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Considerable interest has been aroused in : 

Ilse district by this performance, and we hope : 
are well-made and eflicient sets, and will give your customers 

i 
todispose of more of your excellent products. thorough satisfaction. 

pp FERGUSOIT1RNBULL NOTE AMPLIFIERS & LOUD SPEAKER 

THE Marks of Elficiency & Approval 
Attachments are also supplied for working with the Cosmos 

i 
. Crystal Set. - . - 

Send for Booklets 4670/1 overprinted ' 

, . .. with your own name and address. . 

"COSMOS" Crystal sets ;educea inpric;. 
' 

'1 - - ' 

BELFAST .-, LEEDS . Vi _ k ______ 
BIRMINGHAM 

. 
gU LTD ' 

ITñGH - . SOUThIPTON .- 
Head Office & Works: TRAFFORD PARK, MANCHESTER. 1 

- GLASGOW SWANSEA London Address: 232-233, HIGH HOI.BORN, W.C. 1. 

 

;- 

¡ 

j 

L 

We do not claim 
t at Cosmos Crystal Type Radiophones will receive over distances 

Dear s. 
like these. The circumstances of the reception forming the subject 

You will be pleased to hear that one of of the letter here produced are undoubtedly abnormal. We do 

clients managed to receive youT station 2ZY claim, however, that Crystal Type 
(200 miles) and Cardu! Station 5W.4 (over 
350 miles) on a Cosmos Radiophone Crystal 
Set purchased through us. The musical ilems : . 

' 

were guite clear and it was possible to make j .. 

. 

out the speech of the announcers. This was : 
.. 

our client s first experience of opecajing a 
Wireless set, and this performance speaks . - 
highly for the efficiency and simplicity of -: - 

operation of your instruments. -- : i 

5 
...r.. .trepoittan 

Visiere 
Co.. 

28 MAR 
1923 

° 

Dear Sirs, 
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to vein Out the .p.eab ot the announodro. 
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eel, 
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apease 

hiilelj 
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and elepli- 

oily or Operation 
0V yocr instrussentc. 
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interest 

cas been droucod 
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by this 

p.rtoroonc, 
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who con'e to these othce, but in many other 
quarters. 

Our own view is Ihat the Radio Society 
has failed, utterly and ignominiously, to get a 
constructor's licence or an adequate supply of 
experimental licences. True,: they sent a 
deputation to the Post Office year and 

. 43 
A8 

apparently to cease. 

The Radio Society i fortunate in having 
Dr. Eccles as its President. \Ve trust he will 
turn the Radio Society into a powerful, and 
yet sympathetic, fighting force. Its political 
functions are ten times as important as its 
technical work. 

13 

society be formed? 
These are the sort of questions which are 

being asked on every hand, and the reply is to 
be found in the attempt to form a separate 
radio transmitter society, quite apart from the 
Radio Society of Great Britain, and a league 
of southern wireless societies. 

There are those who think that the society, 
or rather its executive, is played out, that new 
blood is required; that there are self-com- 
placent members engaged on work which 
requires enthusiasm devoid of officiousness 
and a clique-y atmosphere. These criticisms 
are, in a large measure, unwarranted, but they 
are being made.. not only by club secretaries 

mentr. We are tird of tue mutual adrira- 
tio.n talk which has obtained in the past. The 
Radio Society must fight, and if the existing 
members of the executive will not fight, new 
ones will have to be chosen. 

As for the new Radio Transmitters Society 
which is in competition with the Radio Society 
of Great Britain, it is foredoomed to failure. 
It will follow the long, long trail made by the 
Wireless Relay League. The new section of 
the Radio Society devoted to transmitters 
deserves every support, and it is absorbing the 
\Vireles Relay League. The old policy of 
patting sectional societies on the back is 

Britain. There can heno doubt that the time 
has come wtìen an honest stocktaking must b4e 

takén of the salue of the leading society in the 
country. Does it really represent experimental 
inteests throughout the country, or is it oñly 
a glorified form of the 'Wireless Society of 
London? Is it really a live society which has 
done great things fQr the experimenter and 
intends to do more in the future? Is it 
really ready to take up cudgels on bebalf of 
the wireless transmitter, or must some other 

with regard to press publicity. A new com- 
mittee should adopt a friendlier attitude 
towards those who are capable of helping 
them. A national view should be taken and 
petty jealousies ehiiiinated. 

The most important thing is that the Radio 
Society should cultivate a fighting spirit. 
Docile ineffectiveness must give place to a 
vigorous fighting campaign against the Post 
Office, and if necessary the B.B.C., to obtain 
new ørotection and orivilees for the exoeri 

Is the Radio Society Disintegrating? 

THE 
first meeting of the session of th 

Radio Society of Great Britain was held 
last \Vednesday, when Dr. Eccies, the 

President, pointed out the importance of the 
experimenter and the value of organisation. 

Simultaneously, we,' hear of two more 
examples of separate societies springing up 
independently of the Radio Society of Great 

ere deluded hr the usual official promises. 
Why have they not since then used every. 
possible means to .improve the licence posi- 
tion? Why do they not enlist theheip of 
some members of Parliament who can urge 
their, case in the house of Commons? 
Another move in the right direction would 
be to give up their narrow-minded, attitude 
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fraind from using wireless as 
much as possible, so as not 
to inform the enemy of their 
position and movements. 
Therefore, an use of coast 
stations is likely to inform 
both friend and foe of posi- 
tion. ¡ 

(b) The commander of a ship 

with the volume of traffic, 
faith in the shore stations must 
again break down. 

The difficultv of selecting 
the ship in a dangerous posi- 
tion, and giving her preference 
over all others, can be ima- 
gined; and in practice she 
would have to wait her turn 

43' 

The nivigator, wishing to take 
his ship from any place A to any 
place B, can, as shown in Fig. t. 

finl the angle which the required 
track makes with the geographical 
meridian by measuring the angle 
froni.the (hart or from calculation 

The compiss, after allowance is 

made for the difference in geogra.. 

rnethQd, as used by the Royal ir 
Force and many merchant 
steamers, is discussed. 

i'he first method is not likely, in 
my opinion, to develop much be- 
vond its present state for the fol- 
lowing reasons. 

(a) In the last war. it was 
found of great value to use 
roast stations to plot the posi- 
tion of enemy aircraft, surface 
craft and submarines. lhis 
was so fully appreciated that 
when in the vicinity of the 
enemy our o n vessels re- 

Fig. 1.-illustrating the elementary 
principles of navigation. 

ment," ould only affect his 
certificate. 

(c) If the above conservative 
attitude vere overcome the 
number of ships which would. 
simultaneously require a posi- 
lion in anY crowded vaters in 
foggy 'eal her would very 
rapidly lead lo a choking 
pomP. I)irectly the shore sta- 
tions had difficulty in dealing 

'here extraneous noise may be ex- 
pected. The instantaneous nature 
of the reading helps to avoid in- 
corporating error, from the swing- 
ing of the compass, iito the read- 
ing, and the rigid nature of the 
coil avoids errors which might be 
occasioned in any method requir- 
ing aerials-due to the pressure of 
the wind or the rolling of the ship 
deflecting the aerial from its cor- 
rect position in relation to the fore 
and aft line of the vessel. 

The Elements of Navigation.. 

transport by sea and air but also 
the safety of life. 

There are, of course, two well- 
known inethods in which direc- 
-tional wireless is used. -(i) From 
-coast stations which, acting . to- 

gether- (two stations or in some 
cases three stations), taLe bearings 
of the ship's or aeroplane's wireless 
signal; and later signal the posi- 

;tIon obtained as a result of the ob- 

servations to the navigator. 
(2) From a directional vireless 

oil which is carried in the aero- 
plane or ship, and which can posi 
sib5, froiii the seaman's point of 
view, be best described by the 
American term " radio compass." 
In this article J)r. Robinson's 

would only consider his 
actions. The evidence of the 
wireless stations might never 
be called, and, in any case, the 
finding of the court, of neg- 
lect," or "eror- of. judg- 

can be plotted and the effect 
of winds and curi-ents allowed 
for. This need complicates 
the question as regards jam- 
ming. 

- It is in conideration of these 
points that ¡ have decided, more 
particularly, to describe the second 
method oí directional wireless, in 
which the ship - or aeroplane can 
fake bearings as often as desired 
of any wirelèss station which is 
operating, without the necessity of 
transmitting any signal or inter- 
fering with other traffic. 
-I have selected Dr. Robinson's 

method as,- owing to its " maxi- 
mum " method, it is suitable for 
use in either an aeroplane o1 ship, 

The first instalment of an interesting series of articles upon The application of wireless to 

navigation. 

THE technical side of direc- 
tional wireless has already 
been described by Dr. J. 

Robinson in the. pages of Modern 
Wireless, and my purpose is to deal 
only with the manner in which, in 
my opinion, it is more and more 
affecting not only the speed of 

is responsible for the safe 
navigation of his ship and is 
disinclined to -ely to any great 
extent on a position given to 
him by a shore station. If 
that position happened to be 
incorrect and his ship went 
ashore, the court of enquiry 

under the rules of ordinary 
ireiess procedure. 
\gain, from the navigator's 

point of view one " lix,'' whilst 
being of value, is not conclu- 
siveç since it is only by Ire- 
&juent observations that the 
track of a ship or aeroplane 

HOW. WIRELÉSSSOLVES THE PROBLEMS. OF 
THE NAVIGATOR 

(1)Thé Air, (-2) The .Sea, and .(3) Hydrographical Surveying : 

r 
By Lt Col H F TOWLEI? 

Óctober3, 192 Wireless_Weekly 
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If the force and direction of the flying in fog develops, trees and tion provided clouds do not hide 
wind or the set and speed of the hills will become very definite dan- the ground. 
current are known, provision can gers to navigation, and greater (To be concluded.) 

"WIRELESS WEEKLY" BINDING CASES - 

To make the best use of such a work of reference as is provided by the flrt volume of "Wireless Weekly" 
it is essential to possess it In a compact form with a comprehensive index, and that our readers realise the fact is i evident from the flow of orders for the bound volume, i Cases only s. bd. (post free) and 4s. bd. (post free) respectively. Cost of binding Ss. 64. (post free) and Ss. od. (posi bree). These latter prices include the index, obtainable separately Is. Id. (post free). The volume bound complete 
12s. od. (cloth) or bSs. Od. (half-leather) post free. 
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plane is always being carried in 
the direction in which the wind is 
blowing and at its speed. A ship 
is being carried in the) d?rection to- 
wards which the current is setting 
and at its speed, with the addi- 
tional complication that the ship k 
only partly immersed in the vater, 
and may be further driven from 
her required direction through the 
pressure of wind on her upper 
works causing her to make " lee- 

ay." 

he can calculare the force and direc- 
tion of the actual wind or curt'erit' 
experienced and make any peces- 
sary correction to his course in 
order that the required track may 
be followed. 

In the Air 
Aerial navigation, whilst in some 

ways having greater difficulties than 
sea navigation, does not require 
the same degree of accuracy. There 
are no submerged shoals or rocks 
for an aeroplane to strike, but, as 

.:va5 the introduction of the drift 
beu-ing plate.' In this, case the pilot 
or observer had a small grid of 
three parallel vires which he could 
twist slightly in a horizontal plaie 
until the passage of any object on 
the' ground was right along the 
wires. This instrument gives the 
angle at which the aeroplane .is 
drifting to the right or left of the 
direction in which she is pointing, 
and by applying this angle to the 
required track it is possible to steer 
fairly accurately for the destina- 

A 2 3 
C(IRRENT SET .SQ(/T/1 
.7 /'l/4L'S PER 1101fR.' 

Fig. 2.-Method of allowing for 
"lee-way" in the case of a ship, or 

"drift" in an aeroplane. ' 

The sea navigator has informa- 
tion on his ctlart and salting direc- 
tions, tc., as to the set of tide and 
current likely to be experienced, 
but as this may be influencéd by 
weather conditions many hUndreds 
of miles away it is never claimed 
that this information., is absolutely 
accurate. - 

Therefore', in practice the naviga- 
tor requires freqUent checks on his 
position to make sure that the re- 
quired'trac.k is beiñg follo'ed, and 
with the information obtained from' 
a séries of such .poitions and a 
knowledge of the course steered, 
together with the speed of his craft, 

idea of the compass direction tn 
which it was proposed to fly and by 
carefully watching the ground and 
comparing it with 'a map to follow 
the route intended. In cleàr 
weather this can be satisfactory if 
the map is good, but it frequently 
results in the pilot getting off the 
d'esired 'träck, being unable to 
locate his position on the map, and 
having either to land in a field to 
ask where he is, or to fly round 
and round some country railwar 
station at a low altitude whilst he 
tries to read the name, from the 
notice board., -' 

Thè next stepi aerial navigation 

- 

,7 

direction in which she must be 
steered to make good the required 
track and AC, to the same scale, 
reiiresents the distance which will 
actually be made good in that time. 

In practice, of course, the aero.. 
plane, being entirely supported in 
air, has the current of air caused 
by its own sped always passing 
in the fore and aft line of the 
machine, and has no method of 
telling how the force and direction 
of the wind .may alter wheb in 
flight. .. 

hour to find that the wind has 
changed and is blowing at the same 
speed from almost the opposite 
direction. 1h other words, at the 
end of an hour, under such circum- 
stances, the aeroplane wou1d hav 
'been 40 miles from her estimafed 
poition if the change had not been 
detected. 

Methods of Navigation in use in' 
Aircraft, apart from Wireless 
The earliest form of navigation 

used in aircraft was to have an 

phicil position of the niagneticançl 
tue poles of the earth, and for any 
iron or steel in the ship's construc- 
tion which may be near enough to 
deflect it, provides a method of 
sfeering in such a way that the ship 
is always pointing in the required 
direction. 

1f this were all, navigation would 
be simple; but in flying, the aero- 

easily be made for these conflicting 
forces by the triangle of forces, as 
shown in Fig. 2, where AC is - a 
portion of the track it is required 
to. follow, AB is the direction to- 
wards which the wind is blowing 
or the current setting and is pro- 
portional to the speed for any given 
time, say, one hour. Then BC, 
being proportional to the speed. of 
the ship or aer9plane for the same 
period of time, represents the 

accuracy wilL be necessary whilst 
flying àt a low altitude approachiiig 
or leaving an aer9drome. 

The difficulties of aerial naviga- 
tion' are comprised in the great 
speed of aircraft, and the variability 
and high speed of the wind as com- 
pared with surface currents at sea. 
In my own experience it has not 
been unusual to set a course allow- 
ing for a wind of 20 miles an hour 
in one direction and within half an 

1 
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resistance is effected by the rota- variable gridleak The most may form the, anode resistance 
tion of a screw v hich corn- useful range of resistance for of a resistance-capacity coupled !: 

- 
presses the materialvithin the use in the grid circuit of a de- ämplitier 

433. . 

.4 . 
. Ail 

PRACTICAL. WIRELESS NOTES-No. 7. 

VARIABLE GRIDLEAKS 

of many types are now available 
at reasonable prices. Probably 
the most satisfactory type is 
that iii which the variation in 

device and so increases its con- 
d ucti vity. 

Those experimenters who 
hâve up to now used only a fixed- 
value leak iIl appreciate the 
increased efficiency obtainable 
by the careful adjustment of a 

tector valve is from i to about 
tneohms, whilst variable units 
havi ng much lower resistances, 
varying from 40,000 to about 
ioo,000 ohms, may advantage- 
ously be used in shunt across 
transformers or telephones, or 

o 

.4 

_MM4 

i 

COMPONENTS REQUIRED 
L1 : A variable inductance. 

A variable condenser of 
capacity ó.00i jF 

L3: A fixed reaction coil. 
C2 : A variable condenser of 

o.00i ,iF capacity. 
L3: A variàble ¡ndutance. 

4 Step-up intervalve trans- 
T4 J former 

GENERAL NOTE 
This circuit, although not per- 

missible for the reception of 
British Broadcasting, is an ex- 
cellent circuit for the reception 
of telephony and spark signals, 
and may bè used for receiving 
Continental broadcasting. Re- 
action is introduced from the 
anode circuit of the second 

i 
valve to the grid circuit of the ï 

first valve. The last valve acts 
as a low-frequency amplifier. 
The reaction coil flay be smaller. I 
than would be the case in ail 
ordinary single - vahe circuit. 
The tuned anode circuit, as well 
as the aerial circuit, will require ! 
careful retuning as the reaction 
is increased. 

