 
other B is fixed. If we reduce i.he 
value of A more current will flow 
through B and the voltage across 
it will consequently be higher. 
This is precisely what happens 
in such a circuit as that shown in 
Fig. IT. The valve it'>elf is the 
variable resistance, the fixed being, 
of course, that inserted in the 
anode circuit. \Vhcn the grid is 
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Fig. IO.-Cr:ystal rectification followin: 
high-frequency valve. 

~ade positive by an incoming 
Impulse the internal resistance of 
the valve is decreased so that the 
current and therefore the voltage 
across the fixed non-inductive 
resistance ~s increased. A negative 
11npul~e will produce precisely the 
opposite effect, increasing the 
resistance of the valve and decreas
i_ng curre~t and voltage across the 
flxe_d ~es1stance. These potential 
vanatwns are transferred to the 
grid of the following valve by way 
of the grid condenser. 

H.esistance capacity -coupling is 
excellent on wave-lengths from 
I ,ooo metres upwards. It can 
therefore be used as a substitute 
for the tuned anode employed on 
the_lowerwave-lengths. It isquite 
a s1mple matter to have a pair of 
sockets for the anode coils and to 
arrange a fixed resistance in such a 
way that either form of coupling 
can be thrown in or out of action 
by means of a double-pole change
over switch. 

It i~ usually stated that resistance 
capacity amplification is of very 

Fig. I I.-A resistance coupled amplifier. 
little use below I,ooo metres. This 
is, however, rather an exaggeration. 
I have seen sets on which it was 

(Continued on page 278). 
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§ WIRELESS, LINES AND CABLES § 
o By Lt.-Col. CIIETWODE CRAWLEY, R.M.A., ill.I.E.E., o 
R Deputy Inspector of Wi1'eless Telegraphy, G.P.O. R 
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BROADCASTIXG by wire
less telephony has so sud
denly taken hold of the 

public imagination that many 
" listeners -in " are even now asking 
themselves whether line telegraphy 
and telephony are likely to give 
way to their wireless counter
parts ; if so when, and if not why 
not, are the natural questions they 
would like to have answered. 
Such questions are as easy to ask 
as they are difficult to answer, and 
it is not to be hoped that this short 
article will do more than point out 
a few of the sign-posts on a road of 
many turnings. 

In considering this subject, the 
first important fact to be noted is 
that line signalling has been firmly 
established on a commercial basis 
for about eighty years, and wireless 
signalling for only about twenty 
years. This has a distinct bearing 
on any comparison between the two 
systems, but there arc considera
tions which must be taken into 
account in assessing even this 
seemingly simple fact at its true 
value. For instance, line signalling 
started on its career comparatively 
quietly in clays when newspapers 

were sold by the thousand, whereas 
wireless signalling was introduced 
to the public at a time when 
newspapers were being sold by the 
million, thus producing from the 
start a popular interest in wireless 
which has never been allowed to 
slacken, and was never accorded to 
the older system. Not that this 
popular interest in wireless has been 
an unmixed blessing; indeed, it 
tended to nurture in the early 
stages financial hopes which would 
not otherwise have arisen, and 
these, when shown in practice to 
be ill founded, threw over the com
mercial aspect of the science 
a cloak of uncertainty and dis
trust. In other respects, however, 
the public notice accorded to wire
less signalling has, on the whole, 
assisted in its development, especi
ally in its most important applica
tions, namely, for ships and air
craft, and latterly for broad
casting by telephony. For these 
purposes there i;:, of course, no 
question of a comparison between 
line and wireless, as the former 
cannot be used. 

For point-to-point working, line 
signalling has the great initial 

atlvantage of having been already 
in the field, and highly developed 
at a huge expenditure of money 
vears before wireless was even 
tlwught of. On the other hand, 
wireless starts o!I with the advan
tage of being able to make use of 
all the cosily experience gained 
by line working, anrl much of this 
experience is as useful to the one 
system as to the other. But this 
is v.minor ad vantage compared with 
the fact thatline working is already 
established between all places where 
connections arc of value from the 
Jinancial point of view. If, there· 
fore, wireless is to supplant line 
signalling between any given places, 
it has to provide a service so 
superior to the service already pro
vided that it will attract so much 
of the available trailic as to cause 
the line system to collapse 
economically. 

Cencrally speaking, for short 
distance communciations already 
servecl by land lines or cables wire
less can only hope to become pro
fitable by creating a demand for new 
traffic, and by attracting to itself 
some small proportion o£ the 
existing traffic, but it cannot 

Pew people realise the size of the power plant necessary at a large trans-A I/ antic 1vireless station. This photograph 
shows a part of the generating machinery at St. Assize, near Paris, a station working regularlv with America. 
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All W ave-Lengtha COME WHAT C<Jvered, 

COME MAY 

THE ''ATLAS'' 
Once Tried NOW 

MAXIMUM 

INDUCTANCE 

OPTIMUM 

WAVE-LENGTH 

RANGE 

Radio Components Catalogue on Request. 

SALIENT FEATURES are : 

LEAD THE 

MODERN WIRELESS 

P.lt. No, 2280[23. 

COILS 

WAY Always Used. 

MINIMUM 

SELF-CAPACITY 

INCREASED 

SIGNAL 

STRENGTH 

1rac.• Terms on Application. 

The TWIN-WIRE WINDING is so effected as to enable MORE 
THAN 95 p.c. of each strand to be SURROUNDED BY AIR. 

EACH TURN and EACH LAYER being AIR-SPACED 
REDUCES CAPACITY TO UTMOST LIMIT. 

WOUND IN TRUE CONCENTRIC CIRCLES, the Coils give 
FINE TUNING, so ESSENTIAL TO CUTTING OUT 
UNWANTED SIGNALS. 

I Coil No. 

25 
35 
40 
50 
65 
75 

lOO 
150 
200 

Agency applications considered for districts where not already represented. 

"ATLAS" PATENT PLUG-IN COILS 
Wave-length in metres 
"ith .ooi Variable 
Condenser in shunt. 

Wu. Max-:--
,J20 375 
175 515 
I8o 65o 
230 780 
280 1000 
325 II20 
410 1520 
66o 2300 
85o 3100 

Price 

s. d. 

5 0 
5 0 
5 2 
5 2 
5 6 
5 6 
7 0 
7 10 
8 8 

Manufactured only b~ 

H. CLARKE & Co. 
(MANCHESTER), LTD., 

Radio Engineers, 
Atlas Works, Old Trafford, 
: : MANCHESTER. 
Tel. Nos. r 683 c$- 793 Telegrams: 

Trafford Park. Pirtoid, Manchester. 

Coil No. 

250 
300 
400 
500 
6oo 
750 

IOOO 
1250 

_1500 

In replying to advertisers, use COUPON on last page 

\Wave-length in metres 
with .oor Variable 
Condenser in shunt. 
"-------Mtn. Max. 

1280 4150 
1550 4940 
2045 6380 
2980 8900 
4000 12!00 
4970 15000 
6100 20000 
7000 22000 
8zoo 26ooo 

Price 

s. d. 

-
9 0 
9 5 

10 3 
10 6 
11 0 
Il 10 
12 8 
14 0 
15 0 
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This hook shows you how 
to make, using the ordinary 
simpl~ housdwld tools, rlwo
stats, condensers - fixed 
ancl v;iriabl;,, rcsistances, low 
f r c q u c n c y transformers, 
high frequency trans
formers, trining coils of every 
de script ion, potent iornctcrs, 
switches of every form, cry
stal detectors, grid leaks, 
val vc p:wcls, ctc. 

T iiEHE are often quite 
a number of Corn~ 
poncnts which the 

aYNage Experimenter can 
mal.;e tolerahly well if he is 

sho·,vn how to makP 
Although every 

U' of l\10DERN' \VIRELES:-) 
.(~0 \Vm.ELESS \VEEKLY con
tains a number of usdul 
c::-mstructional articles dealing 
with ;mall components, it \vill 
be obviously more useful to 
have all the information iu 
OIH' book. 

Ev£>ry Component neces
sary for an up-to~date J<c
cciving Set is fully descnbcd 
and illustrated with diagrams 
awl wurh.iug Ura.wiugs. 

\Yby not exercise 
own ingenuity ? 
crystal detector, grid 
interchangeable fixed 

January, 1924 

your 
The 

leak, 
con-

denser and rotary '<;erics

parallel switch shown here 
could easily be made 
by you at the cost of a 
pence. F'urthcr, 
have the added 
of using apparatus which is 
entirely hon1e-n1adt". 

133 p;cgcs and r8.t illus··-,~~~~i~ii~~!!~~~~~~ 
trations -· :an yon afford 
to be without a Book like 
this? The first component 
you make ,,m save the cost 
of the whole book. Call in 
and examine it at your 
Bookseller--he has 17 other 
Hadio Press Books on sale, 
or scn(l zs. 3d. for a copy 
(post free) to the Publishers, 
Jbclio Press, Ltd. Devercux 
Court, Strand, \V.C.z. 

(;ilbert Ad. 

240-xvii In replying to advertisers, use COUPO.Y on last page 
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expect to attract sufftcient of this 
traffic to put the older systems out 
of court. 
. Indeed, for inland commnnlca'-

: tions wirele~s has not yet reached 
a stage whete it has any chance 
whatever 6{>? competin~; with line 
working, exc·~pt in places far re
moved from centres of civilisation 
ami in cases where the communica
.t;ions have to pass through various 

local arrangements, and there is 
the trouble of transit charges ; 
whereas in the case of wireless the 
oniY arrai1geme'nts to be 1nade afe 
those at the terminal stations, 
and the ether over all countries is 
available for the use of wirelesS: 
free of charge .. From the technical 
point of view, however, wireless, 
in this latter case, is not able to 
reap so much advantage as might 

Automatic apparatus is lavgely used for trar~;srnissionin high
power wireless stations. The automatJc transmitter at 

Lafayette Station, Bordeaux. 

countries. This is largely clue 
to the fact that wireless is hope
lessly unselecti\·e compared with 
line working, and it is surely too , 
much to expect that such an 
essentially efficient bro::vlcastcr as 
wireless c.m ever be brought into 

the same class for selectivity as line 
signalling, which is perfectly selec-
tive. ·'c: .• 

As regards places far removed 
from civilisation, the erection and 
inaintenanc<r of lines may make 
line signalling economically im
possible where wireless would be 
profttable. :Again, in the case of 
line communications having to pass 
through a :number of countries, 
there is oftetl, much delay due to 

be expected, because, 
owing to interference 
troubles, it cannot yet 
make use of anything 
like such efficient high 
speed signalling arrange
ments as are possible in line 

working. This disability of wireless 
is very marked when comparing the 
traffic carrying capacity of wireless 
with direct land lines, or even short 
distance cables, and such com
parisons show clearly how far 'wire
less lags behind in this particular 
respect. The position of wireless, 
from this point of view, is, of course, 
improving rapidly with the ad
vances being made in selective 
circuits and directive arrangements,: 

MODERN WIRELESS 

but it must be remembered that 
land lines and short distance cables 
are also rapidly increasing their 
traffic' carrying capacities. A land 
line, for example., with ~ol1r \vires 
may now provide for ~'-':entyseYeri 
telegraph and telephone circuits, by 
making use of y;ired wireless, 
and a submarine cable, up ·to a 
distance of about three hundred 
miles, can be constructed with four 
cores to deal with a total of 
sixteen telegrams simultaneously. 

But we must now turn to the 
remaining comparison, namclv, 
wireless with long distance cables, 
and here we find that wireless is in 
a very much stronger position than 
when compared with direct lane! 
lines or short distance cables. 

To start with;•wircless has the 
great advantage of utilising the 

Above: The Kleinschrnidt perforator, an 
ingenious apparatus which punches paper 
tape by the aid of a typewriter keyboard. 
Left: The perforaied tape which aduates 
the transmitter, thus replacing hand 

telegraphy. 

shortest route between any two 
places, whereas the length of cable 
required is often very much longer 
than this distance, with a resulting 
heavy expenditure in capital cost ; 
but cables, on the other hand, are 
firmly established all over the 
world, and have been giving an 
excellent service for many years. 

From the technical point of view 
it is a fact that for long range 
communication there are fewer 
difficulties to be overcome in 
developing high speed working by 
wireless, when conditions are 
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favourable, than by cables. It is 
true that long. range wireless 
,circuits cannot, at present, deal 
"'<vith traffic 's::> r·apidly as. cable 
circuits, but then long range wire 
less is only on the threshold of its 
commercial development. The 
great difficulty with wireless is 
interference, but much is being done 
to redHce this trouble, and each 
step made means another step to
wards commercial high speed work
ing. It mus>: not be thought, 
however, that cable speeds have 
reached their limit; il1 fact, possi
bilities for increasing present speeds 
are now being worked out. The 
steady, continuous operation of 
cable circuits is what eats up the 
traffic, and is wh;).t makes the wire
less enthusiast so jealous. \Vire
less is differently constituted and 
requires different treatment--a fact 
which is now fully reahsed,and acte<l 
upon, by traffic managers. There 
is no use trying to deal with wireless 
traffic in the ding-dong manner of 
cables. " Make hay while the sun 
shines " is the motto for the wire
less traffic manager, though it may 
not sound very apt, as the best 
time for wireless " hay " is usual!y 
when the sun is not shining. The 
point is to get rid of the traffic at 
the highest possible speed when con
ditions are favourable, for thev will 
not long remain so. It sounds so 

-simple, but itisreaUy very difficult, 
and the difference in time between 
widely separated places on the 
globe increases the. complication, 
tho.ugh it often helps to ·solve the 
difficulty. To add to one's troubles 
is the knowledge that, all the time, 
the cables are working away steadily 
and serenely, without caring 
whether it is Christmas or Easter. 

There were many wireless en
thusiasts in H)IO who thought that 
the cable laid across the Atlantic 
in that year would he the last 
trans-Atlantic cable, hut by now 
hey are n')t surpris~J t{> fearn: that 
a new one is to be !aiel this year, 
with t}Vice the capacity of any 
existing cable from the United 
States. 

All important countries are cm
barking on long range commercial 
wireless schemes, but·at the same 
time are developing their sub
marine cable communications. 
Even Germany, which during the 
war was cut off from all cable com
munication, and had thus a special 
incentive to develop long range 
wireless, will soon have a cable 
connection with America, and has 
recently been joined to Sweden 
by a new combined telegraph and 
telephone cable. 

\Ve have already noted the two 
great assets of wireless whir.h are 

quite outsicte the possibilities of 
land lines or ~able~, namely, corn~ 
munications with mobile stations, 
·and br<la'dcasting. · It is this 
facility for broadcasting that gives 
wireless the possibility of becoming 
a serious competitor with cables, 
and at the same time gives cables 
one of their chief advantages over 
wireless. 

To deal with the latter point 
first. The fact that messages sent 
by wireless to a distant station are 
simultaneously sent broadcast in all 
directions over the earth is an 
obvious disadvantage, from the 
point of view of secrecy, compared 
with messages sent by cable. Of 
course, secret codes and secret 
forms of transmission can be used, 
and, in the future, a certain amount 
of directive transmission over long 
distances may be possible. These 
arrangements should meet all com
mercial needs for secrecv, but, 
apart from all other considerations, 
is the world yet ready to dispense 
with the only perfectly secret 
svstem available, the submarine 
c~ble? 

Now for the other side of the 
question. Broadcasting gives wire
less, compared wit!1 cables, an 
elasticitv of action, which is its 
greatest. asset. At one moment, a 
single wireless transmitter may be 
sending traffic to A~1stralia, and at 
the next moment to Canada, and so 
on to all parts of the world in 
succession, or, if desired, it may 
send the same traffic to all parts of 
the world simultaneously ; wliereas 
a cable transmitter can only send 
traffic to one particular place. 

The broadcasting possibilities of 
these large wireless stations, both 
for telegraphy aucl telephony, have 
not yet been practically explored, 
but it requires no tax oi1 the 
imagination to for;esee something of 
what the future has in store. It 
is extraordinary to think how 
par.ootlial.:v'l'6.a<& after all these years 
of mails, cables, and land lines. 
Our ignorance of what goes on in the 
world, even in our own Empire, is 
immense. Here is a ftelcl just ripe 
for the possibilities of wireless 
broadcasting, and it really look.i>, 
now, as if the long, weary period 
of waiting were dra·wing to a close. 

In this short comparison. of wire
less with land lines and cables, we 
have had in mind, chiefly, the 
present position and future possi
bilities of telegraphy ; but, for the 
most part, what has been said 
applies also to telephony. For 
short distance telephone working on 
land, apart from wireless broad
casting, which has unique ancl un
challenged possibilities, wireless 
cannot at present compete with 
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land lines, where these are prac
ticable, owing to interference 
troubles which are even more 
serious than in' the case,uf- wireless 
telegraphy. Much is being clone 
with directive arrangements, and 
high hopes are entertained by many, 
but point-to-ppint wireless tele~ 
phony has a very long way to go 
before it can even be compared 
with land lines. It is fortunately 
in a much better position for com
parison with short distance cables, 
much better, in fact, than in the 
corresponding case of telegraphy. 

For trans-ocean point-to-point 
communication wireless telephony 
may, before long, be a practical 
commercial proposition, unchal
lenged, as in broadcasting, by 
cables, and its possibilities for this 
long range work can well be left 
to the imagination of an Esperanto 
enthusiast. But he must not allow 
his imagination to ride roughshod 
over facts. He must bear in mind 
two clisiigreeable technical diffi
culties, not yet overcome: first, that 
wireless telephony is especiaHy open 
to interference from wireless com
munications and from atmo
spherics; and, secondly, that the 
power required, which means cost, 
is far greater than in the case of 
wireless telegraphy. 

I T will be of interest toreadersto 
know that the well-known 
French amateur of trans

atlantic tests fame, Dr. Pierre 
Corret, of Paris, has lately been 
sending out Morse transmissions 
under the call sign of " BAEz." 
He works at II p.m. on Monday, 
Tuesday, Thursday and Friday of 
each week, and he sends out the 
following message in French, 
English and Esperanto :-

"Wireless amateurs who hear 
these signals are requested to be 
good enough to report to Dr. 
Corret, 97, Rue Royale, at 
Vers~ailles, Paris, how these 
signals have been received~" 
Dr. Corret first gives the general 

call " CQ de SAEz," then the call 
in French, English and Esperanto. 
Wavelength zoo metres. 

We trust that this little experi
ment will meet with the success it 
deserves. 
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CALLERS' COLUMN 

Buy Best Goods at Low Prices. 
No Post Orders at these Prices 

Terminals (comp. with Nuts), Telephone, doz. 
Large W.O. . . 4 for 5~d., doz. 
W.O. Pillar 4 for 5d., doz. 
Small Pillar . . ld. each, doz. 
Switch Arm, rz Studs and Nuts .. thclot 
Small Variometers, 250;650, with knob a1•d 

1/-
1/3 
113 
9d. 
1/-

bush . . . . . . 3/-,2/8,214 
Larger Variometers, 250/650 . . 4/9, 3;9, 2;11 
lgranic Variometer, Ebonite, 350;650 . . . . 15/-
2-Way Coil Holders, for Duolateral Coils, 5 '6, 4/6 
3-Way Coil Holders, for Duolatcral Coils, 6/11, 5/11 
Phillips R. Type Valves . . 8/-
Stop Pins, with shouldu 2 a'1d., doz. 5d. 
Fixed Condensers to .001 10d. 
Fixed condensers to .GG5 1/3 
Fixed Condensers .006 up to .o1' 1/6 
Valve Pins . . 6d. 
Valve Sockets . . 9d. 
~'~~~~~ 3 ~ 
Basket Coils . . Set 6 21-
Spade Terminals . . . . . . . . doz. 4d. 
V«rio Coupler, with Knob, Wound D.C.C. 4/11 
Glass Enclosed Whisker Detector . . . . 1/6 
High-Class Whisker Detector (large), enclosed . . 2/6 
Fine Perillon, 2 Crystals, enclosed . . . . 3/-
Small Perikon, z Crystals 2/-
Bell Wire, D.C.C., l.C. 2 og. ro yds. 6d. 
Twin Flex . . . . . . rz yds. 1/7, 4 yds. 7d. 
Plug Coils, Ebonite . . . . 1/-, 9d. 
Jixtrlt Quality, ditto on base . . . . 1/-, 1/3 
Pillar Tetminals, Nut and Washer, z B.A., large 

Switch Arms .. 
Filament Resistances 
lgrltnic Resistances 
lgranic Vernier •. 
4 Cat•s-Whisken, one gold 
Single Basket Coil Holders 

2 for 
. . Sd., 9d., 10d., 
1/8, 1/10, 2/-, 

Variable Grid Leaks . . . . 
Bretwood Variable Grid Leaks, guaranteed 
3y~n .. .. .. .. .. .. 

Pin· Terminals, screw pattern,1/3 doz., 2 for 
:'Spacte Terminals, screw pattern, 1/3 doz., 2 for 
Shaw's Genuine Hertzite . . . . 911., 
Grid Leaks and Condensers, .ooo3 3/-, 2/3, 

,,•Valve Sockets, with shoulder doz. 
Basket Coils, Duplex Waxless, set of 5 for 
100,000 ohm Resistance .. 
Variorneter on Ebonite, ball rotor, \VOUild, 

6d. 
1/-
2/3 
4/6 
7/-
4d. 

1/4! 
1(5 

3/-
3ct. 
3~. 

1/-
2/_: 
1/..,. 
2/-
1/6 

D.C.C. .. . . 
D.C.C. Wound T;tpped Coils 
Double Phone Cords . . . . 
Wound CCiils, rz X 4, !Jest quality 
Wound Coils, 6 X 3, best quality 
D.P.S. T. Switches, special .. 
S.P.D.T. on Ebonite 

8/11,7/11.6/11 
.. 2/-, 1/9, 1/6 

pair 9~~G 
1/9 
1/3 

.. 1 8 to 2/3 
D.P.D.T. on Ebonite 1 '11 to 2/9 
2 B.A. Rod, rz in. 2 for 5d. 
Basket Coil Kolders, for 3 coils 
Plug and Socket, brass .. 
Fixed Condensers .01 . . . . 
Pocket ,Lamp BatleJies (best) . . fi for 
Special Filament Resistance, wry fine value , . 
[).P.D.T., Nickel Switches for panel mounting 
Fil Res. Dials, 0-10 . . . . . . . . 
Real Ebonite Slider Knob and Plunger 
S'et of Names (I2), engraved black or white 
Insulated Hooks .. 
Copper Foil . . Pfr 
eest Zincite and Bornite 6d. eacb, 
Xtraudion. Valves (E.E.C.) . . . . 
Ebonite Turned Valve-Holder and Nuts 
Shellac .. .. .. .. .. 
Tinned Copper, 16, 1R, 20 gauge in stock. 
Forme Fil Resistances, best . . . . 
Accumulator (Relax), 6 v. 80 amp. 

, , 4 v. 40 amp. 
, , 4 v. 60 amp. 

Rubber Lead-in Wire, 10 yards .. 

~IIUIIJIIIUIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

~ RIGHT OPPOSITE ~ K. 

5. 6 
1tl1. 
l/6 
2,/3 
2/-
2/-
7d. 
6d. 
6d. 
ld. 
4d. 
1.'-

15/-
1/-
5!~. 

2/6 
33/-
17/6 
211-
116 

RAYMOND 
V ARIA8LE CONDENSERS 

Without tial. 

'001 ...... 6/6 
'00075 ...... 5/6 
·ooos ...... 4;9 
'0003 ....... 4/2 
"0002 ...... 3/-
"0001 ...... 2/8 
Fully assembled with 
knob, pointer, bush, 
screws a uQ connection5 
aluminium enct plates.' 

Reg. Post and Pat;king 6d. set. 

BRITISH MAKE 
Fully Assembled. 
Aluminium Ends, 

Ebonite Bushes. 

Narrow Spacers. 

Metal to N!etal 
Bearings. 

Ebonite Dial & 

Knob, complete 

as sketch. 

·oo1 ...... 7/6 

'00075 ...... 6/9 

'0005 ....... 5/9 

"0003 ...... 5/2 

Foreign pest 2/- set' 

HEADPHONES. Post, 1;- pair. 
4,000 ohms "Sidpe" genuine . . . . . . 14;& 
Sterling. 4.'lOO oh111s, latest n:od I, B.B.C. . . 25 j· 
N. & K. Standard. latest model . . . . 15/11 
Raymond, 4,ooo ohms, high ciass .. 16/11 
4,000 ,. Brunei ,. .. .. 17 16 
4,GGO ,. N. & K. ., . . . . 14/9' 
4,000 · .,, • l:eiiOws' Ughtweigfrt II.B C. 18!6 
Ptemier B.B.C. 4,000 ohms, very fine value 16/11 

E·RICSSON· "EV" TYPE PHONES 
4,ooq ohms., Thousands sold lltSt se~t~on. 

Lovely 'tOne. 13/9 per pair. Post, 1/- pair. 

VALVES 
MARCONI D.E.R •.. 
EOISWAN A.R,D.E. 
EDISWAN COSSOR P.1 
MULLARD ORA 
MARCONI R 

post 1/- each. 
21/-
21/-
15/-
12/6 
15/-

--------·-----------~ 

L.F. Intervalve Transformers. 
5-1 Radio Instruments, Ltd. (1) 25/-
5-1 lgranic (shrouded) (2) 21/-
5-1 Forrr.o (shroudcd 18/-) (3) plai,{ 15/-
5-1 Raymond . . . . . . . . 12/6 
On Transfornwrs (2) and (3) goods to the value of 
____ 1d_._i~.~ ~giY~n frt'e to callf'r~:_· ---

H.T. ilatlefies (very hest only)- No fiOSt «ders 
60 v. with plugs . . . . 9/6, 1016, & 1216 
36 v. . . 5/- " 5/6 

CRYSTAL SETS Post, 1 f,-
B.B.C. "Entehophone," very compact, 8 by 6 crystal 

set, wonderfully effective, 25/-, 
Or with phones, etc., ready to fix up, 39/11. 

THE SIMPLEX BROADCAST CRYSTAL SET 
The most efficient, simple and inexpensi\·e crystal set 
maCP, range zoo-6oo metres. \Vill recc-ive ail broad
casting stations within a radius of 40 miles, usiug 
tclcphont.s of average sensitiYity \Vith a standard 
P.M.G. aerial. Very fme tuning obtainable: using 
basket coils of very low self-capacity. Every set sold 
has been tested, and is guaranteed. 
Simple, Cbe:tp and Efficient, 12/6 per srt. Post r/-

POST ORDER COLUMN 
NO POST. ORDERS excep,Lfor goods in this column, 
and at pnces marked, whiCh include all post, rail and 
packing charges, U.K. only. 

ALL ORDERS EXECUTED AT THE EARLIEST 
POSSIBLE MOMENT, IN STRDT ROTATION. 
Accumulators, high,cJass 
Fixed Condensers, 
Fixed Comlensers, ,ooz 

4v. 40 amps .. 20/-
1/4 
1 8 

Fixed Condensers, .oo6 .. 
Ebonite Valve Holders, B nuts. 
Ebonitt Dials and Knob, turned 
D.P.Dt!'. Switches, small size, on 
S.P.O.T. Switches, small size on 
Variable Grid Lea:C. (Bretwoo~i), g~wr. 3 y(·ars .. 
Variable Grid Leak 1 pencil pattern 

2 -
4-
2i6 
3/3 
2 9 
3 6 
2, 6 

Two ... way Coil Ho!ders, 3 qualitk's, all goo~l· 
value . . . . . . 5 6, 6;6, 7 6 

Three-way ditto, as above . . 6 9, 7; 6, 8; 9 
Twin Flex for Extension Leads 12 vds. 213 
Grid LeaK and Condenser, .ooo2, .ooo3, ·.ooos 2/9 
Grid Leak, z meg.ohrns . . . . . . 11 4 
Fellows' Lightweight PhOnes, 4,000 ohms, 

(similar to Brown's) B.l3.C. . . 
Pin Terminals, scrL>w pattem, for phmw 

. . 6 1;"-
Spade Terminals, screw pat tern, for l)honc leads 

6 for 1/-
Ebonite Coil Plugs, high·class article, cafh 173, 

• 6 for 6 9 
4 Cats-)IVhiSkers (gold, srh er, ctc ) 6d. 
Bell Wtre, D.C.C., I.R.C. ro vds. 1 '-
1fK!,OOO ohms Resistance . . . . · 2/-, 2 '6 
Swrtch Arms, very good qualHy, com1"'etc \Yith 

rz studs . . . . . . . . . . 2/-
Valve SOckets, polished, with shoulder and nuts · 

doz. 1/6; 0 doz. 41_ 
Shaw's Genuine Hertzite Crystal . . . . 1/6 
DOuble Phone Cords, with £crew terminals • • 1/6 
BltSket Coil Holders, for 3 coils, on stand .. 6/-
B!15ket Coil H_olders, single, with coil plug . . 219 
Filament l;leSI~Iances (not cheap rubbish) 2/6,2/8,3/
Very Spectal dittO (lJmrted number) . . . . 219 
Terminals, Telephone, with nut, doz. 11 9 : 3 doz 4/
ferminals, Large W.O. pattern, with nut· 

cluz. 1/9 1 doz. 4 '
Terminals, Large Pillar, with nut,doz. 1!9 i 6 doz. SI
Terminals, Extra Large 2 B.A., with nut 

6 for 2/6 ; doz. 

TRA&E AN) RADIO CLUBS SUP?LIED. 
I advertise w!J~t I sell, nnd sell what I odvertise. 

HONEST GOJ;cS AT THE RIGHT PRICE. 
Rig~,t reserved to Return Cash. 

SE NI), F 0 R P 0 S T L 1ST. 

RAYMOND 
~1111111~1~1~1~1~111111@ 

-
OF BUSINESS : 

- DAILY- 9 to 7.45 ~DALY'S~ 
~ GALLERY COOR ~ 27, LISLE STREET. W.C.2 _ SUND, 10.30 to 1 ~ 

~rtmUIIIIUIII!liiiiUIIII!llllllllllfF. 
'PHONE GERRARD 4637. 

~illllilllllllllllllllllllllllllllllllllli;;: 

In replying to advertisers, use COUPON on last page 243-xviii 
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2 AA 
2 AB 

2 AF 
2 AG 
2 AH 
2 AJ 
2 ARI 
2 AL 

2 AM 
2 AN 

2 AO 
2 AP 

2 AQ 
2 AR 
2 AT 
2 AU 
2 AV 
2 AW 
2 AX 
2 AY 

a AZ 

a BA 

2 BC 

BD 
BN 

• BQ 
2 llS 
2 BZ 

2 CA 
2 CB 

2 CD 

2 CH 
2 Cl 
2 Cl\;. 

2 CO 

RADIO CoMMUNICATION Co. 
CAPT. H. DE A. DoNNIS· 

THORPE. 
A. R. TAYLOR 
A. R. TAYLOR 
A. R. TAYLOR ..• 
RADIO COMMUNICATION Co. 
R. M. RADIO, LTD. 
W. HALSTEAD 

A. PERE ••• 
A. w. SHARMAN 

0. Relly •.. 
F. J. W. ADAMS 

DAVIS ••• 
E. G.\ZE ••• 
MR. B:ERESFORD 
A. c. BULL •.• 
D. H. W. Sw!NEY 
H. H. T BuRBURY 

G. SUTTON, A.M.I.E.!:. 
D. F. OwEN ... 

WILLIAM LE QuEuX 

FINSBURY TECltNICAL 
CoLLEG:to:. 

D. F. 0WEN ••• 

B.B.C. STATION 
L.N.W.R. 
L.N.W.R .... 
MARCONI SrATION 
B. DAVIS 

J. H. REYNER 
~·.E. CooKE 

BURTON~ON¥TRENT V\'IRE* 
LESS CLUB. 

SciENCE SociETY 
R BROOKS-KIN<] 
w. D. ll. HYDE 

Ma, ELMER ••• 

Slough. 
London. 

49, Idmiston Road, Nonvood. 
49, Idmiston Road, Norwood. 
49, ldmiston Road, Norwood. 
Barncs. 
Townsend ~1ills, \VorccstPr. 
Briar Royd, Briar Lane, Thorn· 

ton-k-Fylde. 
5, Sharon Road, Chi~wick, \V. 4. 
I, 1\lorf'lla Road, \Yandsworth 

Common, S.\V, 
26, Junction Road, Eastbourn<'. 
A1exandra Hotel, Stonehaven, 

N.B. 
Thornton Heath, S.\V. 
3, Arrhibald Street, Glouc('sfe!' .. 
Birmingham. 
25, Fairland Road, \Ves-t Ham.; 
SouUwnd. 
Crigglestone, \Valcrfiekl. 
18, 1\lelford Road, S.E. 22. 
Limehurst, Sale, near Man-

chester. 
Guildford. 

Leonard Street, F..C. 2. 

Limehurst, Sale, near Man· 
chester. 

I7, Belmont Str~et, Aberdeen. 
Crewe Station. 
Euston Station. 
Chelmsford. 
The Pavilion, Marble Arch, 

W.I. 

69, Station Road, Chingford. 
29, Empress A venue, S. Ching .. 

ford. 
Headquarters : " Burton Daily 

Mail " Offices, High Street, 
Burton-on-Trent. 

Oundle, Northants. 
Widcombe, Taunton, Som!:':rset. 
9z, Littledale Road, Egremont, 

Cheshire. 
Gernham House, Birchington, 

Kent. 

2 CP 

2 cw 
z ex 
2 CY 

2 cz 

2 DC 

2 DD 
2 DF 

z DG 

2 DH 

2 DI 

2 DJ 
2 DR 

2DS 

2 DT 

2 DU 
z DV 
2 DX 
2 DY 
2 DZ 

2 FA 

2 FB 

11FC 

2 FG 
2 FH 

FJ 
FE! 

2 FL 

2 FM 
2 FN 
2 FP 

2 FQ 
2 FR 
z Ff 

MR. EL>IER ... 

COMMANDER HtPPlSLEY 
A. L. ROCKI!AM 

J. G, LUCAS ... 

c. T. ATKINSON' 

M. CHILD 

A. c. DAVIS ... 
R. E. MILLER 

W. llURNET 

\V. BuR:s-Er 

VV. BuRNE.T 

A. T. LEE ... 
5. R. W><rGHT 

E. REDPA'IH .... 

B.-\R.Row AND DISTRICT WmF-
us., Aa..;;OCIATI<>N. 

Gernham House, Birchington 
Kent. 

Ston, Easton Park, near Bath. 
II4, Beauchamp Road, U. 

Norwood, S.E. 
6, Spt:Jlccr Avenue, Palmers 

Green, N. IJ.-
I7, Beaumont Road, Leice;)tet 

6o, AshwOith Mansions, Maida 
Vale. 