. 

. 

. 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
i 

u 
- u 
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TB amplifier. The intervalve L-IF. coupling 
lias 700 turns on each basket coil clioJe and 
the v"lve to crystal coupling has 600 turns 

t:... chokes. 

A 12 
434.- 

sensitive. - 

At Stratheden Mansions Hotel, Regency 
Square, Brighton, where I.spent my holiday, 
the management very kindly gave me a free 

15 

-S 

obtained witti 
grids at zero Fie. 1-The portab1 
volts. 

Fig. i is a photo of the set, while Fig. 2 

gives the circuit diagram Switches marked 
with the same letter are mechanically con- 
nected together. The switch AA puts one 
variable condenser in series or in parallel with 
the ATI. BB Cuts out the second valve 
(dual), while CC cuts out the third valve 
(note_magnifier).' The i nten alve trans- 
formers were taken from a Disposals Board 

of insensitive- 
receiver ready for wor7cin. ness it was 

compared 
with the other (wthotit being disturbed), 
and generally found to he quite O.K. It 
could stand almost any amount of vibration 
and knocking, and I think that a knock which - 

would throw out both detectors would also 
break one of the valve filaments. I may 
mention that on returning home after the 
holiday, a detector of a similar type which 
had been left alone for a month was still 

Brighton for four weeks, it was not 
tinti! twelve days before I was due to leave 
home that I was able to start making the 
¡rtable set v hich I intended to take with 
nie., 

lt was deéided to use three vahes, with 
switches, so that one, two or three cou!d he 
used as desired. In order to get the maxi- 
mum amplification out of the set, salves 
number i and 
2 vere to he 
dual ampli- 
fiers. For con- 
ven ience i t 

as decided 
to use an 
aperiodic H.F. 
coupling. The 
only adjust- 
meiits on the 
set were, 
therefore, the 
aêrial tuning, 
reaction and 
grid voltages. 
With the par- 
ticular valves 
and ii.T. used, 
it as found 
that the best 
results were 

use of accumulators as H.T. eliminated high- 
tension battery noises of any sort, and thus 
helped to make the set sensitive. The weight 
of the set was 12 lb.; H.T. 9 1h.; L.T. 8 lb., 
'phones, aerial, tuning coils and wirê 3 Or 4 lI). 
Total weight about 32 lb. and sensitiveness 
equal to a 6 vah'e set. 

Many people think that the crystal cletec- 
tor must have been .a source of continual 

trouble. This, 
howeer, was 
not the case. 
As wiJI he 
seen from the 
diagram Fig. 
2; two detec- 
tors were used 
with a switch 
to change 
f rom one to 
the other. 
\Vith this 
switch, t h e 
detectors 
could be 
quickly set 
by compari- 
son with one 
another. If 
one detector 
was suspected 

 A FOUR . WEEKS' HOLIDAY WITH A 
PORTABLE SET . 

- By P. G. A. H. VOIGT, B.& 
I Decribing a feries of interesting and unusual tests with a nove! pattern of crystal-valve amplifier. 

LTHOUGI-I I liad plenty of warning The H.T. uséd conisisted of two o' volt 
i that I wa to be. on holiday at groups of accumulators of a new type. The 
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This made no difference in strength, and the experirents were repeated with a 4ft, frame 
difference in vae1eiìgth was not noticeabk aerial with turns. \Vith the three valve 
ori ôoo ms. spark. t.UIt-S PCGG's music was just nicely 

$ccond, the section AB was cut out. About audib!e. \Vith only two valves it vas. too. 
5% decrease in strength was noticed. faint tO experiment with. 

(To be ozcluded.) r 

435 .. 

7 
*13 

i I 

strength. I do 'lot know if the electric bell 
system is earthed or not, but it is a better 
earth than a 4oft: connection of 22 S.\V.G. 
vire to a 2i11. iron main gas pipe As soon 

as possible I put up an aerial which cou- 

sisted of an Sft. square loop round the ceil- 
ing. - The down lead vas taken from that 
part of the square which was nearest tile set. 
A seriesof experiments was made with this 
aerial, which is shown in plan in Fig. 3. The 
dot marks the position of the down' lead. 
First tile aerial vas cut at A to open the ioop. 

.o. 

- 

:h6fr 

Fig. ..-P1an of the first 
aerial experimen fed wiTh. 

Fig. 4-Another arrange- 
meni of aerial which 
added considerably to the 

strength of signals. 

'moved to ground level and the carrier wave 
could not be heard at all, unless the counter 
capacity 'ias connected- tó earth. These 

fiers, while the third valve acts as a low-frequency 
amplifier. 

from ground level. The ceiling, which vas 

7 ft. aboe the floor, was square, and 
measured 8ft. each The first aerial used 
was an inverted L; the horizontal part being 
8 ft. long and the. down lead 3 ft. long. 

As earth connection, one of the 20 S.\V.G. 
wires running to the electric bell push iii the 
room vas used. The other \vire was tried, 
but signals 'ere only of three-quarter 

which could b relied upon for a co'ntinuotis 
transmission was PCGG. Using the 5ft. 
aerial and counter capacity and the. 3 valves 
PCGG'S carrier wave was easily audible 
with th phone.s off. The whole set, with 
aeril and counter capacity, was then moved 
cii bloc o another place 3ft. lower down, 
i.e., 2Oft. above ground level. The carrier 
wave, was somewhat veakr. huit I could not 
judge how much. The ,whole set was then 

r..__Y 
V' I 

net liad been used, signals, would have beeñ 
50% louder.. The next seiies of experiments 
was -made to find out how the strength de- 
creased as the aerial system as put down 

e . lo.wèr. In order to make sure that the earth- 
- aerial system remained constant, a counter 

- . vas used instead of an earth. The 
s H - 

- j" 'arial vas 5ft. long and vent vertically up 
Fig. 2.-Circaii u wards, thé counter capacity used vas a ft. 
¿!ia&ram of the 

L.- - 

j wire ruiinirig óut horizontally. receiver. T.'ze ,. . .. 

'first two valves - -: '' I This was hi-st tried in my room, with the 
L are dual ampli- . , - . st .ft: from around level. The only station 

hand; providing tlat I did not set the piace 
on fire. On arriving in my proper-room, the 
first questions that cropped up were about 
atial and earth connections. My ròom vas 
on the fourth floor, the ceiling being 50 ft. 

í1 p 
I .1), - I I. 

ìfT 

Third, with AC cut out the decrease was 
- about 20%-,-and with AD cut out there was 

decrease of 40%. 
These tests vere all made on Óoo ms. 

spark. Next the opposite sides of the square 
were joined up as shown in Fig. 4. The join- 
ing wires vere at first inverted L's not con- 
ntcted to the loop, hut connecting them to 
the.squñre made no difference, and elimina- 

- tiori .of the two extra down leads did not 
:eaken the signals. 
The use of the two extra wires gave about 

25% improvement, but they could not be left 
onpermanently as they got in the way. 

The writer thinks that if a sheet or wire 
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One bush (brass) to fit the top ebonite plate. 
One centre screw for bottom ebonite p'ate. 
'One ebonite engraved dial or alternatively 

a knob, pointer and scale. A small piece df 
copper foil for making connections. If it is 
desiréd to fit the completed condenser into a 

A 

small clrnrge. 
The No 2B.A. brass rod should now be cut 

into the required lengths, and any " burr " 
that may be left at the cut slìould be removed. 
At one end slip on a flat washer and screw on 
two nuts, leaving about of än inch of rod 

46 . 

i8 

low z- 
Top and bottom Fit L-Cornnenl 

plates of ebonite. 
A centre spindle to hold the moving vanes. 
Approximately three times as many small 

spacing washers as there are fixed vanes. 
One large spacing washer for each moving 

plate and two extra washçrs. 
Eighteei No. 2B.A. nuts, one dozen No. 

2B.A. flat washers, three pieces of screwec 
brass rod, No. 2B.., length, according tc 
the number of rotating vanes. 

- 

--a flat surface such as 
parts of.a variable -condenser. a lathe bed or the 

under-side of a 
domestic flat iron and slap the vane wì'th die 
flat face of a steel rule. Do not hammer it. 

If the condenser is required for panel 
mounting, special top and bottom plates may 
beobtained for the purpose. If it is to be 
mounted in a wooden case, then a piece of 
ebonite about 4-in.x4in.xin. thick is 
necessary to form the top of the case,. and your 
dealer will probably drill and tap it for a 

t he undermentioned 
capacities and num- 
bers of. plates vilI he 
found approxiììately 
correCt 

Capacity. Total Number 
. of Plates. 

0.001 55 
0.0005 27 

0.0003 13' 
.O00O5 3 
(vernier) 

T h e remaining 
parts necessary to 
complete a variable 
condenser are as fol- 

iìuts Thi is very 
'IìelpfuI when making 
the final adjustment 
of the instrument, 
the greatest trouble 
to the amateur con- 
structor. The main 
thing to .bear in mind 
is that great care 
niust be taken to' 
avoid any distortion 
of the vanes. 

If the vane thould 
become bent, the best 
method of straighten- 
ing it is to lay it upon 

of a variable condenser must be exactly 
true to size in every respect. The spac- 

'ing 'ashers made by some manufacturers 
¡re -%'in. thick, but this size is not adhered 
to by all, and it is adisable to purchase all 
the parts required from the same dealer. 

Capacities 
Altho'ugh ¿t 'is. not possible to give exact 

figures, the following table will be found 
very useful. If the 'rotating plates are 2iI1. 

in diameter and spacing washers hin. thick 

vill be required in addition. 
All of the above-mentioned parts are obtain- 

ahile from .any reitable wireless dealer. 

Cnstruction 
It is advised that the sanes be mou nied on 

the rods before the latter are screwed into 'the 
top plates. This helps to prevent the vanes 
being distorted hen being fitted to the 
srewed rods. It will be seen on reference 
to Fig. 2 that the whole block of fixed sanes 
can be adjusted on the rods by means of the 

THE CONSTRUCTION OF VARIABLE 
CONDENSERS FROM STANDARD. PARTS 

By W. H. PULLÈR 

Expertmenters who have difficulty in buitdin their own condensers 
from standard parts will find this article of considerable :assistane. 

J-\rERyTHiNG used in the cnstruction case, the necessary wood and two terminals 
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Fig. .3.-Z1eIhod of fixing the vanes. thawing the 
adjusting nuts. 

provided for it in the top p'ate and secure it 
there. Place the vane-block over the holes 

s 

or, better still, a No. 213.A. spanner, so that 
the fixed plates are clear of the moving 
plates. Tighten Lip the flut$ at the other 
end of the block, namély, the bottom end, 
and turn the spindle rotind, when the moving 
vanes should mo\e between the fixed vanes 

437 
A15 

Fie. 2.-Fixing the rods into position. 
. f 

'j j 
and continue this assembly unt-iL the required 

( 
-2BA. o ZBA;- 

number of plates is in position. Do not 
. 

tighten up thenuts yet.. ., - 

Proceed in a similar manner.vJih the ré- . ' - - TepPkfr 
maining two brass rods. \Ve now have the .' 
large vane mounted on the rods and the - 

compkte assemv wfll he referred to as the 

I L' 

r' appe'd BoUorn Iqali' 
- 
- 

W- 
. F(ç. 4.-The top and bottom plates shou'int 'botes. 

= the bottom plate and fit and secuie the bottom 
Z - pJae in, position, observing that the centre 

I spindle carrying tle rotating vane revolves 
freely 

I 

Adjustments 
This is where the beginner experiences the 

greatest difficulty. Holding the instrument 
in the left hand, tighten up the nuts nest to 
the plates by means of a small pair of pliers 

f 

mounted upon the spindle. Complete the 
assembly with a large spacing w?sher and 
dne flat washer, and secure the hole by 
strewing up the nuts; then insert the longer 
end of the centre spindle through the bush in 
the top plate. Fit the brass centre screw to 

7 Tppv'di/L4 

c!ear Next, slip on the large vare from 
the other end, followed by a spacing washer, 

L 

in the top plate anl,with the fincrs, car- 
fully scre in the rods.. hen screw ou and 
tighten the nuts, which will hold the vom- 
plete block rigid. Next proceed to mount 
the rotating vanes upon the centre spindle 
by placig the anes and washers upon 
it in the following order : First, a large 
spacing vashr, then a vane, and so. on 

until the required number of vanes is 
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position. 
Should it be necessary to fit the instrument 

into a wooden case, which should preferably Fig. 7.-The ebonite top, together with engraved dial 
be made, from gin. mahogany as shown in ready for m9unting on the wooden case. 

OCTOBER "MODERN WIRELESS" 
ON SALE EVERYWHERE - - -------- PRICE ONE SHILLiNG 

438 S 

A16 17 

Fig. 5.-A cross-section of the condenser, showing details. 

ment is a dial and suitable connections from 
the centre spindle nut and one of the nuts 
locking the side rods in position. 

If the condenser is to he fitted to the back 
of a panel, drill two holes through tue panel 
to coincide with the two .B.A. Tapped holes 
in the top plate. Pass screws through the 
panel and screw into the top plate; counter- 
sunk screws are advisable, as they will not be 
so liable to foul the dial when it is placed in 

Top Plaie of Ehonm 

'1' 

7rnibzar'' -Ter,n&usl 

K,wb 

in the inst'rument. This saves much time and 
labour. 

All that is now required 4o finish the instru- 

,Hob' D,iifrd ta (r2B4 

3etStvvw 
UJ('v1 Deal 

p.tnflfl.fl .I. W.. fltfl%flflflfl% t j7rLJ1 
"i 

- 
r. . 

. -i( 

.. L ¿. 

Drilled lo 
Clear2BA / "IJotto,nP/iifr / NeilZo*ùq&_ 

Foil for Conneelion Foil for Coimee/ion 
lv Fixed Yane.c to Centre Spindle 

Fig. 6.-Case for containing the plaies of the condenser 

the sketch, the top plate is then fitted with 
two terminals and connecting strips of copper 
foil run between these terminals and the 
respective points with which they make con- 
nection on the condenser. Again, should it 
be required to mot.nt the condenser on a base-. 
board, circular top and bottom plates are to 
be uséd. A strip of celluloid or similar trans- 
parent material might he wrapped round the 
outside of the condenser to prevent dust 
getting between the vanes and so impairing 
the efficiency of the instrumen. 

A neat job may be made -if a piece of 
cardboard of the correct diameter is slipped 
over the outside. This may he either black 
enamelled or French polished. As a last 
word, remember to make sure that all your 
parts are correct in all respects and very .Little 
trouble should then arise. It is not possible 
to rush at this job and make'a good condenser, 
and detailedattention to these little things will 
result in lasting satisfaction. 

without touching them. Should they be found 
to touch, a slight adjustment of the nuts will 
probably put this right. If this ,is done and 
the instrument does not work satisfactorily, 
then the spacing washers should be carefully 
examined and caré should be taken to see 
that they are perfectly true.. A sligh'tl.y 
thiiiner washer in óne pace vill put that side 
out of a1ignmenL If the builder is lucky 
enouglï to possess a micrometer, the spacing 
washers should he tested f-before they are used 
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work rasa thing to be avoided. 
Since there are so many unem- 

ployed," he nobly put it, "is it 
right that I should do sonic other 
fellow out of a job by working? 
During his earlier years no tiace 
of criminal propensities mani- 
fested itself. He lived as the 
lilies of the field without toiling 
or moiling. His modus vivendi 

was sifnplicity itself; having a 
wide circle of relatives and 

other in the summer-house, buzz- 
ing away like the most iwlustrio.us 
and praiseworthy of bees. At 
first he did it merely to amuse 
the lad ; presently the lad vas 
doing it to amuse him. 

In a very short time the man 
was a cnfirmed wireless maniac. 
He revised his visiting list so that 
it included chiefly those who had 
been bitten by the same bug. If 
he were forced to stay at a house 

sound condition of affairs was a 
necessity so ohyious that something 
had to be done forthwith, if not 
sooner. The obvious solution vas 
to make use of his fellow men as 
radio suppliers, even as he hail 
previously used them as providers 
of free hoard, lodging and enter- 
tainment. 