105, Brynland Avenue, Bristol. 
6.5, Maiden Road, New Maiden, 

Surrey. 
ro, Cove.rdale Road, M:.illhouses, 

Sheffield. 
ro, Coverdnle Road, Millhouse;, 

Sheffield, 
ro, Coverdal~ Road, MilJhous<>-s, 

Sheffi~ld. 
Alvaston, Derbv. 
14, Bankfield l>.:ive, Ship!ey, 

Yorks. 
64, ~~t.Mitl Lane, Crayford, 

Market Tower, Barrow-ia
Furness. 

MR. NoRBURY 
H. C. WoooALL 
W. K. ALFORO 

... Beeston, Nottingham. 

F. HAYNES .. . 
F. HAVNES .. . 

F. G. H. BENNETT 

W. lSON 

A. J, RoLF& ... 

L. McMrCRAEL 
T. J. ROGERS 

J. FRY 

F. L GLOVER 

L c. WILCOX 

V. CORRELLI ••. 
L. M. BAKER 
F. FOULGER ... 

BuRNDEPT, LTD. 
~- RVDEJ<'ORTH 

EDINBURGH A..~D DISTIUC~ 
\\TIRELESS SoCIETY! 

Brnmham, Cheshire. 
Rosedene, Camb;,rley, Surrey, 
157, Phi!ip Lane, N. 15. 
26, Avenue Road N, '5· 

16, 1 ivoli Roa1, Croucb End, 
N.B. . 

eo, Hamham Road, Salisbury, 
Wilts. 

RiveiSi<le Bungalow, Wey-
bridge, 

32, QUei Road, W. Hampstead. 
2, Parl< Hill, Mose!ey, Birming

ham. 
22, Thirsk Road, Lavender Hill, 

S.W. n. 
20, Rut!and Road, Ilford, 

Essex. 
:2 r, George Street, W arminster" 

Wilts. 
.pa, Grove Road, Eastbourne. 
Ruddington, Notts. 
n8, Pepys Road, New Cross. 

S.E. '4· 
Blackheatb. 
54, Worthing Street, Hull, 
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2 FU 

2 FW 

2 FX 

a FZ 

2 GA 
2 CD 

2 GF 
2 GG 
2 GI 

2 GL 

2 GN 
2 GO 

GP 

2 GQ 
2 GR 

GS 
2 GT 
2 GU 
2 GV 

2 GW 
• GZ 

11HA 
z HB 

2 HC 

2 IIF 

2 HG 
2 Hll 
2 HK 

HL 
2 HP 

HQ 
HR 

2 HS 

2 liT 

2 HV 
2 H\V 
2 IIX 

2HZ 

2 IA 
2IB 
2 IC 
2 ID 
2 IF 

E. T. MANLEV 

REv. D. THOMAS 

H. c. BtNDEN 

MANCHESTER W lRELESS 
SOCIETY. 

REv. J. A. GmsoN .•• 
BIRMINGHAM \VIRELESS 

SoCJETY. 

J. V. NEWSON 
R. H. Kmo ... 
MR. JouNSON 

\V. ]. HENDERSO~ 

49a, Arthur Road, Wimtledon 
Park. 

St. Paul's B.P. Scouts, Boume
mouth. 

32, Oxford Road, Bourne~ 
mouth. 

The Alhion Hotel, Pic>dilly, 
Manchester. 

y((, D.miel Street, Batb. 
Birmingham. 

130, Ormside Street, S.E. r;. 
~larll.>orough Hou~e, Nevrbury. 
Park View, Hind House Laue, 

Pit.;;moor, SheffieU. 
..• 2, Hollyv .. ·ood Avenue, S;:mth 

Kensington. 
HALIFAX \VmELESS (Lt'B ..• Clare Hall, Halifax. 
L. BLAND FLAGG .•• 6r, Burlington RoaJ, Bay:;-

\V. GARTLAND 

JST TAusro:i Scot:T~ 
F. FoRSYTH 
F. FoR:;vrn 
G. IRVINE ... 

HALIFAX \VIRELESS CL:'!; 

REv. W. P. RtGB\' ... 

A. CASH 

A. L. MEGSON 

A. L. 1\iEGSON 
L. H. LO~l.\S 

F. M. J. Wmn:, B.S:. 

\-V. G. GOLD ... 

T. BouTLMm (SENR.) 
T. BonrL\SD ... 
A. A. C..-..MPBElL SvnNF)'< 
A. A. CAMPBELL ~wt:-;nu 
H. C. WooDHAl.L 
A. \V. FAWCE1T 

F. 0. READ & Co .... 
c. \V. HAJ.E ... 

R H. Ku:r~, M.I.R.E. 

BERESFORD BRO". 

F. A. LovE ... 

P. \V. NORfliEY 

L. F. OsTLER 
w. BE:v!R0SE 
CA,PT. A. L. STiLE.> 
E.,:-,, FIRTH •.• 
~. w. BLIGII 

water, \V. 2. 

I 4, Baalbec Road, Highbury, 
N.~-

t r, Park Street, Taunton. 
As:1ington. 
A5.1ington. 
11, Treborth Street, l.ivcrpnol. 
(Lire Hall, Halifax. 
S:. L'\ \"fence Vi arJ6P, nr;s-

tol. · 
Foxlev :\ll1unt, Lvnun, Cheshire. 
Cambi-idge Street, ::\lancbt::-tcr. 

CamhriJgc Stred, :\'ianrhe~~l"r. 
HighfteLl, Somerseat, nt:ar \Ln~ 

chtster. 
\Yinchcombe Lo ~gl.", Bucl-..lc~ 

burv. 
R:JscdalC, Beh\-clJ Lant~, Four 

Oaks, near Birmingham. 
Ashingtcn. 
Ashingtt..rl. 
66, Victori:-t StrC'et, S.\V. r, 
4P, Chester Square, S.\V. r. 
10, Holbnrn House, E.C. I. 

I 1, Lcigh Road, B=-i~tcl. 
13/4, G. cat Queen Strfet, \\·.c. 
36, D~gnall 1-'rtrl<, S. :\"orwo<...· l, 

S.E. 
1R, Crediton Hill, \\'. HanlJ.)~ 

stead, N.\\'. 6. 

null Street, Birming~1am. 

26, GuilJfonl Park Rna 1, 
Guilclford, Surrev. 

12, Pclh.un Crescent, S.\V. 7• 

1n, Windsor Terrae<", Penn.rth· 
Littleover Hill, Derby. 
Heron's Ghyll, South Ha:;-;-ow. 
Thames Ditton. 
2., North Lane, Cantertury. 

aiH 
• n} 
•11 
2 IK 

IJ. 

s IN 

2 IQ 
2 IS 
2 IT 
2 IU 
2 IV 
2 lW 

I IX 

2 JA 

2 JB 

2 JC 
Jl> 
]!! 

2 JG 
2 JH 
•JJ 
• ]'\1 
2 JL 
• j:ll 
• J" 
• JO 
2 JP 
2 JQ 
2 jl] 

2 JV 
2 JW 
z]X 
• jZ 

2 K' 
a KB 

2 KC 

2 KD 
2 KF 

2 KG 
2 Kll 

2 KK 
2 KL 

K:\1 
2 K'l 
2 KO 

2 KP 
2 KQ 

2 KR 

2 KS 

2 KT 

2 KU 

KV 

MODERN WIRELESS 

TECHNICAL CoLLEGE Cardiff. 
SOUTHPORT WIRELESS Queen's Hotel, Promenade, 

SocJETY. Southport. 
CouNTY Scnoor. FOR BoYs Altrincham. 
H. R. GooDAI"L .•. Fernlea, \Vinchester Road, 

J. F. FISH 

w. A. WARD... ... 
REv. H. \V. DouoNr:v 
REv. H. W. DouoNEY 
G, A. E. RoBERrs 
L. F. WIIITE 
G. R. 1\IARSH 

s. G. TAYLOR 

A. S . .-\n:~-ss 

Basset, Southampton. 
Thornleigh, Station Rol-l, 

Thornton-Ie-Fylde, nc::tr 
Blackpool. 

26, Marlborough Road, Shdlidd 
St. I ,uke's Vicarage, Bat~. 
St. Luke's Vicarage, Bath. 
Twvfonl, near Winche5ter. 
PriOrv Roarl. Bristol. 
l\lallaT(rs Close, Twyford, Win .. 

chestcr. 
Fressingfield, LitUeover, I>erby. 

St. :\falo, Feauchamp Roarl, 
t\'orwood. 

MLsSRS. DoRTE .... \: LI:-.:D-..·\Y Down.oir!e SdF)ni, Strattou-on~ 

l. IL SroREY 
I. H. STOREY 
c. G. \V ILLlA:\iS 

w. A. SEED 
C. BL'RRA:iD Sn=r\:--"n 
C. WoRTH 

P. R. (OURSEY 
G. G. BAlLEY 
G. G. BLAKF. 
H. B. Bt'HDJ:~l~ 
]. w. Wi!ITESID~ 
M. c. ELI.!SON' 
){. (. El.USO'J 

E. ]. PEANCEY 

A. G. Hons!:l~ 
j. [{. lhPRA'T 
L. L. V:7_\RD 
R. D. SPEXCK 

nR1G-1!T0;; A~D Hove: R.S. 
\\", E. E.\f!P ... 

II. T. Lo~Gt:I:JIAYF 

Dr:xl..:n'J BRos. 
]. A. P.\RfRlDGE 

the-Fosse. 
FscowlJeck, Lancaster. 
\Vhite Cross :!\fills, L11wastn-. 
22, Scholar Strcet 1 Sefton Park, 

LiverpooL 
Crigglestone, \Vakefidd, Yorks. 
\\'elliugton Street, Slough. 
,1, Riverside Road, EgremotJt, 

\Ya!J;\~ev, Cheshire. 
I)8, :\[uswd! Hill Road, N. w. 
Th<: Beeches, Cowley, ~liddlx. 
In, Ons!nw Roact, Richmowl. 
Bilton, Rughy. 
30, Ca::~!c Street, Clitheroe, 

I_an:·s. 
.. Buttons Ambo Hall, Yorks. 

Jluttons Amho Hall, York::.. 
r r.), \Voodlan'l Road, Hauds· 

worth, Birmingham. 
St 1thn Road, Epping. 
\\·e" tgatc Court, Canterbmy. 
1::?, ~ey;uour Garden\ llforl. 
l>,lighcrtd House, Huntly, 

Al.>erdeenshire. 

ham. 

B1ightnn. 
:\lappt:rley, 

\Vainlwu::c Tmw•r, Halifa~. 
22, Pari' Ro<v1, Colliers Wood. 

?l~e ·ton, S.\Y. I<). 

A. E. IL\ y ... Glcn,1a!e, Abernant, Aherdare. 
Asuu:v \VmELr:ss T1·; E, 6q, Renshcnv Street1 Lin:.rpoo'. 

Ill'T(~::~~:~)~c~~· c~l:D· JOT. D.lr~mouth Road, 3.E. 
F. Pr;o.;KERTO::-I 50, Peak Hill, Sydeuh.l!TL 
C. S n 1:-J ro:-.r ... r 'i ), Estcourt Street, Hull. 
A. H. DAY 1·.-inchlev. 
C. S. 13.\v~TO\! 18, Rlis~ell Road, Mosclcy, 

F. A.. BII~D 
H. TAYLOH: 

E. ED~IONDS .. 

c. CLAYTON-I3RL\KELt. 

]. E. N!CKLESS 

A. J. SEU1Y •.• 

\V. j. (RA"PTOS 

Birmingham. 
t 1, Hcnrietta Ro:.rd, Bath. 
The Lodge, Tottenham \Yood, 

near Wolverhampton. 
1, Yew Tree Road, Edgbastcn, 

Birmingham. s·tr·eet, 
. .. :\lill Rank, Church 

Preston. 
{{J, Wel1ington Road, Sn2;cs· 

brook, E. rr. 
66, Ed\V-tnl Street, Burtcn· 

en Tr0nt. 
Huntiu~Jon HousC', St. Gcorge's 

Hill, WeyLtHlge. 



MODERN WIRELESS 

2 KW 
lll KX 
2 KY 
a KZ 

:1 LA 
2 LB 
2 LD 

2 LP 
2 LG 

2LI 

2 LJ 
2 LI~ 
s LL 

LO 
2 LP 

2 LQ 

2 LR 
2 LT 

2 LU 
2 LV 
2 LW 

2 LX 
2 LY 

2LZ 

2 MA 
2MB 
2 MC 

2 MD 
• MP 

• MG 

2 MH 

2 Ml 

s MH 

2 ML 
2MM 

2 MO 
"MR 
2 MS 
•MT 
a MV 

MY 

a MZ 

} 

W. R. BuRNE 
w. S:rANWoo::EH 
I .. PoLLARD 
B, CLAPP 

H. F. y ARDLEY 
H. F. YARDLEY 
J. (OTTIS 

P. HARRIS 
H. H. WHITFIELD 

c. H. WILKINSON 

\YoRCESTER CADET SIG. Cov. 

S. KNIVETON 

MARCONI (0. 
A. w. KNIGHT 

J. A. HENDERSON 

J. S~OTT-TAGGART 
A. F. BARTIE 

W. A. APPLETON 
w. R. H. TINGEY 
w. R. H. TINGEY 

s. SKEET 
H. H. Tl!OMPSON 

F. A. MAYER 

P. s. SAVAGE 
E. H. ]EY>iES 
ll. B. DEl'<T ... 

C. CniP?ERFIELD ... 
MARCONI SciENTIFIC lN~TRU"' 

MENT Co. 
c. CREED 1\iiLLAR 

A. LAWTON ••• 

L. 1\';cl\IICUAEL, LTD. 

A. w. HAMB!.ING, 
A.M.I.R.E. 

R. C. CLIN KER 
C. C. A. HrNES 

BURNDEPT, LTD. 
R. H. REECE 
R. H. REECE ... 
M'.\RCONI WIRELESS TELE~ 

GRAPH Co. 
R. WALLIS 

H. 1\I. HoocsoN 

J. r.fAYALL, A.M.l.E.E., 
M.Soc.C.E. (FRANCE). 

Springfteld, Sale, Cheshir& 
~em Bank, Blaekbum. 
zoq, Cunlifle Road, Blackpool. 
Meadmoor, Brighton Road, 

Purley. 

121, Victoria f-{oad, Leed~. 
6, Blenheim Terrace, Leeds:. 
4, Cwndace Road, Fulharo. 

S.W.6. 
Wilts. 
The Glen, Primrose Lane, Hall 

Green, Birmingham. 
14, KJngswood Avenue, 

Brondcsbury, N.W. 6. 
Junior Technical Sch., \V ores. 

22, Broad\vay, Kirks tan, Leeds 

Marconi House, Strand, W.C. 2• 
26, ~tanbury Road, Peckham,. 

S.E. IS. 
Elm Hall Drive, 1\fossley Hill, 

Liverpool. 
6, Beattyville Gardens, Jlford. 
5, Ulandi Road, Westcombe 

Park, S.E. 
Wembley Park. 
22, l.einster Gardens, \V. 
92, Queen Street, Hammer· 

smith. 
120, Higbcross Street, Leicestei 
59, Redlands Road, Penarth, 

Glamorgan. 
Stilcman's, \Yickford, Essex. 

!\orwich Road, Lowestoft. 
67, St. Paul's Road, Ginucest~t"..: 
Flect\vood Avcuuet \Vestcliff~ 

on-Sea. 
Victoria Road, Oulton Broad. 
Dean Street, Soho. 

Arndcne, Bearsden, near Glas
gow. 

Brown Erlge Vicarage, Stol<e
on-Trent 

Stag 'Work~, Provi~1ence Place) 
Kilburn, N.W. 6. 

23, \Vinchester Avenue, Brol'.~ 
desbury, N.W. 6. 

Tryfu, Bilton, Rugby. 
Watley, Twyford, Winchester, 

Hants. 
Cbiswick. 
62, Addison Gardens, W. q .• 
Basketts, Birchington, Kent. 
Writtle, near Chelmsford. 

Denh de Lion, Westgate-on-
Sea. 

Chlton House, Hartford, Mid· 
Cheshire. 

Burfield, St. Paul's Road. 

2 NA 

2 NB 

2 NC 
2ND 
2 NF 

2 NH 
2 NI 
2 NJ 
2 NK 

2 NL 
2 NM 

2 NN 
2 NO 

2 NP 
2 NQ 

2 NR 

2 NS 

2 NV} 
2 NW 
2 NY} 
2 NZ 

2 OA 
2 OD 

2 OF 
2 OG 
"' 01 

2 OJ 
2 OK 
2 OL 
2 OM 

a ON 

a OP 

a OQ 

2 OT 
• ou 
2 0\V 

2 ox 
2 OY 

2 oz 

2 PA 

~: 
2 PD 
2 PF 
2 PG 
2 PH 

2 PI 
2 PJ 
2 PL 
2 PO 

2 pp 

2 PQ 
2 PR 

•PS 

2 PT 
s PU 

2 PV 
2 PW 

H.l'aos1! 

J. W. BARNARY 

J. GoooW!N' 
E, H. PrCKForu> 
JORDAN s. WH.,LE 

0. R. c. SHERWOOD 

P. H. LYNE 
}, jOSEPHS 
P. PRIEST 

F. ]. HuGHES, A.LI.E.E. ... 
G. MARCt:SE 

RRIG.-GEN. PALMER 
H. R. ADA>iS ... 

H. G. TREADWELL 
R. J. T. MORTON 

J. KNOWLES HA,SALI. 

M. Bt:RCHILL 

H. LITTLE¥ 

J. N. c. BRADSHAW 

F. Tows:SEND ... 
E. J. Sl>BIONDS 

H. c. TRENT 
A. CooPER 
C. BAIN ... 

E. A. HouGHTON 
H. D. BUTLER ... 
H, D. BuTLER... • • 
H. s. WALKER, AM.I.ll..E. 

MAJOR PARKER 

G. COVRTL~A y PRICE 

D. P. BAKER ... 

t }LFORD RADIO SOCIETY 

J 
F. W. WoODWARD ... 

]. R. RADCLIFFE (DR.) 
CAPT. E. J. HOBBS, M.C., 

A.M.l.R.E. 
\V oRe ESTER CADET SIG. Co. 

G. Z. AucKLAND & SoN 
D. E. o. NICHOLSON 

A. G. DAVIFS ... 

W. H • .illlARSTON 
F. FouLGER 
B. HESKETU 
L. DORE 

} LOUGHBOROUGH COLLEGE 

MAJOR L. N. STEPHENS, R.A. 
N. c. HARDWAN 

J. s. KNIGHT ... 

G. E. MoRTLEY & Co ... 
A. E. WHITEHEAD 

J. H. GILL 

j. }ARDINE ... 
C. W. R. CuAPMAN 

CAPT. G. T. SMITH-CLARKE 
.MR. MATTHEWSON 

January, 1924_ 

Lo~ Barr Common, 
Walsall 

Sylvan House, Broad Road 
Sale, Manchester. 

Crown Street, Duffield, Derby. 
6, Wilson Road, Sheffield. 
Whale's WlreJess Works, Col-

wyn Bay. 
41, Queen's Gate Gardens, S.W. 
Dartford and District W .S. 
I~ondon, S.E.r2. 
174, Woodside Road, Lock

wood, Huddersfield. 
Ashdene, 129, Wells Road, Bath. 
Coombe Dingle, Queen's Park, 

Catcrham, Surrey 
Epping. 
Crescent Cabinet Factory, Sut• 

ton ll.oad, Walsa!l. 
Micldleton Cheney, Banbury. 
q., Woodside Road, Kingston

on~Thames. 
Mount Pleasant Works; Wooden 

Box, nr. Burton-on-Trent. 
30, Leighton Road, Southvi1it:. 

Bristol. 

IS, Lodge Road, W. Bromwich. 

Ambrose House, Bilsborougb, 
near Preston. 

46, Grove Lane, Ipswich. 
Meadowlea, Qoeensway, Ger 

rani"s Cross, Bucks. 
Secondary School, Lowestoft. 
16, Wentworth Road, York. 
sr, Grainger Street, Newcastle-

onTyne. 
52, First A venue, Hove, Sussex. 
222, GL Dover Street, \V. 
Trebarwitb, South Watlield. 
Park Lodge. Brentford, MichilP· 

sex. 
Walthamstow, 56, Stern-!la!l 

Street. 
8, Lan&.1own Terrace, ChGltca 

ham. 
Cleveland Road, Wolverhamp

ton. 
I! ford. 

5, Portland Ganlens, I!arring:y, 
N .. j. 

Birmingham. 
4th Tank Battalion, Warekm. 

Dorset. 
R.C. of Sigs. junior Tech. 

Schoolt Sansome \\:-alk,. 
Worcester. 

395, St. John·street, E.C. 
41, Upper Kennington Park 

Lane, Lombetb, S.E.u. 
Rerlcot, Park Road, Timperlcy, 

Cheshire. 
The Manor, Willeuhall, Stalls, 
London, S.E.14. 
High Street, Cha!vey, Slough. 
139, Mi!cote Road, Bearwood, 

Smethwick, Staffs. 
Leicester. 

Haddon House, Bridport. 
"Maglit!d," Cloughfold, Nr. 

Manchester. 
Clark's Hill, Nursery, Prest

wich. 
Nelson Road, Tunbridge Well! 
Hollingwood, King's Ride, 

Camberley, Surrey. 
r8, Fourth Avenue, Sherwood 

Rise, Nottingham. 
Crosby, Blundellsands. 
Nirvana, 44, Chaplin Road, 

Wembley. 
Waverley Road, Kenilworth • 
35, Cape! Road Forest Gate, 
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T.O.BUSS, Scientific Instrument 
Maker, 

CLERKENWELL ROAD, LONDON, E.C.l. 77, 
Established 1850. 

HEADPHONES 
Genuine Freuch Telephones, 12/9 
most st>nsitive obtainable, 4,000 ohms with cords 

(Double Receivers) ... ... post free 
"BRUNET" Headphones, 4,000 ohms. 1716 

post 9d. extra 
Sidpe, 4,000 ohms. • • 14 11 
Sidpe, 8,000 ohms. • • 17, 11 

N & K (The Genuine Article) 12/9 
4,000 ohms, all guaran!~~~ pair 

MARCONI D.E.R. TYPE .. 
VALVES EDISWAN, COSSOR, MARCONI R. 

MULLARD "ORA" 

---CONDENSERS.---~! A&Seccm•bo::led"""Coc::cm=plc::et<=e"'fo""r 
Complete Sets of Parts Cabinet Mountln~ 

No. Approx. Approx. 
Capacity of Price. Capacity Price. 
Microf'ds. Plates. Microf'ds. 

,OOI 57 6/6 ,OOI 7/6 
,00075 43 5/9 ,0005 &/11 
.0005 29 4/11 ,0003 6/2 
.OOOJ I9 4/2 .0002 4/6 
,0002 IJ 3/6 .0001 4/· 
.0001 7 3/-

FIXED CONDENSERS, .ooo3, .ooo;, .ooz, .003, 
1 Od. and 1 I- each. .004, 1/6 each. Post, 3d. 

VARIABLE GRID LEAK, 2(· each and 6/· each. 
CilRID LEAK AND CONDENSER, .oooJ, 2/8 each. 

10<J,ooo ohms Resistance, 2/· each. Postage 
ou above, 3d. each. 

WIRELESS PARTS 
AND ACCESSORIES. 

Aerial Wire, 7/22 bare copper, stranded. Price per 
wo ft., 2/6 and 2/4. By Post, 3/6. 

Aluminium Vanes, I doz., 5d. By Post, Sd. 
Basket Coils, 7 in. set, 3/· set. By Post, 3/4. 
arass Washers, •• 3, 4 or 5 B.A. • • . . doZC'l 211. 

., Nuts, 2 B.A. • . • • • • dozen 2!d • 

., Nuts, 3, 4 or 5 B.A. dozen 2d, 

., Rod (scrcwed)-
2 B.A., in rz-in. length-; • • each 3d. 
3 B.A., in I2·in. lengths •• each 3d. 
4 B.A., in r2-in. lengths • • • . each !ld. 

Contact Studsl i in. by ! in., complete with nut and 
washer, :.d. doz. 

Copper Foil Sheets, uniform thickness, ,. in. by 3 in. 
3d. each. 

Crystal Detectors on Ebonite, 1/6 each. 
Crystal Detector, cup enclosed with glass cover, dust 

proof, 3/6. By Post, 4/·. 
C:oU HOlden, Ebonite, 3-way, 5/i, 6/6, 7;6; 2-way, 

4/6 and 5/6, Post any one, 6d. extra. 
Ebonite Dials, w1th engr<wed scale o-I<io, 1/· each. 

By post, 1/6. 
Engraved lverine Scales, o-18o round ends, 4d. ea. 
Filament Resistance, 1/6, 2/6 each. By Post, 1/10 

and 2/10. 
Inductance Coils Wound Enamel Wire, 12 by 4, 3/-. 

By post, 5/•. 
1!1nsulatllll Sleevillc,4d.yd. By post 4/·doz. yds. 
lnsutators, ~cc. 4 for 1111., 2/6 per doz. By post, 

3/6 d~ 
Insulators, Reel, Hd. each. By post, 8d. doz. extra. 
knobs, with orass nut (z B.A.), 3d. e;>ch. By post, 

3td. . 
Large Sltacer Waslltrs, 3 doz., 9d. By post 1/·. 
Lead-in 'l'ulles, ebonite with brass terminals, 9ln., 1/·. 

By post, 1/4. uln., 1/4. By post, 1!8. 
llider and Plunger, 4d. By post, 6d. 
Slider Knoll, Plunger and I3 in. rod, 811. the -set. 

Cannot be sent by post. 
GmaJI Splicer Washers 6 doz. 1/· By post, 1/4. 
llpade Tennlnals. 4d. doz. Post 1id. 
8wltch Arms, With polished knob, bushed 2 B.A. nut, 

lamina:ted blade. spring coil washer, nuts and bush, 
1/· and 1/8 each. By post, 1/3 and 1/9. 

tin Foil, free from lead. Sheets, I7 in. by II in., 
4d. each. 

Valve Lep1 with nuts and washers, 1d. each, 9d. doz; 
Valve Holaers ebonite, complete with nuts, 1/·. 
Valve Pins, split, 711. doz. -----TRADE SUPPLIED. 

Terms on Application. 

Exbibftiott !lwar~s-London 1862. Sydney 1879. Melbourne 1880• 

Terminals. 

No. 3 Terminals, 2 B.A., with nut and washer, 2/· 
doz. B~t 2/8. 

No. 2 Termi s, War Ofllce Pattern, with nut and 
washei, 1/3 doz.. Post, 1/9. 

No. 4 Terminals, Tel~ne, with nut and washer, 1/3 
doz. By post, ;9. 

No. 1 Terminals, with nut and washer, 1/· doz. By 
post, 1;6.. 

Terminals (large), aerial and earth, complete with 
2 nuts and z washers (2 B.A.), 2 for 8d, By post, 
1/-. 

V ARIOMETERS. 
Bushed Bearlrtgs, Ebonite Dial o-100; 
and Knobs.. Metal Parts Plated. Wave
length zso to 560 tnetres. 

Possessing high insulating properties, 
and the finish of the instrutnent through
out is excellent. 

Adequate provision is tnade for tnount
ing on a panel, and the dial i~ neatly and 
clearly engraved. 

A variable condenser of .ooos tnicro
farad capacity in series of parallel for 
the short and longer wa.velengths re
spectively. 

Marvellous 4 6 
Value S. d. 

Post 6d. extra. 

" Ebonite'' 
POSTAGE FREE. ANY SIZE CUT. 

8XIXj; .. 
4X4Xt .. 
7X6Xj;,. 

IOX6Xi; .• 
I7 X 5 X f " 

s. d. 
- 7 I2 X IO X! 
I 3 I7 X 8 X t 
2 8 
3 9 I8 X I8 X t 
5 3 36 X I8 X t 

Post free. 

r; s. d. 
- 7 6 
- 8 9 

- I5 9 
I 7 6 

Instrument Wires 
BRITISH MADE COPPER WIRES. 

Prices per lb. 
Other sizes in stock A charge of 3d. extra is made 
for reeling off 1 n small quantities. Postage extra. 

vds. ohms.! 
S.W.G. 'per per S.C.C. D.C.C. S.S.C. D.S.C. 

lb. r,ooo Enmlcl. 
yds. 

22 I{O 39 2/9 3/- 4/- 5/- 2/7 
24 230 6) 3/- 3/6 4/6 6/- 2/8 
z6 340 95 3/7 4/1 5/- 8/- 312 
28 530 140 4/4 4/8 6/- 9/- 3/6 
30 7I6 200 5/- 5/6 7/- 101- 3;10 
32 950 a6z 6/- 7/3 8/- 12/6 412 
34 1,300 36z 7/- 8/3 9/- 13/6 4_ 4 
36 2,000 530 8/8 10/- 12/- 15/6 4/8 

L.F. INTERVALVE 
TRANSFORMERS 

5--1 Radio Instruments, Ltd •.• 
s.. -1 lgranic Shrouded .. 

25/-
21/

Plain 15/-
14/6 

fl.--.1 Formo Shrouded 18/-
fl.--.1 Buss .. 

Crystal Detector 
Enclosed Type with Glass Dust Shield, as illustrated. 

Price . . 2/3. 
PERIKON TYPE with Glass Dust Shield. Price 3/9 

H.T. Batteries 
60 Y. 
36 v. 

•• 9/6, 10/8 " 12/6 
.. 5/-" 5/6 

Inductance Tubes 
Cardboard. 

I2 X 2~, 4d., Post z~d. rz x Jt, 6d., Post 4d, 
12 x 3, Sd., Post 3~d. 12 4, 8d., Post Sad. 

Mahogany 
Polished. 

4l; X 4t X 3 j in. .. 
4f X 4t X 5 in. .. 
6} X 6t X 4 ~n. . • 
I 3 A 6-!f X 4 Ill. , . . . 
Any size and :::;hape to order. 

Boxes 
Post. 

2/9 3d. 
3/3 6d. 
4!6 1/-

.. .. 7/- 11-
Pricc on application. 

In replying to advertisers, use COUPON on last page 247-xix 
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ll PX H. H, LASSMAN 429, Barking Road, East Ham, 
E.6. 

• PY H. CARTER BowLEs 51, Gunt<!rstone Road, West 
Kensington. 

• PZ A. SYMONDS Addison Avenue, Holland Park. 
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H. R. WALTON 
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R. ]., HIBBERD 
A. HoBoAv 

p. PRITCHARD •.• 

L. c. GRANT 
BURNDEPT, LTD. 
F. W. G. JowERY 
s. WARD 

c. c. BARNETT 

BuRST & LucAs 
ALTRJNCHAM WIRELESS SOCIETY 
B. H. COLQU!IOUN 
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G. w. FAIRALL 
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H. A. POUND •• 
MAJ()R F. S. MoRGAN 
A. E. BLACKBALL 
D. CROSS 

D. W. R!CIIARDS 

F. W. EMERSQN 

E. c. N. STRONG 

T. liESKETU 

Cambridge. 
xB, Seaford Avenue, New 

Maiden, Surrey. 
1542, Stratford Road, Hall 

Green, Birmingham. 
42, St. Augustine Avenue., 

Grimsby. 
Mayford Road, Balham, S.W. 
70, Moorfiekl Road, Pendleton, 

.JIIanchester. 
Ss, ~mm Lane, Bradford. 
Graywood Srhool, Haslemere. 
Fhnt House, Northdown Road, 

Margate. 
Blenheim House, Broad Street, 

Hereford. 
:~,. Langborn Street, Newcastlr. 
Wembley. 
Handsworth, Birmingham. 
Ravenswood, 339,Brixtou Road, 

S.W.Q. 
Lower Farm, Nether Compton, 

Sherbornc, Dorset. 
Lansdown:Road, Blackheath. 
Plane Tree .Road, Hale, Ches~ire 
3, Eas tbrook Road, Blackbeath, 

Trenay Fawton, Carew Roaci, 
Eastbourne. 

27, N~wbridge Street, 'Volver• 
hampton. 

Birmingham. 
ror, High Street, <Broadstairst. 
Eart Farleigh, Kent. 
7, Maple Road, Surbiton. 
3, Norman Road, Heaton l\·IOor, 

near Stocl<port. 
u MametyUous.e,",Bontnewl·dd 

Tp:~., Tr~JJ~:wis, Glam. 
t78, Heaton Moor Road, Heat on 

Moor, near Stockport. ' ' 
119, ()Qurch Lane, Handsvro-:rth 

Wood, Birmingham. 
56, Wellington Rqad, H•qds· 

worth Wood, Bi.rmingh.am. 
42, Castle Hill A•:e1iUe, Folke· 

stone. 
(Low Fell, Gateshead. . 

N.-EASTERN INSTRUMENT Co •. ·(_ Row~~~~-!-liv~~-.' Nr. New .. 

A. L. RAWLINGS • • 162, Burnt Ash "Hill, Lee, S.F.. 
T. BELSIIAW & D. M. BeRN 6, M~norGardens, Merton Park. 
S. HANLEY Forbury, Kintbur-y, Berks. 
MR. 'Yooo so, Parker Road, "~iuton, 

SIR liANBl'RY BROWS .• 
JOHN :\lAY ALL, A.l.l\l.E.E., 

M.Sor.C.E. (Froncc) 
C. 1\IIDWORTH • , 

ARTH t•R TA YLOR 

F. L. HoGG 

L. C. HoLTON •• 

Bournemouth. 

Craw~ey Down, Su:-.sex. 
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cester. 
Sumia, Ridgf'\Vay Road, OstC'r

ley Park, MiddlcsPx. 
146, I\ing's Road, Canli,'f. 
37, Bishop's Road, Ilighgate, 

N.6. 
1121 Co1nray Road, N.q. 

2 SK 

2 SL 

2 SM 

2 so 
2 SP 

2 SQ 

• ss 
2 ST 

• su 
2 sx 
2 SY 

2 sz 

2 TA 
2 TB 
2 TC 

2 TF 
2 TG } 2 TH 
2TI 

z TJ 
2 TL 
2 TM 
2 TN 

2 TO 
2 TP 

2 TQ 

2 TR 

2 TT 
2 TV} 
2 TW 
2 TX 
2 TY 
2 TZ 

2UA 
2 uc 
2 UD 
2 UF 

2 UG 

2 UI 

2 UJ 

2 UK 

2 U:'>l 

tTN 
2 CP 

UQ 
2 CS 

2 uv 
z ex 
2 UY 

,2 uz 

January, !924 

K. G. STYLES 52, Jerningham Road, NeW' 
Cross. S.E.q. 

A. G. STYLES Kitscot, 57, Bower Mount Ro>d, 
1\'laidstone. 

R. J. BATES Abbeygate Street, Bury St. 
Edmunds, 

T. GEESON Alder Cottage, 
Macelestield. 

Peel Street. 

L. MANSFtELD CregnPish, Ley Hey Parl<, 
1\larple, Chesi'ire. 

A. J. SPEARS 25, Rawlings Road, Uirm:.ng-
ham. 

MR. EvANS Bradford Technical College. 
L. LAMBERT 46, Clarendon Road, Hollau·i 

Park, ,V.II. 
l\tR. EsKDALE 230, Mancheste-r Road, Bradford 
F. B. BAGGS 24, \Ve~thorpe Street, Putney, 
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w. H. RROWN 
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H. A"<oREEWS • • 8, ~orth Grove, Highgate, N./I. 
H. 'V. SELLERS } CaresbroOke, Langley Avenue, 
H. W. SELLERS Bingley, Yorl~s. 

E~)INTit!RGH AND DISTRICT R.S. Fdinburgh. 
T F { Department of Applied Science, 

DR. · · WALL · · Sheffield l'niversity. 
H. BEVAN SwiFT, A.:M.I.E.E. 49, Kin~sme-ad Road, TuJse Htll, 

BuRNnEPT, LTn. 
E. V.·R. ~!<RTlN 
L. H. MANSELL 
C. E. SruAR't .. 
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C. W. ANDREWS 
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Y.~l.C.A. (Bovs' llEPT.) 
DEPr. OF PHYSICS 
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A. T. HEADL[Y 
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2 zs • 
a ZT 
2 zu 
• zv 
2 ZY 
• zz 

5 AA 
5 AC 
S AF 

5 AG 
5 AI 

MODERN WIRELESS 

J. P. HAINES ... 
A; H. A. KILOOURN 
H. A. WoooYER 

... 36, Zetland Street, Poplar, E. r4• 
Bath Street, Ahington. 

D. F. YouYo 
L. T. D•x<;>'! 

R. A. MILES 

]. R. CLAY .. , 

L. G. Boo:\t£R 
BGR;-.!DEPT, LTD. 
\V. j. I!EWITT 

\VIRI:LES') EQUTP:\1ENT, LTD. 
T. :\!. OVE:-<DE:-1 

W. H. ALLA:-1 

R. W. PIPER 

A. w. THOMPSO~ 
w. P. WILSON 

w. PIKE 

G. \V. HAYLE AND R. LYLE 
G. M. WHITEHOUSE 
]. H. F. ToWN 
F. E. B. ]ONES 

0. H. p ATTERSON' 

WESTERN ELECTRIC Co., LTD. 

CLACTos ELECTRIC Co. 
GENERAL RADIO Co. 

A. \VooococK 

W. j. 8ADMAN 

B.T. B:. eo; 
w. L. TURNER 

H. w. GEE ... 

nS, Buckingham Road, Heatla 
Moor. · 

23, Holeombe R:0ad, llford. 
4, Eeythorre S:reet, Soutll• 

fiel<ls, S.W. p8. 
1 l[ 

t" '¥ 

4, Cambridge Green, -:-..-rc\V 
Eftham. 

Upper Longbottom, Ludclcu• 
den Foot, S.O. 

4znd Camberwell Troop Scouts, 
4-0, Park Lane, London. \V. 
83, Reddings Road, 1\ioselcy, 

. Birmingham. 
go, CharingCross Road, \V.C. 2~ 
1:2a, Elgin Court, Elgin Aveaue, 

Hampstead. 
8, Newington Causeway, 

London, S.E. r. 
62, Chiltern View Road., ux .. 

bridge. 
32, St. Nicholas Street, Scar• 

borough. 
Christ Church Vicarage, South 

Nonrood. 
Hounslow Wireless Society, 

Council House, Hounslow, 
36, Dagnai Park, S. Norwooj. 
Allport House, Cannock. 
4, Eversley. Monnt, Halifax. 
Hill Crest, Wy!de Green, 

Birminghaxa 
26, Allerton Road, Stoke 

Ne\vingtoq. 
North Woolwich. 

Clacton-on-Sea. 
Twyford Abbey Work•, Acton 

Lane, l~arlesden, N.W. IP. 
Montague Road, Handsworth, 

Bip~inghal!l. 

9> Orchard Street, Weston• 
super-Mare. 

Rugby. 
Purley, Caldy, near Birken· 

head. 
44, Gordon Street, 

borough, Lincs. 
Gains-

TerliD.g, Witham, Essex. T. H. IsTED ... 
L. H. SowNDY 
G. H. FORWOOD 
H. NUNN 

,.. 6o, Bellevue Road, Ealing,._ 
West Chart, Limpsfield, St1rrey; 
49, Leigh Road, Highbury. 

F. J. DINSDALE 

C, 1\1. BENHAM 
T. Heckles 

F. T. SMITH .. . 
B. B .C. ... ... 
D. V. L. FELLoWS .. 

11 THF.: LEICESTER MERCURY u 

\V. G. I<J:IlBER 
J. A. H. DEVEY 

A. E. GREGORY 
A. H. SHEFFIELD 

14, Highfield View, Stonycroft, 
Liverpool. 

u- Benhilton," New Maiden. 
30, Thackeray Street, Liver• 

pool. 
Rutlan<l•, Felstead . 
Manchester Station. 
Cumberland A venue, Park 

Royal, N.W. to, 

Leicester. 
39, Bargery Road, Catforcl. 
232, Great Brickiln Street, 

\Volverharnpton. 
77, Khe<live Road, E. 7. 
139, Wa!lwoocl Road, Leyton· 

stone, E. II. 

• 
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MODERN WIRELESS 

5 AJ 
5 AK 

5 AN 

5 AO 

5 AQ 

5 IS 
5 AT 

5 AU 

5 AV 

5 AW 
5 AY 
5 AZ 

BA 

5 BB 

5 BC 

BG 
BI 
BJ 

BK 

5 BL 

5 BM 
.'3 BT 

5 BV 

5 BW 

5 CA 

5 CB 
5 cc 
5 CD 

5 CF 

5 CG 
5 CJ 

5 CK 
5 CP 

5 CS 

5 cu 
5 CV 

5 cw 
5 ex 
5 CV 

\V. C. BARRACLOUGH 
H. G. 1\fANSELL 

W. J. jOUGHIN 

H. H. ELSON ... 

D. DouET 

F. A. BouRNE 
THE Dunn.tER CONDENSER 

Co., LTD. 
THE DVBILIER (ON DENSER 

Co., LTD. 
R. w. HARVEY 

F. HoUGH (SouTHPORT), LTD. 
T. F. CROWTHER ... ... 
}<'. CIIARNLEY 

CHASE 1\foTo!s, LTo.· 

VICKERS. LTD. 

SIR TREVOR DA\VSON, BART. 

J. B. KAYE ... 
C. E. BEAI.E 
AUTOVEYORS, LTD. 

w. G. H. BROWN 

.MR. VrcK 

J. T. QurcK ... 
I.. V. CLARK 

H. N. RYAN ... 

A. DE V ll LlERS 

K. E. HARTRJDGE •.• • •• 
BATH ELECTRO-Pl., VVORKS 
G. w-ARD BoOTH 

F. G. s. \>\'lSE 

F. L. w. DFAN 
j. BALDERSfON 

I.. H. PEARSON 
D. V. L. FELLOW~ 

G. R. GARRATT 

]. A. \VALSHAW 
R. ]. HARR!SON 

A. H. S. CoLERROOKE 

A. HIGSON 

L. GoRDAN 

6r, Bridge Street, Manchester~ 
Cleeve View, Harvington, near 

Evesham. 
Edison Bell Works, Glengall 

Road, Peckham. 
142,· Birchfield Road, Birming

ham. · 
xo, Ronington Gardetts,Putney, 

S.W. 15. 
ro, .Unley Road, S. Tottenham. 
Shepherd's Bush, \V. rz. 

25, Shakespeare Avenue, Ports· 
wood, Southampton. 

6o, Sussex Road, Southport. 
29, N. Drive, St. Annes-on-Sea. 
43, Reads Avenue, Blackpool. 

Sandyford Square, Newrastle
on-Tyne. 

Vickers House, Rroar1way, 
Westminster, S.\V. 

Edgwarebury House, Elstree, 
Hc;rts. 

Close Hill, Huddersfield. 
Bournemouth. 
84, Victoria Street, \\.\,st

minster, S. \V. r. 
52, Winstonian Road, Chelten

ham. 
Gresbam Road, Hall Green, 

Birmingham. 
164, Portland Road, Edgbaston. 
4, Compton. Cres.ccn t. Grove 

Park, W. 4. 
88, Hoiile Park Road. Wimble· 

don Park. 
79, St. George's Road, S.E • 

"Clevelands," H), Mansfit>Id 
Road, Reading. 

14-, \\~estbonrne Crescent, \V. 2. 
Foxcombe Road, Bath. 
Albauy House, Clarkson An·., 

Wesbook. 
12, {:l."OUC'h End Hill, Horno::ey, 

N. 8. 
54, Pill Street, Cogan, Glam. 
6, flough Terrace, Barnolds~ 

wide, via Coln e. * 
Long Row, Nottingham. 
20, , North Common Road, 

Ealing. 
35, Abbey Road, St. John's 

Wood, N.W. H. 
r.arnet Villa, Otley. 
'· B!acklands," Sirlnev Roarl, 

Walton-on~Thame.s. 
SharfJOurneStreet,Birmingham. 
161, Cotton Tree Lane, Colne, 

Lancs. 
133, Old Street, Ashton·under

Lvme. 

S DA 
s DB 
5 DC 

5 DD 
5 DG 
5 DJ 
5 DM 

5 DN 
5 DO 
5 DP 

5 DQ 
; DS 
/5 DV 

5 DY 

5 FF 

5 FH 

FJ 
FL 
FM 

5 FR 
5 FS 

5 FU 
5 FW 

S FX 
S FZ 

S GB 

S GF 

5 GJ 

5 GJ 

GP 

5 GQ 
s GX 
i; GY 

5 HC 

5 HD 

sm 
5 HI. 

HN 

5 HP 
5 HQ 

5 HW 

S HX 

SHY 

/ 

G. GoRE ... 
c. H. P. NFTTE.R 
w. T. AI<ED ... 

j an :tary, 1924 

24, Bntcegate, Benvick. 
243a, Selhurst Road, S.E. 25, 
"Kasanli," Devonshire. Road, 

St. Annes·on·Sea. 
CAPT. 1\[. H. BARNES 
c. H. STEPHEXSO).I 

. .. "Akabo/' Ainsdale, Southport. 
Penn Manor, Wolverhampton, 
450, Cranb~ook ·Road, !!ford. 
Grove House, Albert t_.rove, 

C. ). MATTHEWS 
A. N. s. LEG 

CAPT. L. A. r<. HALCO>!B ... 
Jl. J. WATTS ... ... 
F. L. SroLLERY, SEA Scm:Ts 

ILQ. 
C. H. Srm·HF:NSos- ... 
ARTHt'R vv. FITIIIAN 
D. \VunrAKER 

Nottingham. 
ro6, Millhouses Lane, Sheffield. 
6, Ashley Road, Salisbury. 
"Fairmead," Vista Road, 

Clacton-on-Sea. 
Pen Manor, Wolverhampton. 
sr, St. Jarnes Road, S.W. t7. 
5!\ Park Road, St. Annes-on· 

Sea. 
THE CHELMSFORD 

E,;c, Co. 
R\niO Rainsford End, Chelmsfm:d, 

J~ssex. 

H. ANSON 

L. H. LEE 

H. D. Wenn 
T. \\.r. PEVENSEY ... 

R. STONE, HoN. sr~c., (A:\t· 
BERWELL AND DISTRICf 
\VmELESS Cu•a. 

J. I.. ]EFFREE, F.R.A. 
w. A. ANDREWS 

UNIVERSITY COLLFGF. 
s. I. HOLT ... 

GENT & Co., LTD. ... ... 
LINCOLN \VIRELESs SocrErY 

LEONARD I-IFMPHRIE.;;. & Co. 

H. STOPHER ... 

R. HORROCKS 

J. BEvr> 

J. E. Sr><PSON 

F. w. NtGHTrXGALE 
P. D. TYF.RS 
G. H. HORWOOD 

joHK ALEX BEVERIDGE 

H. Sr. JonN WARD ... 

LAWRENCE W. BIRCH 

G. E. VOWLES 

D. R. ETCHELLS 

CeN~JNGHAM, LTD .... 
J;;. A. POLLARD 

K,U[Q!>JAL PHYSICAl. L<\J;lOR.\
TORY. 

c. H. GARDNRR 

B. HONRI 

13, Nottingham Place, Maryle
Lone, London, \V. r. 

I 55, RosefieJd Road, Smeth-
.,Yick, Birmingham. 

50, Bradford Street, Walsall. 
Lewisham, S.E. 
3d, Bushey Hill Road, Camber· 

\\-'ell. 

I, Balmoral Mansion.;:;. St. 
Andrews Pat·k, BristoL 

Nottingham. 
St. A !bans Road, St. Annc>·OU· 

Sea. 
Faraday Works, Leicester. 
LincoJn. 

6r, G<'raint Street, \\.indsor 
Street, Liverpool. 

q, John~on Terrace, Crickle~ 
wood, N.\\'. 12. 

6s, Lcander Road. Thorntoa 
Heath, Surrev. 

Hadex Villa. Linford Estate, 
near Stanford-le·Hope, 
Essex. 

"BaskervilJe," Epsom Road 
Guildford, Surrey. 

Pitsforrl School, Northampton. 
30, Mildred Avenue, \Vatfor,_t. 
Burkland, 557, Lordship Lane, 

S.E. 22, 

"Dun elm,'' 8, Cluny Drive 
Edinburgh. ' 

Ble-nheim Chambers, I, Crow· 
tree Road, Sundf>rland. 

Jo, Limesford Road, \Vaveriey 
Park, S.E. 15, 

St. Leonards, Hooley Street 
Sherwood, Nottingham. ' 

'' Kingsley," Oaken, near \\.tol
verhampton. 

160·17I, Edgware Road W." 
S ;:>ring Bank, Limenelct,' Black. 

burn. 
Teddington, 1\[iddlesex. 

Brooklands Track and. District. 
For Motor Cars. For 
address see 2 WQ. 

Cromwell Hall, E. Finchley, 
N. 2, 
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IC 

5 ID 
5 IF 

IG 

5 lK 

10 

JP 

5 IS 
5 IT 
5 lY 

S JZ 

5 JC 

5 JD 
5 JG 

JH 

JJ 

JK 

J:I-I 

J:< 

JR 
]S 

5 ]V 
sJX 
.5 JZ 

5 KA 

KF 

s KL 

s KN 

KO 

s KP 

5 K\V 

5 KX 
5 KY 

5 T.A 
5 LB 
5 LF 

5 LG 

5 LJ 

5 LK 

" 's LO 
5 LP 

F .. C. HARNEY 

P. D. COATES .. 
H. FEATHERSTONE,A.M.l.E.E. 

J. E. SHELDRICK 

B. L. SIFPIIENSOX 

R. H. BROWN \\'IRELFS!"i 
EQUIPME!'IlT, LTD. 

ROBERT H. KNOX 

J. S. FooRo ... 
B.B.C. STATION 
]. WYN>< 

\V. G. SiiERRATT 

lvoR MoRRIS 

F. BULMER •.• 
R. F. LONGLEY 

E. C. W ADDINGTON 

L.· D. GOI.DIE-MORRlSON 

NoRTH OF SsoTLAND \VIRE· 
LESS f.o. 

W. Wooos 

s. WILI\lNSON 

W. C. P. HEPWORTII 
PERCY R. SoLD EN •.• 

CAPT. J. 11. R. HAMJ>;;O:-< 
M. G. ScROGGIE · 

H. J. CHENEy 

G. C. BEDDINGTON •• ~ 

w. BIRD 

GORDO~ M. Wooo 

E. J. EARNSIIAW 

F. W. HIGGS 

ALFX T. \V ALLACE 

RE:sJ<: HooGES 

W. WARD 
E. E. G. ALLSOPP 

L. H. SoVNDV 
H. C. FosTER ... 
!:ECRETAN & :M.\LLETT, L::ro. 

]. F. JoHNSTO>I 

E. ]ACKSO'I ... 

RAoto ELECTRIC Co. 

J. w. CI.OUGH 
J. H. A. WHIIEHOUSE 

Sunset Avenue, WOodford 
Green, Essex. 

55, Ennismore Street, BuruJey. 
3, Cumberland Gardens, Tun· 

bridge Wells. 
" The Brambles," Third A VC'., 

DenvilJe, Havant, Hants. 
12, Slu~ringham Road, \\'ithing

ton, Manchester. 
ro, Covcrdale Road, London, 

w. 12. " 
25, Bridge Sheet, Berwick,on· 

Tweftd. 
43, Henle Hill, London. 
Bipningham. 
The Knoll, \Vidney ~Ianor, 

Snlihull, Warwickshire. 
n, Bath Road, I.O.W, 

The Compton, Cemmues Bay. 
Anglesey. . 

4, CarltonT-errace, Scat::borough. 
Kilworth, 8 r, Langdalc Road, 

Thornton Heath. 
IJit Great Horton Road, 

Bradford. 
Cults House, Cults, near 

Aberdeen. 
13, ·Bridge Street, Aberdee-n. 

8, Brighton Street, Barrow"in· 
Furness. 

c. o Bew & Co., Burslem, Stoke
on·Trent. 

Moorings, Dovercourt, Ess€'X. 
76, Albert Road, Alexamlra 

Parl<, London, N. 22. 

477, Earlham Rise, Norwich. 
37, Clung Gardens, Ectinhurgh.: 
263, Thimble Mill Lane, 

Nechells, Birmingham. 

"Stagsden," West Cliff Road, 
Bournemouth. 

Llangrove, Hednt:sford Road, 
Caunock, Staffs. 

"D:ngle Cottage," Simmcml~ 
ley, Glossop, near Man· 
eh ester. 

95, Mayfield Road, Sander· 
stead. 

45, Howard Road, \Vestbury 
Park, Bristol. 

Brettenham, Hedge L.anr, 
Palmers Green, N. 1;1. 

Holly Mount, Westdale Lane, 
, Mapperley, Nottingham. 
A_gcnt for 5 KW portable. 
lngle :\"ook, Wigginton Road, 

Tanl\'rorth. 

6o, Bellevur Road, Ealing. 
Hornby Castle, Lancaster. 
149, Lawther Parade, Barnes, 

S.W. 13. 
48, Borough Road, Altrincham, 

Cheshire, 
37, Mauley Road, Whalley 

Range, Manchester. 
Craig-y-don, Penn, Wolver· 

hampton. 
I 41, Revidge Road, Blackburn. 
Brighton, Cheshire. 
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5 LV 

5 LZ 

5 MA 

5 ~re 

5 MD 
5 ML 

5 MO 

5 MP 

5 MR 

5 ~{U 

MY 

5 ND 
5 NF 
5 NH 

5 NN 
5 NO 
5 NP 

5 NT 
5 NU 

S NW 

~ oc 
5 OD 

5 OL 

5 ow 
5 OY 

5 PH 
sPS 

5 PU 

S PW 

MODERN WIRELESS 

N. \VtLLSO'l "' 

A. G. S. Qc"INN 

R. ~!t:~DAY ... 

W. WooonAMS 

R. \V. HARDI..:.Tz 
0. R. HEALEY 

W. G. DIXON 

COLIN BAIN ... 

N. P. S'I'OATE 

C. W. Titherington ... 

w. G. WYATT lNGRA:.t 

J. H. TAYLOR 
R. W. GALPIN 
A. c. HULME 

J. H. D. RIDLEY 
B.B.C. STATION 
ERIC P. BURGESS 

c. H. FRISHARZ 
H. L. TnoMSON 

E. J. ALLEN ... 

COL. E. c. }ENNINGS 
R. BATES 

J. F. CuLLEN 

H. GRJ::E~ 

BELVEDERE AND DISTHICT 
R-\DIO SoCIETY. 

('. F. 1\h::TCALFE 
]. E. C.HT 

T. ALLISON ..• 

F. H. DE VEHLE 

"Clarimont,'' Terlbarv Roat!, 
Eing's Ileath, Birniiugha·:1. 

6r, Carnan'OU Road, StratiorJ, 
E. '5· 

17, :\i~;~Hen Road, New 1\IJ.klen, 
Surrey. 

2~, l\farlborough Place, 
Brighton. 

5, Ethelbert Road, Canterbury. 
II, Glebe Roarl, \Vallast:. v, 

Cheshire. · ' 
11 Dipwood," . Rowlands Gill, 

. near Newc3.Stle~on-Tyne. 
5 r, Grainger Street, Newcastle· 

on-Tvne. 
15, Winterstoke Gardens, Mill 

-Hill, .N.W.7. 
Dorset Motor and Coach Works, 

Dorchester, Dorset. 
41, Lambert Road, Brixton 

Hill, London, S.\V. 2. . 

Macaulay Street, Huddersfield. 
Bank House, Herne Bay. 
39, Poplar A venue, EdgbaRton, 

Birmingham. 

Newcastle. 
2, Q11ee-n's Road, Manningham, 

Bradford. 
23, Tennyson Street, Lincoln. 
roo, Old Fallow Road, Cannock, 

Stafford. 
8, West!ield Place, Dundee, 

" Holmside, '' St. Catherine!l, 
LincoJn. 

68, Queen's Drive, West Derby, 
Liverpool. 

Norman House, Swinton, Man~ 
cheste-r. 

Hagis, Robin Road, Belvedere 
Kent. 

Fiar ten W crks, Halifax. 
" Melrose," Aiexaudra Road 

Farnborough, Hants. 
3.~. \Vilton Grove, 1\ierton Park, 

s.w. 
::'1-Ieriden Honse, Trinity Roa·l 

Handsworth, BirminghJ.Ul 

• 



MODERN WIRELJ:;ss 

~ @B '~··{i¥B!'IWI'j:J>I ''~t.t ..... "T'lc Hollies,'' Palace Road, 
's.w ..•. 

5 QD G. H. WRA:v r9b, Church Gate, I.ougla· 
borough, Leicestedhire. 

5 QI D. G. J)3IRD .: ... 8, Osbourne Terrace, Soutla 
Shields. 

5 QM V. R. MILLS ... 122, Hughendoa Road, 
Hastings. 

5 QV '),:'. L, S~OLLERY "Fairmead:' Vista Road. 
Clacton-on-Sea. 

5 QZ NEWPOR~. Ar:n~ DIS1RIC1' RADIO H.Q. (Memorial lnstitatel, 
AssociATION, Queen'i Hill, N, 

5 RB A. R. V. GARNF.TT •• "Bonair," SonthweU Park 

\V, BRIERLEY' 
Road,. Camberley, 

Filtoa, i RC 59, Gayner Park, 

L. F. HUNUR 
Bristol. 

5 RF r3, Tansfield Rqad, Syden-
ham, S.E••6. 

5 RP H. I. HUGI!ES Hughes & Watts, Ltd., Wood• 
church Road, Oxton, 
Birkenhead. 

5 RQ G. W. To~Kio< ·r64, Coldharbour Road, We .. • 
bury Park, Bristol. 

sRZ A. G, \\'oou ... 93, l:pper Tulse Hill, S.W, 8i 

se fl.B.C. Glasgow Station. 
SF ]. h. \l'tLI;I~., " A vondale," Knowsle)' ltoallt 

Cressington Park, Live 
pool. . 

C. L, 1'\AUOR 43 • Hill Crescent, J:ongdt:Jl 
. Road, Shrewsbw:y. 

SL JOI!N ::i, lE\lA<A-''S II, Hill View Terrace. Chapel 
Alterton, Leeds. 

S SP E. WARNER. •.• " DHnot " Horeham Road. 
~ ~ Sus~cx. 

5 SQ A. P. MACGRORY 16, Maln Street, Campbeltowa; 
5 ST H.. R. ~{ORRISON Spring Gro,·e, Kilbarehan, Rea· 

frewshire. 

• 5 su CAPl'AI~ L\N f~RASER St,]ohn's Lodge, Inner Circle, 
Regent's Park, N.W. r. 

5 SW C. BEDFORD ,, Turton Hall, Gildersome, near 
··Leeds. 

J sz J. w. RJDDIQI:G1! 't~. ··~ 
"·Lawnside," Baildon, Yorkso 

5 TA V. l. N. WrLLIAMS ... "lfersk," Lees Road, BramhaJI. 
Cheshire. 

5 TF P. A. GOODI"G I 6, C<;mbridge Road, Hatllllltir' 
smith, W. 

5TH S. H. SuTHERS J ilmore, Petersfield, Hants. 
5 Tl J. BoNNET~T .~~. 1 59a, Turner's Hill, Cheshun~ 
s TL ]~. D'ERESBY .Moss 4, St. George's Terrace, Regent'l 

Park, N.W. r. 
5 TQ H. RAYNER 32, Grange Road, Cleckheatoa.; 
5 TR l H. J. Coo~·~R ·::. 8, Cowley Road, Ilford, Es&elLi 
5 TU , LEITCH RODGER ... "\\'oodside," Western Terrace. 

Falmouth. 
5 TV W. H. LLOYD 27, Copthall Gardens, Twickea-

ham. 
5 TW R. s. BAUGH "Longfteld," Wake Greea 

Road, Moseley, Blrmioc· 
ham. 

5 TX R. s. BAUGH Portable. 
'TZ' w, G. SKERRATT u, Bath Road, Cowes, I,O.W; 

5 UA 

5 uc 
5 UL 

5 l1M 

uo 
5 us 

5 uv: .. 
5 UY 

5 uz 

'VC 
5 VD 

5 VKi 

5 VL 
5 VP 

5 VT 

5 vu 
s vw 
5 vx 

5 WA 
'5 Wl> 

5 WM 

S WR 

5 wz 

s XM 

5 XS 

5 XT 
5 xu 
5 XX 

5XZ 

5 YB 

S VD 
5 VI 
5 YM 
~ Y\.1 

A. BARBER, ... 
]. GAIWE!!/r.R 
I.. COVE«!iEY 

H, AE~CHIN . .. 
R. L. StM:'>IO:\J>S 

] . CRO>'SUAl.E 

L. ,A, ]EFFREY 

D. B. :PRY 

n .. STJm>pNs\)N 

J. GARl>.E.SFR 

P. J. WAKEF!ELD 

B. C.,U.DWELL 

k. \V. l,E ... DEJ!. 
G_, H •. ~H:_I'l'CllE1'( 

G. c. WEBJ3 ... 

S. W. BuTTERS 

W. V. HARRINGTOS 

J, H. lYliS ... 

ItBlLYETT 
]. B, RgsHAW 

C. C. 1\!0RRlSS ,-;.. 

E. w. HETTICH 

F. EusTANq 

F. B. TH0MAS 

PHILIP B. Tuol\·tPSON 
T. N. LORD ... 
H. G. STYLES 

spondence). 
A, F, C, Bon:s 

G. THOMPSON 

E. BRIDGWATER 
A. I.. GOODLIFFE 
E. H. RoBINSON 
J.o GALLOCifER 

(Corre· 

15, I farUugtou Terrace, Lidget, 
Gref"\n, l3rl\dfonl .... ' · 

Le·~\1-s Road, Suttont Surn'Y~. 
12, Walhvtitjd. ·Road, L~yt<>il.~ 

stone1 . E. . .z:.t 'L . _ . .; 

7S, Cheste~·{{;>"dJ F.<!re>t Gat~ •. 
F. 1·· .. - . 

61, J3cightf!!d • R.oaU,. JcGI>, 
S&le... . . • 

5o EllU Grovet Burley·ir~-
\\· harf!'dale, eeds.: 

90! Harringav :Road, Green 
·Lanes,. N: 15. · ·· ' 

"T)e Laurels,') Mayfield, 
Sussex. - - ~ , 

HThe Bottoms,:' Gi!dersolllt:, 
· bear LecdS1 

Lewis Road, Sutton, Surrry. 
31 1 Station Road, Church End~ 

Fin<'hley, N. 3· 
"Co\·crswall," Lo\ver \\' ~tlt 1.'tl, 

near \Varrington. 
g<, !'inner Road, Harrow. 
IOJ Beech Road, G-reen Lanes, 

N. rs .. 
10, Osborne Road, Str'lUd 

Green, N. 4· 
sr, CJarendon Road, \I est 

CroyC.qn-t-
sr, First .A venue; Hoe Street, 

\\.althamstow. 
49, Acme Road, \Yatlord, Herts, 

Canliff 'Station. 
'25 1 Harj.-ingclo~ Road, J_cyton-

ston~, E. p. 
''Wireless House,!: Old lhapel 

Stre,rt, BlaCkburn. 
Southcrnay, Heron 

Belvedere, Kent. 
Hill, 

r, King Street, Jersey. 

92, Briardale Road, Moseley 
Hill, Li vorpool. 

7, .l\fornington Villas, \\"an· 
stead, E. rr. 

r, Clwse Side Place, Enilt:J, L 
6, Trafa1gar Terrace, \\. l\trk 

Stn•et, DewslJury. 
\ration!. 

48, La vender .Ganlcns, Londvn 

East Rigton, East Keswick, 
near Leeds. 

Premier Picture House, \Virlnes. 
r7, Malvern Road, Nottingham. 
l.angmead, Pirbright, Surrey. 
4, Havelock Terrace, Paisley, 
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• ZH ;zo 
5 ZR 

5 ZT 

5 zv 
5 zx 
S ZY 

6 AA 

6 AB 

6 AF 
6 AG 

AH 

AJ 
6 AL 

6 AO 

6 AP 

6 AQ 

CiAW 

6 BB 
6 BC 

6 RJ 

6 BD 
BM 

6 BN 

6 BQ 

6 BR 
6 BT 

6TW 

6 BW 

6 CF 

6 CG 
6 Cl 
6CW 

CRoMwR;,L ENa, Co; 
w. F, M1LLS 

F. AesTEN 

E. s. T. EDWARDS •.• 

W, HERRING 
T. L. R;<WSO!< 

L. Head:am 

DuRHAM AND NoRTHUMBFR~ 
LAND COLLIERS' FIRE 
AND RESCUE BRIGADE. 

DttRHAM A~D NoRTHU'>lBER
LAND COLJ.IERS' f.IRE 
AND RESCUE BRIG:\DE, 
(Portable.) 

RonERT H. RICE ••• 
\V. H. FoRTINGTo:s 

R. H. P. COLLINCS ••• 

G. Exsou. 

J AMES PARKER ~!OR 'fER 

A. V. RUDDLESJ)EN 

]. A. Honso:s 

A. H. Bii<o ... 

EDWARD }AMES }ARVIS 

JoHN BoLT •.• • •• 
\V. DouGLAS CLAGUE 

C. SoLOMO!< (Portcble) 

ABERDEEN S1ATION, B.B.C. 
B.B.C STATIO~ 
G. E. lV:iiNVAI.LA 

J. L. CAN,.ON (Portable) 

G. H. RAMSDEN 

c. A. jA:UBL!N 

V. F. :'.!. 0LIVER 

J, C. l\!ASON 

w. c. LIN~.ARD 
A. w. EAGI.E 
c. E. TILLEY 
D. DuRsE-jmmg 

127, Fulham Road, S.W. 
ri, Stoney Hey. Road, New 

' BrighJon, Cheshire. 
so; Chutch Street,· St. Peter's 
, . BrOadStairs. 
rR, Ripon· Street, l\1oss Side, 

Manche'ster. 
"4::? I' IS ewa:rk rRoad, 'Linrolrf. 
.Maudsley House, Victoria Road, 
. Thorn ton;' Pres.ton. , 

Slnkeshy Read, Whitby, York· 
shire. 

The Resc1:c St;:ttiou, S,:q, Scot1\~ 
wood Road, Newcastle· 
on-TvnP. 

The Resclte Station, R:H. Scots· 
wood Road, 1\('.\vcastle· 
on-Tyne. 

7o', Seaside, Birmingham. 
237, Dudley Road, Rotton 

Park, Birmingham. 
4, Dean Place, Liskeard, Corn .. 

wall. 
25, Victoria Road, Dukinfie1d, 

Cheshire. 
49, Westo•v Hill Fppcr :-;'or· 

wood. 
24, Wakefield Road, Dewsbury, 

Yorkshire. 
Hill Close, Berkswe11, near 

Coveiltry. 
~:;, BCllwood Road, London, 

S.E, 15, 
"NasebyCottage,"High Street, 

Waltham Cross. 

Crouchly, Lymm, Chr.shire. 
\Vhite House, High Heworth, 

Gateshead·on-TynP. 
ro, Cavendish Road, Brondes· 

bury, N.W.6. 

Bushv Road, Bonnwmouth. 
"Doiothy," 2<:;,\\'eigl).ton Road, 

Anf!rley, S.E.2o. 
I 4, \V oodcroft A venur., Broom

hill, Glasgow, \V. 
Overdale, Ilk1ev. 
82, York Road, Bary St. 

Edmut1ds .... 
Whitmore Lodg-e, Sunnyhill~ 

Berks. 
8, \Vestmorland Road, New 

Briton. 

Bridgeholme Green, Chapel-en.'" 
le-Frith, Derbyshire. 

42, Park Lane, Tottenham, ~;.17 
Io, Guthlaxton Road, Leicester. 
"Gwalior," Rustic Avenue, 

Streatham, S.\V.I6, 

6DC 

6 DJ 

6m! 
, 6 DP 

6 DU 

6 DW 
6 DZ 

6 FD 

6 FH 

~ ~* 
6 FL 
6 FQ 
c; FV 

6 GM 

6 GO 
6 GT 

6 GW 

6 GY 
6 GZ 
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6 HD 

6 HK 
6 HO 

6 HR 

6 HS 

6 HV 

6 HX 

6HY 
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G. Yot:"G 

A. c. COPSEY 

c. K!'HGHT-COUTTS 
NORMAN CROWTUER 
E, J. NEWTON 

DouGJ.As H. JonNsos ... 
CAPI, L. A. K. HALCO>lll •.• 

W. GROCOTT ••• 

G. \\'. LIVESLEY 

c. V. jARVIS 
\\' OI~CE->TER CADET SI G. Cb .... 

E. R. KIRKTIY 
A. B. RtCHARDSON •.• 
W. H. TAYI.OR (?) ... 

E. A. Wn.soN 

L. A. SWCE .... 
G. TmnoN ··-

PERCY RRIA" 

T. :VIcL. GALLOWAY ... 
R. c. NEALE 

NATIONAL \VtRELESS .~XD 
ELECTRIC, LTD. 

J, w. F. CARDELL ••• 
NATIONAL \VIRELES.;;; ASD 

ELECTRIC Co., Lru. 
\V. 0. KEILLER 

37, Burnard Road, Mount 
Estate, Gorton, l\lan-
c'wster. 

27, Sutherland Road, Totten-
l)am, N.r7. 

r6, VilJe Street, Eyesham. 
219, Roundhay Road, Leeds. 
r, Jcrningham Road, New. 

Cross, S.E,I4. · 
I 31, Clapton ,Comm~n, London. 
S.:luth Leue, ro6, Millhouses 

Lane, Sheffield. " " 

Chncch Road, Oxley, Nr. 
\Volverhamptou. 