At first his intentions and his 
practices were strictly hanau rable. 
He could borrow a valve from A 

to the man Steele who was 
launched upon his career of crime 
by a fatal passion for wireless 
coupled with a balance at the bank 
whose equilibrithn vs so únstable 
that the smallest cheque usually 
sufficed to convert Cr. into,Dr, 

Born of poor but dishonest 
l)arentS towards the closing years 
of Queen Victorias reign, young 
Steele quickly set himself to carve 
out a career on original lines. 
His guiding principle vas that. 

garden also said " buzz," though 
there vas no connection of any 
material kind between the two of 
them. 

Always fond of children, Steele 
threw himself heart and soul into 
the little fellow's new interest, an(l 
soon the pair of them tnight be 
:found at all hours of the day 
(save at meal times, for. Steele. if 
other v ise casual, al vays obeyed 
with alacrity the summons of the 
gong) one in a top bedroom, the 

to confess that he himself 
possessed no set, the praises that 
he so constantly sang vere apt to 
fall a little flat. His case vas as 
bad as that of a Mr. Doan who 
suffered from perpetual stabbing 
pains in the back, a sea-sick 
\Eothersill or a chronically bilious 
Beecham. He was, in fact, in the 
same lamentable position as a 
bald-headed purveyor of infa Il ible 
hair restorers. 

To remedy. this manifestly un- 

thatter of names, had had her 
christened Rosabelle. She did 
not prove a beauty, but her addic- 
tion to little drops of comfort 
produced so finely coloured a pro- 
iiscis that nothing could have 
been more appropriate than her 
cognomen as transformed by the 
vagaries of local pronunciation 
iiito Rsybill, 

But even these examples fade 
into insignificánce when ve come 

he might be about to stray from 
the paths of virtue showed them- 
selves. The small son at the 
house where he vas temporarily 
installed at the time had come back 
from school with a craze for some 
new-fangled invention vli ich en- 
abled you with the aid of a 

battery, a sparking coil, and a 

tapping key to make .a thing in 
the house say " buzz," whereupon 
another thing at the end of the 

wireless missionary, seeking and 
making converts not only in pre- 
'iously happy and contented 
homes; but in trams, omnibuses, 
and trains.. . - 

The Radio Missionary 
Now a missionary cannot travel 

successfully without a stock in 
trade. 1f after expatiating at 
length upoñ the charms, the joys, 
the wonders of wireless, he had 

Whats in a Name? 
SOME people are very appro- 

piately named. I have 
known a Bald who rivalled 

any coot in the polished - white: 
ness of his cranium, a Breadsell 
who baked a Matchett who was 
a draper. I'here vas, too, 
the case of an elderly char- 
woman whose proud parents, 
desiring ardently to do their 
liest for their first-born in the 

friends he billeted himself upon 
all of them in turn in a regular 
rota. He had in fact a time-table 
which exactly covered the twelve 
months. And so charming was 
the man, so joyous his company, 
that he was always sure of a 
welconie. 

Led Astray by a Cheeild 

It was at the end of the year 
1Q21 that the first indications that 

whose owner had not yet sçen the 
light he set himself the tlsk of 
initiating his host into the 
W) steries, and would not leave 
until he felt assured that the 
seeds sown had fallen upon fertile 
grouid. The result was that he 
moved round the country like a 
tse-tse fly among the herds, infect- 
ing all and sundry with whom he 
caine into contact with the disease 
that he carried.. fle became a 

,;-i jJottin 
by the 

- ,7 
i' - 

y 
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these pads to listners-in who 
are in the habit of using tele- 
phones for the purpose of 
listening to broadcasting during 

Ir several hours. 
Canadian Brandes,.. Ltd.-We 

have received booklets describ- 
ing the well-known Brandes 

AT 

I - 

are exactly matched as regards 
tone, and are not damaged by 
an aècidental fall, advantages 
which will be at once apparent. 

Formo Company.-This firm 
brings to our notice the fact - 

that inferior imitations of 
Formo " radio components 

44°: 

Aating to a set of cmponen.ts 
for the use of students has 
been sent to us for inspection. 
Persons interested in wireless 
from an educational viewpoint 
should obtain a copy of this 
pamphlet, for w.Fich a smaU 
ch*rge of od. is made. 

i6 

said he is a charming fellow-it The climax came when n my WIRELESS WAYFARER. 

The Sorbo Rubber Sponge Pro- 
ducts, Ltd., have forwarded an 
example of their work in the 
shape of a pair of rubber pads 
which wheñ fitted over the ear- 
pieces of a pair of telephones 
considerably lessen the discom- 
fort usually experienced1 with- 
out in any way affecting recep- 
tion. We can fully recommend 

CATALOGUES 
RECEIVED J 

Matched tone" head 'phones. 
It is claimed that the 
diaphragms of these 'phones 

are 1ing offered on a fairly 
extensive scale, as such goods 
have been sent to them for re- 

placement. Every genuine 
Formo '' part is clearly 

marked with the name 
Formo," which implies that 

they are fully guaranteecL 
Burndept, Ltd.-A booklet of 

instructions and diagrams re- 

nomadic existences but th desire 
to possess- an aerial of his own 
determined him to settle down, 
which, being now able to settle up, 
lie promptly did. 

-The pride of ownership was 
now strong upon him. A noble 
set he must have, but his meaus 
did not run to the necessary array 
of - components. He borrowed 
them as of old, but he no longer 
returned them to their rightful 
owners. In fact, if he now comes 
round in quest of a valve holder 
you may feel quite sure that if 
you are so foolish as to partwith 
it-and you will do so, for as ¶ 

Ves, Steek was ruy friend. I 
regret that i must say " was," 
for one can -ill spare an entertain- 
ing companion, a prince of story- 
tellers, a sympathetic listener to 
one's woes such as he. But he was 
too expensive a luxury to have 
about the house. To make up for 
the losses suffered during his 
periodic looting of my wireless 
room I was forced into an expendi- 
ture so heavy that ruin stared me 
in the face. Still, I did not wish 
to break with the man, and I 
strove to postpone as long as pos- 
sible the inevitable rupture of 
diplomatic relations. 

KI]O\. 

This you might think would. 
crnsh the man. Bútdid it? Only 
yesterday he wrote to me Dèar 
old man, thanks for your hint.- 
An excellent jest May I Steele a 
couple of your low temperature 
valves? " What can one do with 
such a man? The-e is only one 
way of dealing with a creature so 
lost to- all -sense of decency, and - 

that is to drop him. I have in- 
formed him that we are no longer 
friends, but I feel somehow that 
before long he will have succeeded 
in worming his costly way once 
more into my affections. 

ages, it is true, but that can always 
be solved by the ingenious, especi- 
ally if they have a reputation for 
absent-mindedness. 

The Looter 

His real descent into evil vays 
occurred when a ealthy aunt died 

- ind left him a sum that would 
just enable him .to have a small 
house of his own. He. might, of 
course, have continued his nrévious 

densers that he has pinched ex- 
ceeds a kilofarad, and that if all 
the inductances that had fourl 
their way into his possession were 
unwound and their wires (with 
.neatiy soldered joints) stretched 
out in one long straight line they 
would reach from the Town Hall 
of Litde Puddleton to the top of 
the great crater Copernicus on the 
Moon. 

Wter off a Duck's Back 

I reasoned with him; he agreed 
with my every point. I spoke 
sharply; he smiled and promised 
not to forget again. Finally, in 
desperation, I wrote to him; it 
vas a biting little note, indited 
with a pen steeped in gall. " In 
future," .1 said, " do not ask 
whether you may hqrrow this er 
that. Be straightfprward, and 
say, do you rnjnd if I Steele your 
variometer? ' Then we .shai! 

and use it for demonstration to 
B. Then when he had induced B 
to invest in two or three, he would 
beg the loan of one of them, re- 
turning A's valve with a warm 
letter of gratitude. By this means 
he was able always to have a 
fairly respectable set to take about 
with him at no expense at all. 
There was the question of post- 

will never again adorn your wire- 
less bench or aid you to bring in 
distant signals about whose 
strength you would subsequently 
lie with a conscience made clear by 
the knowledge that everybody -else 
was doing it. 

Steele, in a word, -lives uplo 
his name. It has been calculated 
that the total capacity of the con- 

absence he persuaded my ife to 
let him into the house and- bäm- 
boozied her into believing that I 
had promised to lend him the 
brand new wavemeter that was the 
joy of my life. I asked him to 
return it; he promised to do so, 
but invariably kicked himself for 
having forgotten to bring it with 
him when he called round to see me. 
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Fig. l.-.....A ;hilple transmitting circuit with series 
cordenser for reducing the effective capacity of the aerial 

circuit. 

radiation being obtained on â particular aerial 
on 200 metres than on 440 metreS. The aerial 
and earth systems are chiefly responsible for 
these differences. 

For shorter wavelengths, that is for higher 

44' 
12 

oscillation frequency, hich means that for 
short wavelengths a greater portion of the 
power in the aerial is sent out as useful radia- 
tion into the surrounding space. This is a 
strong point in favour of the use of short 
wavelgths. 

The most efficient aerials for short-wave 
transmission are high but comparatively short 
ones with several parallel wires. For 

A 19 

i 

field of the aerial. 

S 

r these nay be added a fourth loss known 

j1 the loss of energy from the aerial circuit due 
___ as '' radiation resistance,'' which represents 

L2 . to radiation into space, and not due to the 

+ . 

ordinary dissipation of electrical energy into 
heat. lt should alavs be remenibered that a 

i S high radiation resistance is desirable, while 
all other resistances should he reduced to an HT 

S absolute minimum. The radiation resistance 
of any given aerial is greater the higher the 

io and 200 metres, and experimenters some- 
times lind that the aerial currents obtainable 
on these short waeengths aré poor compared 
with those obtainablé on 44ò metres. SOme- 
tines the effect is the other way about, hettei 

f- Hl - 
Fig. 2.-Showing the more efficient method ¿f reducing 
the effective aerial càpacily by means. of loose-coupled 

circuits. 

tion by neighbouring conductors and parti.il 
conductors in which currents are induced and 
dissipated; and, thirdly, di-electric losses due 
to the presence of non-conducting or partially 
non-conducting substances in the electrostatic 

: possible to the shorter vaelengths, the ques- 
tion of effecting efficient short-wave trans- 
mission has come very much to the fore. 
-The trans-Atlantiç tests have also afforded 
a great stimulus to short-wave work, both on 

* the reception and ransmission sides. The 
object of the present article is to draw atten- 
tion to one or two points in -connection with 
low-power short-wave valve: transmitters 
which are vorth attending to. if the best resulS 
are to he obtained. . 

Aerial 
l'he shorter avelengths af present allowed 

for_experimental use lie in the band between 

aerial, earth feads and tuning coils due to the 
well-known " skin eff&t "; secondly, ahsorp- 

SHORT-WAVE TRANSMISSION 
Ry E. H. ROBINSON 

An article of especial interest and value to all who are contemplating experimerilal transmission work. 

SINCE the adent of broadcasting and the oscillation frequencies, the high-frequency 
agreement amongst experimenters hold- losses in the aerial and earth systems become 
ing transmitting licences to continetheir greater. The causes of these losses are three 

ativities during broadcasting hours as far as fold : first, high-frequency resistance in th 
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natural wavelength of such an aerial s usually - (To be continued.) 
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make the set oscillate more easily in the case 
of a valve transmitter and make the tuning 
sharper in the case of a spark transmitter. 
Indifferent contacts between conductors near 
l-1.F. Circuits may cause bad losses; 

Adapting Apparatus to Existing Aerials 
lt is often inconenient, if not impossible, 

for the experimenter to alter the aerial he 
already has, and- the best has to be made of, 
say, a single wire about tooft. long. As the 

menter's point of view is the multiplicity of 
adjustments which are necessary in order to 
obtain maximum aerial current. First the 
valve Circuit L1C4 must be tuned to the desired 
wavelength, and then the aerial circuit must 
be tuned to the valve circuit by means of 
tappings on the inductance L. The coupling 
between L, and L will affect the tuning some- 
what; and again adjustment of reaction 
coupling from L2 will upset the tuning of the 
chole system. 

itself. The wires of phe counterpoise are ali 
connected together at one end and used in 
place of, or in cOnjunction with, the usual 
earth connection - 

It is highly important that all conductors 
in the field of the aerial should he either com- 
pletely insulated or definitely connected to 
earth. Thus, if the aerial passes over or near 
ally lead or zinc roofing, the rooling should 
be carefully connected to the earth terminal of 
tue set.. Attention to such points as this will 

is the anode coil L1of the valve V1, L1 being 
tuned to the sanie wavelengthas the aerial 
circuit by means of a small variable condenser 
C. This arrangement is very sound, has the 
advantage that the frequency of the oscilla- 
tions is mainly determined by the circuit 
L1C4, and the wavelength will not fluctuate 
so badly if the aerial happens to sway, as it 
would in the case of transmitters where the 
valve is directly connected to tile aerial circuit. 

l'lie chief disadvantage from the experi- 

s 

wooden hoops or bicyclewhee1 rims to form a 
sausage" or " cage" aeriaL 

The Earth 
The ideal tiling, of course, is a counter- 

poise. This consists of a number of parallel 
vires insulated from and raised a few feet 

above the ground beneath the aerial. The 
counterpoise forms a kind of screen, which 
should preferably extend vell beyond tile 
longitudinal and lateral limits of the aerial 

most efficient procedure, for by reducing the 
capacity of the aerial we also Ñduce the 
current which we should theoretically be able 
to get into it for a given po\er. 

An obvious way of doing away with tile 
series condenser and yet making the set oscil- 
late properly is to use a loose-coupled aerial 
circuit, as shown in .Fig. 2, in which the aerial 
tuning coil L3 has just enough turns to tune 
to the desired wavelength, say, 200 metres, in 
conjunction with the aerial. Coupled to L3 

give an exact measure of the radiation into 
spact; only a small fraction of the aerial 
current is actually radiated, and it is this por- 
tion alone that is effective in establishing com- 
munication: On doubling the height of 
your aerial you may possibly reduce your 
aerial ammeter reading for the same power, 
but your radiation, and therefore your signal 
strength, would probably be increased. 

Instead of being supported from straight 
spreaders the wires may he disposed round 

aniteurs with small power sets is to insert a 
series condenser in the aerial, as shown in Fig. 
i. The condenser C1 may be variable with a 
maximum capacity of o.oòo ,LF. The func- 
tion of this condenser is to reduce the effec- 
tive capacity of the aerial system so that the 
inductance L1 may be increased to a reason- 
able number of turns without making the 
wavelength too high. Although quite good. 
results are obtained by the simple inclusion 
of a series condenser, this in itself is not the 

example, a good aerial would be one of the T 
or inverted L type., ôoft. high, with a hori- 
zontal top portion 4oft. lorg comprised of 
three or four parallel wires at least 2ft. apart. 
A good height is necessary in order to secure 
a high radiation resistance, while the use of 
several wires iii parallel reduces the H.F. re- 
istance and gives the aerial sufficient 
capacity. - . 

The aerial ainmetr does not necessarily 

not far short of 150 metres, only a very few 
turns of aeriar tuning inductaice are necessary 
to bring the wavelength to, say, 200 metres 
if the inductance is connected directly between 
aerial and earth. Owing to the small number 
of turns it is difficult to make the transmitting 
valve oscillate properly if this aerial induc- 
tance also constitutes the anode inductance. 

This difficulty may be overcome in vrious 
ways. - The commonest thing, amongst 
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signated the \Vestern District 
Radio Club. Mr. W. Wylie, 
Nbrth Avenue, \Toker, has been 
appointed President, and Mr. j. 
.Snìith, Drumchapel, and Mr. J. 
Turner, Vice-President and Secre- 
tary respectively. The Club is to 
run on similar lines to the Glasgow 
Radio Club, and affiliation will he 
sought with the Radio Society of 
Great Britain. 

High Str.eet, Poole, Dorset, with 
the object of forming a Radio 
Society for Poole and district: 
Persons interested n wireless are 

-cordially invited to attehd this 
meeting, which commences at 7.30 
p.m. 