3, S;:>ring Bank, Market Dray
ton. 

z'r, Baltic Road, Tonbridge. 
R.C. of Sigs., JuniorTech, Sch., 

Sansome Walk, \Vorcester. 
16, B.K. Rhodes, Halifax. 
~), Quarry Road, Hastings. 
37, Bridge Street, Warrington 

" Roxhurgh, u 42, Hebcr Road, 
N.W.z. 

5, Toward Terrace, Sunderland. 
3, Lydford Road, Maidll Hill, 

W.9. 
79, Lakey Lane, Hall Green, 

Birmingham. 
Wyntersted, Dollar, N.B. 
Farnborough Road~ Farn

borough. 

Clmrch Ro<"~.d, Acton, W.3; 

Trethessa:;, New(!uav, Cornwalt 
Church Road, Acton, W.3. 

0r, Higbworth Road, New 
S::mthgate, N.II. 

!l S\ \iiLLE .,, ... Delamere Works, Longford 
Road, Stratford, nr. Man· 

\V, J. BUTLER 

c. H. NOKE3 

F. DYER 

chester. ·Y 

I 5, Algernon Road, Edgbastcn 
llirmingh.:.tm. 

1\Iisidia, High Street, Ripley. 
Surrey:.-

59, Kntill Road, Totteuham, 
N.rs. 
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6 IC 
6 IG 
6 IL 
6IM 
6 IR 
6 lX 

6 JB 

6 ]S 

6 JV 
6 JX 

6 JZ 

6 KC 
I t; KHI 

6 KU 

6 LB 

6 LJ 
6 LW 

6 MD 

6 MG 

6 MQ 

6 MU 

6 NF 

6 NG 

6 NII 

6 NJ 
6 NL 

6 NP 

6 NS 

ARNOLD JOWET17 
EDWARD BRADY 

J. H. RoscoE 
L. G. KAMM ••• 
G. HORN<;llY ••• 
w. G. FUDGER 

WIMBLEDON RADIO SociETY 

l'ERCY R. SoLDEN ••• 

CAPT. H. J. B. HA,IPSON ... 
R. J, \V, LANKESTER 

VYVYAN A. G. BROWN 

RAnto SPF..CIALITY Co. 
j. CoOK30N ... 
H. G. CLACV 

L. J, Fl1LLER 

S. I{. LEWER 
R. c. DAVIE$ 

R. J. BROW!< 

B. w. D. LACEY 

G. c. PATCHING 

EI>GAR J. WHITE 

A. D. GAY ... 
J. w. c. CROPPER 

J. W. DAvms 

c. W. WATSON 
BRITISH RADIO MNFG. eo. 

w. GILL 

]. FRATER 

310, Hopwood Lane Halifa~. 
6, Coltsgate Hill, Ripon, Yorks. 
183, Chester Street, Birkenhead, 
8~. Hornsey Lane, Highgate, N. 
14, Baring Street, Sout]J. Shiekls. 
" Brora/' Priviswood Road, 

Godalminll:. 

Red Cross Hall, .~9. Churdt 
Road, Wimbledon. 

76, Alhert Road, A!exandra 
Park, N.22. 

477. Earlham Ri'ie, Norwich. 
Wan~erings Farm, Kingston. 

Road, Kingston -on Thanws 
Fawley Lodge, Coley Avenue, 

Reading. 

41, Umblick, Blackburn. 
66, Alhert Road, Blackpool. 
114, Bradshaw Road, WatforcJ. 

Herts. 

Glenburn, Seagry Road, Wan· 
stead, E.u. 

London, N.W. 
Sunny Side, 22, Grainger's Lane, 

Cradley Heath, Staf!o. 

"Greba," Gledhow Lane 
Roundhay, Leeds. 

33, Woodbridge Road Moseley. 
Bhmingham. 

84, Alhoft Road, Kentbh 
Town, N.W.s. 

Lansdowne Villa, 83, Rochdale 
Road, Blackly, Jlfanche;ter. 

49, Thornlaw Road, W. Nor· 
wood, S.E.z7. 

10, Manor Street, Hooley Hill 
nr. Manchester. 

Doddington Caterham Valley, 
Surrey. 

Butts 1\fills, Barnoldswick, Yorks 
9, South Castle Street Liver· 

pool. 
7, Church View, Heckmond· 

wike. 
Felling-on· Tyne 

6 OB 

6 OX 

6 ox 
6 oz 

6 PD 

6 PG 
6 PJ 

6 PRi 

6 PT 

6 QC 
6 QY 

6 REi 

6 RO 
6 RY 

6 SB 

6 SK 

6 SQ 

6 TD 

6 TN 

6 l:c 

6 Vl. 

6 ZY 

2 ADF 

F. \\'. \YoODW.\RD 

\\', H. FELTON 

B. QUEST!!< ... 
H. THO:\iPSON 

A. J DIXON ... 

c. H. TARGETr 
F. Isos 

LTNn·r:RSAL RADIO Co 

LEO~ARD LOTT 

GRA!\DJAR SCHOOL 
j. ALAN GoDfREY 

R. GREGSON .,, 

ARTHUR TAYf.OR 
H. LESLIE BowEN 

R. HEATHER ••• 

A. E. VoLI.>tER 

CnAs. RoGERS 

K. L. P.nMER 

E. H. WRIGHT 

A. c. CHATWIN 

R. W. LEADER 

L. GoRI>ON 

A. 1\i. ROBJNSON 

... 

... 
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5, Portland Gardens1 Harring<ly1 

N.4. 
47, Sompting Road, \Yorthing 

Snssf'x. 
Lis1et Lodge, St. Sampsun 

Guernsey. 
r, Rye Stiect, C.-on-l\L M>n 

chcster. 

White House, Hertford Road. 
Enfie!d Wash, Middlesex. 

2r, I!igh Street, Dartford, E:en t 
47, Oxford Road, Waftbamstow 

E.r7. 
129, New Bridge Street, New• 

rastJe-on-Tyne. 
"Gant-.; Muir," Berrow Road, 

BUiham-on4 Sea. 

Loughborough. 
r6o, Bethune Road, London, 

N,r6. 

3, Bank Road, Blackpool, 
Lanrs. . 

146, King's Road, Cardiff! 
13, Daniel Street, Bath, 

102, Lyndhurst Road, Peckh~m. 
S.E.rs. 

57 Lyttelton Road, Lcyton, 
E.ro. 

3 Alders Avenue, Chinley, 

Vyrmyy House, Llansaintflraid, 
Montgomer:yshire. 

13, Boices Street, Brighton. 

162 . Hagley Road, 
Birmingham. 

Edgbaston, 

93 • Pinner Road, Harrow 
(P rtable.) 

133, Old Street, Ashton-under
Lyue. 

The Lychgate House, Coomhe 
Road, Croydon, · 

(To be continued.) 
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§ SOME NOTES ON LOW-FREQUENCY § 
[J 0 

8 AMPLIFICATION B 
0 0 o By G. P. KENDALL, B.&., Staff EditJr, ".ll·l'lcrn Wireless." 0 
0 0 
0 It is often tbought that L.F. amplification is fool.proof and needs no care 0 8 o·r skill to give good results, but such is by no rneans the ca,se, and attention 8 
o paid to securing efficient operation is well repaid by improved quality of o 
Cl reproduction and increased volurne of sound. The essentially practical D 
c[J:J notes contained in this article should prove most helpful to those who 0 
. D 

Cl have hitherto used their L.F. valves sornewltat blindly. tJ 
0 0 
OODDDOOOOODODDODDODDDDDDDDDDDDDODOODDDDODDDODDODDDOODDDDDDDDODODDDOOO~ 

I T may, perhaps, be useful at the com
mencement of these notes to give a brief 
explanation of the true function of L.F. 

amplification, for it seems that this is not so 
widely understood as it should be. It must be 
realised that amplification after rectification has 
a strictly limited sphere of usefulness; it cannot 
be made to bring in signals previously inaudible, 
nor does it amplify efficiently those which are ex
tremely weak in the detector circuit. It thus 
cannot compete with H.F. amplification for 
bringing in distant stations, and should be re
garded as a convenient method of increasing to 
almost any desired extent the volume of a signal 
which is already audible. It can, therefore, be 
made to serve the useful purpose of making sig
nals strong enough to operate a loud-speaker, 
and will do so without too much distortion if cer
tain precautions are observed, and the most care
ful attention paid to efficiency in details. The 
notes which follow should indicate how such 
efficiency is to be attained ; they are not 
intended to be regarded as an exhaustive ex
ploration of the subject, but simply as brief 
pointers to indicate the particular details to 
which attention must be paid to obtain really 
good results from L.F. amplification. 

Prevention of Distortion 
Distortion, of course, is the bugbear of L.F. 

amplification, and great care is necessary to 
keep it within bounds. Note-frequency rectifi
cation is a common cause, therefore try to work 
your valves well up the straight part of their 
characteristic curves, applying negative poten
tial (sometimes called ".bias") to their grids if 
necessary. The best procedure is usually to 
apply a fairly high plate voltage and then 
carefully to adjust the grid potentials until the 
clearest speech and the purest musical tones are 
produced. Since the exact value of grid 
voltage required varies with different valves, 
different H.T. voltages, varying filament cur
rent, and so on, it is desirable to have some 
switching device for making the adjustment 
easily. 

Perhaps the most usual source of distortion, 
however, is an inefficient type of intervalve 
transformer, which may bring in a host of 
troubles, such as hysteresis effects in a poor 
quality iron core, or note-frequency resonance 
in a badly designed winding. Even the best of 
transformers are liable to produce a certain 
amount of distortion, and it is usually worth 
while to experiment a little with fixed con
densers across their primary windings and 
resistances of the order of roo,ooo ohms 
across their secondaries : a considerable im
provement can often be effected by adjust
ment of the capacities of these by-pass 
condensers and resistances. 

Prevention of Howlin~ 
" Howling " in the case of the L.F. circuits is 

simply self-oscillation at note frequency, and it 
should be stopped rather by removing its causes 
than by employing such palliatives as the use 
of positive bias on the grids, earthing of the 
transformer cores, etc. The immediate cause 
of such oscillation is, of course, reaction between 
the plate circuit of one of the valves and the 
grid circuit of a preceding one, which should be 
avoided by attending to the following points 
'vhen designing an amplifier. The intervalve 
transformers should be mounted as far apart as 
possible, with the planes of their windings at 
right angles if it can be managed. All wiring 
should be well spaced out, and where wires 
cross let them do so at right angles. Particular 
care should be taken to keep plate circuit wires 
well away from those of the grid circuits. I 
have found it beneficial, also, to twist together 
the pairs of wires which go to the transformer 
primaries, thus making them practically non
inductive. (This involves their being sleeved 
with. Systoflex, of course.) If all these pre
cautions .have been taken, and howling still 
occurs when the valve filaments are at all 
bright, reverse the connections of the primary 
winding of one of the transformers. Such 
reversal is worth trying with each transformer, 
since if one can get the electromagnetic and 
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electrostatic couplings both acting 
in the same sense in all the trans
formers _incxea~d amplification 
is obtained. 

Anothercause of howling which 
is often difficult for the beginner 
to locate is an anode battery of 
high internal re?istance. This 
trouble can. usually be removed 
by shunting the H.T. battery with 
a condenser of 2 p.F. 

Type of Valve to Use 

The best results are generally 
given by valves designed to work 
with a fairly high plate voltage. 
A good hard R valve, with So to 
120 volts on the plate, is very 
suitable for all normal purposes, 
although if the greatest possible volume of 
sound and treedom from distortion are desired 
it is worth while to use th.e special " power
amplifving" or "loud-speaking" valves. It 
will u~ually be found that valves which are 
good rectifiers are not satisfactory as L.F. 
amplifiers, although there are exceptions to 
this rule. 

Transformers · 
As will have been gathered .from preceding 

notes the intervalve transformers are the most 
impo;tant components in the amplifier, 'every
thing depending upon the efficiency or otherwise 
of their design and manufacture. I would, 
therefore, advise the amateurwho desires really 
good results not to make his own, but to buy 
transformers of reputable make which are 
guaranteed to have passed some specified test. 
In this way he \Vill be able to feel sure of 
immunity from those annoying failures due to 
burning-out of windings or breakdo-..m of in
sulation that so often result from the use of 
poor quality transformers, which, in my 
experience, are cheap to buy, but not to use. 

Switching 
Some system of switching for varymg the 

Fig. ~.-How <ack> are wired up. 

janua y, 1924 

Fig. r.-A si1nple type of p!ug a·nd jack. 

z6o 

number of valves in use is extremely desirable, 
and is provided on every well-designed experi
mental set. It should be. so designed as to 
permit the operator to bring in, the L.F. valves 
o_ne by one, or to cut them out altogether, so 
that he may adjust the strength of a given 
signal to give either a comfortable volume for 
head-phone reception, or sufficient power to 
work a loud-speaker. It also serves the useful 
purpose of enabling the user to judge whether 
each valve is doing its work properly, by noting 
whether each additional stage of amplification 
produces a proportionate increase of signal 
strength when it is brought into oper;;;.tion. 

The switching system, however, must be 
properly designed or it will result in a mix-up 
of wires which is certain to produce howling, 
Probably the best ,solution of the problem fr6m 
the point of view of efficiency is the use of the 
plug and jack system (Fig.r),whose connections 
are as follows :-The telephones (or loud
speaker) are connected (either direct or through 
a transformer) to a plug, and in the plate 
circuit of the rectifying valve and each L.F. 
valve is connected a jack. The two outer 
springs of each jack are connected;one to the 
H.T. positive terminal, and one to the plate of 
the appropriate valve. The two inner springs 

are connected to the primary of 
the transformer which couples 
the given valve to the next one, 
thus arranging that when the 
plug is inserted in the jack the 

.!!!!!!.. intervalve transformer is cut right 
: out of circuit by the isolation of 

82 = the two middle springs; " dead
end " effects are thus avoided 
(Fig. 2). 

A further point deserving of 
mention in connection with the 
system of switching· is the 
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1'111 FOR SECURING YOUR AERIALS And a thousand purposes \\-·hc.rc great strength and strain ios 
needed. FLEXIBLE STEEL WIRE ROPE. Aeroplane Cable 
made to Govt. specification to srecified breaking strains. 
PRICES BELOW COST. Orders o 1J/- and over carriage 
paid, otherwise, please add 11- for postage. 

No. Dia. Strain. rooft.l No. Dia. Strain.. rcoft., No. Dia. Straln. tooft 
o r/J6 5 cwt. 4/- 53 7/32 45 C\\t. 12 1- 7 II/JZ roocwt. 20/-
'l r/3 20 cwt. 8/- 5 r/4 70 cwt. 14.'- 8 3/8 120 cwt. 21.'--
SJ 5/32 25cwt. 10/- 6 9 132 8oc\\t. 15/- 9 13/32 I40Cwt. 22/6 
s••ainer, for use with abo\·e. riA"ht and left hand threads, 9da each, or 8 1 0 per cloz 
SMITH & ELLIS Ltd., (Dept. 85), 11, Little Britain. E.C.1. Tel Citv Roo4. 

A HAPPY NEW YEAR TO EVERYBODY 
ENSURE FREEDOM FROM WIRELESS TROUBLES 

BY DEALING WITH "RADIO STOCKS, LTD." 
Aluminium vanes, 6d. doz. Aerial Pulleys, &d. Anti-Capacity Handles, &d. 
C~ts Whiskers-Gold, 2d. : Silver, 1d. ; Spearpoint, 1d. Packet of 4. &d. 
Voila, Basket. Set of 6, Duo wound, Waxless, 1;11 ; 4!vt. Batteries( British~, 

5/9 doz. 
Coil Holders, solid ebonite, z-way, 4/•; 3 way, 5/•. Sockets, 7!d. each. 
Condenser and Grid-leaks, 2, •. Grid-leaks, a!! megs., 1!- and 1j9. 
Goncten .. ers, Fixect-To .oor, 9d.; To .oos. 1/-; To .or, !;l ; To .1, 3,'-; 

DittO., Yariable---.ocr, 8/-: .ooos, 6 '•; .ooo3, 5, 6; .oooz, 4/6; 
.ooor, 4/-. \Vith aluminium end plates, .o8S spacers. 

Condenser Dials, o.18o, 11d.; with knob, 1/4 and 1/9. Bushes-Top, U.; 
Bottom, 1d. 
Ditto End Plates, 1/6 pair, drilled. Solid ebonite. 

Contact Studs, 4d. doz. Etops, 2 a 1 d. Connecting Wire, tinned copper, 
3 yds. 2d. 

Crystals. Every make stocked. Zincite, 9d.; Bornite, &d.; Talite, 8d.; 
Hertzite, 9d. ; Galena, Silicon, Carborundum, 3d. ; Copper Pyrites, &d. 

Gold Seal . lastic M ta for fixi1 g Cryst11ls. &d. box. 
Crystal Cups, 4-screw, l!d. Detector Glasses, 4id. each. Buzzers, 2/6. 
Crystal Detectors. Plain brass, 1/3: Nickel, 1/6; Dustproof, 1;8, 2;(; 

Plug-in Type, 3/6 ; Perikon, 2 '3, 2, 9 (with Zincite and Bornite). 
Crystal Detector Parts, in envelope, 9l., 1;3 ; Nickel, 1/-, 1/8. 
Earth Clips, adjustable, &d. Ebonite, 3;6lh., any size. F11. Resist. [ al HI. 
Filament Resistances, 1/6, 2/-, 3/-; porcelain base. 4•6. 
Foil. Copper, 3d. foot. Tin, 4d. Formers, 12 by z, 2d.; 12 by 4, 4,.; 

12 by 5. 6d. 
HeadphOnes. Continent"L111• "nd adjustable 11/9, Brunet,17, 8, Pival, 1 16; 

Hnttsh, Fellows, 18/6, T.M.C., 19 6, Tlrandes, 25/•. 
Insulated Hooks, tto. rape, tid. roll. I uulatH•-1 gg 1 t '· Reef, 1d ; 

Shell, 2d. Frame Aerialt, de1aehable, in 2+ x 6 x 6 case, £4 10 0. 
Jack and Plug, 2:6 and 4. 9. Lightning Arresters, 2/6 each. bpane Termmals, 

z a "· 
Knobs, finest, 4d. and 2d. Lead-in Tubes, 12 in., 11d.; 9 in., 10d.; 6 in., 9d. 
Sereweo Roo, 12 in. 2 l:LA 2td. ; 4 B.A., 2td. 
Mica, .oo2, 2d. sheet. Nuts, 2 ll.A., 2§d.; 4/5/6/8 B.A., 2d. doz.; O.B.A., 

4d. doz. 
Ecalas, Ivorine, o.18o, 3d. Set Name Tabs, &d. Bell Wire, 12 yds. 6d. 
Slider Rods, 3td. Plunger, 2d. B· st Ebonite, Gd. Wound Vario-couplers, 1,'6. 
sr,acers, large, 2jd. doz. ; small, l!d. doz. 
8 eeving, all colours, 3 yds., 11d. Shellac, 8d. bottle. 
Switmes, lacquered brass on ebOnite, S.P.S.T., 1/-; S.P.D.T., 1/6; 

D.P.D.T., 2/-. 
Switch Arms, rst quality, Bd. Screws, all B.A.'s-To ! in., 5d.; To r in., 

9d. doz. 
Transformers, H.F. Plug, r, 25o/6oo, 3/9; 2, 35017oo, 4/-; 3, soo;90o, 

4/3: 4, 8oo/r,350, 5/6; s. r,6oo/3,200, 4/9; 6, z,zooJs,6oo, 5/-. 
Transformers, approx. 5 to r, L.F., 11/9 and 15/-; all guaranteed. 

"Powquip," 13/6; best nickel, 14/6. Bobbins, 1/6. H.F. Formers, 2/-. 
Terminals, W .0., 2d. ; telephone, l!d. ; pillar, 2d. ; wood screw, Itd. 
Telephone Cords, IO!d. and l/8; Tablets (Earth, Aerial, etc.), 1d. each. 

Flex I twin • 2d. vd. 
Varlometers, double wound, 2/11 : Ebonite midature, J;&. Formers, 6d. 

pair. Wound Coils, 12 by 4, 215; 6 by 3, 1/8; 9 by 3, 2/3. 
Valve Holders, fmest ebonite, 1/3; moulded, 8d. (all with nut and washer). 
Valve Legs, 10d. doz. Valve Pins, 8d. doz. Voltmeters, 6/6 and 8/8. 
Wander Plugs, 3d. each. Washers, all B.A.'s, 1d. doz. Wood's Metal, 3d. 

EVERY AC!l~SSORY ON THE MARKET STOCKED. 

La,.gest Stocks in B,.itish Isles. 
ln:Ferative.-Kin41y send ample postage; balance always refunded. 

SEND roR r REE LIST. Trade sup,lied at separate trade counter. 

RADIO STOCKS, Ltd. 
Museum 4213. (Mail Order, "Radio House.") 

87/89, NEWMAN ST., OXFORD ST., LONDON, W .1. 
Between O>forfi Cirew< and Tott< nham Court HoH<l. 

And at 44a, Cranbourn St., Leicester Square, W.C.2. 

ELECTRADIX RADIOMETERS. 
Wavemeters from roo to ro,ooo metres. From £2 10 0. New Ex. \V.D. 
Milliameters for Fine Tunin" 17 6 to 35 '-. 
Voltmeter3, Panel and Portable, 2 volts to z,soo yolts, 5/- to £5. 
Recorders. Wireless Morse Inkers make long waye reception intf'rcst-

ing. £6 10 0. 
Motor Alternators. Wonderful £:p Plachincs for £3. Ex Aircraft. 
Potentlometers. At·my 350 ohm 3/6. For details see" Wireless World'' 

or our 3d. Catalogue. 
We have many thousand pounds' worth of the pick of Government 

Wireless gear displayed at our London Showrooms at 9_. Colonial 
Avenue, Minories (near Aldgatc Station). 
L E S L I E D I X 0 N & C 0. Ave. 4166. 
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The 'Astra' 
VARIOMETER 

The Supersensitive Tuner 
Th'l.t all-important difference between moderate success 
and the crowning achievement of perfection in your 
tuning is definitely assured by use of the " ASTRA " 
Variometer, the supersensitive tuner. 
Wound basket coils are employed, and the canstruction 
is such as enables it to be used with either crystal or 
valve sets. Supplied with one-hole fixing for panel, or 
can be mounted on horizontal base board. Range 0.600 
metres on standard P.M.G. AeriaL 

Variometer complete 
As Variocoupler 

12/6 
14/6 

post 
free. 

The' ASTRA' Valve Amplifier. 
Amplification without Transformer! 

A self-contained unit that takes the place of separate 
valve holder, grid leak, intervalve transformer, filament 
resistance, panel, terminals, etc., and literally adds a 
hundred miles or five volumes to your valve set without 
extra wiring, or enables you to add a loud speaker to your 
one-valve set. 
Completely wired with valve holders, special resistance 
and a dual condenser ; can be plugged into any valve 
holder either on the L.F. side (increasing volume five 
times) or on the H.F. side (greatly increasing range and 
clarity of set). 

In polished Ebonite complete, 21/6, post free. 

Other 'ASTRA ' Components 
include Vernier Condensers, l-Vave Traps, Filstats, Per
manent Crystal Detectors, and the famous 'ASTRA
PllON ES ', the self-contained headphones that actual! y 
embody their own crystal set in the earpiece of one phone 
and form a complete receiving station by rnerely attaching 
to earth and aerial. 

Write for Full List-Now ! 

GEORGE MANUFACTURING CO., 
Wireless Specialists, Dept. 12, 

Nelson Chambers, 52, High Street, BIRMINGHAM. 

In replying to advertisers, use COUPON on last page z6r-xxiv 
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B.T.H. 
RType 

RADIO 
VALVES 
There is no better " general 
purpose " valve than the amber
tinted B.T.H. "R'*' type valve. 
~unsurpassed for stability, 
freedom from distcrtif>n~ and 
mechanical strength, Atdte new 
reduced price, of lc/6. made 
possible by inCl'eased demand 
and consequent economies in 
manufacture, the .B~T.f-L "R" 
type valve undoubtedly represents 
the finest valve value in· tlte world. 

When next you buy; " R~" type 
valv.es, see that they arte marked 
B.T.H. the sign, and' symbol of 
good reception. 

Reduced Price }2'' 6 each. 

The British 

) anuary, 192 

JANUARY 1st. 
192~ 

262-XXV In replying to advertisers, use COUPON on last page Gilbert Ad.. 
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advisability of providing a switch to control 
the valve filaments, turning out those not in 
use. This switch should preferably be quite 
distinct from any switches or jacks whose 
function is to bring valves into circuit, in order 
that the operator may switch on the filament 
current of each additional valve before bringing 
it into circuit, readjusting the filament current 
of those already in use independently of the 
change. Such an arrangement is a great con
venience when all the valves are run from the 
same accumulator, unless the latter is so large 
that switching on additional valves does not 
affect its voltage appreciably. 

Power Amplification 

vVhen a very great volume of sound is 
required it is usual to employ what is known 
as a power amplifier, as to whose nature it 
would seem that there is some misapprehension 
on the part of many experimenters. It is 
simply an amplifier \vhose wiring is extremely 
carefully spaced out to prevent howling, ar:d 
whose transformers are built to carry con
siderable currents without overheating and 
to withstand high voltages. The valves used 
are such as will handle larger energies than the 
ordinary receiving type can deal with, and a 
high plate voltage is applied to them. (The 
usual practice is. to use 200-500 volts H.T.) 
Since power amplification is not within the 
reach of the average experimenter, it is not 
proposed to deal with it at length here. It 
may be added, however, that something 
resemblitlg power amplification can be 
obtained by the use of really good hard 
receiving valves with a plate voltage of perhaps 
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150 volts, plenty of negative bias on their grids, 
and the best of intervalve transformers. 

Resistance-capacity lntervalve Coupling 
It is sometimes argued that resistance

capacity coupling should be used, in that it 
eliminates one of the chief causes of distortion, 
namely, the iron transformer core. It is very 
doubtful, however, whether this advantage is 
not outweighed by the introduction of distor
tion of another kind due to the rectification 
which is liable to occur to some extent 
in amplifiers of this type. Music and speech 
heard through such an arnplifier certainly sound 
clearer and freer from " muffle," but it has a 
curiously thin, flat quality which is by no 
means satisfactory when heard from a loud
speaker. 

If the reader desires to try for himself this 
system of intervalve coupling, he will find the 
following values give fairly good results in 
L.F. circuits :-

Anode resistances : so,ooo ohms. 
Coupling condensers.: .or p.F. 
Grid leaks: I megohm. 

A final word of warning as to the number of 
valves to use for L.F.amplification: Remember 
that every additional" stage" of magnification 
increases the inevitable distortion, and. any gain 
in loudness beyond a certain point is outweighed 
by the accompanying deterioration in quality. 
Strive always to obtain the greatest possible 
amplification from each valve, and limit the 
number of valves used. For all normal pur
poses two stages of L.F. amplification should 
suffice, three being necessary only when a very 
large volume is required. 

Messrs. Elwell, Ltd., have sent 
for trial a mounted high-frequency 
jack unit, for cutting out stages of 
H.F. amplification at will. This is 
in the form of a box of moulded 
composition about 3 in. by z in. by 
I in., arranged to fasten on to panel 
or baseboard by two screws. It 
has three terminals for connection 
to anode of preceding valve, grid of 
following valve, and leak connection 
to L.T. ; and a jack fltting at one 
end. 

A .0003 !'F fxed condenser and 
grid-leak of reliable make are incor
porated. 

On test the insubtion was found 
excellent ; the components of the 
right value ; and the unit functioned 
correctlv. 

The appara!us used for the transmission of opera from the 
"Old Vie." to the London Station. 

This -jack should prove a great 
convenience for experimenters who 
use several H .F. stages. 

c 
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ry·"HESE notes are written in 
.1 the hope that they may be 

of some assistance to the 
would-be experimenter or beginner 
who contemplates constructing a 
suitablewireless receiving apparatus, 
or for the more experienced worker 
who wishes to discard his present, 
possibly crude or inefficient 
apparatus, in favour of a more 
ambitious installation, but who is 
unable to decide exactly on what 
lines to proceed. 

A perusal of the articles and 
photographs in the various 
periodicals devoted to that mcst 
interesting hobby and branch of 
science now so familiarly and 
comprehensively defined by the 
term " wireless " cannot fail to 
quickly direct his mind to the very 
diversified practice which every
where prevails in connection with 
the design and arrangements of 
wireless receiving apparatus, so 
that no wonder he hesitates before 
commencing work and makes 
enquiries from his more advanced 
radio friends. 

The usual perlexing questions 
arise:-

"How many valves to use? " 
" Whether to use high or low

frequency coupling ? " 
" Tuned anode, resistance 

capacity, plug-in or tapped 
transformer coupling ? " 

" Whether to mount the whole 
of the apparatus in one_ case or 
cabinet ? " or-

" Whether to make several 
separate instruments or even 
component parts connected 
together on the bench-? " 

and so varied are the possibilities 
and so different the governing 
f~tdors in each particulat case 
that it is impossible to give a 
general answer equally applicable 
to everyone. 

On the other hand, by ascertain
ing the nature of the experimental 
work proposed and the require
ments of the completed set it is 
possible to systematically arrive at 
a working basis. 

The ultimate size and cost of the 
completed installation is largely 

dependent upon the wavelength, 
range and distance from which 
si!_:nals are reGtuired, and their 
str :.·ngth. 

Again, the question of compact
ness, portability, accessibility, and 
the possibility of expansion and 
alteration to the apparatus must 
be considered, whilst the embarras
sing financial limit cannot be dis
regarded by many experimenters. 

Far too many amateurs con
templating the construction of 
their first set ambitiously ask for a 
suitable diagram of a multivalve 
set, which they wish to be capable 
of receiving good signals (perhaps 
on a loud speaker) from all the 
usual high and low power stations, 
including amateurs, the B.B.C. 
Stations, and the like, on the. whole 
range of wavelengths at present in 
use. However, as those who have 
attempted this are aware, such a 
course is full of obstacles and 
difficulties, and either the work is 
stopped before completion and 
remodelled on new lines, or else 
dissatisfaction reigns when it is 
used. This is particularly so if 
the whole of the apparatus has 
been mounted in one cabinet or 
case when any subsequent attempt 
to alter an inefficient portion of the 
circuit may be more trouble than 
to rebuild the ·whole set. 

Unless a portable set is required 
there are few points in favour of 
mall:ing the whole apparatus into 
one instrument, whilst on the other 
hand, the unit system has many 
advantages. 

Portability is not generally one 
of the requirements of an experi
menter's set, for it is usually under 
test, alteration, or expansion. It 
is a different proposition when the 
professional wireless manufacturer 
turns out very elaborate instru
ments with the whole of the 
apparatus mounted in a nicely 
constructed box or cabinet with 
the adjustment controls neatly 
and symmetrically arranged on one 
panel, for it must be remembered 
that such tests are not made for 
the experimenter, or serious worker. 
They are intended to be used just 

as they are, as finished instru
ments, not intended for alteration or 
extension without being dismantled 
and rebuilt. 

The use of the unit system 
produces a very neat set always 
complete, but never completed, f;)r 
an additional unit can be alwavs 
added, or an unsatisfactory o;1e 
altered, or replaced, without dis
turbing the others. 

Another important point to be 
borne in mind is that although the 
science of wireless has advanced by 
leaps and bounds during the last 
few years, it is still in the com
parative infancy of the experi
mental stage, and every week or so 
records some new development of a 
more efficient or more selective 
circuit. As there is no reason for 
supposing that such discoveries 
will not continue to be made for 
many more years before all the 
possibilities are found and the 
most satisfactory methods and 
apparatus devised, many of the 
present instruments 111ay thus 
require continual alteration or 
replacement in order to keep pace 
with the developments of time, 
and here, again, the unit system is 
by far the simplest and easiest 
method of securing this elasticity. 

Take, for example, the case of, 
say, a five-valve set employing two 
high-frequency, one detector, and 
two low-frequency valves, thes2 
might be concentrated into one 
large instrument or the following 
four separate units, each of which 
fulfils a distinct and different 
function, viz. :-

I. Tuner. 
2. Two H.F. valves. 
3· Detector. 
4· Two L.F. valves. 

In the event of a subsequent 
desire to employ a different circuit 
for, say, the high-frequency 
section, the alteration might cause 
a lot of inconvenience in the case 
cf a large instrument which would 
have to be out of action for some 
time, whereas it would be a simple 
matter to temporarily remove the 
above No. 2 unit for alteration or 

(Co;ztinued on Pt'Ke 279). 
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OTHER ETHER WAVES 
By C. J. COZENS, M .. C., B.Sc., Associate of Uniursity Cortege, Southampton. 

An article rcv·iewing in a most interesting manner the 
range of k110!L'Il ether t•ibrations and their properties. 

T HE radio enthusiast is apt to tose sight 
of the fact that the ether waves which 
make possibte the wonders of wireless 

do not constitute a unique natural phenomenon. 
As was pointed out by a writer in the first 
number of MoDERN WIRELESS, the light and 
heat from the sun are also propagated through 
the intervening space by electromagnetic waves 
similar to wireless waves, but differing from 
them i.n wavelength. He suggests that the 
waves of light and heat are less wonderful to 
the human mind than electrk waves, for the 
former are perceived by the senses and the 

latter are not. That may be so, but there are 
other waves which do not directly affect the 
senses; X-mys, for example, must certainly 

A D 
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Fig. I.-Diagram of a Wave. 

"ELLA" BATTERY CHARGERS 
They work from a Lampholder. 

SAVE THEIR COST IN A FEW WEEKS. 
Testimonial from a D.C. E\.LA user. 

1\l:r. A. P. "'~"elch, 33, Eastwood Road, Goodmayes, Essex, writes:-~ 
I believe I was one of '\"'Ur ftrst customers for the" Ell a" Battery Charger and ~I 

have had the tnac.hine 1iow for some time, and gh"Cn it a thorough tes.t, I sho~tlil ltke 
you to kno·w that it is satisfactory in every way~ and is giving very good serv1ce. "' • ! 

the ntachine is beautifullv balanced. It has stood on the top of a 
bookcase on a rul.Jber pad, not fastcnef.i down in any way, and it runs 
in this position quietly and without vibration, and n1ay be lt>ft f~r 
long periods \Yithout attention. On several occasions I have lf•ft .1t 
rum1ing all the week-end while away frotn hmne. I can do th1s, 
because I am using it to eharge thrf'e 250 <l'!npe:rre-hour House Lighting 
Cells, which arE' used for f]Uite a number of purposes. A nmuher of my 
fricncl.s ha~, on my rccom1nendation, purchased a Converter and the 
opinion of them all agrees fully with my own. 