. 

Our readers will no doubt be 
interested to hear that the Leeds 
and District Amateur Wireless 

443 

T! 

band 
o o. 

Sòme iriteresf has been created 
amongst valve users by the an- 
ñouncement áppearing in óur ad- 
vertisement columns of a firm 
which undertakes to supply fully- 
charged 4-\olt 40 ah, or 6-volt 
,3o a.h. accumulators, .eplacig 
them at regular intervals, for 12S. 

a quarter. 

21 

son. - 
O 0 0 

Details of the preliminary tests 
will be given in due course. Mr. 
Philip R. Coursey, B.Sc., has 
been appointed Chairman of the 
Sub-committee of the Radio 
Society of Great Britain to deal 
with this matter. 

O .0 0 
Wireless enthusiasts of the 

Voker and Clyde Bank district 
have formed an organisation de- 

Gaze/fe that there are indicatiöns est to the radio community are in- 
of wireless concerts on licensed vited to come and be inter- 
premises in Birmingham losing viewed.' 
their popularity, in that only six 0 0 0 - 

of the thirteen persons who had Aberdeen station is to have as 
held licences applied yesterday call letters 2BD, and a wavelength 
for their renewals. ihe Chair- of'36o inetres. -J3olirnemouth is to 
man of the Session said that he be 6BM, with a wavelength of 
thought that people were getting 410 metres. It may be taken for 
tired of these concerts: granted that these wavelengths are 

0 0 0 
. only temporary, as t is hoped 

A meeting will be held on shoitly to secure a considerable ex- 
Thursday, Octo er 4th, at 78A, . tension of the broadcasting wave- 

Rules ai-e being drafted where- 
by the Relay League will obtain 
the same advantages they have 
hitherto enjoyed. - 

o o o 
The G.P.O. Ms been asked that 

Transatlantic tests may take place 
this year as previously, and those 
private .stations and affiliated 
societies desirous of taking part 
should make application to the 
C.P.O. for the. necessary l)ermiS- 

cil Housing Estate, BelIinghai. 
o o o 

According to Tue Times, wire- 
less receiving sets have been in- 
stalled on a number of vessels, 
and ship carriers, running between 
Billingsgate and the North Sea 
Fleet, and the fishermen, who are 
sometimes absent, from land many 
'weeks at a time, can thus listen- 
in to Concerts. 

O O 
We note from 7/,e Wc.clminster 

An interesting feature which is 
broadcast each Saturday evening 
from Manchester is an interview 
with the leading actress or actor 
appearing t the Manchester 
theatres. These interviews show 
thecelebrities in a new light and 
are as entertaining to the persons 
interviewed as to the listeners-in. 
Manchester is very enterprising in 
this respect, as ve understand that 
all persons of note visiting the 
city who are likely to be of inter- 

REFERRING to the tppli- 

Cation made by the Relay 
League to the Radio Society 

of Great Britain to the effect that 
the former be taken over as a part 
of the organisation of the latter, 
w'e understand from the Secretary 
of the Radio Society that discus- 
sions are now taking place with a 
view to determining the best.pos- 
sible means of doing this. 

OQ.. O . 

\Ve learn with interest that the 
L.C.C. has opened at the Peckham 
Rye Institute, \Vharlton Road, 
SE., classes of instructidn in wire- 
less and instrument making, 
under the tuition of Mr. Bennett. 
The fee for these classes is 3S. 

peri quarter. 
O o O 

e are given to understand that 
a Radio Society has been formed 
at the new London County Coun- 

Society has changed its title to 
' The Leeds Radio Society." 

O O O 
At. present most, if not all, of 

the radio apparatus required in 
Chile is being supplied by Ameri- 
can and French manufacturers. It 
is from America that a high-power 
transmitter is . shortly being 
shipped for Santiago; here a 
station is to be erected. 0 O. O - 

b 

: 

- 

I J 
4 

- 
I 

L 
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a later date. 
The most important points in getting the 

best from a crystal set are accurate tuning 
and the setting of the crystal, and of the two 
I am inclined to think that the latter is the 
more important, since tuning is usually some- 
what flat, whereas delicate adjustment of the 
crystal will often make a very great difference 
where weak signals are concerned. 

44t 
A 22 

'J 

i' 

perience will show that the precise degree of 
pressure applied has almost as much to do 
with results as the selection of a sensitive 
spot, and many a good crystal is con- 
demned simply because the user fails to get 
the right pressure. Some Sort of screw 
motion for advancing the contact point is a 
great advantage, and it is surprising that 
more crystal users do not avail themselves of 

20 

Fig..1.-A suitable arrangement for a testing buzzer set. The connection shown dotted may be desirable for à 
beginner, to produce stronger indications, and can be removed when a little experience has been gained. 

one knows how to adjust his set to its most 
sensitive condition and to keep it in perfect 
order, whereas the other, being a novice, 
lacks that useful knowledge. In this article 
I propose to give some hints on adjusting a 
crystal set to its maximum sensitivity, and to 
deal with the question of its maintenance at 

chance, such as Hertzite, Electronite, or one 
of the other reputable types. 

The cat-whisker should be thiil and 
springy in order tht quite a light pressure 
may be put upon the crystal, and it is a' great 
advantage to have some means of regulating 
the pressure with exactness, since a little ex- 

I. 

It 

way, whose aerial is no better and who uses 
the same circuit, hears all the B.B.C. 
stations and iìas even on occasion received 
from America. 

The reason, of course, is not faf to seek; 

whisker. Experiment with various other 
crystals by all means when you have learnt 
what to expect, but at first when you are find- 
ing out how to set the detector, make sure 
that the crystal is one which gives you a 

¿ENCrA' o /NSU .4 TE 
7.QV 7.4'/J 4V/RE o,vEACI-/ 
7ER/l/AL4. o 8(JZZ& 

'au 

D;vCEZ(fl 
RECEIVING JET E 8E ¿ L '°'' 

, 

4 

QN'E 

of the first things which a 
beginner discovers when lie commences 
to use some Sort of wireless receiver and 

tocompare notes with his friends is that 
different -people get extraordinarily varying 
results with very similar types of sets. He 
finds that with, say, a two-valve set he can 
only hear' the-local broadcasting station, and 
perhaps one other, while the man across the 

Tuning has already been dealt - with i-n 

previous articles in sufficient detail for crystal 
set purposes, and we will now proceed to 
consider the other adjustment. Before 
attempting to secure a sensitive adjustment 
of the-crystal detector we must obviously first 
see that it is capable of being so adjusted, and 
I would strongly advise the use of one of the 
synthetic galena çrystals and a gold cat- 

OPERATING A CRYSTAL SET 
By G. P. KENDALL, B.Sc. Staff Editor. 

A further article explaining the actual procedure io be followed 
in adjusting a crystal detector Io yield the best possible resulis. 

1f 
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emitted by the buzzer circuit hase no definite 
waelength. \Vhen the crystal has been 
properly set, the buzzer can be switched off 
and the desired signals searched for by varia- 
tions of tuning, taking care not to disturb the 
detector, and checking its adjustment by 
pressing the buzzer ke at intervals. 

When signals are strong and the rystal is 
adjusted without the aid of a huzze it is 

sometimes desirable to adopt the expedient 
which follows to make certain that the very 

be used indefinitely. i\loreover, they give q 
much more periiianerit adjustment of the 
detector. Gold, in particular, is good, since 
with many crystals it improves signal 
strength noticeabl. Should a cat-whisker 
appear to have lost its efficiency, it is worth 
noting, a cure can he effected by cutting a 
fragment off its end with a pair of scissors, 
thus exposing a fresh surface. ¡f the cut is 
made on the slant a sharp point will result, and 
further sharpening will be unnecessary. 

set. when the detector is properly adjusted. 
The buzzer should preferably be enclosed in 
some Sort of sound-deadening box, in order 
that the indications in the 'phones may not 
be confused with sounds made byt!ie buzzer 
itself and heard direcilv.. 

Press the buzzer key or switch in a Series of 
dashes and adjust the crystal until the buzzes 
are heard at maximum slrength and clearness 
in the 'phones. This may be done at any 
adjustment of the tuning, since the waves 

sil ver cat-vh isker is di fljcult to over-estimate, 
and the use of such unsàtisfatôrymaterial as 
copper or brass wire explains a good deal of 
the popular belief that crystal sets are neces- 
sarily unreliable and troublesome. Such 
vires are commonly too stiff for. a delicate 

adjustment to be made, and -their points 
tarnish in air and cease to make the sharp 
and definite point-contact necessary for good 
rectification. The first-named metals, on the 
other hand, do not tarnish readily, and may 

sensiti eness, it is a help to have a buzzer 
for testing purposes. - 

The connections of a festing buzzer are 
shown in Fig. i, and it vill he seen that it 
consists of a dry cell, a small switc)1, press- 
button or key, a buzzer and a yard or two of 
insulated wire elevated in any convenient 
man iier (attached to a pictu re hook, for 
example) to sene as an aeriaL The whole 
arrangement constitutes i transmitter of very 
feeble waxes which can be heard on the crystal 

ticahly the same. The Perikon detector, it 
will be remembered, consistsof two crystals, 
commonly zincite and bornite,- so mounted 
that they may be pressed into contact \vith 
each other. '1 he method of adjustment is 
identical with that of the cat-whisker type, 
save that a somewhat heavier pressure is 
usually required, and that even greater care 
should he exercised to avoid scratching the 
cr)stals against each other.- - - - 

The importance of a gold, silver, or nicke]- 

another spot. Aod scratching and scrap- 
ing at the surface, because that is the \vay that 
good crystals are worn out. 

The method of deciding whethêr a good 
spot has been found must depend upon cir 
cuilistances. t moderate distances from a 
broadcasting station the adjustment can l)e 
made upon the signals themselves; especially 
if the tuning adjustments are known, hut 
when the signals to be picked up are weak, 
even with the crystal set - to its greatest 

An incidental advantage of this method is 
that it furnishes a rough and ready ay 
of comparing the relative sensitiveness of 
different crystals, by noting how far the d- 

tuning process can he carried before the 
signals are so weakened as to he inaudible 
with the most careful setting of the detector. 

\Ve have considered tip to this point, òf 
course, only the cat-whisker t-vje of detector, 
hut the adjustment of the only other type ¡n 
common- use, namel'., the Perikon, is pra- 

the many excellent types now on the market 
which possess this refinement. 

There is, decidedly, a right and a wrong 
way to search the surface of a crystal for the 
most sensitive spot, and the aim shoultl he to 
lower the point of the cat-vbisker upon each 
place, try various degrees of pressure, and if 
satisfactory results are not obtained raise it, 
move it horizontahl , and lower it upon 

best possible setting has been found: adjust 
the crystal roughly to its best, then aher the 
tuning so that the signals become almost 
inaudible and re-adjist the detetor unhil they 
can be heard clearly once more. De-tune 
yet again, and if possible improve the crystal 
setting still further, after which if the tuning 
is restored to its correct 'ialue the maximum 
signal strength is assured 

r - 
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the first valve, enables this range 
to be Increased by plugging in a 
.suitable coil. 

The anode circuit f the iirst 

in all, arc upon the right. - 

Components Required 
The components required for th 

446 

w 
Fig. 1.-A plan of the receever 

Components may 

A24 21 

nade and therefore reliable coni- 
ponents almost all risk of failure 
is eliminated and the final appear. 
ance and the actual results, upon 
which, of course, one's pride n 
the set depends, are assured 

The Generai Arrangement 

The photographs, Figs. and 2, 
show a plan and elevation respec- 
tively of the completed receiver 
The circuit arrangement is quite a 
straightforward one; the left-hand 
valve in Fig. s functioning as a 
high-frequency amplifier, the 
centre valve as a rectifier, and the 
right-hand valve as a low-fre- 
quency amplifier. The aerial cir- 
cuit is effectively tuned over a 
range of wavelengths from 250 to 
500 metres by means of the vario- 
meter shown on .the lower left of 
Fig i, whilst the provision of the 
coil mounting, fitted on the left of 

fying valve. 
The low-frequency salve is 

coupled to the detector valve by 
means of the iron-core inter- 
valve transformer, shown a little 
above the two-coil holder. The 
right-hand coil in this holder is 
the reaction coil, and together with 
the primary winding of the iron- 
core transformer, it is included in 
the anode circuit of the detector 
valve. The output side of the 
transformer is connected to the 
grid-filament circuit of the L.F. 
valve, and the telephone receivers 
are in the anode circuit of this 
valve. 

The remaining items upon the 
baseboard are the terminals, suit- 
ably fitted upon ebonite strips, the 
aerial and earth terminals being 
upon the left, telephone terminals 
at the front (or lower edge in the 
photograph, Fig. s), and the L.T. 
and H T. battery terminals, four 

J 

- t. 

0 ¿S 

pleted receiving set should he in 
part their own handiwork 

The regular home-mechanic may 
perhaps prefer to make some, if 
not all, of the required corn 
ponents himself, but there is con- 
siderable satisfaction to be ob- 
tained in the correct assembly, 
wiring up, and testing of such a 
set as herein described. 

There is also a distinct advan- 
tage in that by using professionally 

condenser, secured to the upper 
edge of the baseboard The posi- 
tion occupied by this component. 
enables the connecting vires to be 
kept very short. 

The .gridleak of the rectifying 
valve, htted upon the baseboard 
between the first and second vahee 
and connected between the grid of 
the valve and the positive side of 
the filament, is variable, and 
affords exact control of the recti- 

Fig. 2.-An elevçilío 

oinplete assembly of this three- 
valve receiver are as follows - 

i wooden base (electric light 
distribution board) 13 or 14 in. 

square. 

.,. 4 4?- 4> - 4?- 4? 
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By E.. REDPATH, Assistant Editqr. 
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THIS 

article is wrItten salve is tuned by means of the 
primarily to interest and variable condenser in the centre of 
benefit those readers who the baseboard and the plug-in coil 

have neither time nor facilities for immediately on its right, whilst 
making individual components, yet. HF. intervalve coupling is 
are very desirous that the coin effected by means of the small fixed 

;.. i_ 
s 

- 
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They are cheap and very effective, though comparatively cheap, is 
, wJeretn the position of the whilst - the photographs show the quite effective and silent in opera- 

ilearly seen, considerable saving in space which tion 
they effect. All connections re Three Cossor valves \vere used 
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i aerial tuning variometer. 
i single-coil holder. 

valve panels and filament 
rheostats combined. 

i variable condenser (o.00i ¡iF). 

- 

i 

I, 
o 

0 

:1 

w 

n 
Ø1, 

whilst the provision of the four 
terminals afford a convenient 
means of connecting the rotor and 
stator windings in series or parallel 
as desired, the parallel connection 
being very convenient for short 
wave reception. - 

The variable condenser is of tb 
well-known " Polar ' type, made 
by the Radio Communication C ;, 
as also is the two-coil holder The 
condenser gives a smòoth and even 
variation of tuning in the anode 
circuit and, being so well shielded 
electrically, hand capacity effects, 
which are apt to prove such a 
nuisance when endeavouring to 
make critical adjustment, are not - 

noticeable. The movable portion 
of the two-coil holder, which in the 
present arrangement carries the 
reaction coil, has a very useful - 

vernier adjustment 'incorporat.d 
the value of which is fully appre- 
ciated when trying to' make the 
greatest use of reaction, just short 
of oscillating, during long-distance 
reception. 

The three combined valve holder 
and rheostat panels are a new 
design just being placed upon the- 
market by' the Peto-Scott Co. 

ided with convenient terminals. 
As this holder is connected in 
series in the aerial circuit, it is, of 
course, necessary to short-circuit 
it when there is no coil in position. 
This can be done by means of an 
ordinary coil mounting bridged by 
a stout piece of wire, or no doubt 
Messrs. Leigh Bros. could suppr 
a specially light type of short 
circuiting plug. 

The variable gridleak is the 
Micro-grid," by the City Accu- 

mulator Co., giving just that little 
extra control of the detecting 
valve which enables weak signals 
or speech to be understood where 
otherwise they would be unintelli- 
gible. Variable gridleaks by the 
Lissen Co. and \\ atmel Co. have 
also been tried with excellent 
results. 

It is important that the grid con 
denser should be of correct value 
and of high insulation. The con- 
denser-actually fitted to the present 
set is a Lissen, 0.0003 ¡iF. A 
Dubilier condenser may be used 
here if preferred. - 

The low-frequency inten-alve 
transformer is also by the Lissen 
Co., being their type T3, -'which, 

i rif the reCeiper. 

i two-coil holder 
i iron-core' intervalve trans- 

for mer. 
i grid condenser, fixed salue 

0.0003 F. 
i variable gridleak. 
S terminals. 
Copper wire and insulating 

sleeving for connections. 
The Peto-Scott variometer is 

quite'eftective in the aerial circuit, 

made direct to terminals on the 
upper side of each ebonite panel. 
incidentally, the strong upright 
(carrying the rheostat) affords a 
ery tiseful protection to the valve 

behind it. 
The ebonite single-coil holder, 

to carry the additional aerial in- 
ductance when required, is the 
Elbe type, made by Leigh Bros. 
This is strongly made and is pro- 

4,. 4,. - 4> 4> 4> 4> < 4,- 4,. 4,- 4,. 4> 4> 4,. 

/ In view of the popularity of our single-valve reflex receiver, 
V we now give full particulars for building a highly efficient 
A three-value- set from standard components. The, set 
V illustrated has successfully received American broadcast 
A transmissions, in addition to all the British Broadcasting 
V and several Continental Stations. - 

1 3 4. 4> 4- 4- 4> 4> 4- <P 4'. 4> ;3. 4,. 4. 4 3 
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torily in position and accessible, 
mark the position of all securing 
holes by theans of a scriber or 

.smal I bradawl. Before actually 
screwing any components in posi- 
tion, mark carefully the points at 
which holes have to he drilled 
through the panel for the connect- 
ing vires. The positions for most 
óf these will be gathered on 
reference to, the photograph, Fig. 

A 2f 

tion to the grid and negative side 
of filament of the first a1ve panel. 
Now fit into position the variable 
condenser and the two-coil holder 
and complete the anode circuit of 
the high-frequency valve; also fit 
and connect up the grid condenser 
and gridleak. 

The remaining item, the inter- 
valve transformer, should next he 
fitted into position. The anode 

448 

Fig. 4.-Theoretical circuit diagram. 

Those readers who-prefer it may 
obtain a full-size blue print wir- 
ing diagram by. forwarding to this 
office a postal order for is. 6d. 
Notes on the operation and details 
of results obtained with this re- 
ceiver will be given in our next 
issue. . 

I 

Assembling the Components 

Although there is no particular 
difficulty in the assembly and con- 
necting up of the components form- 
ing the set, there is, nevertheless, 
a proper and methodical method 
of setting about the work. F' irst, 
set out all the components upon 
the baseboard, along the lines indi- 
cated in the photographs, Figs. i 
and 2, and, when all are satisfac- 

ments, hence the additional holes 
in this case. 

First fit into oition the three 
valve panels with rheostats, aerial 
and earth terminals, telephone 
terminals; and battery terminals, 
and carry out the complete wiring 
ofthe filament lighting circuit as 
shown in the wiring diagram, 
Fig. 3. 

Nextfit the single-coil holder and 
variometer into place and wire up 
the aerial circuit with its connec- 

the wiring diagram, it will h 
noticed that different kinds of 
lines are employed for the different. 
circuits. 

L 

Fig. 3.-Wiring diagram. 

with the set, one P2 (with reti 
top) for H.F. amplilication, and 
two P1 type. 'l'hese are shown, 
though not very clearly, in the 
photograph Fig. 2. -. 

i, and -the wiring diagram shown 
in Fig. 3. Carc should be taken 
to avoid drilling unnecessary holes. 
The actual baseboard shown had 
been used for previous experi- 

nection and again try hoth 
secondary terminals for gnu con- 
nection. Notice whether the results 
in this case are an improvement 
upon the previous one. 

Reference to Fig. 3, the wiring 
diagram, and Fig. , -the theoreti- 
cal circuit diagram, in conjunction 
with the foregoing, should enable 
all Connections to be correctly 
made. To facilitate the identi- 
Ilcation of the different circuits in 

) CONFNJER - - 

+ 

circuit of the detector valve in- 
cludes the reaction coil and the 
primary of this transformer. 
contrary to expectation, the 
prinlary did not appear to require 
a parallel hxed condenser. The 
transformer secondary is to be 
connected to the grid and nega- 
tive of filament of the third 
valve. Many readers appear to 
experience some difficulty in deter- 
mining which is the correct way 
to connect up an J .F. inter- 
valve transformer. in order to 
make certain that the best results 
are being obtained, connect thé 
primary winding, and with the 
filament lead from the secondary 
disconnected, connect the griil to 
each of the secondary terminals in 
turn. The correct terminal for 

- the grid connection will enable - -- - 
signals to be heard although the 
filament is not connected. Follow 
this by reversingthe primary con- 
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intval along the winding fom 
ten points, and the required wave- 
length range was easily covered 
with the aid of a variable con- 
denser of 000j tF capacity. 

The tube was mounted between 
wooden end-pieces, such as that 
whose details are given in Fig. i, 
and the whole firmly clamped to- 
gether by means of a threaded 
brass rod passing through the 
centre of the tube and out through 

Fig. 1.-The cornplele details of tite 
tuner and wooden end-pieces. 

attached to the wooden ends by 
means of two round-headed brass 
wood-screws, and carried two ter- 
minals and ten valve socket legs.. 
\Vires connecting the valve legs to 
the tapping points on the coil vere 
soldered in after he ebonite strip 
had been screwed in position, and 
the variation of the inductance was 

respective tapping wire. 
This tuner vas used as a load- 

ing coil pure and simple, reaction 
being otherwise provided for ; but 
it could easily be modified to in- 
elude a reaction coil. For ex- 
ample, one end could be left open 
like a loose-coupler and a coil con- 
sisting of a tube sin. in diameter 
and sin. long wound full with No. 
36 enamelled wire arranged o 
slide inside. G. P. K. 

a little difficult to do at firse,'but 
a little practice vill give the small 
athount of skill necessary, and a 
%ery efficient coil can be readily 
wound. A ver,r full explanation 
of this method of viiding was 
given in an article upon " Multi- 
layer Coils "in Modern ll'ircless, 
No. 3, and the reader is referred 
thereto for the actual details. 

A very useful tuner made on 
these lines some years ago by the 
writer consisted of a cardboard 
tube eight inches in length and 
four in diameter, wound with 
three layers of pile winding with 
No. 32 double cotton covered \vire, 
giving rather over i,000 turns. 
TauDines vere taken at enual 

- 
YAL&.(EG - 

QOQ'( 70 
7.4xE £NO OF 

The method of making tappings 
calls for some explanation, since 
it is not very easy to make them in 
a pile-wound coil; as a rule it is 
not worth while to attempt to 
make them as winding proceeds, 
hut to wait until the coil is 
finished. On completion of the 
winding, soak the coil in dilute 
shellac varnish (thinned down with 
methylated spirit) and bake it in 
an oven of moderate warmth until 
thoroughly dry. Then take a pair 
of sharp-pointed scissors and cut 
one of the turns at each of the 
tapping points, turn back the two 
cut ends of each severed túrn and 
scrape them bare with a knife. 
Solder these ends in pairs to their 

, Conducted bv R. W. HALLOWS, 4:A.: Sf aff Editor. - 

done by a wander-plug consisting 
of a valve-pin connected by means 
of 4 . . 

4 a six-inch. lengti of skngle flex to 
A LONG-WAVE TUNER one of the termjnals. Insertion of 

4 . 
4 this pin in any desired socket then 

. short-circuited part of thé coil, 
4 . , . .' . - 4 since i.ts two ends vere orinected 

A\ ERY successful tuner for the end-pieces. A length of about 
to the t&rrninalsi' 

The ebonite strip showì was longer waves, letween, say, a quartet of an inch projected at screwed on at one side ofthe coil, 
2,000 and 20,000 metres, each end, and upon these were and not exactly over its certre, in 

can be made by the use of 
" 

screwed a pair of nuts to hold the order to make room for the pro- pile winding upon a fair- assembly togethef. jecting shanks of the valve legs 
sized cardboard tube, tappings A strip of ebonite 8m, long, beneath, and to facilitate the being taken at appropriate points. un, wide and din. thick was soldering the tappings. - thsw itch studs. Pile winding is 

,of 

onstruct ion al. rr 

-,. ,1,I. -. 

t. 
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wood is rnouded is made from a 
long cone of stiff paper, the dia- 
meter at the top eing 3 inches and 
at the bottom about of ail inch 
the length for the cone shown in 
Fig. 2 cih1 be about 12 inches to 
14 inches. When made, the cone 
is dosed at tile bottom and filled 

i 28 

the milliammeter is connected to 
the positive of the telephones. 

If Ofl tile other hand the move- 
ment is such that the needle goes 
tovards the positive side, then the 
negative terfninat of the milliam- 
meter is connected to the negative 

of the telephones. 

450 

The two hexagonal nuts should 
be screwed up tight by means of 
pliers against the ebonite end 
plugs, thus securing the whole 
unit. The tube may then be 
mounted in the window frame oF 
wail as tile case may he. 

R.W.H: 

t-- 

Fig. 2.-Illustrating method of 
moulding the plastic wood to the 

required shape. 

as hard as wood, añd can. be 
planed, sawn, etc. 

Necol " is sold in various size 
tins, the lb. size being is. 9d. 

The mouth of the horn ismade 
from two or three thicknesses of 
cardboard glued together. The 
wax mould on which the plastic 

is placed across the leads going to 
a single earpiece. The polarity of 
the milliammeter must be known. 
The diaphragm of the earpiece is 
removed and a piece of steel is 
l)rought near to the poles of the 
magnets. This causes a movement 
of the milliamrneter needle 

If this movenìent is in such a 
direction that the milliammeter 
needle moves towards the negative 
side, then the negative terminal of 

NUT v,A'a ,wir' 

Fig. 3-Details of the lead-in tube, 
together with dimensions. 

able signal strength reductioñ. 
Next turn up two ebonite end plugs 
as shown in Fig. 3, place these in 
the positions indicated in the draw- 
ing, and through them thread a 

in. brass rod, 24 in. long, tapped 
at each end to take a hexagonal 
nut aiid a thumb screw. 

i. 
J 

The curved portion of the horn i ne piastio wool is now mouiueu 

is moulded with " Necol " plastic as evenly as possible round the 

wood; this is a thick paste before mould, and also for about i inch 

use, and can be worked like Pias- up the cardboard, gradually thin- 

ticine. ning it so as to make a neat join 

After exposure to the air f&r with the cardboard. After this 

several hours, the paste becomes the horn is..set asiile to harden, 
after which the wood can be 
smoothed up with glasspaper and 
the vax slowly melted out. It will 
be found that when the horn has 

co/VE become heated, most of the wax 
can he pulled eut of the large end 
of the horn. For a horn about 14 

iñches high the total cost, in- 
cl uding rax, is about 2S. 6d 

iIiiII F. H. 

.t,. .i,. 4. 

FINDING THE 
POLARITY OF 

- TELEPHONES 

.'i.. 4 

A. 

FRENCH experimenter 
- uses the following simple 

method of determining 
the polarity of telephone head- 
UCar. A central zero milliammeter 

4' 4' !' 4'. 4 

+ ANEEFICIENT LEAD- + 

IN TUBE 

- '.- 

OBTAIN an x8in. length of 
micanite or paxolin tube 
which has an external dia- 

meter of i in. and an inside dia- 
meter of i in. This can be pur- 
chased from any reliable dealer in 
insulating materials and should 
hot cost more than a shilling- or 
so. This may seem to be a some- 
what heavy cost for such a tube, 
hut it should be remembered that 
faulty insulation of the aerial lead- 
in may bring about a very consider- 

ji------- /8"-------'r 

$r/C.4N,7E .. 4XCl/N T(1/ 

E80N/TE 

.4. 4» 4» 4» 4» 4». 4»'' with melted wax, about if lb. In ihe case of two receivers in 
being needed, which is then series one proceeds in the same 

HOME-MADE LOUD- allowed to set. When the wax is- manner, but one of the telephones 
hard, the paper is removed and the . must he short-circuited. After 

- 
SPEAKER HORNS 

+ resultant solid cone of vax i care- carrying out this test, the respec- 
fully warmed and bent to the re- tive leads to the telephone ter- 

4» 4» 4» 4» 
. 

4» 4» quired shape. The mouth of the minais should be marked in some 

THE 

following is a descrip- horn is next made from cardboard way. 

tionf an easifyconstruètd and fixed in position on the end of - . X. Y. Z. 

loud-speaker horn. - the wax mould by means of pins.. 
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tremely simple: The usual type 
of basket-coil spider with an odd 
number of spokes is used, and the 
wire is carried round two pins at 
a time instead of one, as shown 
in Fig. 5, which results in the 
formation represented in Fig. 6. 

cabinet. 

articles, and so save both time and 
labour in searching. 

A very simple, cheap and quick 
method of storing parts is shown 
in Fig. 7. When a number of 

45' 

and the ease with which it is re- 
moved. 

The clip is made from brass, 
drilled to reduce capacity, whilst 
the handle of ebonite may be cut 
to any length the constructor may 
desire. J. P. C. 

A 2, 

DOU68 bs/ce 

Fig. 5.-The suggested method of 
winding.. 

enables one to put approximately 
tnice the number of turns in a 
given space, and comparative tests 
indicate that its efficiency remains 
very high. 

The method of winding is ex-' Fig. 7.-A completed match box 

i - -l- 'i 
.Yd' JE8ON7iN.4IVDsE 

Fig. 8.-Details and- dimensions of 
the vernier adjustment handle. 

the gadget illustrated in detail in 
Fig. 8 of considerable convenience 
on account of its variable adjust- 
ment in relation to different knobs, 

serious is its large size for a given 
inductance value, which is undesir- 
able, not merely from considera- 
tions of compactness, but be- 
cause it means that the stray field 
from such coils, when they are used 
as H.F. intervalve couplings,, is 
extensive an.d troublesome. 

The simple modification known 
as the double-basket method of 
windiig to' those who are ac- 
quained with it removes these 
drawbacks to a very great extent, 
and would appear to deserve 
general adoption wherever .â flat 
coil of high efficiency and 
moderate bulk iS required. It 

I vernier adjustment is required 
for a small experiment of such 

a nature that its permanent fixing 
A CABINET FOR is not justified. 
SMALL PARTS In' some' cases the writer finds 

. 

f ANY wireles constructors. 
G 2PN5 \\ '7/ 

no doubt experienced /f4' -' iVihave 

considerable inconvenien'e 
in storing small parts and acces- _o 
sones in such a way as to enable I 

. 

them to find whatever they require Rf VOIL.T/ 
NO 

without loss of time. ' 

It is well worth while to con- - - 

struct a small cabinet for these 

under and Over the pins ot a 
spider, is probably one of the 
most efficient concentrated induct- 
ances at present used, bt it has 
certain defects from the practical 

Strz.q/e ba$kt 

Fig. 4.-The convent ional winding. 

point of view. The principa? 
one, of course, is its mechanical 
weakness, while the next most 

baked, it is sufficiently strong for 
most purposes. An incidental ad- 

vantage is that less vax or shellac 
can, now be used in the impreg- 
nation, and so the internal capa- 
city of the coil can be kept down. 

This modified winding is also 
'decidedly beneficial in the case of 
coils wound upon cardboard discs, 
since it reduces their inherent 
flabbiness. G. P. K. 

.1 

Is written a list of the ¿ontents. 
H. B. 

4'. 4> 4> 4> 4> 

A VERNIER 4 

ADJUSTMENT . 

4> 4'. '.i 4> 4'. 

T is sometimes found that a 

4 

DOUBLE-BASKET 
WINDING 

4 . . . 4 

THE conventional type of 
basket cQiI, wound by pass 
ing the wire alternately 

The points of adhesion between 
the turns are much increased in 
number in this winding, and, con 
sequently, when it has been waxed, 
or alternatively, shellacked and 

I'I11 
Fig. 6.-The resuUing formation of 

double-bàsket winding. 

empty math boxes have been 
saved, the outer cases are neatly 
glued together and ,a supporting 
piece of cardboard is glued to the 
back. The whole is covered with 
coloured art paper and carefully 
trimmed. To the front of each 
inner case, or the matchbox itself, 
is fixed a small boot button to act 
as a handle, and above this is 
gummed a small label upon which 
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6th. \Vha would '' ma worthy 
faither the Deacon " say to that? 
A cynic has suggested that this 
particular transmission should he 
considered one of the language 
tests which are being sent out 
periodically. 