"Wireless "reeldy" says:-
" \Ve are of the opinion after cl0se C'Xatnination of this sturdy 

little machine that at the rcasonahle price askf'd. for it it 
rf'pr,esents good valil1e and wiH prove a good in vestment to 
those who possC'SS a valve set alld have access to a D.C. ~upply.'" 

Et..LA Wireless Volt Meters, portable and awitcllbOard patterns tor 
reading plate and battery volts on one scale. 

Pocket typ~, ll1. Switchboard type, 111 Ss., post free. 
All makes Britiah Headphones. All patterns British Valves 

from Stock. 
TJ>ade also suppl;ed. 

LIONEL R6BINSON & CO., 3'~ p~~~!, ':'J.'6L'iro':N' ~~ 2· 
n ... G.Mat'"et .. 

Output 5 amps.. 9 volts. Macbine o::;ly, £5 12 8 
With Swi:bchbo.ard and. PG1e. Iodlc'l'ti,ng Amme ~er 
and Beguiating lt'e1:St::t;:~.~e a; il.1u'3tr _,ted, £6 U 0 

ADVERTISEMENT RATES 
"WIRELESS 

ORDINARY POSITIONS. 

13 wsertwns consecutive • £15 per page and pro rata. 

6 £15 plus 5% per p~ and pro rata. 

1 to 5, • £15 plus 1001,, per page and pro rata, 

SCHEFF PUBLICITY 

WEEKLY.'' 

l\EXT MAT1 ER (In col""""" only) 

13 insertions consecutive 

6 
1 to 5, 

£20 per page and p1'0 rata 

£20 plus 5% per paJe andtrro rata. 

- £2(} plua 10% per page and pro cata. 

ORGANISATION, LTD. 
(Adv~rtisement MaDagers, Wireless Weekly and Modern Wireless), 

125, PALL rAALL, LONDON, S.W.l. 'Phone-Regent 2440 (2lines). 



MODERN WIRELESS 

be considered as wonderful as " wireless " 
waves, and it is only a matter of view-point 
as to which are the more useful to mankind. 
Wireless waves enable us to commtmicate with 
distant points not materially connected with 
ourselves, whilst by X-rays we are able to see 
through material substances. 

All ether waves are fundamentally the same. 
They consist of vibrations in the ether, these 
vibrations being executed in a plane at right 
angles to the direction of propagation· of the 
waves. The three characteristics of these waves 
are velocity of propagation, amplitude, and 
wavelength. The velocity is the same for all 
kinds of ether waves-namely, 300 million 
metres per second. Fig. I represents a wave 
which is travelling from left to right. The 
velocity with which the crest of a wave 
moves forward is the velocity of the wave. 
The height of the crest above the mean 
level is the amplitude. How does the ampli
tude affect the wave ? It increases the 
intensity of the phenomenon, e.g., other things 
being equal, light waves of greater amplitude 
give a sensation of stronger light to the eye, 
and electromagnetic waves of greater amplitude 
have a greater effect on the receiving instru
ment. For practical purposes, the most im
portant characteristic of the wave is its length. 
The distance between one crest and the 
next is the wavelength. Ether waves, varying 
in length from o.I tenth-metres 1 (I tenth
metre =Io-10 metre) to 20 or 30 kilometres are 
known and have been investigated. 

The visible light from the sun does not con
sist of waves all of the same length ; they range 
in length from about 4,000 tenth-metres to 
about S,ooo tenth-metres. Here different 
wavelengths give us the perception of colours, 
red light consisting of the longest waves, and 
violet of the shortest ones. 

The waves given out by the sun bring us 
light as well as heat. The heat waves, usually 
known as the infra-red, are longer than any 
of the visible light waves. Infra-red waves 
from 7,6oo tenth-metres up to about 6oo,ooo 
tenth-metres (o.o6 millimetres) have been dis
covered, 'arid it is found that whereas the 
shortest heat waves have properties similar to 
those of visible light, the properties of the 
longest heat waves resemble those of wireless 
waves-a significant fact, as we shall see later. 

xo tenth-metres =I micro-milli.rn.etre 
I ,ooo micro-millimetres= I micron 
x,ooo microus =I millimetre 
I 100o millimetres :...:::; I metre 

Tllus o.r tenth-metres wuuld be r hwldred-thousand-millionth 9£ a metre. 

January, I924 

Still considering the ·waves from the sun, we 
find that the visible violet light wJves are not 
the shortest. The shorter waves, called the 
ultra-violet, although not perceived by the 
eye, can be detected by their action on the 
silver salts of a photographic plate. For this 
reason they are. sometimes called " actinic " 
or "chemically active" waves. The longest 
ultra-violet waves closely resemble the visible 
violet light, but the shortest known ultra-violet 
waves have properties more closely related to 
those of X-rays. Here again is a significant 
fact. 

At one part of the scale we have a range of 
waves of all lengths from I,ooo to 6oo,ooo 
tenth-metres. Behveen these limits the pro
perties of the waves have been definitely 
studied. Above and below these limits we 
have uninvestigated gaps. 

The waves of greatest known wavelength are, 
of course, the " wireless " waves ; the shortest 
known waves are the X-rays and the Gamma 
rays from radio active substances. 

X-rays vary in wavelength from I tenth 
metre to IO tenth-metres. They exhibit many 
of the same properties as light, e.g., they affect 
a photographic plate; but the greatest differ
ence is in their power of penetra.ting material 
bodies. The opacity of a substance to X-r2.ys 
depends upon the nature of the substance; 
thus lead and mercury are very opaque t~ 
X-rays, cork and aluminium very transparent. 
Similarly bone is less transparent than flesh, 
and this fact has proved of great value in 
surgical science. 

The Gamma rays (discovered in I89o, one 
year after the discovery of X:rays) are waves 
even shorter than X-rays. They are emitted 

. by radioactive substances, such as uranium, 
during their transformation. These wa vcs have 
lengths from O.I to r.o tenth-metre; and their 
properties differ very little from those of 
X-rays. 

z66 

Thus, in order of increasing wavelength, \Ve 
have Gamma rays, X-rays, ultra-violet (or 
che1nical) waves, visible light (violet to red), 
infra-red (or heat) waves, and electromagnetic 
(wireless) waves. 

l,'able I shows, in a general way, the complete 
range of wavelengths of ether waves. 0\ving 
to the enormous difference behveen the wave
lengths of the waves at opposite ends of the 
range, it is impossible here to give this diagram 
to scale. The actualwave length of the various 

(Continued ou page z;z.) 
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Approaching One Million & Half Satisfied--, 

Customers Study Our Advertisements. I 

ELKA Y WIRELESS CO. 
BRITAIN'S LARGEST EXCLUSIVE WIRELESS STORES 

QUALITY, QUANTITY AND p1·oneers of Cheap Pri·ces. SEE ouR siX-WINDow 
CONSISTENCY OUR MOTTO. DISPLAY OF BARGAINS. 

You may require apparatus not detailed below. Be confident-we sell everything for wireless. 
WRITE TO ·ELKAYS-WE STOCK IT. 

ELKAY Lightweight Headphones, 
4,000 ohms, all guaranteed per pair 
FELLOWS' New Lightweight 'Phones, 
4,000 ohms, stamped B.B.C.... . .. 
SUPER 'PHONES, Light, Easy Adjust
ment, 4,000 ohms, guaranteed ... 

12/9 
18/6 
13/9 

ALL MAKES OF VALVES IN STOCK 
MARCONI R.EDISWAN, MULLARD and COSSOR (Red & Plain Top) 

Dull Emitters, Ediswan & Marconi, 21/
Special packing and post 1 /- each extra. EACH. 

N & K (The genuine article), 4,000 12/9 
ohms, all guaranteed •.. Per pair 
ALSO BROWNS, BRUNET, THOMSON-HOUSTON (French), ETC. 

State What Make of LOUD SPEAKER you Require, 
EVERY TYPE IN STOCK. 

DUTCH VALVES . . . . . . 6f11 & 7f11 IVORINE LABEL SET, 12 dillerent titles VARIABLE CONDENSERS of high quality. 
L.F. TRANSFORMERS. Ratio 5 to r. All the set 6!d. With aluminium top and hottom plates. 

guaranteed (postage r /-) . . . . each 11/3 FILAMENT COMPLETE CIRCLE RESIST· Complete with knob and dial, guaranteed 
CRYSTAL DETECTORS . . 1/9, 1 /3 & 10ld. ANCE SCALES, o to 300 . . . . each 6d. accurate: 
CRYSTAL DETECTORS, enclosed in glass case BELL WIRE, Tinned Copper, r2 yds. . . 6d. Vernier .. 4/-

2/6, 2f3, 1/6 VALVE LEGS, nut and washer . . each 1d. .ooor . . . . 4/-
AERIAL WIRE, 7/22, guaranteRd hard· VALVE LEGS, nut and washer per doz. 10d. .0002 , • • • 4/6 

.ooos •• 

.00075 •• 

.OOI • • 
drawn copper, rooft. (postage rj-) .. 1;101 VALVE PINS, nut and washer .. each 1d. .0003 .. •• 5/8 

CONDENSER VANES, flxed or mo1·ing VALVE PINS, nut and washer per doz. 9d. SUPER-QUALITY 2-WAY COIL HOLDER •• 
per doz. 3~d. PLUNGER SPRINGS, complete .. each 1d. REAL EBONITE 3-WAY COIL HOLDER .. 

REAL GOLD CAT'S WHISKERS . . each 2d. SLID ER ROD, brass, 13 ins. long, ! in. sc]uare, 
REAL GOLD CAT'S WHISKERS per doz. 1 ;5 drilled.. . . • . . . . . t•ach 3td. O.B.A. NUTS . . • . • • per doz. 

6]3 
7/9 
4d, 

SILVER CAT'S WHISKERS . . • . each td. SLID ER KNOB . . . . • • each 2d. DETECTOR ARMS, Ball Joints, Ebonite 
SILVER CAT'S WHISKERS .. per doz. 7d. SWITCHES ON EBONITE, S.P.S.T. each 1/6 Handle and Whisker Holder .. • • 3jd. 
CONDENSER SCALES, o to r8o .. each 3td. S.P.D.T., each 1/11; D.P.D.T. .. each 2/9 WOOD SCREW TERMINALS •• each 1ld. 
BASKET COILS, set of 6, up to 3,ooo metres 2(4 CONDENSER SPINDLES, all sizes in stock, SHELLA 
SLEEVING, 3 yds., assorted colours, for . . 11td. from . . . • • . . • , . each Hd. C • · • • • • per bot., 10}d.& 6d, 
NUTS, 2 B.A. • . . . . . per doz. 2td. SCREWED ROD, 2 B.A., 12 ins. long each 3d. AERIAL PULLEYS •. each 10ld., lltd., 6d. & 4jd• 
NUTS, 4, 5, 6, and 8 B.A. .. per doz. 2d. SCREWED ROD, 4 B.A., 12 ins. long each 2id. TINFOIL .. .. • • large sheet 4d. 
WASHERS, 4 B.A. , . . . per doz. 1d. RUBBER INSULATED LEADING-IN WIRE COPPER FOIL, 6ln. wide • • • . per ft. 5d, 
WASHERS, 2 B.A. . . . . per doz. lid. per yd. 1ld. G 
CONTACT STUDS, with nuts and washers VARIABLE GRID LEAK, Pencil type . . 1f11 RID LEAKS, •i and 2 meg. • • each 10id. 

per doz. 4d. INSULATORS, white reel, 2 iu., each 1d.; FLEX (Twin), various colours •. per yd. 2d• 
TERMINALS, with nut and washers per doz. 11d. CONNECTING WIRE, tinned copper, 20 gauge 

~;:::::::::::e:a:ch::1:d·:•:1:l:d.::&::2d:·::I:N:S:U:L:A:T:O:R:S:,~:·:hl:·te::eg:g:,:e:ac:h:2:d:·:::p:e:r:d:oz:·:::1:j8::::::::::::::::::::::::::::3~yds. 2d, -.... OUR NEW BRANCH NOW OPE.N 

159. BISHOPSGA TE, E.C.2. 
(12 DOORS FROM LIVERPOOL STREET STATION-ON SAME SIDE.) 

EBONITE KNOBS, 2 B.A. • • each 2d. & 3d. 
SPACING WASHERS, large . • per doz. 2ld. 
SPACING WASHERS, small • • per doz. 1id-
CRYSTAL CUPS, 2 screw • • • . each 1d. 
CRYSTAL CUPS, 4 screw . • each 2d. 
FIXED CONDENSERS, all capacities each 10!11. 
EBONITE, cut to any size by machinery while 

you wait . . . . . . . . per lb. 3/6 
TELEPHONE TERMINALS, nuts and washers, 

each 1ld. . . . . per doz. 1/3 
W.O. TERMINALS, nuts and washers each 2d. 
W.O. 'I'ERMINALS, nuts and washers 

per doz. 1/7 
PANEL BUSHES, drilled . • each Hd. 
PANEL BUSHES, drilled • . per doz. 1/3 
TOP CONDENSER, bushes . • . . each 1d. 
TOP CONDENSER, bushes . . per doz. 9d. 
BOTTOM CONDENSER, bushes . . each 1d. 
BOTTOM CONDENSER, bushes per doz. 7d. 
SWITCH ARMS, 4 laminations, ebonite knob, 

complete with panel, bush, nuts, and spring 
washer . . . . 8!d. 

STOPS, with nuts . . :: 'per d~;. 6d. 
FILAMENT RESISTANCE&, smooth action, 

marvellous value . . . . . , . . 1/9 
""ith engraved dials . . 2/6 

WOUND INDUCTION COILS (postage gd.): 
12X4 9X4 Sxzt 6X3 6xz 
2/5 2/3 1/11 1/8 1 /5 

TAPPED INDUCTANCE COILS, 20 tappings 
\vound to r,6oo metres . . . . ('ach 2/6 

VARIOMETERS (Tube type), complete with 
knob .. .. .. .. .. 3/11 & 2/11 

DOUBLE 'PHONE CORDS, full length . . 11 !d. 
HERTZITE, genuine, in Lox . . . . Bd. 
TA LITE, gcnuine 1 in box . . . . . . 3d. 
PERMANITE, genuine, in box . . • • 8d. 
ZINCITE, genuine, in box . , • • • • Bd. 
BORNITE, genuine, in box . , . . • . 6d. 
MIXED CRYSTALS (6 kinds) . . . • 9d. 
CARBORUNDUM . . . . . . . • 5jd. 
ZINCITE and BORNITE, both in box . • 1/-
COIL PLUGS, real ebonite . . 1/3, 10!d. & 9!d. 
EBONITE CONDENSER KNOB AND DIAL.. 1/6 
FILAMENT RESISTANCE DIALS .. ..,. 8!d. 
H.F. PLUG TYPE TRANSFORMER 1 

r, 150 to 450 metres .. . • .. 3/9 
:::. 250 to 700 " . . . . . • . . 4/-
3. to rzoo , . . . • • . 4/3 
4· to zooo , . . . • • • 4/6 
5. to 3200 " • . • • .. 4/9 
6. 2200 to s6oo " . . . . . . 5/-

ENAMEL WIRE in l, t and r lb. reels: 
22 24 26 28 

per lb. 2/4 2/8 3/2 3/8 
Note.-Bobbins 2d. each extra. 

POTENTIOMETERS, guaranteed up to soo 
ohms, superior make, compact size · . . 7/3 

CRYSTAL DETECTOR, glass enclosed, f1tted 
on 4 X 2 ebonite panel with terminals for 
aerial, ec(lrth, and 'phones, already wired 
and beautifully finished .. .. .. 4/9 

VALVE HOLDERS . . • • each 10§d. & 1f3 
BATTERIES, H.T., dry: 

30 volts, including Wander Plugs • , 5f9 
6o volts, including Wandc.r Plugs .. 9/6 

AMALGO PLASTIC METAL, for fixing crystals. 
No Wood's metal necessary . . . . Gd. 

GOLD SEAL PLASTIC METAL, for fixing 
crystals . . . . . . . , . • &d. 

IVORINE NAME· PLATES, all readings 
each 1 d. .. .. .. per doz. 9d. 

EARTH CLIPS, Copper, adjustable. . each 6id. 
THE WONDERFUL TITANIC CRYSTAL SET, 

stamped B.B.C" including I pair of 4,ooo 
ohms headphones, aerial wire, insulators, 
leading-in wire, lead-in tube, earth dip, 
etc. Maker's price 3 guineas. Our price 33/9 

Please address Post Orders to: Please send ample postage. 

MAIL ORDERS DESPATCHED 
SAME DAY AS RECEIVED. 
Goods sent to all parts of the 

World. 
For alterations of prices see our 
announcements in" Wireless Week
ly " " Amateur Wireless " and 

' " Popular Wireless." 

"ELKAY" WIRELESS eo. 
225 and 227 BISHOPSGATE, LONDON E.C.2. 

OPEN SATURDAY ALL DAY. SUNDAYS 11-2.30. TRADE COUNTER NOW OPEN. Special Terms to Radio Clubs. 
• E K YWIRY AYE LON 0 {CENTRAL 8544, RETAIL. Telegrams • L A '' D N. Telephones BISHOPSGATE 2313, WHOLESALE. 

REMEMBER-DON'T PAY MORE! 

In replying to advertisers, use COUPON on last Pagl 267-xxvi. 
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Full instructions 
for building this 
fine SoT. lOO Set: 

T HE tremendous success which followed 
the publication of constructional articles 
dealing with the S.T. roo Circuit and the 

heavy demand from our readers for further articles 
on the same subject, has led us to place on the 
market an Envelope containing the fullest details 
about it. 
This Envelope can be bought by anyone' in full 
confidence that with the least amount of mechau
ical ability he can build a really first-class l~e
cciver--similar in every respect to the orte 
illustrated above, 
But even more important, this Envelope con. 
tains working hints am! instructions which_ will 
prove invaluable to anyone operating a Heflex Set 
tor the first time. 
We have aimed, in fact, to make the material 
contained in this Envelope as 
comprehensive as possible. Why 
not get one to-day and start 
building this most fascinating of 
Ecceiving Sets ? 

From all Books~llers l/6 

January, 1924 

! 
_J 

SIMPLEX RADIO CHARTS. 
WE ha'"'e just published a 

of envelopes, each of 
fuJJ size chart for bnjJding a 
(sec below) together with a booldt>t 
exactly the comporH'nts which arc 
the constructiou of th-2 Set. 

1'\o. r.-A Two-Valve Receiver 

1'\o. z.-A Thrse-Vah::e Receiver 

No. 3.-A Four-Valve Receiver 

From aft 
booksellers or 
direct (postage 2d. extra), 

t.·-

11-
11-

I 

RADIO PRESS Ltd.-Deve~eux Court, STRAND, W.C. 2 
Gilbert Ad. 

268-xxvii In repl_ying to advertisers, use COCPON on last page 



A Valv.e. Adapter Pm!l 
From Messr;;. Grafton Electric 

Co. comes also a vaive a(tapter
plug to push in tlie valve~socket 
0f sets which are alFeady wired up, 
ami carryil\lg tile v.alve i:tself in the 
regular type tJi s.ocket on the 
upper surface : procv.iding a tapping 
in tke gTid-<eireuit at which to 
intmduce grid-bias fwm grill-cells 
or potentiometer,. etc. This is in 
the f0rm of a well-finished ebonite 
bl0ck, carrying the necessary plugs 
anll va1ve-legs ;, anll with. a twin 
flex issuing from the side which 
completes the grill-circuit, across 
which the potentiometer, etc., is to 
be connected. On test, it ade
quately filled its purpose,. and >vas 
convenient in use. 

The fitt ng prov;des anext··e;uely 
useful addition to a,n existing 
boxed up set, enabling stabili,ing 
bias to be given to H.F. valves, 
or a negative bias to L.F. valves 
so as to reduce distortion in loud
speaking sets. There are also pos
sibilities in the direction of adapting 
existing sets for dual-amplification 
by means of this fitting. 

A Fixed Condenser -ltoider 
A neat and useful little fitting 

is the small condenser-holder pro
duced by the G.rafton Electric Co., 
for use with their well-known 
clip-in type of fixed condenseT. 
This is an ebonite strip carrying 
the necessary clips, in which the 
condenser is slipped (enabling it to 
be changed at a second's notice 
without disturbing any connection); 
and two small terminals. 

On trial, the insulation was 
excellent ; and: the fitting held the 
condenser firmly, giviflg good si1ent 
contact, and easy replacement of 
the lat-ter. 

A Safccy- Valve Holder 
Messr:s. Leigh Bros. I1ave sent 

for inspection a form of vahe
holder w11ich is Claimed to be 
" f0ol-proof," in that it is mani~ 
festly impossible to plug the valve 
in in such a position that the H. T. 
battery is connected, even moment~ 
arily, across the filament, with 
the all-too-familiar result. This is 
achieved by simply . sinking the 
sockets well below the surface of 
the plug, so 1ihat llnfesS the legs· 
are presented in. the right way 
round it is impossible to enteT them 
far enough to make contact at all. 
It is also provided with scrt;ws 
instead of legs, and has a centre 
hole tapped Ko. 4 B.A. for fixing 
on the panel. This holder itself 
can be used as a drilling jig for 
drilling the panel. The unit is 
nicely finished, and at the mode.rate 
price at which it is offered should 
find wide application. 

A Filament Resistance 

Messrs. Marconi Scientific Instru
ment Company, Ltd., have snbm~tt<rd 
for test a filament resistance of an 
interesting type, by means of wlfch 
extremeLy fine adjustment of 
J!lament temperature is po,;sible. 
It is arranged for panel - mounl:ing 
hv means of three small screws ; 
a· brass template is provided for 
drdling the necessary holes in the 
panel. It occupies a space of 
about 2 in. square, and is 31 in. 
long below the panel. 

The resistance is wound as a 
cb'e spiral on a rectangular olock 
of insulating material which is 
pivoted at one side and. pulle(il 
up by a small spring so as to make 
go::Jd contact between the wire and 
a copper spiral on the controlling 
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spindle. As thl,s is tuif'ned, contact 
is established at any. desix:ed point 
in the length of the resistance-wire, 
giving a smoo~h and apparenlfly 
certain action. ·The finish .and 
workmanship are, . as ane wourd 
expect, of a ,high order.; a clear 
and open white engraved scale 
giving a handsome fiaisli, 

On pmctical· test, ·the' resistance 
was found to oe about ,31f ohms 
maximum, with a· curtent ·cor
respon(ling, to. the . demand~' of 
two ord~na.ry R valves, the wire 
heated up considerably ; and 
probably partly as the result of 
expansion by heat pf the insulating 
f0rmer, there was exhibited a 
tendency for the pivots to se:Ze 
so that irregular contact resulted. 
With the current for one valve
filament only, the wire remained 
cooler, and this effect was ;not 
nol.iceable ; the adjustment was 
easy to make for a cr,Lcal opt:mum 
and there were no no:ses due to 
irregular contact. 

\Vhen tested, the insulation re
sistance was found to be very 
good. Substantial stops are 
Rrovi;~cd, and there is a defin:te 

off posltion. 

A Coil Holder 

The Grafton Electric Co. have 
sent for examination and test a 
fixed coil-holde:11 for n10umting phlg
in coils on base-boards and pa,neJ
fronts. This is neatlv and sub
stantially made ; the. insulation, 
on test, proved excellent ; and 
the f1tting was of standard size. 
giving good electrical connection. 
Small plated terminals aFe pnDvided. 
A detachable plug. is prowided in 
case it is desired to reverse the 
coil in the holder. 
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W ITH dull emitters of the 
very low consumption 
type like the Ediswan 

A.R. ~o6, the Marconi OsramD.E. 3, 
and the B.T.-H., it is quite pos
sible, if a set is used only for 
comparatively short periods on 
end, to work both filament and 
plate supply from the same battery. 
If tHis is done, it is desirable that 
cells of fairly large size should be 
used. Both the Ever-Ready 
Company and Messrs. Siemens 
make 4!-volt batteries which are 

l 
...!!!!.. 
...!!!!.. -Jiiij" 
'1iil 
Jiiij" '-------, = 
...!!!!.. 
.!!!!!!. 

Fig. I.-The circuit 

very much bigger and heavier 
than the kind used for pocket 
f1ashlamp purposes. As the valves 
mentioned consume only 6o milli
amperes in the filament circuit, 
these batteries are quite capable 
of standing up to the load put 
upon them if they are given plenty 
of time to recuperate. 

The circuit which is shown in 
the diagram is perfectly straight
forward: one simply fits the 
batteries with a clip connection 
provided with a plug and socket, 
and uses the last three of them for 
heating the filament. A simple 
and easily made clip connection is 
shown in Fig. 2. This consists of a 
short length of i in. square brass 

rod, in each end of which a hack
saw cut is made. 4 B.A. holes 
are drilled and tapped at right 
angles to the cuts, the screws 
inserted into them serving to clamp 
the clips tightly in position on the 
battery strips. Between the two 
tapped holes an ! in. plain hole is 
drilled which forms a socket for 
the Wander plugs. 

The batteries should be used in 
rotation so that the load upon all 
is equalised and the longest possible 

. 0::::::::::: 
HACKSAW cvr. 
Fig. 2.-A clip connector. 

time for recovering is given. One 
can easily do this by making a 
point of removing the three cells 
at the negative end after each 
receptimi and placing them at the 
positive end. This does not take 
a moment 'owing to the ease with 
which the clip connections can be 
unfastened and secured again, and 
if, say, a total of 54 volts is in use, 
it means that tbe batteries tlJat 
have been employed to light the 
filament do not have the same 
load again for twelve davs, even if 
the set is in daily use. · 

. R W. H. 

CONTRIBUTIONS 
FOR THESE 
PAGES ARE 

INVITED AND WILL 
BE PAID FOR AT 

OUR 
STANDARD RATE. 

2j0 

January, 1924 

CHEAP hooks for indoor 
aerials may be made by 
first procuring two or three 

feet of ebonite tube, having about 
i in. bore. Cut this off in lengths 
of from 4 to 6 in. and plug each end 
with some deal dowel-rods of a 
corresponding diameter to the bore 
of the tubing. On one end is 
screwed a brass bracket, of the 
shape shown in the diagram, in 
which are two holes for the purpose 
of fixing to the wall with Rawl
plugs, and through a third hole a 

Tu se 

~ 
8<NT """"' •oR ""''" bl WALLS oR PICTURE HooK 

WHERE RAil. IS AVAILABLE 

screw is passed from the back of 
the bracket into one of the plugged 
ends of the ebonite rod. The bent
over portion of the brass bracket 
acts as a picture hook. This is to 
be employed where picture rails 
are not available, but in the other 
case ordinary picture 'hooks may 
easily be adapted. The further 
end of the ebonite rod (which has 
been previously plugged) receives 
an insulated hook, as shown. This 
completes the making up, which is 
quite simple. The hooks are now 
secured to the wall in suitable 
positions, the aerial being passed 
round the room through the in· 
sulated hooks. H. B. 
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·THE elfmiLiie.. 1n$ula.toi-s tn .. Figs. 
, 1 a.nd :a.;;v-re for.useun woodeJJ., 

· . ~ panels: 'arHLciay b5reccim
mended for their simple construc
tion. 

All that is necessary in the case 
of Fig. I is the cutting of eb-:mite 
tubing into lengths, just a shade 
1 :ss than the thickness of the 
board for which they arc required. 
The terminals, etc., may then b.; 

© 

Fig. I.-How to 1fWlie ebonite insulator 
for pamls. 
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[l A SIMPLE D 
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A SIMPLE, effectiye and 
efficient crysta.l hcild.er, 
having many advantages· 

over the usual types, may easily 

BEARINGS FOR 6.B.A.S<:RE.W5· 

I CRYSTAL GRIPS 
• 5PI RAL SPRING 

be made by the home constructor. 
The chief point in its favour is 
that any spot on the whole of the 
crystal may be found, as all the 
surface of the crystal is exposed 

pulled up tightly on to the eb::mite 
wa.shers which are parted off froiR 
qdlled ~t;>::mite rod, <~;nd placed pn. 
eithe'C stde of the b::>ard. 

· In Fig. 2 the same method is 
employed a~ outlined ab::>vc, except 
of course four holes are drilled for 
the valve legs in each eb::>nite 
washer, and !our pieces of tubing 
cut off for each valye set. 

E. L. B. 

,-- ,....,. T 
~ 
+ 

l .1 
;f I I 

T 

Fig. z. 
MtXtn1ing 
vahlo. legs. 

and may be turned completely 
round in any possible direction. 
The bracket is first made: (as 
shoWIIin diagram) from some strip 
brass, two holes being drilled to 
act as beaFings, which should clear 
6 B.A. screws, or smaller if desired. 
l'he crystal grips are made from 
some good springy brass, bent 
into a semi-circular shape, holes 
being drilled also to clear 6 B.A. 
One grip is fixed into the left-hand 
bore by mea.us of a small 6 B.A. 
screw, washer, nut and lock nut, 
the nuts being so tightened as to 
allow the grip to turn round freely 
in its• bearing. The other grip is 
fixed to the right-hand bearing in 
a similai' mamneF, but a knurled 
head is desirable to the 6 B.A. 
screw. Between the grip of the 
bearing .a spiral spring of fine steel 
is inserted. Now fix the bracket to 
the panel (as shown), by means of 
a 4 B.A. screw, a washer, spring 
washer and further washer on the 
upper side of the panel, _and a nut 

2]I 
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and lock nut on the under side of 
the parte!, By pulling the knurled 
screw b.ackwards, the crystal is 
inserted •J;>etween two . <;lips. The 
screw is · then release<ilc and the 
screw g_ripsthec.r,vsWr whiCh may 
btL~ · t~tned completely. round 

;o'!l the two bearings, and may a:ll?9, 
be turned round in _·a difl'erenj;· 
directio~ on the bearing of the 
bracket itself. · H. B. 

CONSTRUCTING 
AIR SPACE 

VARIABLE 
CONDENSERS 

A N air space varial.Jle con
clenser may be easily and 
cheaply constructed. That 

described in this article has the 
advantage of having a capacity 
indicator ; ~i.e., a scale which 
indicates the width of the air space 
between the upper and lower plates, 
thereby enabling the experimenter 
to judge the relative capacity in 
operation. 

First construct the lower plate 

HOLE FOR FINE BRASS PiN 

BEND UP FOR 

BEND OvER FoR 
TERMINAL 

CAPACITY INDICATo......._ _ __.. 

.SCAt..£ 8END OVER FOR 
TERMINAL. 

lOWER \~NE 

G:~': C<EARA•ce 

by procuring a circular piece of 
ebonite 3 in. in diameter,and drilling 
a hole through the centre to clear 
a 2 B.A. rod. Insert a length of 
such rod, about 3 in.long, and secure 
by means of lock nuts on the under 
and the upper Sides. Next cut the 
lower vane from aluminium sheet. 
The long projecting portion acts as 
a capacity indicator, and the short 
projection, when bent over, as a 
connection for the--terminal. Lay 
this plate exactly in position over 
the ebonite disc, bend the indi· 

(Continued on page z8o.) 

• 
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(Coulnmcd from page 266). 

kinds of radiation, however, m<.y be seen from 
the following table :-

(;amrna rays 
X-rays 
Shortest ultra-violet wa vcs 
Shortest visible waves (vio-

let), about 
Violet, about 
Blue ... 
Green 
Yellow 
I~ed .. 
Longest visible waves (red) 
Longest waves in solar spec-

O.I 

I.O 

-
o·oooooooo 1 

' 0'00000001 
6oo! o·oooooo 

I 
3,8oo; o·oooo38 
4,0001 
4,500 
5,200 
5.700 
6,500 
7.500 

0'000040 
0'000045 
0'000052 

0'00005 7 
o·oooo65 
0'000075 

Sh~r~~~t electric waves ... 4o,og~:~~~~ ~:~0053 
Longest electric waves, 

• more than ,_, __ 30,ooo metres _,[()~~on_ 

Table 2. Wavelengths of known ether 1·ibrations. 

I I 
Gamma X- l·ndis- l:ltra-

rays. rays. covered. violet. 

January, 1924 

It has been mentioned that the ~hortcst 

actinic waves resemble X-rays and the longest 
heat waves resemble electromagnetic waves. 
It is a well- known fact, too, that red light 
affects a photographic plate less than any other 
kind of light, and red light is the light which 
differs most in wavelength from ultra-violet 
waves, which have the greatest effect on a 
sensitised plate. Does it not seem highly 
probable that we are discovering little by little 
a continuous range of ether waves, and that 
eventually we shall succeed in bridging the 
gaps and in understanding the gradual change 
in properties from the shortest radium rays to 
the longest wireless waves? 

* 
Visible Infra- Undis- \Virelcss 
light. reel. covered. waves. 

Table r. Showing wavelength relations. 

* Since this article was written it has been reported that the " undiscovered" gap has 
been bridged by Dr. Nichols, of Cleveland, t:.S.A. 

REMEMBER 
The FEBRUARY NUMBER of 

''MODERN WIRELESS '' 
will be a 

Special BIRTHDAY Issue 
containing many novel, interesting and instructive 

features. 

ADVERTISERS send your order with copy for 
this remarkable issue not later than January 18. 

' • 

SCHEFF PUBLICITY 
125, Pall Mall, London, 

ORGANISATION, LTD., 
S.W.l. 'Phone: REGENT 2440 (2 lines). 
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BRINGING HOME THE 
RECEIVER 

MODERN WIRELESS 

BROADCAST 

Useful Advice to the Beginner 
By B.L. R. 

Do you }i'cl- pn-:;:;/cd ah:nlt how to begin <circles~ re··eption? This (!l·firle re:'ll ghc you confidence 

I F the thoughts of hundreds 
of people variously engaged 
in doing the same thing 

any cl<tv-namely, wending their 
way from the wireless dealers with 
a parcel and a receipt to the nearest 
J>.O., then purchasing a broad
casting licence, and so home--
were analysed, the great majority 
would show very much the same 
semi-confused, mildly excited con
clition. 

The small minority who have a 
definite knowledge of what is to 
be dc..;1e, how to do it, and the 
opportunities to achieve their pur
pose, we are not concerned with; 
they require no assistance. 

The remainder, from force of 
circumstances, must gain their 
knowledge as they go. These few 
lines are written in the hope that 
they may be of assistance in 

in buying rn1rl u~ing yrwr srt. 

minimising the labour and increas
ing the efliciency of the installation. 

It's all \'erv well to tell a man 
that a broaC!cast-set requires no 
technical knowledge to operate, 
all that is necessary is to connect 
it up to a " P.:\LG." aeriaL that 
is, an aerial containing 100 feet 
of" combined height and length" : 
another connection to earth ; and 
all that remains is to operate the 
set. 

Supposing he liYes in the country, 
in a detached house with plenty 
of space around it, the matter is 
easv. But supposing he lives in 
a second-Jloor Hat, the roof is 
three or more storevs off, and there 
is nothin~ at the b-ack but a well 
to the courtyard and the thorough
fare at the front : the case looks 
hopeless. 