Ve very much enjoyed Monsieur 
Ciaroff's rendering of Verdi's 

De Miel Bollenti Spiriti,'' for 
in this he showed -us more feeling 

9.15, Professor A. J. Ireland on 
History." 

th (SAr.).-7. i, Mr. E. Ray 
Robinson on "A \\ ild Rabbit's 
Life." 7.30 (simultaneous), 
"Rol) Roy," played at the Glas- 
gow Station: 

7th (SUN.).-(Simultaneous) Stein- 
\va\ Hall Organ Recital at 3.30. 

8th (MoN.).-7. t3. \lr John Sfra- 
chev on " Bools." 9.13, M. 
H. E. Ilaslam oñ " Hociev." 

9th (TUEs.).-7. 15, Lord Shaftesbury 

i ith (TuuRs.).-Opera, " Il Trova- 
tore." 

GsG0Tv_M1 R. E. Jeffrey, 
a prominent figure in Glasgow 

amateur theatrical circles, has been 
appointed Director of the new 
Aberdeen broadcasting station, 
which is to be opened on Octo- 
ber joth. Lord Gainsford, 
Chairman of the B.B.C. ; Mr. 
Reith, the Managing Director; 

e are interested to learn that 
the Old -Vic. is to be linked up 
with 2L0, and that excerpts from 
Shakespçare are to be broadcast. 
The Old Vic is evidently more 
enterprising than many of its more 
youthful contemporaries. The 
B.B.C. seem very confident that 
the people want to hear Shake- 
speare, but if rumour is to he re- 
lied upon, many experimenters use 
that night for taking their sets to 
pieces. 

Rob Roy "is to be relayed fi-orn 
Glasgow to London on October 

the English phrase followed by 
its French equivalent, and at the 
end of this English-French alter- 
nating address, let us have th 
translation of the whole 400 vords 
delivered in French.. ¡ 

Forthcning -Events ' 
OCTOBER. 
3rd (\VED).-7. 15. Dramatic Criti- 

cism. 7.30, 2L0 Orchetra; 
John Henry. 9.. Dance music 
by the Savoy Band. - 

4th (TIIURS.).-7. i, Musical Ci-iti- 
cisin. 7.30 to 9, 2L0 Dance 
Band. 

5th (FRI.).-7. i, Cinema Criticism. 
-. o. Orchestral and Vocal items. 

The station Military Band is, in 
common parlance, "doing line." 
Mr. Applebey Matthews has soon 
shaped the ernbryo into a veiy 
artistic whole, and his concerts are 
keenly looked forward to. One 
wishes they could be given more 
often. - 

Forthcoming Events 
OCTOBER. 
3rd (\Veo.)-Song Recital by Pi-in- 

cipals of the Station Repertoire 
Co. - 

5th (Fai .).-Special Tschaikowsky 
programme. 

6th (SAT.).-Station Military Band. 

L010N.__.T here was some 
perturbation at 2L0 the other 

evening An invitation vas ex- 

tended to a party of Swedes to 
visit the studio, but the request 
contained no reference to the fact 
that a member of the Swedish 
Royal household ws to be oneof 
the party. 

The Royal visitor was exceed- 
ingly interested in all that he 
saw, and asled several pértinent 
questions of Captain Eckeisley 
vho vas in charge of the party. 
He had been listening to the pro- 
ramrnes from a motor cai: equipped 

with wireless, and thought that he 
would like also to see the place 
where the music came from. 

and finish than were evident in 
any of his other selections. \Ve 
hope to hear him again in more 
mellow and less belligerent form. 
If the writer vere asked to com- 
press his opinion into terse form 
he woùld feel inclined to coin the 
following aphorism : '' \lonsieur 
Ciaroff's singing. shows eat art 
but little heart.'' 

1'h " Talk on French," by 
Monsieur Audra, vas most unique 
and instructie, although, of 
course, nOt new. We think the 
arrangement might be improved by 
delivering a talk of about 400 

words in English; then take the 
same address, and divide it into 
convenient phrases, giving first 

on the Shaftesbury Society. g. 15, 

Mr. F. Bligh Bond on "Old 
Buildings." io, Talk on "Motor- 
Ing." - - 

LP LP 

ß lRftI/NGIIAM.-Jt is not 
always fair to single out indi- 

viduals or companies for praise 
where 5lT's programmes are con- 
cerned, but commendation has un- 
doubtedly been earned by the 

Kalamazoo Company " whose 
recent visit was marked .by a con- 
tribution on distinctly original 
lines. It w a lurlesque render- 
ing of a typical evening in a 
Somerset country inn, and the 
players succeeded in conveying in 
a remarkably successful vay the 
rustic joviality which \.ou1] pre- 
vail-in such anlace. . 

B oa 
-I- 

;:« * 
-, L: 

dca ø* New 
- 'r'i': 

- 
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chorus were provided out of local 
talent, the former consisting of 
Miss Madge Taylor, Miss Olive 
Mackay, Mr. Lee Thistlethwaite 
and Mr. Wilfred Hindle, and the 
chorus was composed of i6 mem- 
bers of the Beecham Opera chorus. 
The orchestral music was by the 

French talk. 
6th (SAT.).-3.3o, Oxford Picture 

House orchestra. 6.i5, Dance 
programme by O'Brien Dance 
orchestra. 7.30, Scottish play, 
"Rob Roy," as recently played 
from Glasgow. 

7th (SuN.).-Radio Military Band, 
conductor Mr. H. Mortimer. 

45 

casting of " Rob Roy" from 
Glasgo. 

7th (SuN..-Address by the Bishop 
of Edinburgh. 

8th (M0N.).-Simultaneous broad- 
casting of ." Romeo & Juliet 
from London. 

9th (TUEs.).-john Henry, the well- 
known London entertainer. 

A 31 

Hirsch, Mr. Sydney Wright, and 
Miss Jessie Cormack. In conse- 
quence of this, no afternoon pro- 
gramme is provided on that day. 

The 2ZY Operatic Company's 
first performance, Verdi's '' Il 
Trovatore," vas an entire success; 
the principals' voices came out to 
advantage, whilst the orchestra vas 
not too obtrusive and the chorus 
maintained a suitable degree 
of reserve. Both principals and 

Signor Silvio Sideli, bass. Mr. 
James Worsley, dialect enter- 
tainer. 9.45, German talk. 

4th ÇrHuRs.).-I 1.30 am., Cua:ert 
by 2ZV trio. 6.i, Girl Guides 
and Boy Scouts pow-wow. Clas- 
sical concert by members of Man- 
chester College of Music; Miss 
Elsie Leggott, contralto; Cross- 
land Moor United Handbell 
Ringers. 9.45, Spanish talk. 

5th (FRI.).-3.3o, Oxford Picture 
House orchestra; 2ZY orchestra; 
Miss Olga Telba, soprano. 9.45. 

Lytton,. of the D'Oyly Carte Corn- 
pany, as built his reputation. 

Forthcoming Events 

OCTOBER. 
3rd (WED.).-Band of Northumbe,- 

land Fusiliers. 
4th (TIiuRs.)-Scenes from "Romeo 

& Juliet,"" Othello," and "Ham- 
let" by the Lee Dixon Co. Sig- 
nor Silvio Sideli, London, bass. 

5th (FRL.).-Central Band of the 
R.A.F. 

6th (SAr.).-Simultaneous broad- 

5th (FRI.).-Signor Sylvio Sideli, 
bass. Miss Tina McIntyre, 
soprano. 

6th (SAT.).-Repeat performance of 
"Rob Roy." Ort this occasion 

Rob Roy " vilI be simultane- 
ously broadcast from all stations. 

9th (TuEs.).-Mr. William Michael, 
of the British National Opera 
Company. 

Ra Ra 

M A.VCHESTER.-There is a 
morning transmission from 

2ZY at 11.30 every Thursday, 
usually given by the 2ZY trio, 
which consists of Mr. Leonard 

OatI.lfIp, Wo,eI,,,'h 
CARDIFF ......... SWA . 353 metres. 

LONDON ....... 21.0 ... 369 
MANCHESTER .... 2ZY . . . .385 
NEWCASTLE ...... NNO ... 400 
GLASGOW ........ SSC ... 415 
BIRMINGHAM .... SIT ... 420 

TIMES 0F WORKiNG, 
Weekday, ... 3.30 to 4.30 p.m. and 5.0 

to 10.30 p.m. O.M.T. 
London 11.30 n.m. to 12.30 to,toarl of 

3.30 to 4.30 p.m. 
Sanday,... 8.30 to 10.30 p.m. O.M.T. 

21.0 3.0 p.m. to 6.0 p.m. 

RiLEN r PERIODS. 
CARDIFF ............... 8.0 Lo 8.30 
LONDON .................. 8.15 ,. 7.0 
MANCHESTER ............ 7.15 ,. 7.46 
NEWCASTLE .............. 0.0 .. 9.30 
GLASGOW ............... 9.0 .. 9,39 
BIRMINGHAM ........... 8.0 ,. 8.45 

tram without hearing discussions 
on wireless. . Great satisfaction is 
expressed on all hands at the recent 
regular introductioñ of simultaneous 
broadcasting. 

Ra Ra Ra 

A welcome recruit to the 5N0 
programme has recently appeared 
in the person of Mr. Norman 
Vright, one of the most popular 

members of the Newcastle Aìa- 
teur Operatic Society. At the 
society's annual Gilbert and Sulli- 
van performances Mr. Wright 
plays those parts upon which Mr. 

we are bering th Glasgcw Sunday afternoon transmissions 
Amateur Concertina Band, the are expected to commence on 
Royal Air Force Band, and the October 7th, and will take the 
Band of the ist Royal Scots form of organ recitals relayed 
Fusiliers, from 2L0. 
Forthcoming Events 
-OCTOBER. 
3rd (WED.).-The Royal Air. Force 

Band. Miss Crue L)avidson, con- 
tra Ito. 

4th (TiIuRs.).-Classical Night c-f 

the Wireless Orchestra. Mr. 
Alex. McGregor, baritone, and 
Miss Josephine MacPherson, 
L.R. mezzo-soprano. - 

Forthcoming Events 
OCTOBER. - . - 

3rd (\VED.).-3.3o, Mme. Sinknson, 
soprano. 2ZY orchestra. lIiss 
Catherine Aulsebrook, contralto. 

rB ROAIJAST1 
TRANSMISSIONS 

Eiizabetb Henson, soprano. 7.45, 
Symphon) concert, augmented Or- 
chestra conducted by Mr. Dan, 
Godfrey, jun., A.R.A.M. Léc- 
turer Mr. J. F. Russell, subject, 
'Evolution of the Symphony from 
Mozart to Glazounov." 

¡\TETVCASTLE 
.-With the end. 

ing of summer time and the 
alteration of the time, of 5N0's 
evening concerts, there. is every 
sign of greatly increasing interest 
in wireless on Tyneside. One can 
scarcely trave' by any train or 

and other members of the corn- 
pany are expected to be present át 
the opening ceremony in connection 
with the Aberdeen establishment. 
The Glasgow station vill transmit 
the opening speeches. 

Band music is a most popular 
item on the Glasgow programme. 
Within the space oa few days 

2ZV orchestra, conducted by Mr. 
Dan Godfrey, jun., A.R.A.M., to 
whom great credit is due for such 
an excellent production. Mr. Moses 
Baritz gave an outline of the opera 
in his usual lucid style and filled 
in the gaps necessarily caused by 
the condensation of the piece into 
a performance of under two hours. 

8th (Mo.).-3.3o, 2ZY trio. Voca- 
- lists, Miss Eva Far.ris, soprano; 

Mr. Wm. Higgins, baritone; 
Mme. Evans-Gregory, contralto. 
6.45, Spanish talk. 7.30, Gounod's 
Opera, " Romeo & Juliet," with 
augmented orchestra conducted by 
Mr. Percy Pitt, and star artists, 
relayed from 2L0. 

9th ÇFuEs. ).-. 30, Oxford Picture 
House orchestra. 6.30, Mis 
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* 

The circuit diagram (Fig. i) will explain 
the general arrangement. The action is as 
follows-The absorption circuit is '' im- 
pacted" by the aerial, and the secondary 
circuit coupled io it vil1 not be affected 
ti niess it is set to the sanie wa elength. 
Normally the set ilI oscillate, hut if the 
variable condenser of the absorption circuit 

gave the price as 5S. 6d. per hundred yards. i his should have been 8s. 6d. per hundred 
yards. 'I lie London Electric \Vire Co. ask 
nie to point out that they do not execute retail 
orders, but only supply through the trade. 
Experimenters shpuld, therefore, order this 
jnaterial from their ordinary dealer who will 
be able to obtain it from the manufacturing 
Jirm in the usual way; 

 This latter, by the va , has a ircuit of con- 
siderable interest. There is a senìi-aperiodic 
aerial circuit of one turn, a secondary of 65 
turns of No. i8 \vire on a in. tube and an 
absorption circuit, the winding of which con- 
sists of 34 turns of No. i8 on the other end 
of the tube carrying. the secondary. The 
secondary is shunted h a variable condenser.... 
as is the absorption circuit. The connection 
of the valve to the secondary circuit is of the 
De Forest Ultraudion type, a circuit which 
oscillates very, readily. 

Fig. 1.-The Cockaday four-circuit receiver. The aerial 
loading coil is not coupled to the other two coiL. Note 
tite absorption circuit coupled lo the aerial by one turn 

of wire. 

will he receied, and at the same time a great 
degree of selectivity obtained. 

4 

I am afaid a mistake crept into " Random 
Technicalities '' for the week before last. I n 
referring to the braided copper which I have 
found so useful for experimental purposes I 

of the well-lnown Reinartz tuner, although in 
this case there is a conductive connection as 
veh1 as an inductie one between the aerial 

and the closed circuit. M. B. Sleeper in his 
own publication, "Radio and Model En' - 

gineerilig," has also described a fixed coupler 
much oñ thè lines of that indicated in my 
article, and L. \l. Cockaday has used somè- 

thing of the kind in his ' Four-Circuit 
Receiver. 

+ 

+ 
.1 

l 

IAM delighted to lind that the notes on 
tintuned aerial circuits have aroused so 
much interest. The success obtainable 

with the method described certainly confirms 
the view which I ha'e held for a long finie, 
that our knowledge of receiving aerials and 
'their action is very incomplete. 

* * 

Of coirse, ! do not claim to have originated 
thi forn of circuit, for it is ari integral part 

is turned, a point will he reached, very close 
to the wavelength of the secondary circuit, 
when this absorption circuit will withdraw a 
considerable amount of energy and tend to 
stop the set oscillating. The circuit is thus 
an Ultraudion circuit very loosely coupled to 
the aerial and pro ided with nieans to stop. 
the set oscillating. Critical setting ,of the 
absorption circuit enables the user to keep the 
set just off oillation point, when good signals 

RANDOM TECHNICALITIES 
- . V. V.. :i 

By 
PERCY w. HARRIS, ASS jSIÚflI Editor. . . 

(Jntuned oertols-ihe Cockaday four-circuit receiver-Braided copper wire. i 
- 

Wireless WeeKly October 3, I923 

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

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


455 
A3 

resistances are fitted, a four- 
vQlt battery being used. 

Adding only about ein. to the 
height of a panel set, it is suitable 
for use in any case where a fila- 
ment resistance is needed. 

The sample submitted had an 

2,000 metres upwards, those tested 
covering from 300 to 3,000 metres. 

A Tuning Unit 
N. V. Wrehber has sent for in; 

spection and test a tuning unit 
consisting of a small panel, 5m. 

known that high-frequency cur- 
rents are only skin-deep), and on 
practical trial quite good results 
vere obtained with a short indoor 

aerial on the ground floor a 
dozen miles from 2L01 using a 
single-valve set. 

Our readers will be interested in the announcements regarding the new dull-emitter valve-the 
Wecovalve. Before definitely recommending these valves we are awaiting the receipt of samples 

which we can actually test and report upon on this page. 

the valve itself in a holder on the 
top of the fitting. The regulating 
handle is at the side, and permits 
of adjustment from minimum (with 
a definite "off " position) to maxi- 
mum with a movement of a little 
under t8o degrees. This is par- 
ticularly suited for' use with their 
M.H.B.R.2 valve set (already 
noticed in No. 3, Vol. i of this 
journal), wherein, for The sake of 
simplicity of control, no filament 

High-frequency Plug-in Trans- 
formers 

In Vol. 2, No. 7, p. 297, were 
reviewed the plug-in type of H.F. 
transformers marketed by Messrs. 
L. McMichael, Ltd. We learn that 
the three submitted for test were 
three members, Nos. i, 2, and 3, 
of a set of five, of which the first, 
No. o, tunes from 150 to 300 

metres; and the last, No. ., from 

Messrs. Hoilingdick and. 'Son 
have submitted for test their 

Mystic '' aerial, for which it 
is claimed, better reception is 
obtained than with the conven- 
tional aerial wire. This consists 
of a hard-drawn strip of thin and 
light copper qr silicon-broñze, to he 
erected inthesame manner as the 
customary " 7/22 's." This r- 
tainly offers a minimun high- 
frequency resistance (it is well 

and ample path for discharges re beyond èxception. 
direct to earth, while not interfer- 
ing with ordinary reception when 
installed as a permanent safe- - 

guard. It is well finished, and the 
insulation on test proved excellent. 

J A Filament Rheostat Adapter - 
Messrs. L. McMichael, Ltd. 

. - 

have produced a plug-in valve- 
filament adjustable resistance for - 
lise with the ordinary salve- 
socket, which also carries in turn The rheoslol adapler. 

across (he variable condenser by a 
swinging connector-bar to increase 
the effective range. 

On actual trial it was found to 
be a handy and efficient unit, good 
signal strength being obtained with 
standard plug-in coils. The insu- 
lation also ,was good and the tuning 
sharp. The interior construction 
was sound, workmanship and finish 
beìng quite adequate. 

The "Mystic" Aerial 

Conducted by A. D. COWPER, M.Sc., Staff EdiLor. 

A Lightning Arrester 
ANEAT little lightning 

arrester fitting has been 
sent to us for test by 

M E. Peake, consisting of a 
multiple narrow spark-ga.p be- 
tveen points of two brass plates 
mounted on an ebonite base, with 
'terminals -for connecting to aerial 
and earth. This supplies an easy 

unusually high maximum resistance 
ïn the neighbourhood of io ohms, 
and is the more useful on this 
account alone in experimental 
u-orl; on trial in practical recep- 
tion thé adjustment was noticeably 
smooth, á somewhat tricky soft 
valve being readily control-led as a 
detector on a six-volt iattery. The 
finish and orkmanship in the unit 

by 41n., mounted on a polihed 
wood box, with four terminals for 
aerial, earth, grid and low-tension, 
and carrying a coil plug-and-socket 
for plug-in coils. included in the 
unit are a compact variable con- 
denser of 0.0005 F capacity, a 
series-parallel switch of neat form, 
and a fixed condenser of 0.0009 tF 
capacity which can be switched 
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scriptions are provisional, and, be- 

sides, are not intended to apply 
to those original members of the 
Relay League who have already 
paid a subscription which has not 

A 34 

It will be realised that if, 
through lack of cohesion, British 
experimenters a r e ultimately 
barred from the use of transmit- 
ting apparatus, the progress of 

We shall be pleased to hear L 
(rom readers, who receive j 

American broadcast, trans- 
missions. 

arrangcl, corporate members ot 
the Radio Society and its Affili- 
aled Societies may become mem- 
bers of thé Transmitter and Re- 
la Section on payment of an an- 

nual subscription of 5S. if they 
hold transmitting licences, and 
s: 6d. if they hold only receiv- 

ing licences; persons ho are not 
members of the Radio Society or 
its Affiliated Societies may become 
members of the Section upon pay- 
ment of a subscription of ios. per 
annum if they hold transmitting 
liences, and 7s. i the' hold only 
receiving licences. 

These suggested rates of sub- 

of broadcasting, and the possi- 
bility of the rapid growth in the 
number of broadcasting stations, 
each of which vill require a 
special band in the already 
crowded spectrum of wavelengths, 
calls for a united and definite 
statement by the amateurs of their 
own claim to an adequate wave- 
band. 

There is at the moment sQme 
danger that the needs of thema 
teur will be overlooked, unless by 
union they bring to bear upon the 
Departments of State concerned 
an influence equal to that of any 
other interest. 

FLEWELLING 
SIR,-I have been experimenting 

with the simpliñed_ Flewelling 
circuit as described by Mr. Cowper 
recently, and: have o far suc- 
ceeded in receiving Newcastle and 
Glasgow BBC.- stations un a 
frame measuring Sin, by i4in., 
using a D.E.R. valve with 66 
volts H:T. 2 iñg. gridleak acioss 
a 0.0003 F, grid condènser 
shunted b'y a vernier variable con- 
denser fo fine adjustment. 

I am, etc., 
E.u. J. J. JACKSON. - 

have now decided to make pre- 
parations for the organisation of 
an attractive programme of relay 
work for the winter, and for this 
purpose have arranged to estah 
lish a special section of the Sòciety 
called the ." Transmitters and Rer 
lay Section." The work of this 
Section will be guided by a Coin- 
mittee deniocratical I y elected from 
within the Section, and will have 
several grades of membership. 

As an oútline of what ma.y be 

up. Prospective members of the 
Section, whether members of the 
Radio Society of Grèat Britain 
and the Affiliated Societies or not, 
should send their names to Mr. 
L. H. McMichael, 32, Quex 
Road, Vest Hanipstead, London, 
N\V.6, who will send them a 
copy of the rules as soon as they 
are ready. 

'The present epoch is critical in 

the history of the amateur move- 
nient in this country. The advent 

ST36 
SIR,-On the. morning of Sep- 

tember 9tb, between 2.15 and 3.4 
am., using circuit ST6,. I re- 
ceived \\ M F, Round Hill Radio 
Corp., Dartmouth, Mass., and 
WGY, General Electric Co., 
Shenedady, N.Y. The dance 
music from the last station was so 
loud for io minutes that it could 
be heard 2ft. from the 'phones. 

I am, etc., 
N.W.jo. FRANK GOULDEN. 

THE RELAY LEAGUE 
SIR,--The British \Vireless Re- 

lay League in July last became 
absorbed into the Radio Society 
of Great Britain under conditions 
whith will ensure the continuance1 
of it activities and give it the 
advantage of the financial and ad- 
ministrative support of the larger 
body. 

The Committee pf the. Society 

yet expired, nd for whom special 
terms vill be arranged. -. 

All classes of members will re- 
ceive the circulars giving details 
of the programmes of work or- 
ganised by the Committee .of the 
Section. 

The Radio Society vill be liable 
for any excess of expenditure over 
income which may arise in operat- 
ing the. Section in accordance with 
the Rules which are being clravn 

.vireless discovery and invention in 

this country will be crippled, and 
many of the -honours of pioneer 
work in the still unexplored 
regions of our wonderful subject 
will be left to other nations. 

I am, etc., 
W. H. ECCLES, President. 

Radio Society of Great Britait 
[This matter is referred to in our 

EditoriaL-Ea.] 

P CoeoryJenc 
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Regenerative Receiver," by E Redpath, appearing 
in lVirelcss lVeekly, Vol. r No. ¡z. 

D. R. (BATTERSEA) asks how to make a 
gridleak having a value of 10,000 ohms, 
suitable for a small C.W. transmitter. 
lt is advisable to use a wire-wound resistance for 
this purpose, as the graphite type frequently breaks 
down. A suitable leak could be made by winding 
loo feet of No. single silk-covered Eureka re- 
sistance wire on an ebonite rod half an inch in 
diameter and about 6m, long. This might be 

Your se't appears to be suffering from a trouble 
known as overlap, for which you should apply the 
usnal remedies. These are as foilows :-Try dif- 
ferent makes of valves for the rectifier, and vary the 
plate voltage and filament current of the high-fre- 
quency and rectifying valves separately. You might 
also try varying the value of the gridleak. The 

howls " which you have heard are, of course, 
quite normal in such a receiver, but yours appears 
to be somewhat uncontrollable. We think that when 
you have corrected this difficulty you will be. able 
to tune in other broadcasting stations.- 

L 

Ve reproduce herewith a suitable Circuit arrange- . 

ment for an additional low-frequency valve to be 
added to the receiver you mention. The tuned 
anode method of reaction can be employed satis- 
factorily with a high-frequency transformer. It is 
quite a feasible plan to adopt reaction operating in 
the manner you suggest; but for constructional 
details of a suitable arrangement we would refer 
you to the article entitled " A Three-vale 

Althòugh the best .effect wOuld be obtained by the 
use of two intervalve transformers, we give above 
a circuit di?gram which will meet your requirements. 
The anode resistance R2 should have a value of 
o,000 ohms; the capacity of the coupling conden. 

ser C2 should be o.oi jF, and the high-tension volt- 
age should be o to 8o volts. . 

B. L. T. (LLANELLY) experiences diffi- 
culty in obtaining a critical adjustment of 
reaction. 

'X T. H. (HAVERFORDWEST) asks for 
a circuit for applying an additional valve 
and low-frequency transformer to the one 
described in "MODERN WIRELESS" of 
May, 1923, page 293. He further asks what 
is the tuned anode method of reaction and 
can it be used in conjunction with the high- 
frequency transformer. 

wound in small sections, and tappings taken from 
the last four sections, which should each consist 
of about 20 turns. This will allow the value of 
the leak to be varied. 

C. R. K. (BRADFORD) wishes to add 
two low-frequency amplifying valves to his 
crystal receiver, employing only one 
transformer. 

I St t 

z 

111! r IL_'IIIii 
/ 

//j 
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xesults at this distance. We càri fecomniend either 
the receiver described by Mr. G. . P. Kendall in 
Al oderit Wireless No. 6, or the Wireless Weekly Re- 

flex Receiver, which appeared in Vol. .2, No. , of 
this journal. 
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Reduced Advertisement Rates 
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to be wound upon it An iron core consisting of a 
bundle of wires tom, long is to slide in'side the 
tube, and regulation is effected by moving, the core 
in or out. \Vhen the core is right out, th current 
is at its ñiaximurn. Such an arrangement permits 
of about z per cent. regulation. 

G. A. - (GLOUCESTER) requests par- 
ticulars of the best arrangement of a 
single valve nd crystal to receive broad- 
casting at a distance of 35 to 40 miles. 

A single valve reflex receiver will give you excellent 

 - - and asks how he may regulate the current 
supply to this device. His supply has a 

- frequency of 60 cycles at loo volts. 
btVYRKL UP -VVVflI'flLtO IlYlIIMIlUJ, btt lilt 

TRADE MARK f 'ON EVERY GRID LEAK. 

WATMEL VARIABLE GRID LEAK 
-. (Patent applied for.) 

Suitable for use in 
The Resritance is ,'\ anycircuit,andini- 
vtendil Variab'e - proves the working 
between to 5 

' 
of any valve de- 

megohms. Only A.4 tector. (50.000 to 

requnes n f in. hole 100,000 ohms for 

in panel for fittin the S.T.I00 Circuit. 
PRICE 2/6 EACH j5j 3/6.) 

The beat Variable Grid Leak made. 

The most economical method of adjusting the input 
to the primary side of an AC. transformer is to 
use an iron core choke inserted in one of the supply 
leads. A suitable choke for your apparatus may 
be constructed as follows :-Obtain a thin brass 
tube about j6in. long and un, internal diameter. 
Two brass end pieces about 2m, in diameter should 
he solderéd on to th ends of the tube so as to 
form t spool. The exterior of -the tube and the 
inner faces of the discs are to be insulated with 
mica, and 2 lb. of No. uS d.c.c. copper bvire are 

r Clamp, 2' steel jaws, accurate finish .. 6/6 

I 

STOCKS & DIES, B.A. (Dies r dia.), cutting 2,4,6 and taps. London made. I 
On card with Taper Taps .......... 10/- per set. 

with Taper and PlugTaps ........ 12/6 
I 

303, HIGH HOLBORN, 'pw., I THE BILLING TOOL CO., LONDON, W.C.1. II.1bon898.J 

ECONOMIC ELEcTRICI?T' _J 
L_JLJ1 r1 THE "EEC" "XTRAUDION" VALVE 9 

s being used by the leading Radio Rxpers- 
mentors for detection, high and low lrcquency 

J 
- I 

amplification, power amplifiers and los. power 
I" 

I 

transmission. Price 15/- 
USE "RECTARITE," tire synthetic 

I 
- crystal that makes Loud speakers talk! 

i 

5i ' 
1/6 Large Specimen. 

-. 
I 

Write to-day tor 40 page Radio 
I 

-_\.t._-J Catalogue mailOd post tree, Sd. 

head Office: 10, FITZROY 
I 

Siiowroo,as: 
I Branchi and Wor'ss: 

OQUARE. LONDON, WI. I 303. EUSTON RD., N.W,I, I TWICKENHAM. 

by Mr. A. D. Cowper in Modern lVireless No. . 

- J J. R. (PORTSMOUTH) asks several 
questions relative to his ST100 receiver. 

The howl which you experience with ST too seen.s 
to indicate that your gridleak resistance is too high 
or that you are not controlling the reaction of the 
set correctly. \Veakening the, coupling,. rhat is, - 

separating the coils, should stop this noise and 
enable you to receive the signals clearly. -The re- 
action should be tightened up to the point at which 
the howl is abonE io commence to enable you to re- 
ceive the loudest signals. If you require a some- 
what more powerful circuit ve should recnñiend 
you to try .ST76, which has been described several 
times in Wireless lVeekly. - 

E. V. (BLACKPOOL) has a Tungar valve 
rectifier for accumulator charging purposes, 

- GOOD TOOLS MEAN 
EFFICIENT WIRELESS SETS 

'. We give you Best Quality Tools with lowest 
prices by supplying the user dfect. Send us 

. 
ei.' 

JI "r 
your Fostal Order or enquiries to-day you'll 

get our best immediate attention. - 

c 
- 

a None loo small or too large. 
WE PAY CARRIAGE ON ALL ORDERS. 
HAND DRILL, capacity O-i'. Gears cut 
from full metal. Complete with three- 

Ç,el. 

Jaw Chuck and Set of Drilla, A ., r 
. 1. ........ 1016 

- e. ABJUSTABLE STEEL HACKSAW FRAMES, 
8-sf, NickelPlated,complete with s Blade2/- 

â - SUPERIOR PARALLEL TABLE VICES, with 

D. R. P. (DURHAM) asks one or two 
questions relating to the - "WIRELESS 
WEEKLY" Reflex Receiver. 

Youi proposed scheme of building this receiver intb 
a paiiel sé is quite .satisfactory, and you;wiIl be 
able to add a low-frequency valve if desired, so 
converting the complete set into an S1'too receiver. 
An article describing a similar conversion appears 
in iWoder,: Wireless for October. Adding a high- 
frequency valve is not quite such an easy matter, 
hov ever, and ve recommend you to read the article 

- Wireless Weekly. . 
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STERLING . TELEPHONE & ELECTRIC Co., Ltd., 
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Manufacturers of Telephones and Radio Apparatus. etc. E 
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_..... Efficient instruments, which give perfect reproduction with large volume and 
' 'j r 

/ without distortion Ideal for use with Sterling standard or Magnavox 
Loud Speakérs. 

-I No. R. 1334, "STERLING' STANDARD TWO-VALVE POWER 
"I AMPLIFIER in highly finished Walnut cabinet as shown, U 
/ PRICE including B.B.C. Royalty (without Valves) - £16 16 0 

No. R. 1345. "STERLING "' STANDARD ThREE-VALVE POWER 

No R 1334 AMPLIFIER as above, but, with valves vertically arranged. 
' "STERLING" STANDARD PRICE including B.B.C. Royalty (without Valves) - £22 O O 
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£2:15:O £6:O:O 

"STEILING" LOW FREQUENCY AMPLIFIER UNITS. 