Again, supposing he lives in the 

"suh-bnbs,'' and the maximun1 
span to be got in the back garden 
or yard is 25 feet ; how is he going 
to erect an efficient aerial ? 

\Ye can tell him at once that no 
case is hopeless. Signals have been 
received in the workings of coal
mines. All these difficulties are to 
be surmounted by some means; but 
if thev be as ba<l as those instanced, 
it is l}oped that prior to visiting the 
dealer's to p:Jrchase the apparatus 
the new recruit will have consulted 
an experienced experimenter or 
other knowledgeable authority so 
that apparatus suitable to his 
special circumstances is obtained. 
Otherwise his parcel of standard 
gear is apt to be so much impedi
menta, and the power of the set 
hopelessly inadequate to cope with 
the unfavourable conditions under 
which it is required to operate. 

I C~oll OMJC 
1 E'L ECTR~ Gl Perfect l!':f[!~!ction 

~~ ~ ''Fuller" Tone Selector 
Bevel:ed Dial and Knob, 

3/- extra 

" E. E. C." V ARIOMETER. 
Rang-e 250·420 metres, with 
windings in parallel and 
290-1250 metres with wind· 
ings in series. Price 27/6. 

THE FAMOUS 
" FERROCLAD " 

L.F. TRANSFORMER, 
(PATE:>i'rt'l PENDI:>IG.) 

l'nequalled appearance with 
remarkable amplifying pro
pm·ties. Construct,ed on a 
new prineiple, ensuring an 
absolute absence of dis
tortion. Mounted in ""ft, 
iron screening case, japanned 
dnll black. with nickelled 
littings. Price 20/· 

" One of the handsomest 

pieces of radio apparatus 

we have had the pleasure 

of handling, and which in 

actual operating efficiency 

in no way beli<'S its 

appParancP." - Modern 

Wire!ess, D2c., 1923. 

BROADCASTING 13 miles distant 
audible 10 feet from a loud speaker 
using this variometer and a crystal 
detector only. 

·Head Office: 10, FITZROYI Shou•moms: I Lritnch and Works: 
SQUARE, LONDON, W.1. 303, EUSTON RD., N.W. 1. TWICKENHAM, 

After long month> of patient research this marvellous tone contr·ol 
has been perfected, ""ith the rPsult that music can now be repro?uced 
so faithfully as to be indistinguish~ble trom the aotunl periormance. 
The secret behind the success of thiS wonderful device is its ability to 
(i:te• the sound, Pliminatine; all those parasitic noises which result 
in tt.e rl'production beins harsh and distorted, allowing on!" the pur• 
natural tones of the music to ~<'ach the L<'ud Spe<>ker or 'Telephone. 
Another distinctive featur" worthy of special mention is the 6-position 
switch enabling the qu.~lity of sound to he controllfld to n degree hitherto 
impossib!A. It is supplied in a polished wood ca•e with terminals 
n1arked " input " and " phones " and is for use with either low 
resistance Loud Speaker or He:>dphones. 
Overall size 41! by 3in. by 3~in. high. Code SELKE. Price £1 ss. 

FULLER'S UNITED ELECTRIC WORKS, LTD., 
Woodland Works, Chadwell Heath, Essex. 

Telephone: I! ford 12un (6/ines). Telegrams: "Fuller" Chadwell Htatlt. 

:·. ·;;.:·. :;,:;; ··~; ·; 
: pleased if you will ; 
:come to our Lon· 
:aon Depot, 58, 
; High St., W.C.2, 
:and inspect our 
: complete range of 
: compontrnts, a.p-
; pealing particu 
:tart-;: to experi-
: 1!/(!l~ters. A nvu·a,y 
:make certa.~n of 
: having our Cata · 
; logue No. v 1 bv 
• St'nding a J,ost 
; card nore. 

··················· 
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Broadly, then, we can ·formulate 
the rule "that adverse conditions 
result in loss of efficiency, which 
may be compensated by increase 
in power." 

But we require some standards 
against which to compare indivi
dual circumstances, and for this 
purpose we can take it that the 
following constitute the chief re
quirements. 

A single aerial should contain 
up to 100 feet of wire iri all, meas
ured from its free end along the 
horizontal length and vertical 
height of the down lead to where 
it is connected to the receiver. 

The best all 'round aerial of 
this type would be one erected in 
a clear, open space between two 
poles approximately 75 feet apart, 
and 35 feet high, giving an aerial 
of 70 feet horizontal span and a 
30 feet down lead. 

With this ideal arrangement as 
a guide we must reconcile it with 
our actual conditions. 

If the length is beyond possibility 
it may be possible to increase the 
height, at all events at one end, 
possibly by a mast on the n;>of. 

A careful study of aerials in 
and around London will exemplify 
the hundred-and-one dodges which 
have been resorted to in order to 
obtain the maximum possible under 
difficult conditions. 

Some consist of pieces of packing 
case nailed upon clothes-:line post£ 
and chimney stacks to .give a 
few more feet of height, others 
costly, some ingenious, and many 
of both sorts might be described as 
"Heath Robinsonian." 

What a lot of disappointment 
there .must be in many of those 
stations! · 

The owner has obviously done 
his best at great trouble, and yet 
omitted to .carry the necessary 
precautions throughout. 

One frequently sees the leadAn 
wire brought down from aloft by 
means of stays spacing it from 
the wall ; many "Such aerials are 
insulated from the halyard by 
two or :more insulators, yet the 
down7lead is simply carried on 
a ·pieee of ebonite or a small 
insulator on the end of the 
stav. 

Surely operation ifl affected on 
wet days, and after a few we'li'ks' 
exposure to city flmoke and grime, 
by the breaking down of 'ih.e 
insulation at these points ? 

. If a single aetial cannot be mlli!d 
so as to get tolerably neaT thestan.d
ardl .perhaps a double aerial wil:l 
serve. 

This is, of course, heavi~rtban the 
single, with its duplication .of 
insulation, -spieaders and addi-

tionaf wire, so that the masts and 
running"gear must all be stouteF 
and the expense increased accord
ingly. 

The aerial wire :itself should be 
properly insulated, that is, not 
allowed to touch any part of the 
running-gear, masts, buildings, 
trees, etc. 

The insulators are made of non
conducting material such as glass, 
porcelain or ebonite, but unfor
tunately they lose their insulating 
properties when their surface is 
coated with a conducting medium 
such as moisture or soot, and it· 
is to combat these contingencies 
that the insulators are made in 
peculiar shapes, and two or more 
used in series, thereby increasing 
the possible Jeakage path. 

If feasible the aerial should 
point in the direction of the station 
from which the loudest signals are 
required, or which is most distant 
according to whether the aim is 
to get the loudest possible signals 
from the local broadcasting station 
or a distant one. The down•lead 
should he on the side nearest the 
station. Having considered all these 
factors and decided on the form 
and means to be employed, the 
aerial is erected. 

All connections must be care
fully made and the whole should be 
as secure as possible ; besides the 
ailJloyaace, the danger to life 
and limb consequent on a mishap 
to the aerial gear .must be con
sidered. 

The next -consideration is the 
installation of the " earth." The 
lead to this should be of insulated 
stranded cable. · 

Again a standard may be taken 
and used as a guide to thepeculiar 
circumstances of any one case. 

A good earth wire would be an 
insulated cable of about seven 
strands of 22-gauge wire run in 
porcelain cleats .to a water tal\ or 
pipe about six or eight feet away 
from the set, the water-pipe run
ning direct to the outdoor main. 
The connection to. the tap or 
pipe would be made by a soldered 
joint. 

To the uninitiated soldered joints 
·are not as simple to make ~·.it 
may sound, and to solder to .a 
water system in this way a blow
lamp must be used; .otherwise, 
owing to the thermostatic action. 
of the water in the pipe, it cianiiot 
be heated sufficiently by the ~'" 
dering iron to make the solder 
"take." 

Thi:s is a little job that justifies 
calling in the local plumber, or 
a: friehd \Vith the necessary gear ; 
at most i1: will only cost a. few 
shillings, and once made in a 
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workmanlike manner you can forget 
about it for ever. This is not true 
of the general alternative methods 
of obtaining an " earth." 

An alternative is to burv a 
metal earth mat or plate 1n a 
damp hole in the garden. This 
may be surrounded by charcoal 
to guarantee tht" presence of mois
ture under all conditions. As a 
temporary measure the earth wire 
may be kept in close contact with 
the pipe or tap by means of a 
metal clip, somewhat similar to 
the clip used for attaching a bicycle 
pump to the frame. 

In any case, the wire must be 
bared and it and the pipe made 
clean and bright by rubbing with 
emery cloth. 

If it appears to some that the 
foregoing is somewhat laboured 
and pedantic, it is because so 
much depends upon an efficient 
aerial system ; the " earth " is 
actually part of the aerial system. 
The best receiver made. will not 
function on a dud aerial. 

The electrical energy is originally 
so small, compared with other. 
common applicaticms of the force, 
that a leakage which would be of' 
little account in lighting, or even 
telephonic circuits, is sufficient to 
cause complete loss in a wireless 
receiver. 

This explains the reason why 
Jones, who is a thoughtful and 
painstaking amateur mechanic, 
gets better results under distinct.ly 
unfavourwle conditions and with 
a less powerful set than Smith, 
who is best described as a " slap
dash " mechanic, very possibly in 
spite of a good training. " Good 
enough," is Smith's motto. Jones 
demands the " best possible." 

The erection of the aerial 
and installation of the earth will 
have taken considerably longer 
than may be .supposed, and by 
this time .the mild excitement 
sensed upon coming into possession 
of the " set " ·has iacreased to 
a1most 'fever pitch ; the moment 
arrives to " couple up " and " tune 
in." 

According to the means arul 
aspirations of the owner this will 
_pre~ent a problem yarying from 
the .simple to the apparently dif
iic.uit. 

:But if we first of all assume 
·!1hrot it is a simple crystal set 
maiiily intended for the reception 
Of -the llDcal broadcasting station, 
'the problem rapidly disappears . 

The aerial and earth wires are 
connected to their respective ter
minals, also the telephones-which 
it is presumed have been supplied 
with the "set" and are of 4,000 

ohms and upwards--these .arc 
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" EVER • READY" 

WIRELESS 

BATTERIES AND 

OBTAIN SATISFAC· 

TION AND 100 PER 

CENT. EFFICIENCY 

OVER 20 years' experience and 
research, the finest mater· 
ials, expert supervision, and 

careful testing at all stages of manu· 
facture are the reasons for the 
superiority of "Evcr~I{eady" 'Vireless 
Batteries. 

The "Ever· Ready u series embrace 
all types of" Batteries for every 
\Vireless purpose. 

Special types of large capacity Dry 
Batteries are provided for the filament 
heating of each of the newest types 
of low~temperature valves. 

Write for particulars of these and 
the standard sizes and voltagcs of 
high-tension Battery units. 

Service D.X. Department, 

The EVER-READY 
Coy. (Great Britain) Ltd. 
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TAKE a little trouble with your Aerial 
and you will be amply repaid by the 

vastly superior results you will get. 
Besides, a poorly erected Aerial is often 
a menace--it might collapse and cause 
serious damage. Better put up a good 
one while you are on the job; 
Get ; copy of this Book and read how 
easily a good one may be erected. 
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and its life is therefore of great 
importance compared with that of 
inexpensive dry cells. 

In normal use, the Mullard Wecovalve 
ftla:ment will last for 4,000 hours, whilst 
mechanically it is unbreakable. 

Turn these points over and then order 
Mullard Wecovalves for your set. 

§ 

~ 
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now adjusted to the head of the 
operator. 

::-.Jow for the " tuning-in." 
The set will probably be provided 

with an inductance which is tuned 
by a sliding contact or by means 
of a series of tappings led out to 
studs over which a switch-arm is 
rotated, thereby varying the num
ber of turns in the circuit; or 
it will be provided with a variable 
condenser; very possibly it will 
have both. 

The crystal, in its cup, will be 
opposed by a thin spiral spring, 
known as the " cat's-wbisker" 
straightened out at the end, or 
bv another crystal. 
~The spring I)oint or the movable 

crystal should be adjusted so as 
to be in light contact with the 
face of the f1xed crystal. 

The variable condenser is kept 
at zero, an cl careful listening should 
be exercised at each stud pasition 
of the switch-arm, or every few 
turns of the inductance covered 
by the sliding contact. 

At each of these positions the 
condenser, if there is one, can 
be rotated slowly and haltingly 
through its range, returning to 
zero each time preparatory to 
the next change of contact or 
stud position . 

Should the whole possible range 
be covered in this manner without 
result, a new contact on the 
crystal face should be tried and 
the operation repeated until signals 
are heard. 

This is necessary because, un
fortunately, crystals are not sensi
tive at all points, nor are they 
standard in performance and arc 
easily rendered insensitive by the 
presence of dust, grease, etc., on 
the face .~r the point of the "cat's
whiskcr. 

The operator should have paper 
and 'Pencil handy, and whenever 
signals are heard should note 
clown the following points, as they 
apply to the set being calibrated. 
Name of station, wave-length, 
tuner stud number, degrees on 
the condenser scale, ren1arks, and 
any other information required. 
By this means he will have the 
data at hand to facilitate tuning 
on future occasions. 

It will be found that if the set 
is provided with more than one 
means of carrying out the tuning 
there will be several ratios of 
in cl uctance and condenser values 
at which the same station may .be 
heard. The best should be noted; 
generally, this will be the setting 
of maximum inductance value and 

minimum C:Gndenser scale value. 
S11pposing it is a valve set 

which is to he calibrated ; the 
same procedure holds good, but 
the .. actual connecting up is a 
little more involved. 

The valves function because of 
the hot filament and the energised 
anode or plate, so that it is neces
sary to connect up those sources of 
energy in addition to the aerial, 
earth ancl telephones. 

It is assumed that the low
tension accumulator and the high
tension dry battery were obtained 
with the set, or are otherwise 
suitable to the set, and that the 
accumulators are properly charged. 

The appropriate terminals will 
usually be marked; + terminals 
on the set being connected 
to the + on the batteries, the 
same for the -. The \vander
plug of the H.T. battery is 
usually the The connec
tions i1aving been made, the switch 
should be in the " off " position, 
or the wander-plug of the H.T. 
battery be disconnected, while the 
valve is fitted to its socket. 

The filament resistance knob, 
which will normally be the "oti" 
switch for the L.T. current, can 
be gradually rotated until the 
valve filament is white hot-not 

.------THE· THE STOCKED----· 

CURTIS REFLEX RADIO-STRUCTA 'PAiiAGON~e'i:~teed 
rL • C Qualify. 

ue Models of Eseent1al >Omponents 'The Best Made;• EBONITE PANELS. 
Faultless .. .. .. .. .. .. sTANDARD s1us .......... 

Reproducti:n 6t X st O< 3/16 1/9 each • • 4/-{ . 
6~ x st x l 2/3 , . , Polished 

With fh8 8 X6 X3/I6 2/6 , ., MahO&• 
Cuo1is· Reflex xll x 6 x i 3/3 , '., 5f- any 

isa rofx8txi 5/6 ' .. 8/6 Trays. 
12 IO X ;f; 7;- ., " 10 j6 

~VJ!ATI~I · ........... other Sizes to Order. • .•.•••.•••. 

in Wireless Fine gra,n matt finish, ground edges. 
ReceptiOn. Each panel in sealed cartoH stamPed. 

n is as dis- "PARAGON JADIO-QUAUIY EBONITE." 
tinctive in 
appeara nee 

as it is e::s:clusivc in operation. No 
terminals, enclosed valves. 
Range All British Broadcasting Stations 
Power. Equal to 4-valve Receiver, and 
will efficiently operate Loud Speaker at · 
40 miles or with any indoor aerial at 20 

miles from station. 
PRICE £12 0 0 

Royalties and Licence lee .£2 2 6 extra. 

CRYS TOR COWL 

Maximum 
Elliciency. 

INSULATORS 
THE 

ONLY 
WAY. +

Guaranteed 

Aerial Insulators 2/6 per pr. 
Leads-in, 5/- each. 

The Radio-Structa Hook·Up shown in mahogany tray 
with rcmo\·abJe botton1 to facilitate connectiolls. 
May 'be wired to any circuit in a few minutes. 

. ...................... PRICES.······················• 

. TtfE RADIO-STRUCTA HOOK-UP. ! 
For 2 valves £4 0 0 ! 
,3" £626 

. ,4 " £8 0 0 . ,.,····'*····· ... ·-···· ....... 0 •••• ··············~···· ••••• .,,., 

3,ooo SATISFIED USERS 
GUARANTEE 

RADIONETTE 
EFFICIENCY 

SHEES, RODS, TUBES, MOULDINGS~ 

uP ARAFLEX." 
An ftonite composition, high-resistance and 

indestructible. 
INSULATING SLEEVING. 

4d. per yard. 

u P ARALITE " 
Valve Holders • • . . 1 1- each. 
Condenser Dials, 3 In. . . 1/9 , 

Guaranteed free from surface leakage. Highly 
"'Polished, does not dull from exposure. 

CUR TIS R~~f:ls. 
Guaranteed wound with Eureka Wire J /6 
on Eboni_~~~:mC'r. 5 ohms. each 

THE SIMPLEX RADIO CHART. 
reduces the wiring-of the most complicated circuit 
to a mere mechanical operation. High frequency, 
tuned anode coupling with intervalveJ;e·action 
for 2,1 3 or 4 valves. 

CRYSTAJ~ RECEIVER 
CRYSTAL anu I VLF 
CRYSTAL and 2 VLF 

Price 11- each. 
21/6 ·1-------------70 j Stocked by /eadir~g Who/!!ISale Merchants, including 

100 1::: Messrs. Brown Bros. Ltd., Great Easlem Street, 
E.C.z, and The Sun Electrical Company, Ir8, 
Charing Cross Road, fV~C.z, Rose Bros. Elect1'ioal 
Co., Ltd., 25"27, .ZUilto11. Street, E,.C.z., a;nd their 
respective branches. 
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"lit up " in the same sense as 
one considers an electric light 
lamp fully heated; some valves 
work better when only red or dull 
red. 

The H.T. voltage most suited to 
the valve to be used should be 
previously ascertained and this 
value obtained by means of the 
wander-plug. 

It will be noted that the legs 
of the valve, although in · the 
same circle, are not evenly spaced, 
this should obviate plugging the 
valve legs into the wrong sockets. 
Should this be done by per
suading the legs to go where they 
should not, and the H.T. current 
allowed to flow across the filament, 
it will be at the expense of a new 
valve; the valve filament will 
probably act as a fuse to the 
other parts of the set, but the 
loss of a valve, if it is a good one, 
is more than its monetary value, 
whereas, the "burn-out " is not 
even spectacular and offers no 
compensating excitement. 

The filament being first heated 
proves that the valve is correctly 
inserted, and the H .T. current can 
be safely switched or plugged in. 

The tuning operations are the 
same as for the crystal set, the 
calibration chart can helpfully 
contain an additional column to 
note the degree of heat of the 
valve filament for the best signal, 
this adjustment tqking place when 
the other operations are completed. 

Should the tuning be carried 
out by means of a variometer, the 
same rule hDlds good· as ·for the 
tapping studs of a plain induc
tance coil ; the varioineter to be 
slowly and regularly moved through 
its r;tnge whilst listening for signals 
and operating the variable con
denser. 

In a multi-valve set reaction, 
capable of variation, may be em
ployed. The best values- of re
action for given settings of the 
tuner must be obtained by trial 
and noted, at least until operation 
of the set becomes easy. 

With some sets calibration tables 
will be provided and these will 
considerably facilitate operation at 
first. In any case such a cali
bration table. will serve as a 
guide and may be amended when 
the differences in values peculiar 
to the aerial system in use can 
be ascertained. 

It must be remembered that 
all sets have their limitations, and 
unless the installation is carried 
out with thoroughness and due 
regard to the points rai-;ed, disap
pointment will ensue ancl the set 
be blamed for deficiences it is not 
responsible for. 
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§ WHAT IS THE RANGE OF Ei 
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I N the comparatively limited 
wireless circles of pre-war days 
it was customarv to assume 

that a given installation had. at 
night, approximately twice its clay
time range, but it was known that 
freak results occurred sometimes, 
particularly round about dawn and 
dusk. The immense extension of 
wireless activity, which oc'curred 
during the war and after, has 
resulted in an accumulation of 
knowledge and experience which 
might be expected to bring the 
question of ranges down to some
thing cut and dried, but actually 
and honestly we have to acknow
ledge now that the whole subject 
is governed by partially understood 
and entirely uncontrolled pheno
mena and that anv statement of 
range must consist mainlv of 
qualifications. There are wi~eless 
enthusiasts who claim so much for 
their sets that one is forcibly 
reminded of the proverbial big fish 
stories, and the Trade also is bv no 
means blameless, for a glance 
through the advertisements will 
usually bring to light some such 
statement as the following:-

"The ---- two valve set 
receives all British Broadcasting 
Stations, The Hague, Paris, etc." 

The experienced user will agree 
that this should read somewhat as 
follows:-

" The two valve set 
will receive really satisfactorily 
under all conditions any British 
Broadcasting Station at a distqnce 
of about 25 miles provided an out
side aerial is used, and there ls no 
excessive local interference. Gener
aUy it can ·be relied upon to give 
good results at distances up to 100 

miles or so.· Occasionally reallv 
good results may be obtained from 
one or other of the more remote 
B.B.C. stations or from the low 
power ·French stations and still 
more occasionally from The Hague. 
It is possible even that American 
broadcasting may be heard, but 
this should not be counted on. In 
any case much depends upon 
atmospheric conditions and jam
ming, upon where you live, upon 
''hat sort of aerial and earth 
svstem vou are using, upon your 
skill as· an operator, upon your 
conscience re the use of reaction, 
and upon your individual opinion 
as to what constitutes good re
ception." 

Range is, in fact, an extra-
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ordinarily variable quantity, and 
although the stress of commercial 
competition will no doubt continue 
to bring forth unqualified and un
reasonable claims there is an in
creasing tendency to look at the 
subject in the cold and truthful 
light of science, and to discredit 
extravagant statements of per
formance which can only do harm 
in the long run. 

If any generalisation is permis
sible it is perri.aps that, in these 
latitudes, daytime receptiqn is more 
reliable than reception at night. 
\Vhen conditions are favourable, 
however, much greater ranges may 
be obtained after dark, but, on the 
other hand, atmospherics are, as a. 
rule, more troublesome and marked 
fading effects may be experienced 
during twilight and at night. Given 
a means of eliminating (1) Atmos
pherics, (2) Fading and allied effects, 
and (3) Jamming, it should be 
possible to guarantee long-distance 
ranges wherever geographical con
ditionsare known to be favourable, 
but these troubles are still prac
tically ueyoml our control, and even 
the most expensive, elaborate and 
up-to-elate commercial receiving 
stations are by no means immune 
in spite of precautions quite out 
of the question in tpe case of the 
private individual. ' 

The use of a frame aerial is help
ful ior it has directional properties, 
and is somewhat less' affected bv 
atmospherics and jamming than·rs 
the open aerial, but it is only by 
increasing the relative value of 
signal strength that a real solution 
is to be found. This can l;>e done 
by ( 1) increasing the power of the 
transmitting station, .,or,- more 
effectively, by (2) reducing the 
distance between transmitter and 
receiver. Increase of power does 
not eliminate fading at long dist
ances neither does it do away with 
night effect distortion and fuzzi
ness, so that for good reliable 
reception, on B.B.C. wave length 
a.t any rate, it would seem that any 
but comparatively short ranges are 
outside the bounds of practical 
politics. From this point of view, 
if from no other, it must be deemed 
fortunate that in this country we 
have a grmYing network of main aml 
relay stations which, in time, will 
bririg practically every part of the 
British Isles within reliable tlist
ance of a broadcasting centre. 

H. l\lcC. 
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(Continued from page 237.) 
employed successfully for reception 
down to 6oo metres, and I have 
myself used it with very fair results 
or broadcast purposes. The great 
thing is to get the anode voltage 
and value of the resistance exactly 
right. The value of the gridleak, 
too, is inclined to be critical on 
short waves. 

Whichever form of high-frequency 
amplification it is desired to use, 

Fig. Iz.-The principle of resistance 
coupling explained. 

it must be remembered that success 
depends very largely upon the 
quality of the components and the 
way in which they are wired up. 
Those who intend to add one or 
more stages are strongly advised 

tu begin by making bench hook-ups 
and to get them working perfectly 
before they make any attempt to 
make up the set into cabinet form. 
If the circuit works perfectly on 
the bench and becomes unstable 
when placed in a cabinet, one 
may feel pretty sure that the 
fault is to be found either in the 
position of the inductances or 
transformers which is such as to 
allow interaction to take place, or 
in the wiring, which is probably 
not well enough arranged to reduce 
to a minimum the parasitic 
capacities whose effects may cause, 
as we have seen, a whole heap of 
troubles. 

000000000000000 CCCCCD 
0 

8HOW TO MAKE YOUR 
0 B OWN DETECTOR 8 

8 CRYSTALS 8 
0 0 
OOOOOOOOOOOOOOODDODDOD 

PERHAPS it has never oc
curred to the Amateur 
that he might make his 

own " Detector Crystals." If any 
boy takes the trouble to look 
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up " Galena " in an Encyclop<edia 
he will find that " Galena " is 
Sulphide of Lead, and is composed 
of 86.6 per cent. of lead and 13.4 
per cent. of sulphur. Therefore, 
proceed : Take a tin can of some 
sort and put in about 86 grams of 
lead and melt on the stove. When 
all melted, put in about 13 grams 
of sulphur and let the whole fuse 
together. 

"When the mass is cold, remove it 
from can and break off any un
melted lead, or portion not 
properly fused together. Break the 
rest into suitable sizes for mounting 
in the crystal cup of the detector, 
selecting the pieces which are found 
to have an even light-grey surface-
usually on the edge where it has 
been broken-as the most sensitive. 

Put a piece of the selected crystal 
in the detector cup and, using a fine 
copper wire as a "cat's-whisker," 
test it with the buzzer. If the 
piece selected be not sensitive, try 
another. 

Editor's Note.-This little article, by a 
contributor, is published in the hope that 
it will stimulate experime1.ts. We do not 
agree with our contributor's "theory," 
but the results probably justify the work. 

Now on Sale. Envelope No. 1. 

A message to 
man who the 

built has never 
Receiving a Set. 

FOR the man who has read· Books 
and Articles on how to build 
Receiving Sets and who still 

feels that he does not possess the 
requisite amount of skill to build a 
really good one, we have a new idea. 

We are shortly publishing a series 
of Portfolios, each one dealing with 
one Receiving Set in a very com· 
prehensive manner. . The Portfolio 
will contain a Booklet describing ,the 
Set, how it is made and operated and 
illustrated with actual photographs 
to show every stage of constructi:o::t 
together with full size working 
drawings. 

No effort has been spared to make 
these instructions clear and lucid and 
any man can commence building his 
Set with every confidence that he will 
achieve complete success. 

Cont_aining instruction Booklet, 
full~size working drawings, com· 
plete list of all components, etc .. , 
for building up a 2-Valve Reflex 
Receiver employing the well
known ~.T. 100 Circuit. Designed 
by John Scott-Taggart, F.Inst.P, 

2/6 

Envelope No. 2. 

Containing instruction Booklet 
full size working drawings, corn~ 2/6 plete list of all components, for . 
building up a family ., -Valve 
Receiver for use with head" 
phcnes or loud - speaker and 
embodying a large number of en-
tirely new features. Designed by 
Percy W. Harris (assistant editor 
Modern Wireless). 

RADIO PRESS LTD. 
Devereux Court STRAND, W.C.2. 
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(Continued from page 264). 
rebuilding, whilst units Nos. I, 3 
and 4 could be still employed 
unaltered in the meantime. 

Similarly, the No. 3 detector 
unit could be replaced by a crystal 
in the event of a temporary 
accumulator failure, or a more 
selective tuner could replace unit 
No. I. 

Those of us who have to pay 
particular attention to the financial 
side of all these arrangements will 
derive particular benefit from the 
employment of this unit system, 
for if we are not in a position to 
immediately undertake the con
struction of an elaborate multi
valve set the work mav be finished 
by instalments, i.e., by units, aml 
instead of having a partly finished 
five or six-valve set with ali its 
complexities, we could have an 
efficient one-valve set completed 
with, sav, a two-valve L.F. unit, 
in course of construction. In the 
meantime the set could be used as 
it stands-complete but not com
pleted. 

Another important point which 
is found in so manv amateurs' 
apparatus is a multiplicity of 
switching arrangements for utili3ing 
different circuits or pieces of 
apparatus, and it does not appear 
to be generally recognised or 

appreciated that this introduces a 
considerable source of inefficiency 
and loss of signal strength due to : 

(a) Capacity effects from the 
switches, additional leads, and 
the manner in which different 
wires are brought into close 
proximity to each other. 

(b) lncreased resistance due 
to the switch contacts. 
The experimenter's aim should 

be to reduce all switching arrange
ments to the very minimum 
necessary, always aiming firstly at 
efficiency, and secondly at con
venience. An efficient two-valve 
set may give far better results 
than a three or four-valve set less 
carefully designed, and not only 
cloes every additional low-frequency 
valve increase the initial and 
running costs, but greater distortion 
and amplification of extraneous 
noises may result, and that 
" gramophone " sound be heard. 

lf the experimenter proposes 
departing from the more usually 
employed circuits or apparatus for 
any particular instrument, it is 
preferable and usually more con
venient to conduct the initial 
experimental work with the 
apparatus unmounted and loosely 
coupled together on the work 
bench. This gives an opportunity 
of confirming the approximate 

WHOLESALE ONLY. 
WIRELESS DEALERS. Our New 44-page Trade List 
of Radio parts now ready showing Trade and Retail prices. 

lt is yours for the asking. 

COMPLETE SETS. ACCESSORIES & COMPONENT PARTS 

We were oneofthevery first Wholesale Factorsof"Wireless," 
and our New Catalogue is the very latest thing in Wireless. 
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relative values of the component 
parts, and also it is frequently 
found that, say, a small blocking 
condenser inserted in a certain 
manner improves the effective 
operation oi the circuit. Matters 
of this nature are more easily 
found before the apparatus is 
finally mounted and the con
nections soldered, and the different 
parts can then be easily discon
nected and reconnected in any 
way as required. 

However, even in temporary 
arrangements of this nature, 
particular care must be taken in 
making the connections, etc., for 
otherwise good circuits may be 
condemned as inefficient on account 
of some loose or badly made 
contact. 

The practice sometimes employed 
of permanently utilising the whole 
apparatus in this loosely con
nected up and unmounted manner 
is not to be recommended, for, 
although it probably allows of 
greater facility in rearranging the 
circuits, the set has a very untidy 
appearance, connections are apt to 
become loose, wires entangled, and 
capacity effects introduced owing 
to the impossibility of keeping the 
leads sufficiently spaced. 

I have frequently noticed that 
(Continued on page 281). 

Some " Service " Offers. 
HERE is a pleasant Centre--in which you can 

see all that is Good and New-get Special 
Bargains-Easy Payment Terms--Advice. 

We specialise in LISSEN, IGRANIC, DUBI
LIER, POLAR, BURNDE!PT, G.E.C and other 
1
eading apparatus. 

HERE ARE A FEW SPECIAL BARGAIN OFFoRS from 
dozen1 oflines slightly soiled through Demonstra.tiQn use : 
Cosmos Crystal Cabinet, one pair of head phones Send Trade C3rd. 

STAGGERING PRICES. HUGE STOCKS. 
If. you cannot ca.~l, Tm;:yd 2~;r~t~e8J!~efe~t. ·:. ·:. ·:. ·:. ~ ~g 
u·r_tte for full Bfl.rgatett Fellows 2-Valve Cabinet, 1 D~tector and 1 L.F. 

BUY J.<'BOM AN ESTABLISHED HOUSE. 
IMPORTANT-Trade Only Supplied. 

HOBDA Y BROS., L TD.,oT r~:rf-Rk~\l.~to~»tiko.s. 
'Phone :-CLERKENWELL 28oo (6 lines) 

r-----------""-'!~ 1 TURRET' 
Columbiaa 

Pine Masts, 
by Naval Erper\1. 

REDUCED PRICES, 
>7ft.TurretTwo 37/8 
28ft. Turret Super 63/6 
36ft. in 3 sections 71/8 

J--;:uc:;;;;:;;;«:;;;,;:crrYAi!iiAL"~r~iif4 42 fr. Telescopic ' Top , , , , 79/8 
s6 ft. Telescopic 

Top, complet• 16/4/8 

Turret Poles, 13ft. li/9 
16ft. zj in. base , 7/9 
2 8 ft. with 2 pairs 

clamps , , , 17/9 
42 ft. with 4 ~airs 

i:;:"ftx':::i~:t';:QMU::i':~':o;:~==~;:."::i:::W~n•:s~t ',:•:'~;c:~l:amps , • 29/9 H 100ft. Aerlalina30ft. garden. Slings. etc., 7/9 

SIMPSON & BLYTHE, 8-9, Sherwood Street, Piccadilly, W.l. zJd'G~~;;;"" 
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The" Gramaphix" 
·Loud Speaker. 

This is a most efficient device, to 
which the ordinary head-phones are 
clipped by a simple pressure on the 
spring clips. Mounted on the NEW 
IMPROVED RESONATOR, the 
voice i~ well and evenly distributed 
throughout the room, removing aU 
necessity to " listen-in." 

GRAMAPHIX, 10/6. 
IMPROVED RESONATOR, 7/1. 

Postage 9d. extra. 

RICHARD MELHUISH LTD., Est'i~~:'"4 
Electrical Engineers and Wireless Experts, 
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(Continued from page 271.) 
cator upwards to an angle of 45°, 
bend the terminal tag downwards 
off the edge of the ebonite and 
secure with a terminal and finally 
fix with a fine brass 'pin in the 
position shown. Now place a 
spring of suitable tension over 
the 2 B.A. rod. 

JYiore Practical Valve Circuits. 
By JoHN ScoTT-TAGGART, F.Inst.P. 
(Haclio Press, Ltd., js. 6d.) 

A new book from the pen of the 
Editor of MoDERN \VrRELESS and 
of Wireless Weekly is always an 
event of great interest to novice 
and serious experimenter alike, 
and the volume under notice is no 
excephon to the rule. On the 
contrary, it is likely to awaken 
widespread interest, since the 
author is probably best known as 
an originator of novel and valu
able circuits, and his latest book 
contains all his more recent ar
rangements, and includes several 
new ones which have not previously 
been publisbed. 

The collection of circuits co;-crs 
a very wide field, including so 
many of different types, from the 
simplest to the most complex, that 
every taste is catered for. 'A 
specially valuable section of the 
book is that which deals with dual 
amplification circuits, much useful 
practical information being given, 
and all the latest developments 
shown. 

A particularly useful feature of 
the collection of circuits is the 
provision of full working values 
for each one, invaluable tables of 
plug-in coil data. Decidedly, no 
serious experimenter can afford to 
be without this book. 

Hm:ne Built Wireless Components. 
(Hadio Press, Ltd., 2s. 6d.) 

To the real enthusiast one of 

To construct the upper end, 
procure a similar piece of ebonite, 
3 in. in diameter, and cut the vane 
from aluminium sheet, as shown. 
The ebonite and tbe vane are 
drilled in the centre to clear 2 B.A. 
and a brass bush maybe inserted, 
if desired. Place the vane in 
position over the ebonite disc, bend 
the terminal tag upwards over the 
edge of the ebonite, and secure with 
a terminal. Finally fix by means 
of a small brass pin in the position 
shown, leaving the pointer which 
slips over the indicator in a hori
zontal position. Now procure a 
piece of mica 3 in. in diameter, and 
stick firmly to the aluminium plate 
by means of seccotine, or any 

the greatest joys of wireless as a 
hobby lies in the ease with which 
one can make those little com
ponents and gadgets wl:,lich give 
individuality and distinction to a 
home-made set. These pleasures 
are missed by the man whose re
ceiver is assembled entirely from 
bought components, and it is cer
tain that he misses more than the 
mere feeling of yride in a set which 
is all home--made ; the possibili
ties of inverition and progress in 
the design and construction of 
component parts are enormous. 

The back numbers of MoDERN 
\VmELEss and lVireless lVeeklv 
contain a vast quantity of iri
formation on the making of com
ponents of a 11 sorts, and some of 
the best of it has been selected, 
re-edited, and arranged in this 
book in the form of practical 
designs with full instructions for 
the making of every imaginable 
component. A most valuable 
workshop encyclopaxlia. 

Five Hundred Wireless Oues
tiMIS Answered. By E. H.ED-;'ATH 
and G. P. EE:·mALL, B.Sc. (Radio 
Press, Ltd., zs. 6d.) 

Quite early in the career of 
every wireless enthusiast there is 
reached a stage at which he feels 
that he has a general under
standing of his subject, but yet 
that there arc hosts of tqings that 
he does not know, but which it is 
too great a labour to unearth 
from some advanced text-book. 
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suitable substance. Place the top 
plate over the 2 B.A. rod, seeing 
that the slot in the pointer passes 
over the indicator at the same 
time. Now place over the 2 B.A. 
rot! a washer, spring washer, a 
further washer, and a nut. Procure 
an ebonite knob, having a bush 
tapped 2 B.A. and from the other 
side of the knob drill a clearance 
hole right down to the tapping, 
to enable the knob to screw right 
down the 2 B.A. rod. To operate 
the condenser the vanes are brought 
together by screwing the knob 
downwards. By screwing the knob 
upwards, the vanes are forced 
apart by means of the spring 
between them. H. B. 

This book seems admirably fitted 
to be his guide and helper at this 
period, ancl indeed all through his 
subsequent progress. It is most 
clearly arranged and indexed, so 
that the extraction of any desired 
piece of information is the work of 
a moment, and it provides a 
wealth of practical advice and 
assistance upon all the difficulties 
and problems which may arise 
during the use and construction of 
wireless apparatus or the study of 
wireless theorv. A book which 
should prove ilwaluable to all who 
take even the· slightest interest in 
wireless. 

Twelz'e Tested Wireless Sets. By 
PEJ{CY \V. HARIUS. (Hadio Press, 
Ltd., 2S. 6<1.) 

Of special interest to the home 
constructor of sets is this latest 
book from the pen of one of the 
most popular writers of construc
tional articles. The book contains 
a selection of the author's most 
successful sets, each one tested 
ancl subjected to vigorous practical 
trials, the fullest description being 
given of each one, and the prac
tical details so fully and clearly 
explained that the veriest novice 
can make up the set without fear 
of failure. 

WATCH FOR NEW 
RADIO PRESS 

BOOKS! 
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(Continued from page 279.) 

whilst most experimenters at times 
make different arrangements in 
more or less the whole of their 
apparatus, yet their main experi
mental work is usually limited to 
one or two particular spheres, so 
that there is no necessity for 
keeping the whole of the apparatus 
in a temporary state. 

For instance, there is no reason 
why an experimenter whose sole 
investigations are to be concerned 
with the selection or operation of 
H.F. valve circuits should not have 
a standard completed tuner, 
detector, and low-frequency unit. 
Similarly, one whose investigations 
are concerned with directional 
work, or the design of rejector 
circuits for the elimination of 
jambing and atmospherics, requires 
an adjustable tuner, but the 
detector and amplifiers can be 
standardised and completed. 

Where portability is desired for 
demonstration purposes, or for 
picnicking, it is, of course, essential 
that the apparatus should be 
compact and light in weight, and 
the set should therefore be mounted 
in one case, if possible, or if too 
large it can be divided into one or 
two units according to the means 
of conveyance and the distance it 
is to be taken. 

To prevent breakage of valve 
filaments by vibration and bumps, 
the valves should be removed from 
their sockets and transported in a 
specially constructed box, internally 
padded, so that they cannot jump 
about when being carried. The 
H.T. battery may be contained in 
the main instrument case, but the 
accumulators should not be so 
placed because of the possibility 
of spilling acid, which would quickly 
ruin the apparatus by attacking the 
metal work and destroying the 
insulation. On account of this, 
and also the great weight of 
accumulators, the recently intro
duced dull-emitter valves may be 
more conveniently used in spite of 
their expense in cases where port
ability is necessary, for the heavy 
accumulator mav then be sub
stituted by a dry' battery. 

However, for the general experi
menter portability will not usually 
be one of the requirements, as a 
set of this description must 
naturally be compact and com
pletely constructed, and many of 
the additional refinements which 
would have been insisted upon for 
an experimenter's outfit must be 
omitted in order to reduce the 
weight and size of the finished 
apparatus. 

The method of tuning to be 
employed depends to a large extent 

upon the wavelength range over 
which signals are required. If, for 
example, a short-wave broadcast 
set is required, working up to, say, 
600-700 metres, the variometer 
will probably be the simplest and 
most efficient method of tuning, 
as no expensive variable con
densers are required. 

Cylindrical coils provided with 
tappings and variable condensers 
provide an easy way of quickly 
searching over a large band of 
wavelengths, and if provided with 
suitable dead-end switches they 
are quite efficient and easily con
structed without the use of any 
special tools. The most laborious 
part of the task lies in the winding 
of the coils if they are of a large 
size, but this can be successfully 
accomplished if attempted in the 
right manner as elsewhere described. 

However, above s,ooo-Io,ooo, 
metres cylindrical coils are rather 
clumsy, especially if a two-circuit 
coil is employed. If the higher 
wavelength range is required, 
suitable plug-in interchangeable 
coils (of which several good patterns 
are on the market) may be 
employed. They are compact and 
eliminate all dead-end effects, as a 
separate coil is used for each range. 

These latter interchangeable 
coils may be employed for short 
and medium waves, too, and for 
most purposes they are preferable 
owing to their compactness and 
the entire absence of all dead-end 
effects. Further, they provide the 
beginner with a very convenient 
guide as to "the approximate wave
length on which signals are being 
received, for each coil has a definite 
wavelength range which must 
include that of the transmitting 
station, and by observing the 
variable condenser setting the 
approximate wavelength may be 
estimated. 

The tuning adjustments for any 
required station may similarly be 
found by reversing the procedure, 
i.e., a coil, including the required 
wavelength, is selected and the 
condenser set approximately in 
its correct position by ascertaining 
whether the required wavelength 
is near the top or bottom of its 
range. The condenser may then 
be moved slowly first one side of 
this setting and then the other 
until the required signals are heard, 
after which the most critical 
position may be quickiy found. 

On the other hand, unless a 
wave metre is available or the 
station has been previously heard 
and the tuning adjustments noted 
for future reference, it is a some
what lengthy process to tune in 
the signals on a large coil. 
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When it is desirable that all 
variable condensers should be 
omitted to reduce the expense, 
variometcr tuning should be 
employed because of its advantages 
alreadv referred to. The alterna
tive n1ethod of using a slider on a 
coil instead of tappings is not 
desirable, for in addihon to the 
question of bad contact at the 
bared portion, a particularly irri
tating noise, not heard with a 
crystal, may be obtained in the 
telephones when employing valves. 

As to the method of H.F. 
coupling to be employed, this again 
depends to a large extent upon 
the wavel~ngth range required. 
If for short waves or broadcast 
only, a tuned anode coil or trans
former may be employed. If, how
ever, the range is to Le extensiYe, 
the transformer or anode coil must 
be tapped, tuned, or interchange
aLle. 

Tapped transformers have the 
inefficient dead-end losses as with 
tuning coils. 

For efliciency both the plug-in 
interchangeable transformers and 
anode coils are excellent,as dead-end 
losses are prevented, and eff1ciency 
over a short wave range may be 
obtained by each coil. 

If it is desired to employ reaction 
coupled to the H.F. circuit to 
obtain the non-radiating circuit, 
the tuned anode method is very 
suitable as it offers an easy method 
of coupling. Either interchange
able tuning coils plugged into a 
two-coil holder or a tapped coil 
with the reaction coil sliding or 
revolving inside may be used, 
the tapped coil having slight dead
end inefficiency. In either case a 
small variable condenser is required 
for exact tuning. 

llesistance capacity coupling is 
cheap and possesses the additional 
advantage of not requiring tuning, 
but it is of little use for amplifica
tion below I,ooo metres. 

Tapped or interchangeable coils 
may therefore be used up to, say, 
I,Ioo or 1,200 metres, above which 
resistance capacity coupling can be 
substituted. 

Thus by setting out on the one 
hand the capabilities which we 
desire our completed installation 
to possess, such as wavelength and 
reception range, strength of signals, 
possibility of extension and altera
tion ; and on the other hand, the 
limiting, or controlling features, 
snch as expense, size and weight, 
and remembering efficiency, it is 
possible to obtain a most satis
factory type of apparatus for use 
under the conditions of each 
particular case. 

(To be continued) 
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RESTORING LOST EMISSION 
A Hint for Using 

OKE somet'"'' •; finds that 
valves wi:.1 thoriated fila
ments show a falling off of 

emission after they have been in 
use for some time, or the crop may 
happen even though little work 
has been done if the filament is 
much overheated. This is caused 
by the fact that the layer of thoria 
on the surface of the tungsten is 
driven off. The valve therefore 
becomes temporarily a " bright 
emitter," and will not work with 
ltf,s than 4 or 5 volts unless some 
means can be found of bringing a 
further supply of thoria to the 
surface. This can be done, if one 
is careful, by " flashing the valve." 
Connect one of the_ filament prongs 
.to the positive terminal of a high
tension battery giving about so 
volts. Attach a wire to the other, 
and with it just flick the negative 
terminal, making contact for the 
briefest possible instant: The 
valve should now be tried again 
to see whether an improvement has 
been made. If not, the process 
should be repeated until an increase 
is otserved. There is, of course, 

_ :T:c:::cCJo::·:::r::,::_ 
;clways the risk of burning out the 
valve by making a qmtact accident
ally for a fraction of a second too 
long. However, as a valve whose 
emission has fallen off is not of 
very much use to anyone, we may 
regard this as a desperate case 
which justifies a desperate remedy. 

Before you undertake flashing 
make quite sure that the emission 
has fallen off. I was using a 
D.E.V. the other day in whose 
plate circuit the milliammeter 
showed no read-
able current. 
Investigation, 
however, proved 
that the filament 
in this case was 
not at fault. The 
little metal caps 
of these valves 
are liable to 
become in time 
rather dull, as are 
the clips into 
which they t!t. 
When this hap
pens in the case 
of the plate con-

By Re,quest 
POLAR ' • 

UNIVERSAL COIL HOLDER 
Polar has once again in a practical way 
an ;we red a universal demand by pro
ducing the" Universal Cc)il Holder." The 
call was for a coJ bolder whi h would 
enable experimenters to o')tain wider 
limits of variatiJn when cr,upling two 
circnits. See how the Polar Universal Coil 
Holder does this :--It consists of two 
parts. One i~ fixeJ and the other is clis
phceable either in the same phne, or at 
right angles to it, or COl\I PLETELY 
REVERSED. No other coil holder on 
the m 1rkct offers these obvious advan
tages nor the Puhr Guarantee of sound 
worknnnsb ip an cl satisfaction in every 
way. P<~rchase from your nearest'' Polar 
Shckist" at these prices: 1\founted 13/
For Panel Mounting 10/6. 

RADIO COMMUNICATION Co. Ltd. 

Valves 

ta~~s the enuss:on may fall off 
to almost nothing. This is actually 
what ha:! occurred with the 
valve mentioned. A rub with 
a piece of fine emery cloth put 
matters right at once. Four-pin 
valves may suffer in the same way, 
and their prongs should be 
brightened every now and then, 
especially if they are left in the 
ordinary way for long periods 
without being removed from their 
sockets. 

HICH TENSION 
BATTERY 

R. W. H. 

34/35, Norfolk St., London, W.C.2. 
Tc'ephcne: Tt:lf'gr:l-~·s: 
Ccntral8.,8J. "Radio;-o:nco, Estrnnd, Londor1." 

PROV1SIO:.ALLY PROTECTED UNDER PATEJ\TS 
AND DESIGNS ACT. 
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W HEN one cons:ders how littb 
remains in mcdern multi
valvG sets to remind us 

of the early days of wirele. s, it is 
hanl to reaii~e that aerial insulators 
hav~ nmaincd practically un
clnngccl since the clays of cohercr 
aul E. park coil. 

Reel, shell arcl egg ircsulators 
are all more or lc.ss efficient in clrv 
weather, but rr.aybe troubks:Jme i~ 

Fig. I.-The complete insulator. 

rain. In fact, with reels ar:d eggs 
th" surface leakage path is so 
short that the moisture clep:Jsit<:d 

during a heavy dew is quite 
sufficient tn affect the high
frequencv insulation rcs;stimce. 

Tle e~s~·nbals of a really gocd 
aerial insula'.or are : (I) A long 
surface leakage pJ.th; (z) that as 
much as p::~sible of the surface 
shall h; k p~ dry in all weathers; 
(3) that the insula'.clr shall be 
fairly long in order to minimise 
capacity less: s, a!·d (4) mechanical 
strength. 

An insulator fulfclling these con
ditiops may b; built up quite easily 
from c b. mite rod, tube, arJl :oh·:et. 
A•1 examiEation of F; g. 1 will 
enable the general design to b; 
u:·clerstocd. For the centre rul 
"A" a pi<cce of round clnnite red 
_, ~ in. long b)' :} in. dia. i~ required. 
T .o erd pi·cr:s "B" are cut fr m 
;}-in. or ~-in. sl1~ct cb:mite. The 
ou' s'.<le coy:;rs "C" are each cut 
from 1-in. inside dia. cb:mite tub::. 
T:1: cov:crs ard erd pieces are 
drill:d radially ·with 6 B.A. clear
ance hol· s, whilst the centre rnl 
is clrillfd ard t<- pp cl 6 B.A. A 
il;-in. hole is a!~o drilled in each 
er:d of th~ centre reeL 

T:1~ insulator may then b:" 
assembled anl screwed up tif<ht. 

Th:: surface leakage p:tth of this 
type of insuhtor is approximately 
7~ in. in length as opposed to tte 
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I} in_ of a octaPdarrl 2-in. reel, in 
addition to \' hch ab: ut 3 in. of its 
~u: fa·:e is drv unc'er all ccncliticns. 

. RA.F. 

In the article by Yr. Pncy W. 
lL:rris c'n the constructicn of a 
cab:net two-valve magn'fier, which 
appeare:l in the Decembrr issue, 
n ference was made to El well 
"S.M." plugs and jacks. These 
ol•ould be "S.F." jacks. 

It is to be regretted trat an 
un'ortunate delav h·s cccurr-.:d in 
tre rroduct:on of " Radio Valves 
2nd How to ese Them," by John 
Scott-Taggart, F.lnst.P. Th's book 
will now be published on January 7· 

Like -an Expert 
at you·r elbow 

ROWLEY & LOUJS, 12• l~~~:!~~~~~o~:!;e~!.iU, NIO. 
COIL HOLDERS 

Alumitlium 'a"nd Ebonite. Anti
capacity handles. Highly fmisbed 

and of excellent value. 
the Bowyer Lowe Audibility '\Iete>r 
Ytl\;r instrument fails, and enables 
J)fL'Cision its exaet power. 

out \dwrc 
to test with 

\Yhere pre\'iously you relied upoh 
ha,·e dP::t.r chal readings telling you 
strength, and through that, just 
place in your instrument. 

You may test tuning 
former<;:, valH·s, tdcphon~s, 
parts of your receiving s12t 

drtC'dors, trans~ 
CO!Ldt•JilSCLS and all the 

new Meter. 

THE BOWYER LOWE 

Audibility Meter 
Price £2. Special~y se'ec:ed 4000 OHM Tebphnes L.5/· 

opens f.Jr you new interests, new possibilitif~. 
\\'rite to-night for full particulars to 

"Tests Dept." 

MODEL 
ENGINEER 

EXHIBITION'. 

JAN. 4-11. 
STAND 28. 

Headphones : 
Genuine Brunets, 4,000 ohms .. 16/6 
N. & K., best finish, very loud .• 13/9 
French D.L., 4,000 ohms., .... 11/6 

g-way ... . 6/6. 2-way .... 5/6 

Reel and Egg Insulators 2 for 1!;d. 
lnsul&ted Hooks., ...... each 1 !d. 
Spade Terminals, threaded, each 1 1\~. 
Bushed Ebonite Knobs,hst,each 0;3 
L"!at!-in Tut.cs,any length~per in. 0/1 

Aerial Wire, 7/::.2 copper, roo ft. 2/2 Best Ebonite, only !n sheets, 
Lead-in Wire per yd. 2d. and 3d. r'8in.,JII6in.,}in ... perlh. 4/6 
Sii!;-;O\erej Twin FleX ... ] er yd. 0/3 Systoftex, best ... ' ...... per yd. o>s 
SwitchArms,com~JHe, best only 0 9 Best quality Coil Holders, 2-way 5/6 
Filament Reslstances, best only 2.'- Best mwlity Coil Holders, 3-way 6/6 

·1'ixed -~em;ors ..• ,........ 41- ·1<'tl\fe~ferpanelmounting 0;8 
l!ost Con(e:tser licls .... 1 3 ~:1d 2:- Engmved RheoStat Dials each 3d.&6d. 
Basket Coils, 25o-s,ooo Crystrl Cups, with 4 scrc;Ys, each 0/2 

set of 31- C.A.V.- Accumulator, 6 volt, 6o 
Eborite V&lvo Holi!en, amp., in case with switch, 

quality .................... 0 9 fuses, etc ............. £1 19 0 
VllJ-;e So~kets ........ per doz. 0 9 Spt•cial R type Dutch Valve, 
Vrlve Pins .......... pC'r doz. 0,'6 guaranteed best quality. . . . 7/-
!Iigh - class Guaranteed L.F. Cr¥11<1 S~ts .•................ 10 6 

Tran!f~nrer 9 6, 11•6, 15 '-, 21/- C~ll Hugs ................ each 9d. 
H.F. Trantf;ru:en, any waYc- Variable Condensers ......... . 

length . . . . . . . . . . . . . . . . . . . . 3 6 .odo3 4 1
-, .ooos 4/6 

Crys\allletectcrs, in gla"...... 1, 6 Instrument Wire&. 
Shaw's £enui::e Hortzi!c, large Prices per lh. Enam-

9d. and 1/6 No. D.C.C. n.s.c. clled. 
Herbo Cat's Whicltor improws r8 2/6 3/9 213 

results on any crystal set.... 0/6 20 2/6 3/9 2 •3 
Phone Ccrds, best. ..... pe·r set 1 •3 z2 2/8 3/11 2/6 
Condenser Plates ...... per pair 1}~. 24 3!4 4.'4 2/6 
ContactStuds ........ perdoz. 04 26 4 1

- 6/6 3/-
Small Spacers ........ per doz. 2!d. z8 4 6 7/6 3/4 
Large Spacers ........ per do1. 0 1 3 30 5/4 8/- 3/9 
Brass Bushes ............ each 1 !d. 32 7/2 8!6 3/11 
2 and 4 B.A. Threaded R~d, 3 ~ 8/- 8/10 4 '4 

perft. 0/3 36 . 8/6 11/6 4/8 
St.elllnsulators,large ...... each 0/6 All sizes in stock. 
Shell Insulators, small .... each 2d. rei. extra for reeling under r lb. 
ALL TYPES OF VALVES IN STOCK. All goods sent olf same day astrderel!. 

Enclose sufficient for, postage, extra postage will be returned. 
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A NEW· AID FOR THE HOME CONSTRUCTOR 

THE "RADIO PRESS') ENVELOPES 

A SERIES of H.adio Press pub
lications of the greatest 
interest to the home con

structor are the "Envelopes," 
regar.ding which detailed announce
ments appear elsewhere in this 
issue. They are intended to meet 
the pressing need for really full 
and complete constructional and 
operating details of a single receiv
ing set. Most elaborate instruc
tions and details are given, with full
size bfue prints, numerous photo
graphic reproductions showing 
views of the sets from various angles 
so that their construction is made 
perfedly clear, working diagrams, 
etc. 

Further, the sets them se! ves have 
,been designed to make the con
structional work involved as easy 
and as simple as possible, yet the 
finished instruments are of good 
appearance and of the highest effi
ciency. The series is being prepared 

· by the foremost constructional 
writers of the day, and every set is 
built to a well-tried design, the 
author himself having planned and 
constructed the instrument which 
is shown in the photograph con
tained in the Envelope. 

The Envelopes now ready com
prise one containing instructions for 

The cc•mpact ST 1oo Receiver described in Radio Press Envelope .Vo. 1. 1 

building the ST 100 receiver in its lesser number of valves to beused. 
latest improved form, by John The author of this second Envelope 
Scott-Taggart, F.Inst.P. and an- is Percy \V. Harris, whose recent 
other describing a four-valve set designs in this journal have proved 
possessing switches to enable any so popular. 

T4e four-valve "family" set described in No, a Envel:·pe. 
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Demand FORMO Products 
OBTAINABLE FROM ALL RELIABLE TRADERS. 

THE FAMOUS FQRMO TRANSFORMER IS THE MOST WIDELY 
USED. 

It Relle by its Merit, 
and is unnondition ... 
ally guaranteed as to 
performance and 
quality. Owing to 
Rtringent test, break· 
down under all 
ordinary conditions 
is impossible. No 
other transformer 
can give such goorl 
rf>,sults under all 
conditions. 

........................................... 
THE FORMO OPEN TYPE 
TRANSFORMER IS THE 

FINEST GENERAL PURPOSE 
INSTRUMENT OBTAINABLE 
AT 15/·. BEWARE OF THE 

MANY IMITATIONS 
OFFERED. LOOK FOR THE 

NAME " FORMO." . . ........................................ 
A Sonnd ~Iechanical Job. Smooth 
and Ri!ent action. Machined from 

solid throughout. Pric~ 2/6. 

British-made Terminals, Screws, 
Nuts, etc., better than foreign, 
at Competitive Prices, made in our 

own works. 

Supplied in the fol· 
!owing windings : 

A.-natio l-2 
B.- 1--J 
c.-- 1-4 
D.- 1-5 

D. is supplied as 
standard and we 
advise it for 1st stage 
awl B. for 2nd stage, 

One Price, 18/· 

THE FORMQ 
PLUG-IN DETECTOR. 

. l 
Replace~ lletcctor Valve. 

Price 4/
\Yithont legs, for panel 

JllOUllting, 2/6 

The FOR MO COMPANY. t·~~~~ Pl~3~ 
Offices and Works : 22, CRICKLEWOOD LANE, N.W. 2. 

'Phone: lhmp. 1787. 

LL The Mighty Atom ~ 
I CALIFORNIAN "RUZANE" CRYSTAL 

···············.!' 
TRADE 

~INQUIRIES 
liNVITED. .... r····· 

SCHEFF 

Functions like a Valve. 

T~~f1~r~i(1g~~f~\;e ~~d~8i1~1 m1,~ i~ 
nnmarretl by any proce~fl. lt is 
g ar.tLteetl cqtutl to any on tllo 
market • 

Tho env~~()re ('Ollt:lins one 
plcl'niof CRYt;T.\L tt!Hl four Cat. 
whir;l,en~ of 9ct. g'( ld,solid Riher, 
tOp~er ai oy, aud Germalno alloy 
resrect ively. :E:qw.Timent,ers enn 
judgt' fortllem::;elvH~ whkh ls the 
Ue-_t met<Jl, Pric3 9.:1. complete. 

1Jn:'ltagl1 Hd. ex ra. 

E. NALDER, 
91, Tabern1cle St., Lont.:on, E.C.2. 

'Phone: Clerlun1.eell 7545. 

PUBLICITY ORGANISATION 
125, PALL M~LL, LONDON, S,W.l 

are Advertisement Managers for 

= MODERN 
= 

WIRELESS 
AND 

WIRELESS 
WEEKLY 

_ Particulars on application of RATES §==-
for bQth publications. 

= 'Phone: Regent 2440 (Two Lines). ~ 

fttlillltlllllllllllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!llll~ 
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•• Oh dear 1 Eut what was he doin<!' 
on the roof? Fixing up an at?riall 
\\'ell I'm d:cshetl, he ought to havo 
hnown better and boaght n 

.. c.LIMAX 
MONOVALVE 

No outside aerial. No earth. Portabl! 
as a gramophone. No instaiiJtion cost: 
It gin'S loud and clear rrceptlon on 
local stations to about sn miles. 
while quite a voh~nne can 
lw obtained at of roo m:,Jcs. 
a·Hi ov~ r. 
The set on which " 
got all British 
z LO . 

Price of 
Climax 
aerial 

l\Ionovah·e with 
folding frame 

..• ... ... 1110 
(if used JJ.IJ.C. Licence-

rr,'- extra.) 
Accessories n~quired : I Iea<iphone!', 
valve and batteries. Appro~imate 
cost ... ... ... ... ... £~ 
Any standard acces~ar:cs ran l'e ust d. 
lrr.ite for full particulars: (!Jept. M IV) 

CLIMAX PATENTS LTD., 
182, Church St., Kensington, London, W. 8 

('Phone: Park :2023) (E.P.S, 12 

SERIES or 
or· SERIES-

PARALLEL 
PARALLEL 

in a moment with the 

DOMINOE CONNECTOR 

3/6 
for the dominoe 

3d, each for 
KWIKPINS 
Trade enquiries 

invited. 

. ·················· : Any sort of u'ire : 
: may be comurte.l : 
;to a KWIKPIN: 
: in 5 secon . .'s. • 

: ·················· 

To connect up your 
extra pairs of tele
phones is always a mat
ter ol difficulty. The 
Dominae Connector 
makes it a matter of 
S I M P L I CITY and 
RAPIDITY. Connec
tions include series

1 

parallel, or series
parallel up to FOUR 
PAIRS of telephones. 

The Spnng Contact ensures a firm grip of the 
KWIK PIN Yet a change, !"ay, fro·m parallel into 
series is made in a moment. THE: D0,\11NOE 
CONNECTOR will sau time l\Ud trouble and is 
indispensable to th(! ex)erimenter. Other 
applications~such as conn('cting up cells, con
densers, inductances, etc.-- in fact \Vherever the 
need of a clean, quick, and simple chanO"e of eo 1-

nection is nresent you shou1d·use the Kt\'TJKPINS 
A:'<D THE DOM!NOE CONNECTOR. 

'IH£ LOWNE EL~CTRIC CLOCK 
& APPLIANCES CO., LTD., 

14, Carter et Street, London, S. W .1 
Tele:rhone: Vie tot la 9761. Telegrams: " Lowne, Victoria, 976o." 

I 
I 
\ 

1\ 
I 
I 

In replying to adurtisers, use COUPON on last page 285-XXX 

.. 
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Tnductances for Crysh'l 
Work. (Single layer 
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Condensers fixed and 
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The Construction of 
Crystal Receivers 

By Alan L. M. Douglas 

-and the Crystal 

Receiver still • gtves 

the purest speech 

I N spite of the very marked advance in the 
design and construction of Valves, there 
is no shadow of a doubt that the Crystal 

still givtts the purest speech. 

Many remarkable long-distance reception 
tests have been recently carried out, and would 
show that the Crystal H.eceivcr is far from being 
superseded. 

Even if you already possess a Valve Receiver, 
it will be to your advantage to get this new Book 
and build one of the super-crystal Sets described 
in it. Besides enabling you to make interesting 
comparative tests, you will have a very useful 
receiver as a stand-by in case your Valve Set 
should fail you at a critical moment. 

Published by 

RADIO PREss, LTD., 

Devereux Court, 

STRAND, W.C.z. 1/6 
Sold by all BookselletS and 
N "'''sagenls, or rj8 post free direct. 

Jtabin 'rtss ~trits jfln. 6. 
z86-xxxi In replying to advertisers, use COUPON on last page 
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THE EDITOR'S CHAIR 

A HAPPY New Year to all 
readers of JuNIOR WIRE
LESS ! I suppose during 

the Christmas holidays more wire
less sets will be ma-de than ever 
before, not only by those who have 
not previously possessed a set, 
but also by the many readers who 
have one or more pieces of ap
paratus and are not satisfied with 
the results they obtain. In case 
you are one of those who are 
occupying their spare time in 
pulling existing apparatus to pieces 
with the object of building some
thing new, let me offer you ·a few 
words of advice; 

There are two ways of improv
ing a set, one by increasing the 
volume of sound obtainable for it, 
the other by increasing the range 
over which it will receive. Many 
people have the impression that 
by adding another valve to 
their set they will increase the 
distance they can hear, but this 
is by no means always the case, 
for if the valve is used as a low
frequency magnifier, or " note 
magnifier "as it is sometimes called, 
the distance from which the set will 
receive will be practically the same. 
This is due to the fact that note
magnifiers will only increase the 
strength of signals you are already 
receiving in the instrument. A 
dozen note-magnifying valves will 
not make audible any speech or 
music which is not strong enough to 
pass the detector, whether it be 
crystal or valve. 

In spite of the fact that note-

magnifying valves do not increase 
the range of a set, there are many 
advantages in adding them to your 
receiver. The first of course is 
that if you are using a large num
ber of telephones which on your 
present set tend to make the signals 
weak, the addition of one valve 
as a magnifier will make them com
fortably strong for any reasonable 

f"'"'"'"~::~l:l~~::'":"'l 
::; Editor's Chair 61 ::; 

The Simplest Way to Make 
a Crystal Set 62 
(Illustrated) 

A Point in Aerial Efficiency 65 
An Attache Case Wireless 

Set 66 
By PERDY \V. IIARRIS. 
(Illustrated) 

Origin of the Catswhisker 68 
(Illustrated) 

Testing with Telephones 69 
By R. W. IIALI.OW8. 
(Illustrated) 

Some Interesting Catalogues 
What a Boy of Fifteen Can 

Make -
§ (Illustrated). ~ 

~lllillllllllllllllllllllllllllllllllllllllllllllllllllllllllll!ll~ 
number of pairs. If your signals are 
already quite strong, as will be the 
case with a good outdoor aerial up 
to six miles from a station, one 
or two note magnifiers will give 
ample strength to work a loud
speaker ; up to ten miles one 
additional valve is generally suffi
cient for a small room. 

Do not be in too much of a hurry 
to add a high-frequency valve to 

6t 

your set. This will increase the 
range considerably, but the diffi
culties of so doing are considerable. 
Make a good. study of the subject 
first and then start improvements. 
This will save you both time and 
money. 

If you are a true wireless ex
perimenter you will probably want 
to make different wireless sets from 
time to time. For example, by 
now you will have learned a great 
deal about note magnification, if 
you have used the two-valve note 
magnifier described in a recent 
JUNIOR WIRELEss. Perhaps you 
feel you would like to try your hand 
at the set described in this issue, 
using some of the parts from the 
note magnifier. If you do so, you 
will save a good deal of money, for 
the same terminal strips, filament 
resistance, fixed condenser, valve 
socket and one of the transformers 
will serve excellently. 

Readers who live in the country 
and have valve sets .should try a 
few experiments with long, low 
aerials-wires not more tha·n five 
or six feet above the ground. 
Such aerials, if about ninety or one 
hundred feet long, often prove 
surprisingly efficient, besides saving 
the cost and trouble of high masts 
and chimney stack climbing. The 
earth wire can consist of a wire of 
equal length laid on the ground 
beneath the aerial, or can take the 
more usual form of a buried plate. 
Let me know the results. 

THE EDITOR. 

" 

• 
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SIMPLEST WAY 
CRYSTAL 

By G. P. KENDALL, B.Sc., Staff Editor. 
Quite a novel way of making a crystal set is described in this article. The efficiency is ·cery high 

and the cost low. 

W HEN one comes to think of 
it, the parts which are 
really necessary in a crystal 

set. are very few in number. 
The first essenti'al t hi n g is 
obviously a circuit between aerial 
and earth which can he tuned 
to any desired wave length, and 
there are many ways of providing 
such a circuit, the simplest from 
the constructional point of view 
being the use of a coil of fixed value 
and a variable condenser. Slider 
coils, variometers and tapped coils 
all have their advantages, but in 
each case a certain amount of con
structional work is necess,ary, 
whereas if a variable condenser is 
used as the chief means of tuning 
all that needs to be done is to 
provide a socket into which a 
standard plug-in coil can be in
serted. 

Across the tuning coil must be 
connected the instruments for mak
ing the signals audible, and in the 
case of a crystal receiver all that 
is needed here is a pair of phones 
and the detector itself. The tele
phone condenser which is usually 
provided is by no means a necessity. 
It was originally used to act 
as a reservoir for the rectified 
pulses of current from the detector, 
but it seems that the average pair 
of phones with their leads must 
possess sufficient capacity .of their 
own to serve the purpose, since 
I have never been able to discover 
any improvement in the reception 
of telepheny on placing a condenser 

across various makes of phones 
when used in crvstal sets. 

·The actual 'necessities, then, 
are simply a variable condenser, 
a coil socket, a crystal detector, 
and various terminals. The photo
graphs show the easiest way which 
I have yet found of combining 
these parts. No tools are needed 
beyond a drill, a screw-driver and 
a pair of pliers, and the whole job 
took me about twenty minutes. 

The basis upon which to work 
is a variable condenser of o.ooo3 
or o.ooo5pF (preferably the latter 
value) having square ebonite top 
and bottom plates of fair size. 
Such a condenser can be bought 
for about 6s. in the smaller size, 
and if its ebonite top plate is not 
large enough to carry the· crystal 
detector it can be covered with a 
square piece of ebonite of the 
required size, a hole being drilled 
for the centre spindle. The con
denser illustrated was obtained 
from Messrs. Scientific Appliances, 
and was already provided with two 
terminals. These became the aerial 
and earth terminals, two more being 
added (visible near the top in 
Fig. 1) to serve as telephone 
terminals. 

A set of crystal detector parts 
was bought for IS. gel., and a piece 
of Hertzite. Those were mounted 
on the top plate of the condenser 
in the position shown in the 
photographs. The coil socket used 
was simply an ordinary coiJ, plug 
of the fiat- sided variety, costing 

Fie ;;:. A top view of the set. 

62 

about IS. 6d ., and it was attacherl 
to the bottom ebonite plate of the 
condenser by means of a 3B.A. 
brass screw and nut. A hole was 
drilled through the centre of the 

Fig I. The comPlete receiver with 
a coil in 'position. 

coil plug and into the ebonite 
errrl plate, the screw being passed 
through this and the nut serving 
to clamp the parts firmly together. 

The connections of this little set 
are so simple that it is unnecessary 
to make a diagram of them. They 
are as follows :-Connect the two 
screws of the coil socket one to the 
aerial terminal (the moving vanes 
of the condenser) and the other to 
the earth terminal (the f1xe(l vanes). 
Take a wire from the aerial ter
minal to the crvstal cup, and one 
from the catwhisker holder to one 
of the telephone terminals, connect 
the other telephone terminal to 
earth, and the set is fmished. 

The size of coil to use in the 
socket clepencls to a great extent 
upon the size of your aerial. How
ever, for broadcast reception it \Yill 
usually be necessary to use a 35 or 
50 Igranic coil or a Hurndept Sa 
or Sa. 
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T
HE Valve is undoubtedly the most important 
part of any Receiver. If your Valve (or Valves) 
is not functioning correctly, you are not getting 

the best results from your Set. 
Before you can hope to become a skilled driver 

and obtain the most pleasure from your car you must 
know how it works. So with Wireless. You cannot 
hope to get the greatest enjoyment frow. '' liste:p;ing-in" 
or experimenting until you have mastered the funda
mental principles of Radio. 

Dependent on this lies your ability to understand 
the theory of the Thermionic Valve. Know how it 
rectifies, how it oscillates, and how it amplifies, and 
your progress in obtaininrr further Radio knowledge 
will be rapid . 

·Wireless Valves 
Sim.pf'J explained 
By JoHN Scorr-T.aGGA'RT, !F.Lnst.P., 

is the one Book on the Valve which :will really teach 
you-commencing at the very beginp.ing-everything 
you need know abciuf the Valv~. It has been recognised 
by all the experts as the stanaard popular-priced book 
on the subject. · 

Purely scientific explanations are omitted because 
the aim of the author has been to provide a book which, 
while being absolutely accurate, can be read and under
stood by novice and acperimenter alike. 

Get a copy to-day and begin to understand exactly 
what is happening while your Receiver is working. 

In replyi1zg to advertisers, use COUPON on last paga 
Gilbert Ad. 
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Every one 
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W HEN building your Set you will want 
to be confident that the circuit is~ the 
best possible. Many circuits often 

recommended are only "theoretical" circuits, 
and when the user comes up against the hard 
school of actual practice he is apt to get dis
appointing results. 

If you get a Book like Practical Wireless 
Valve Circuits, you are guarded against this. 
Every circuit-and there are over 6o of them
has been actually tested under working conditions, 
and where necessary typical valves for fixed 
condensers and resistances are given. 

Many circuits are quite n'"w, and all are the 
result of many years' Radio research work by 
John Scott-Taggart, F.Inst.P. (Editor-in-chief of 
Modern Wireless and Wireless Weekly). 

Buy a copyto·day-keep it for reference, you 
will find it a continual help. 

RADIO PRESS, LTD., 
Devereux Court, Strand, W.C.2 
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A ERIALS of the inverted L 
type are by far the most 
common nowadays ; in fact, 

one probably sees two of them for 
one of any other kind. Their 
popularity ·is justified, for this 
aerial, if properly erected, is as 
efficient as can be desired, and its 
directional properties artC so slight 
thatit yvm·receive ahnost equally 
well transmissions that come in 
from any quarter. 

There, . is: · however, one strong 
criticism that can be made upon the 
majo.rity of amateur aerials of this 
type, and this concerns the point 
from which the down-leads are 
taken. Your own aerial may be 
without fault, but if you .notice 
the hundreds that ;~;re visible as 
you enter London by .train, tram, 
or 'bus, yo.u wiH :find that in an 
enormous number of instances the 
down-leads are attached to points 
from 3ft. to z yds. or more from the 
ends o.f the wires. 

If this is do.ne the aerial is not 
really an inverted L at all. It is 
of the T type, and the arms of the 
T are of an equal length. Now 
each arm plus the lead-in has its 
own natural wave-length. Hence, 
in an aerial which resembles a 
lop-sided T, with one very long and 
one very short arm, there are two 
quite different fundamental wave
lengths. When the aerial is loaded 
by means of the tuning inductance 
and its condenser, each arm will be 
tuned. The receiving set is thus 
presented with a combination of 
two widely different wave-lengtl1s, 
and anything like fine or accurate 
tuning is impossible. These points 
are of the greatest importance on 
the short waves now coming into 
use, and their effects are less notice
able upon the broadcasting wave
lengths. 

In the ideal aerial the down
leads should come from the very 
end.s vf the suspended wires. This 
can be done if the wires themselves 
are uset'I for the purpose. Each wire 
is taken through the ho.le of the 
insulator, then back on to itself, 
whereitis "seized" or lashed with 
thin wire. The two loose e:t1ds are 
then twisted together and soldered, 
and a heavy lead-in is secured to the 
lowest point of the U so fon::nul. 

If sufficient aerial wire is not 
available to allow this to be done, 

J UN I 0 R WIRE L E S S.-Supplemeut to Jf odem H'ireless 

Two famous men. Dr. Lee de Forest eirplainitzg his "talking jilm ., to 
Sir Thomas Lipton. of America Cup faJne. 

we can achieve our o hject in another 
wav. Let us suppose that the wire 
is only long enough to allow a few 
inches of space at the lead-in end. 
v\'e pass the wire through the hole 
in the insulator, and then splice 
a 3 in. length of tin. brass rod to 

• it by means of thin copper wire, 
the rod being fixed at right angles 
to the wire. The splice is made 
secure by running a little solder into 
it. The rod will now act as a stop, 
preventing the wire from running 
through the insulator, and the wire 
can be so!clered to a heavy lead. 

The second parallel suspended wire 
is treatcd in the same "vav, its end 
being soldered to the oth~r end of 
the stout wire. The lead-in is 
then taken from the bottcm of the 
loop formed. 

If the aerial is of the T type it is 
most important that the arms 
should be of equal length. The 
mid-point of the wires should be 
found by careful measurement. 
The strands are then opened out 
for a few inches and those of tl1e 
connecting loop are twisted into 
them and soldered. R. vV. H. 

In a FJ'ench r:ece.iving station. Note the increasing resemblance of the 
operating room.s of mod:ern 1:JJirebess statio11s .to or{f!nary telegraph offii:':es. 

(Observe the pile of pe1jorated tape.) 
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SET: 
How to Use Your Existing Apparatus 

for Dual Amplification 

L AST month I promised I 
would tell you how to make 
a portable set running off 

dry cells instead of accumulators. 
and using one of the new valves. 
There are several ways in which 
this can he done, and in thinking 
the matter over it occurred to me 
that perhaps you would like to use 
apparatus you already have, :':.) 
that the number of things you will 
have to buy for this set will be 

Fig. r.-The first circuzt. 

reduced to a minimum. The 
simplest and most economical set 
to make is a one-valve dual 
amplification or reflex receiver. I 
know these words sound very 
formidable and mav suggest to you 
that the design and working of 
sach an instrument must call for a 
good deal of experienc~. but I can 
tell you right away that such is not 
the case. Even when built into a 
cabinet, a single valve dual ampli
fication receiver is not a com
plicated piece of apparatus, as you 
will see by examining my article 
in this month's MoDERN WIRE
LESS describing such a receiver. 
First of all look round your cup
board and see how many of the 
following articles you have on 
hand :-

I. A variometer, or a variable 
condenser with tuning coil 
(it does not much matter 
which as this is merely for 
aerial tuning). 

2. A single valve panel con
taining a valve socket, a 
filament resistance and 
the necessary terminals. 

3· A crystal detector. 
4· An intervalve transformer. 
5· A .ooo3 pF fixed con-

denser. 

6. A .oor ,.,F fixed condenser. 
7· Another variable condenser 

of any value from .ooo2 to 
.C005 JLF. 

8. A cardboard tube about 
3 inches in diameter. 

9. A high-tension battery of 
about 40 to 50 volts. 

10. One or two dry cells accord
ing to the kind of valve 
you will use. 

If you have a variometer for 
aerial tuning so much the better, 
as this is perhaps the most con
venient and efficient form of tuning 
in the circumstances. 

This month I do not propose to 
give you the fullest instructions for 
making up your portable set, as it 
is just as well first of all to try a 
number of interesting experiments 
and, so to speak, " get the hang " 
of simple dual amplification. Let 
us consider for a few minutes what 
actually happens in dual amplifica-
tion circuits. , 

·whatever kind of tuning ap
paratus is used, the object of it is to 
place our aerial in resonance or tune 
with the signals we want to receive. 
Across some part of the tuning 
apparatus (usually across the tuning 
coil, whether this be a fixed in
ductance or a variometer induc
tance) we connect a valve. The 
oscillations set up in this tuning 
inductance cause differences of 
pressure to occur across the ends 
of the inductance, and as to one 
end of the inductance we connect 
the grid of a valve, and to the 

other en(l the filament, these 
differenc2s of pressure will be com
municated between the grid and 
Elament of the valve. Those of you 
who ha\"e studied such books as 
" '\'ireless \'alves Simply Ex
plained " will know that the hot 
filament of a valve is, so to speak, 
spraying outwards a continuous 
discharge of electrons which pass 
across the intervening space to the 
metal cylinder we call the plate. 
This spray of electrons is reallv a 
flow of Plectricitv, and in reachincr 
the plate from- the filament it 
passes through the space between 

· the grid wires. Anv differences of 
pressure which may be communi
cated to the grid wires from our 
tuning apparatus will diminish or 
increase this spray of electron. 
The electron spray, after passing 
across the space from the filament 
to the plate through the grid wires, 
passes back to the filament, through 
the circuit which is connected to 
the plate, forming , an electric 
current. The fluctuations ol 
current in this plate circuit are a 
faithful copy of the current flowing 
in our tuning coil, but they are ol 
greater amplitude or strength. Our , 
valve, therefore, acts as a perfect 
relay, taking our signal currents 
and magnifying them. 

Let us first of all connect up our 
apparatus so that this little train 
of events can occur. vVe do this 
in the way shown in Fig. r. The 
apparatn'3 connected in this way is 
simply acting as a high-frequency 

Fig. 2.-A simple valve-crystal receiver. 
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magnifier; the currents in the 
plate circuit are not of the k;nd 
which will affect the telephones, 
for no means of rectifying them has 
been incorporated, nor, for that 
matter, are telephones included. 
\Vhat must we clo to make these 
currents audible to us ? \Ve can, 
if we like, introduce a grid con
denser and leak, but there is another 
way. by means of a crystill. Let us 
put another tuned circuit in the 
plate circuit of our valve, as in 
Fig. 2. The pulsations of current 
in the plate circuit will now build 
up oscillations in this tuned circuit 
(it can consist of about 50 turns of 
wire on a 3-inch tube-No. 24 or 26 
will do-across which is placed a 
variable condenser of anv value 
from .0002 to .ooos). and these 
fluctuations of current or oscilla
tions will correspond exactly with 
those in our aerial-tuned circuit, 
only they will be much stronger 

So far I have not mentioned anv 
special valves, because any goo(l 
valve will act in the way I have 
described, and if you have a bright 
emitter and accumulator handv 
you will very likely have tried th-;, 
experiment with those. However, 
in our portable set we shall need to 
use a valve which will run from dry 
cells, and we have really a choice of 
three kinds ; first of all, we have 
the older type of dull emitters, 
such as the D.E.R, A.RD.E. and 
the ::\Iullard low temperature valves. 
These take about .3 to ·4 of an 
ampere at 2 volts and "'ill thus 
need two dry cells and a filament 
resistance to run them. I do not, 
however, recommend you to use 
this kind of valve because the 
current taken is quite considerable; 
really a little too much for any dry 
cell except one which is very large 
and bulky and quite unsuitable for 
carrying in our portable set. The 

Fig. 3.-How the "duat" circuit grows out of Fig. 2. 

because of the magnifying effect of 
the valve. Being nigh-fn-quency 
currents, they will not affect the 
telephones, so we must convert 
them into low-frequency pulsa
tions, which we do by connecting a 
crystal detector in series with our 
telephones in the way shown. 
The crystal allows currents to pass 
one way"only, and therefore turn 
the high-frequency currents into 
low-frequency pulsations, which, 
passing through the telephones, 
make themselves audible. On an 
ordinary aerial we shall get, of 
course, much bettt:r signals thi:o 
way than if we were to use the 
crystal detector directly on to our 
tuning apparatus, for by the inter
position of the valve we have been 
able to magnify the signals con
siderably and increase our range. 
In passing, I should mention that 
there is no great difficulty in making 
apparatus with one stage of high
frequency amplification. Two or 
more stages re~ult in trouble. 

second .kind of valve we have is the 
type which includes the "\Veco
valve," better known as the "Pea
nut," a~d the Cossor "Wuncell," 
just placed on the market. These 
take about half of the current of the 
old kind of dull emitters, and, 
what is more to the point, will 
work off one dry cell, which is a 
great convenience. The third kind 
of valve is the new type which 
burns with only .o6 of an ampere ; 
these are made by the Marconi 
Osram Valve Co., the Edison, Swan 
Electric Co., the British Thomson
Houston Co., and the Mullard 
Radio Valve Co. These use about 
a quarter of the current of the 
" Peanut" or (;ossor " \Vuncell," 
but they want a higher voltage to 
run them. Thus we must have three 
dry cells to operate them, whereas 
the" Peanut" and the" \Vuncell" 
only need a single cell. For the 
present set I would recommend you 
to have either a " Peanut" or a 
"\Vuncell," as these have a rnuch 

more robust filament than the .06 
ampere type and will stand knock
ing about far better. The price of 
these valves is £r tos., and they are 
made to fit any ordinary socket, 
and can be operated with the 
ordinary filament resistances such 
as arc -fitted to your valve p·anel 
now. 

You may think that having gone 
so far--i.r., by magnifying the 
currents of the valve and tlren 
rectifying them in the crystal--we 
have got all the results we shall be 
likely to obtain without adding 
further valves. However, I want 
you now to carry out another 
experiment and you will see how 
we can use our valve twice over ; 
first in the way already explained 
and tried, and secondly as a low
frequency magnifier. \Ve can use 
a valve in a dual amplification 
circuit-that is to sav, with am
plification twice, first as high
frequency and second as low-

. frequency. Look at Fig. 3 and you 
will see that by making a very 
little alteration to your circuit the 
valve can be made to act the second 
time. Let us see what happens. 

The crystal is .connected to the 
plate of the valve and to one side of 
the tuned circuit in the plate, just 
as before ; but instead of dis
charging the rectified currents 
through the telephones it passes 
them through the primary of 
the intervalve transformer, the 
secondary of which is connected 
to the lower side of the aerial 
tuning inductance and to the earth. 
Across this secondary is a fixed 
condenser of a value of .ooo3 1LF, 
whilst across the primary is a 
fixed condenser of .oor f'F. The 
telephones are now placed in series 
with the lead from the high-tension 
battery and may have a telephone 
condenser across them, but this is 
not always necessary. 'Vhat 
happens now ? The high-frequency 
currents are tuned as before, and 
instead of going straig,b.t to earth, 
as they did in the earlier circuit, 
they go through the .0003 ,,F 
condenser to earth. They cannot 
go through the secondary winding 
because this acts as a choke at high
frequencies. Thus, so far as high
frequency circuits are concerned, 
this condenser across the secondary 
acts as a short circuit to it. Tl1e 
rectified currents from the plate 
circuit pass into the primary of the 
intervalve transformer and the 
low-frequency differences of pres
sure are applied through the grid 
and filament. Whilst the high
frequency currents can go easily 
across this shunting condenser, the 
low-frequency currents cannot. 
The result is that not only do the 
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currents in. the aerial become 
magJ]ifted by the. v:tlye, and rec
tified by the crys~a:l, but they are 
passed ba~k again lin&'once more 
magnified, this time as ·low~ 
fTeq'ue.Ilcy <;urrents, making large 
fluctuation of currents in the plate 
circl~it. 'Ihe frequency of . the 
magnified and rectified currents is 
such that they are. able to pass 
through the telephones, and thus 
we hear in our telephone receivers 
the amplified speech or music we 
have been looking for. The degree 
of strength obtainable in this circuit 
is surprisingly high, as you will 
find when you try it, and within 
half a dozen miles of a broadcasting 
station is quite :good enough to 
work a loud-speaker. When ad
justing the circuit you will have to 
pay great attention to the crystal, 
for if this is not. properly set you 
will neither hear good signals 
nor be able to prevent t!1e set 
from oscillating and possibly inter
fering with your · neighbours, 
\Vhen the crystal is properly set, 
however, you will not get any 
oscillation. I do not advise you to 
couple the two inductances to
gether "o as to obtain reaction ; if 
you were to do so you would find 
the set .would be . very unstable; 
and ~ doubt whether you would 
get as good results as you would 
by using the apparatus \'S I have 
shown, 

You will see that very little 
additional apparatus is needed to 
the ordinary boy who has a few 
parts of wireless apparatus in his 
cupboardJ, and I am sure many 
readers will be a·ble to· carry out 
all of the experi'ments without 
buying a single additional piece of 
apparatus. Next month I will 
show- you how to place the 
apparatus in a small case, \\hich 
will contain the high-tension 
battery, the dry cell, and all of 
the gadgets we have been playing 
with: Perhaps-lX'fore next montli's 
article appears you \vi!! have tried 
yourself to tlo this. If you do so, 
pay particular attention to the 
posjtion of the two inductances 
(aerial i11ductance and the plate· 
circuit inductance}. Be sure that 
these are at right-angles to one 
another and as widely separated 
as can be; also make the con
nection between the aerial tuning 
inductance (whether it be vario
meter ol" not) and the grid of your 
valve as short as possible, Yo1t 
>Vill not need to have any grid leak 
or grid condenser in this set, so if 
vour valve panel has a ·grid leak 
and condenser in it, it will be well 
to short-circuit them, or else take 
~hem right out and connect up the 
wires <tS. sh0wn. · 

The Postmaster-General e:rantining the broadcasti~g apparatus at !M Whit.a 
City Erhibition .. 

To the Editor of J Ul"'IOR \VmELEss. 

DEAR ::S·m,--The m:i~inal contact 
fur Galena consisted of a bunch of 
short fine wires :;oldeFe<1 t<v a thick 
one, and two ot the1n back to 
back looked like ( r). 

For eonvenience the long thick 
wire wa'l spiralised. and tile actual 
artitZle looke~l like ( z). 

By omitting a hunch of fmc 
wire.s we get a' plain helix lihe (3), 

in which no resembla,nce can be 
tra£ed to amy part of a c<tt ! 

Yours faitllful1y, A.HI.:-!DERLICH. 

rte 
(z) ~ 

13) ~ 

A flourishing Wireless Society. 
The Tottenham W-ireless Society arc adding to their members week by 

wee/e. The picture $hou;s some of the members with the Club's set, 
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TESTING 
WITH 

TELEPHONES 
A useful fault-tracing article:. 

By 

R. W. HALLOWS, M.A .. 

M
A~Y people hanker after 

the possession of delicate 
and expensive me<csuring 

appliances to aiel them in their 
search for the faults which must 

DROP OF" 
WATER. 

PENNY. 

Fig. I.-A test showing the extraordinary 
sensitiveness of a pair of telephones, 

occur every now and then even in 
the best wireless set. Few perhaps 
realise that in the telephone re
ceivers of their headset they have 
a piece of electrical mechanism 
which is a far more sensitive 
detector of ·the presence of electric 
currents than any but the most 
costly instruments such as the 
millivoltrneter and microammeter. 

You can easily test for yourself 
the amazing way in which the 
receivers respond to minute 
impulses by making the very simple 
little experiment shown in Fig. 1. 

Place a drop of water upon the 
surface of a clean penny or two
shilling piece. Lay one of the 
phone leads in the drop and \Vith 
the other rub the wet surface of 
the coin. You will hear a series 
of distinct scratching noises in the 
phones. lf instead of rubbing the 

JUNIOR WIRELESS.-Supplement to 1viodern Wireless. 
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coin you merely touch it with one 
, of the leads a distinct click will 

occur whenever this lead makes 
contact with the wet metal. The 
current here is of the tiniest 
possible ordeiT, so tiny that it would 
be ditficult to measure with even 
the most delicately made instru
ment. Yet even low resistance 
telephones will record its presence 
though the clicks and scratching 
noises are, of course, not so loud 
as they are with high resistance 
.receivers. ·when you consider that 
even in the best telephones not 
more, than one-thousandth part of 
whatever current is brought in by 
the leads does useful' work you will 
veaJise what a, wonderlul feat this 
is,. 99'·9 per cent~, of the energy 
which teaches the 'ph~es is wasted 

; Fig. 3,.,--'Iestinc continuity of u:indings. 

, cfue:ffy in heating the windings of 
the magnets, but the remaining . I 
per cent. is sufficient to operate 
them even from so feeble a source 
of energy as the cell formed by the 
wetted coin. 

Having once realised that our 
telephones will respond to currents 
so minute as this we can see at once 
the very many ways in which they 
may be employed for testing pur
poses both with the set as a whole 
and· with the small component 
parts which go to make it up. 

the discharge of the stored-up 
current, but should the condenser 
be faulty no click will be heard for 
the current will have leaked away. 

Inductances and transformers can 
be tested for continuity of windings 

.~r 
Fig. 0.--Testing the plate circuit. 

very easily by the phones. Fig. 3 
shows how it is done. Connect one 
end of the coil to either the positive 
or the negative terminal of a single 
dry cell or a pocket flash-lamp 
battery, joining the other end of 
the windings to one of the 'phone 
leads. Now touch the remaining 
battery terminal with the second 
telephone lead. If the windings 
are in order loud clicks will be 
heard at every touch. Should 
there be no clicks or should they 
occur intermittently then you may 
feel sure that something is amiss. 

\Vhen you have wired up your 
panel you can test out your con
nections in the same way using the 
telephones and a small battery. 
This method is particularly useful 
in cases where a change-over switch 
arrangement has been provided, for 
it enables one to see at. once whether 
the alteiTnative paths for current 
are being properly controlled by 
the switch. 

There is another most useful wav 
in which the constructor may save 
himself a ve1,-y great deal of trouble 
with the help of a, pair of telephones. 
Much of the ebonite now sold at 
cheap prices has such poor 
insulating qualities that a set made 

Suppose, for ex
ample you sus
pect one of your 
c o n cl e n s e r s of 
being leaky ; bere 
is a vvay to set 
about discovering 
whether it is 
really guilty or 
not. Connect the 
terminals of the 
condenser for a 
few seconds across 
a portion of the 

Fig. 2-H.ow to test a fixed condenser. 

high tension battery. Then remove up with it will be most disappoint
it, taking care not to Rhort circuit it ing iri its performances, if indeed it 
with the fingers or in any other works at alL Before embarking on 
way. Leave it on the bench for a making up any piece of appara
quarter of an hour or so. Now put tus test it with the phones in 
on the phones and touch the con- this way. Driil two holes at 
denser's terminals with the leads opposite ends of the panel--they 
(Fig. z). If it is in good order can be placed in a portion of the 
there should be a loud click due to ebonite that will eventually be 
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trimmed off-and mount a terminal 
in each. Connect these two termi
nals to the high-tension battery, 
fastening one of the phone 
leads also to one of them. Put 
on the phones and with one 
hand touch the surface of the 
ebonite in various places with the 
unattached phone lead. Bad in
sulation will be shown up by -the 

the trouble is likely to be found 
in either the grid circuit or the plate 
circuit of some particular valve. 
To test the grid circuit disconnect 
the lead running to the grid and 
insert the telephones into the 
circuit. \Vith the filament switched 
on make and break the circnit 
by touching with one of the 
phone leads. If all is in order 

occurrence of clicks 
in the phones 
when the ebonite 
is touched in 
certain places. 
Sometimes the 
faultiness is due 
only to the highly 
polished skin of 
the ebonite and 
can be cured by 
removing all the 
polish with fine 
emery paper. But 
frequent I y the 
material itself is to 
blame, and if the 
test discloses that 

Fig. 4.-A test for ebonite insulation. 

its insulating qualities are bad the 
panel should be returned to the 
vendor as useless for wireless pur
poses. 

We now come to the ways in 
which the telephones may be used 
for finding faults in the set itself. 
We have already seen how they 
may be used for testing induct-

Fig. 5,-A grid circuit test. 

ances and condensers, and these are 
almost 'the only places in which a 
breakdown is likely to occur in 
the cry$tal set. \Vith the valve 
set, however, there is a much wider 
field in which faults may develop. 
If the tests previously mentioned 
show anything \vrong the cause of 

From Messrs. Radio Communica
tion Co., Ltd·.,· we have received 
their book describing " Polar
Blok" system of elastic set con
struction. The different panels clip 
together on a metal framework (the 
metal is non~magnetic) which can be 
altered in size to any desired extent, 

clicks will be heard owing to 
the passage of grid current. It 
may be necessary, by the way, to 
move the rheostat a little, for it 
might happen that you had struck 
the exact point at which the 
potential applied to the grid was 
just that required to stop the flow 
of grid current entirely at a given 
filament temperature. Should there 
be a condenser and a gridleak in 
the circuit the condenser should be 
bridged by the telephones as shown 
in Fig. 5· 

Tl1e test for the plate circuit is 
very similar, the phones being 
placed in this circuit as shown 
at A, B in Fig. 6, and connection 
made and broken as before. There 
are very many other ways in which 
the responses of telephones to 
minute currents can be made use 
of by the owner of a wireless set, 
and these will suggest themselves. 
Practically every fault that can 
occur is due to either a brohen 
circnit or a short circuit and 
the phones will enable you to 
discover either very quickly 
indeed. 

R. W. H. 

Wooden boxes may also be con
structed to fit any size of set, and 
the wiring may be altered with a 
minimum of trouble. 

Messrs. Gent and Co. send a 
leaflet describing their " Tangent" 
low-frequency transformers. These 
are made in three different sizes. 

7I 

1\Iessrs. vVoodhall Wireless 1\fami
facturing Co. also send us a leaflet 
describing their ·comlensers, ·fixed 
and variable, variometers, coil
holders, etc. 

Messrs. Gamages, of Holbom, 
have issued an up-to-date catalogue 
describing their wireless apparatus. 
All types of loud-speakers, accumu
lators and comoonents are listed. 

From Messr;. Economic Electric 
Co. we have received a fully illus
trated catalogue of apparatus. This 
includes a self-setting detector, and 
their" Xtraudion" valve. For this 
valve they claim a low current con
sumption, and the high amplifica
tion factor of I2. 

Messrs. Burndept, Ltd., send us 
their latest catalogue for review. It 
is arranged into five sections:-. 

(1) Broadcast receiving sets, in
cluding multi-valve sets in table 
form. 

(2) Standard Burndept receiving 
equipment, including many experi
mental sets. 

(3) Home constructional broad
cast receiving sets. 

(4) Auxiliary apparatus, com
ponents and sundries. This contains 
a complete list of component parts 
and accessories. 

(5) Transmitting apparatus. This 
section is under re-arrangement, and 
is not yet complete. 

Messrs. Fallons send us a leaflet 
of their condensers and variometers. 
The " Duanode," one of the listed 
condensers serves for controlling 
simultaneously two stages of high
frequency amplification as one. 

Messrs. Harrold publish a leaflet 
describing their anti-capacity 
change-over switches. They can 
be used in all cases in which knife 
switches are used, and have the 
advantage, besides their very low
capacity, of taking up much less 
room on the panel than knife 
switches. The switches are very 
neat in appearance. 

Messrs. \Voodhall-\Vireless Manu
facturing Co., London, have issued 
a leaflet of condensers, variometers, 
resistances, and other components. 

Mr. A. Hinclerlich has recently 
issued a list of accessories, including 
crystals of all types, all kinds of 
wires, and other useful components 
including a combination crystal 
detector, called the" Tellite," which 
is claimed to be very sensitive and 
is stable when a sensitive spot is 
found. 

Messrs. Clvde Electrical Co., of 
Glasgow, se.ri'd us particulars with 
photographs of their new crystal 
set, the " Clydelco," which has 
several features claimed to be novel. 
It is tuned by means of a variometer 
and there are two detectors, either 
of which eau be used. 
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THE accofnp:mying photographs are kindly s~nt to. us by Mr. E. E:. 
Spiegelhalter, of Malton, Yorks. The apparatus shown was built 
without assistance and advice (other than that contained in No. I of 

MoDERN 'WIRELEss) by his schoolboy son, aged rs!. The set is a dual-reaction 
receiver and gives remarkably good results from all the B.B.C. stations, both 
.as rega{ds strength and purity. The selectivity is also exceedingly good. \Ve 
congratuhtc l\lr. Spicge!halter, jun., on his work, which should stimulate other 
boys to better efforts. 

This dual-reactance set is the unaided work of a young wireless enthusiast 
of Malton, Yorks. 

'Note particularly the neat 'wiring £en~ finish. Tile result• are just as 
good as the workmanship. 
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that astonishes 
those who know little or 
nothing of wireless can be 

performed with any fairly powerful 
:;et. Disconnect the earth lead 
from its terminal and ask one of 
those present to hold it in his right 
hand. Signals will, of course, 
become very faint, if they do not 
altogether cease. Now get the 
person who is holding the wire to 
touch the earth terminal with a 
:finger of his left hand. Signals 
come in with almost their original 
strength, having passed right 
through his body, or rather over 
its surface. Sometimes a chain of 
people holding hands can be made 
between the earth lead and ib 
terminal. 

S
O.:\lE people are vastly more sus

ceptible to the effects of elec
tricity than are others. The 

writer, for instance, can get quite a 
nasty shock from the output ter
minals of a three-valve set, though 
most people could place their fingers 
upon them with complete impunity. 
With direct currents it is largely a 
question of the thinness and the 
natural dampness of the skm. lf 
the skin is thick and dry the resist
ance of the body may be as high as 
35,000 ohms; if the opposite con
ditions are present it may average 
only Io,ooo ohms in cold weather, 
and may fall as low as zoo when the 
atmosphere is hot and damp. 

It has been calculated that a 
voltage drop of as little as three 
volts through the body with a 
current of 100 milliamperes may 
be sufficient to cause death. \Vhen 
murderers arc electrocuted in the 
States the voltage used is I ,8oo, 
and the ammeter· usually registers 
about 9 amperes. Yet it is quite 
possible to grasp in either hand 
electrodes with a potential differ
ence of as much as Ioo,ooo volts 
between them and to feel nothing 
at all ! 

If this voltage were direct, death 
would be instantaneous. But 
when it is alternating at very high 
frequency it produces no effecb, 
for it passes over the skin and does 
not penetrate sufficiently deeply to 
cause paralysis of the nerve centres. 

One of the most dangerous things 
that one can possibly do is to switch 
on or off the electric light whilst 
lying or standing in a hot bath. 

R. W. H. 
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WHEN your Accumulator runs down, or your 
Valve burns out, or your H.T. Battery 
suddenly develops noises-the3e are the 

cccasions when you would give almost anything 
for some means of " carrying on." Why not 
forestall these possibilities by making a Crystal 
Set now~ 

This new Book by John Scott-Taggart, Editor 
of " Wireless Weekly " describes three useful 
Sets which can be made by anyone without special 
ekill in the use of tools. In fact, the simplest 
of them (illustrated above) can even be con
structed of material you would find around the 
house. 

All have been designed to give good results with 
a range of, say, 25 miles from your nearest Broad
casting Station. 

Get a copy of this Book to-day-even if. your 
present Set seems immune from brea!.down, you 
will never reg(et the time spent on building a 
Crystal Receiver. 
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No other Wireless 
Staff as 

Magazine 
Weekly Wireless 

T o obtain the confidence of its 
readers, and to achieve complete 
success, a Wireless ,Magazine 

must be in the position to guarantee the 
accuracy and dependability of the in
formation withirf its columns. Wireless 
H- eekly is supervised by the finest staff 
of all-~orind Wireless technical experts 
in the uountry. Each departmeut of 

-·Wireless is in the hands of a man who has 
had some· considerable 

tributors. Secondly, it is in a position 
to judge the value of contributions 
submitted for publication by outside 
research workers and technical men 
and able to criticise and correct faults 
which might otherwise have appeared 
in print unnoticed. You, as a keen 
·wireless experimenter, want authori· 
tative 'Wireless articles-thoroughly up 
to date and dependable. Wireless 

experience in dealing with 
it and who may be con
sidered an expert in that 
particular phase of the 
Science. Such an organ
isation as ti1is is of benefit 
to you in two ways. 
Firstly, because it is so 
complete in itself as to 
be independent, when 
necessary, of outside con-

,----------. 
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~DINGTON, 1\f.A., D~Sc. J 
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Weekly fulfils your 
requirements in a way 
no other \Vireless Maga
zine ever has or can do. 
If you have not already 
become a regular 
reader, send a postcard 
at once for a free copy 
-you will be surprised 
that such a large and im· 
portant Weekly Maga· 
zine can be produced 
for so little as sixpence 

Every Wedn.esday. 
In replying to advertisers. use COUPON on last page 
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has such a 
-read how 

complete Editorial 
you benefit. 

Recent Constructional Articles. 

A Simple Transmitting Set for AmJ.teur 
Tdenhony. 

A 2-Valve Power Amplifier. 
A Super Heterodyne Receiver. 
A Pea-Nut Reinartz Receiver. 
A Regenerative Reflex Receiver. 
A Simple H.F. Amplifier for a Crystal Set. 
The Cowper Receiver (with two H.F. Valves). 
\Vave Traps and Interference Eliminators 
An Attache Case Armstrong Sup2r. 
A 2-Valve Cabinet Receiver. 
Several Types of S.T. roo Sets. 
And a large number of others. 

Solcl by all .Vewsagents and published by 
RADIO PRESS, Ltd., DeiJeYclH Court, 
Strand, W.C. 2. 

from.. all New-sagel\_ts 
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Cf Annual subscription (52 issues 
JJ post free), 32(6. Subscribers are 

nermittcd the free and unrc· 
stricted use of our Information 
Dent. To others we are com
pelled to make a charge of 2 /6 per 
question. Why not send your sub
scription along now and ensure 
your copy arriving punctually ? 
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of every Experimenter who wants 
to obtain a thorough under
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