(One and two valves.) 

These Units, when added to a receiving set (One or two 
valves as required). ll amplify Radio Speech and music 
without dstortion. The two-valve Untt, with a crystal or 
Detector Valve Set, will give ample loud speaker volume 
within 15 to 20 miles of a Broadcasting Station. 
No. R. 1533, "STERLING" SINGLE VALVE AMPLIFIER 

UNIT its highly finished metal cose. 
PRICE including B.B.C. Royalty (without volve) - £4 IO O 

No. R. 1537. "STERLING" TWO-VALVE AMPLIFIER 
UNIT. 

PRICE including B.B.C. Royalty (without volves) - £8 2 0 

R" Volv5 15!- vocI, vxtrn. 

"STERLING" STANDARD 
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No. R. i28. 
SIZEt-' u I 

HeIght 27*lit.. Dietnete, Fiere 14m.. 
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i. 

L '.. 

WHOLLY BRITISH RADIO INSTRUMEÑTS 
MANUFACTURE. 

The Hall Mark of Quality. 

BABY STANDARD 
LOUD SPEAKER LOUD SPEAKER 

(Paleal applied foe.) 

A MARVEL OF VALUE. 
lise most efficient instrument of its 
class. Constructed on novel lines. 
Reproduces high and low notes 
with equal fidelity, and preserves 
the natural timbre of the original 
tones. 

Reproduces Radio music and speech 

faithfully and without distortion. 
Its Volume is limited only by the 

amount of low frequency ampli- 
fication employed. 

Ideal for the home, and suitable 

for public purposes when used with 

a. power amplifier. 
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460 
AS '3 

Broadcasting Committee, we feel 
suie that some settlement of that 
problem might have been arrived 
at. After the regrettable delay in 
the publicatloil of the report, the 
action of the P.M.G. in publish. 
ing the report and his decisions 
thereon simultaneously, with con- 
sequent absence of any further de- 
lay, is duly appreciated. 

At all events we now have a 
settlement, and, in general, a 

their own receiving apparatus, 
but are not qualified for an ex- 
perimental licence, can obtain a 
constructor's licence (fee 15s.) 
upon apglication at any head or 
branch Post Office in the Kingdom. 
Both the interim and constructor's 
licences wIll remain in force until 
the end of 1924. Under the terms 
of these licences, foreign-made 
components may not knowingly 
be used in the Construction of 
apparatus. 

Experimental receiving iicence 
(fee lOs.) will continue o be 

never listen to broadcasting,merely 
.for pleasure, would bé debarred. 
from carrying out any test with 
foreign-made apparatus, such as 

'the soft, valves, fr exanWle, which 
are not nianufacRtred' in this 
country. 

'We feel certa in that there is 
some misunderstanding in this 
matter, for, as the regulations 
stand, the genuine exerirnen1er 

(Continued on?. 469.) 

the recommendation concerning 
licences, and vecontend that there 
was no reason why the interim re- 
port for which ve continually 
pressed could not have ecom 
mended the issue of an interim 
constructor's licence at 15$., 
exactly as is now provided. 

If the Radio Society of Greit 
Britain had taken an active iii- 

terest in the licensing problem be-- 
fore the. appointment of the 

purposes only. 
Existing experimental trans- 

mitting licences also will not be 
interfered with in any way, and 
new licences of this type will be 
issued upon compliance with the 
usual conditIons and upon pay- 
ment of the existing fee of 20s. 
per annum. 

Owners of unlicensed receiving. 
apparatus of an type are. re- 
quired to take out before October 
.15th next, a special interim 
licenceat a fee of 15s. 

Those who desire to . Construct 

tainment. 

On the other hand, the con- 
structor's licence permits this, and, 
at first sight, might appear to 
afford better facilities than the ex- 
perimental -Ncence, hut it does not 
permit the use of foreign compo- 
nents or- sets- other than those 
marked B.B.C. Therefore, a 
serioús worker who took out a con- - - 

structor's licence because he could 
- not honestl'y declare that he would - -. 

curted, or, as a matter of fact; 
for the existence of the Broadcast. 
ing Committee, - except that, we 
suppose, a Committee had to be 
appointed to satisfy the demands 
of the daily Press. 

The very first thing that strikes 
us is that, whereas the Committee 
recommend oòe thing, the Post- 
master-General deliberately de- 
cides upon another. This is par- 
ticulaily noticeable in regard to 

readers,we have made careful en- 
quiries ánd have succeeded in 
cleáring üp the points in question. 

Existing experimental receiving 
licences are not to be interfered 
with in any way. 

. They will be reneved'peridic- 
ally upon payment of the regular 
fée, without any requirements in 
connection with a declaration re- 
garding the use of broadcast 
transmissions for xperimenta I 

ently ¿)mitted from the published 
details. Holders of experimental 
receiving 'licences issued after 0c- 
tobe, 41/1 may enjoy all the usual 
privileges of the experimenter, in- 
cluding that of purchasing what- 
ever foreign-made components òr 
seis may be required in the course 
of their work, but will be pro- 
/zibiled frani listening, however oc- 
casionally, to 1/ic broadcast trzns- 
missions for 1/ic pz,r/,ose of enter 

LSE'VHERE 

ii this issue 
ve publish summary of 

t h e Broadcasting Com 
mittee's decisions, together with 
the modified regulations regardng 
licences which are to be put into 
force by the P.M.G. Having 
carefully examined the report, we 
.fail to discover any justification 
for the long delay which has oc- 

A Settlement at Last 

-very satisfactory settlement, of the. 
broadcasting controversy, so, 
without further recrimination, we 
.cai take careful stock of the ne 
regulation. Upon examination, 
there appeared to be two or three 
items which vere somewhat ob- 
scure, and, with the object or 
avoiding any furtherdelay 6r. con- 
fusion in the minds of our 

issued, but, in addition to the 
present condition, applicants will 
be required to sign a declaration 
to the effect that they will not 
use the broadcast programmes 
except for experimental purposes. 

In connection with this, there 
arises a point of considerable im- 
portance to w'ou1d-be exeri- 

enters, which ha either been 
entirely overlooked or. inadvrt- 

/ j 

JL 
(i 

PIkI4IiE 

-- =- 

:-I" -- - - 

r 
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necessary when using a particu- . 

larly good specimen ? the first 
. 2.-A few of the possible ways of connecting a "Ducon" ada1er to the 

- variety in the list which fol10 S. receiving set. It should be noted that some of these ways depend for their 
The most useful types of make- distinction from each other upon the fact that the two haires of a " Ducon" are 

shift aerials are here set out, different. The number of connections given above can be doubled by try in 
arranged roughly in the order of : each with the lznp switch on or off. 

461 

.5' .' . 
- A9 

perties and efficiency of various 
sorts of makeshift tierials from 
the knowledge gained it is a simple 
matter to choose a suitable type for 
any particular set of conditions. 

It is as well to realise at the 
outset, however, thnt makeshift 
aerials, in general, pick up con- 
siderably less energy than the nor- 
mal out-door type, and must not 
be expected to give as loud signals 
with a given set.. To compensate 
for the loss of signal strength re- 
sulting from the use of a make- 
shift type of aerial, it is as vell to 
allow one additional high-frequency 
valve, although this may not be 

-,. 
-. 

1-, 

tages of each, so that a choice trated in Fig. i. This type of 
of a suitable one may be made for, makeshift aerial generally gives the 
any given situation. best signals of any of those con- 

Fig. 1.-The " Ducon" adapler. 
MAINS 

E - -- . - 

flats or boarding hoiises, and are . - 
I: i apc to regard themselves as de- 

barred from the joys of wireless in . 

consequence. rI 

It is the object of this .ntribu- 
tion to show that no Öne need. 
despair of obtaining some sort of 
results in almost any position, 
since t populausation of wireless - - 

useful information is to the pro- - - - 

f . - - - . - ai-i efficient outdoor -aerial. - ' - f - 

- : 
.-.; -.-- 

- -. 4. 

:- -s-- -4---4--,4---4-- -4.- -4.--4--4- -4-4.4.--4--4.- -4---4.- -4'- -4.- -4---4---4---4.- -4---4---4---4---4.- -+---+--+- ---+--+- > 

WOULD-BE vreiess enthusi- 
asts are often deterred, it 
seems, by the difficulty or 

iwpossibility of erecting an out- 

door aerial in such situations as 

the iimounts of energy picked up 
by average specimens of each type. 

i.Lighting main aerials. 
2, Indoor aerials. - 

. Bell wiring aerials. 
4. Frame aerials. 

-- - - - 

- \Ve will now consider each type 
- ' - separatel-, in order to' show the 

- 

-- characteristics and relative advan- 

Lighting Main Aerials 
The use of the lighting main as 

an aerial, was very completely- 
dealt with in No. j of Modern 
Wireless in an article commencing 
upon page 6. To use the mains 
safely it is necessary to employ one 
nf the special attachments sold for 
the purpose, such as that illus- 

-.- -.-'.- -.---.--. .- -. -. 

1H MAKESHIFT AERIALS 
¡ 

-. B G. P. KENDALL, B..Sc.,SÍaff Editor. -. 

f -. - : An article of special interest to flot dwellers and others who have difficulty in arranging 
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just as much care as is bestowed 
upon an outdoor aerial; secondly 
that care must be taken to avoid 
bending the aerial bacL upon itself 
at ari angle, such, for example, as 
results from running it backwards 
and forwards on a wall instead of 
straight across the ceiling; and 

AtO 

i- . 

Fig.'. 4.-The right ii'av to arrange 
the wire in an indoor aerial. 

crete building' with a steel frame, 
and a number of other factors. 
With a fairly good indoor aerial, 
it is generally possible, to 'receive 

462 

aerial without some form of adap- 
ter, such as that referred to when 
dealing with the' 'use of lighting 
mains as an aerial, since connecting 
th. bell ring to earth through the 
receiving set may cause serious 
damage. 

(To be còñcluded.)' 

14. 

Indoor Aerials 
Probably the most popular type 

of makeshift aerial is that which 
consists of one or more vires 
strung across the ceiling of a room 
or iii the roof of a building to forni 
a miniature indoor aerial. Such 
small aerials can be made to give 
fair results if put up ith due re- 
gard to the principles of aetual 
operation. The main points to 
bear ¡n mind are, firstly, that the 
insulation must be attended to with 

The results obtainable with such 
aerials, of course, depend entirely 
upon the size of aerial which it is 
possible to construct; its height 
above the set and above ground 
level; the nature of the surround- 
ing building, that is, whether it is 
of brick or whether it is a con- 

I 

may be serious, namely, that every - 

time a bell is rung, loud noises are 
produced in the receiver, which 
may be a selious nuisance in the 
case of flats which have a number 
of bells all run from a common 
battery. - 

A word óf warning as to this 
sort of makeshift aerial. It is 
ometimes found that thé bells of 

a large building are run by means 
of a small transformer from the 
lighting mains, and in this case it 
is not safe to use the wiring as àn 

the set and to the lighting mains. 
l'bere are at least a dozen different 
ways of making the connection 
(Fig. 2). These attachments, by 
the way, are perfectly safe and 
raitnot possibly lead to injury of 
either apparatus user or lighting 
maul; also, they do not consume, 
any current. These facts should be 
borne in mind by those living in 
hats who may have difficult with 
a landlord who objects to the use 
of any sort of wireless apparatus. 

the other side. Better results 
would be obtained by the use of 
a shorter aerial, kept straight and 
brought up to the defred wave- 
length by the addition of induct- 
íincè in series. It. is better prac- 
tice,. in . general, .to increase the 
wavelength of these very small 
aerials by the use of a number of 
'. ires, say three or four, spaced two 
or three feet apart and all joined 
together at one end and brought 
down in a single down-lead to the 
set. 

consequently mt is impossiote to 
generalise as to their effectiveness. 
The matter can only be ettled in 
ans' given case b)' experiment. 

One advantage of this type of 
makeshift aerial is that no form of 
adapter or attachment is needed. 
The aerial terminal of the set is 
simply connected with a piece of 
wire to one of the wires of the 
bell circuit at any convenient point, 
such as one of the bell pushes. 
On the other hand, this system has 
a drawback, which in some casÑ 

good deal of wiring arranged about 
the upper parts of the building 
which acts as a moderately efficient 
aerial and picks up a fairly ade- 
quate amount of energy. la other 
arid much rarer cases there may 
be only quite a small amount of 

iring available which only picks 
up a trifling amount of energy. In 
the majority of cases lighting 
main aerials may be expected to 
give results something like % as 
good as those of an average Qut- 
door aerial. 

Remember when using one of 
the special attachments illustrated 
that there are a great number of 
different ways of connecting it to 

ment, of course, may.merely lead 
to a large increase in the capacity 
of the aerial ithout yielding any 
greater signal strength, since the- 
waves crossing one side of the 
coiled aérial simply annul the re- 
sult which they produce in passing 

Fig. 3.-The wrong way lo arrange 
Ihe wire in an indoor aerial of 

small size. 

moved by the .use of a moderately 
large tuning condenser in parallel 
with the tuning inductance, though, 
of course, at the expense of signal 
strength. 

Beil Wiring Aerials 
The use of the bell wirIng a an 

aerial is an expedient that meets 
ith .extremely varying success, 

since the efficiency of such an 
aerial depends upon a number of 
variable factors very similar to 
those governing the efficiency or 
otherwise of lighting main aerials. 
Bell wiring circuits, of course, 
differ one from another, even more 
than do lighting main circuits, and 

sidered in this contribution, though, 
of course, it should be realised that 
the actual results obtained depend 
in a large measure upon the ar- 
rangement of the wiring in the 
building. Ehis, no doubt, explains 
how it is. that such varied reports 
are heard of the perforiiiance of 
lighting maui aerials. In some 
cases, perhaps one should say in 
the majority of cases, there is a 

thirdly, it must be kept well a'ay 
fi-orn walls and all other objects 
which would tend to increase its 
capacity abnormally. 

A common mistake which is 
made in installing indoor aerials is 
to imagine that the ful! permitted 
iooft. of vire must be employed 
somehow, even if it is done by 
coiling the vire round and round 
a small room. Such an arrange- 

broadcasting with a crystal set UI) 

to .a :distance of about o miles, 
and, of course, at proportionally 
greater distances with valve re- 

ceiving sets. With valve receivers, 
by the way, trouble may be experi- 
enced with very small indoor 
aerials, resulting from the instabi- 
lity of the valve Circuits caused by 
the small size of the aeriaL This 
instability can generally be re- 

I 
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Facility in reading such dia- ircuit. and the function of the indi- 
grams can only he gained with l-laing checked the lilament vidual components ir those cfr 
practice but a mere beginner lighting connections of all the cuits to be inderstood r 

. 

463. . 

- ¡II 

____ ----------. . 

PRACTiCAL WiRELESS 

VIRING. DIAGRAMS 

may sometimes appear very 
complicated. Especially is this 
s in the case of a three- or four.. 
valve circuit in which reaction 
and possibly dual amplification 
is provided for. 

NOTES-No. 8 
ill lind the following llan very 

helpful. 
Keep in mind the fact that 

each valve of the set to '. hich 
ihe diagram refers lias three 
essential circuits :-(a) The fila- 
ment lighting circuit ; (b) the in- 
put or grid-filament circuit; and 
(c) the output or anode-filament 

valves shown, deal with each 
valve separately, following its 
input and output circuits and 
noting the relation of the latter 
to the subsequent valve. 

A little practice along these 
lines will soon enable the most 
complicated diagram to be 
resolved into its separate circuit 

fi. 

+1r11. 

L_J. 
- T I Step-up inter'alve transI COMPONENTS REQUIRED 

T. ¡ former. 
L,: var. i a b I e inductance - T : High-resistance telephone 

- tapped. . receivers. 

\ ariable condensers having B1: Six-volt accumulator. 
C1 J a maximum capacity of B2: 111gb-tension battery. 
03 

0.0005 pF or o.00i !1. GENERAL NOTES 
C,: Grid condenser of 0.0003 This is a Reinartz receiver in 

1iF capacity. which the second valve acts as 
L: Air-core chokL coil. a low-frequency arr p1ier. The 

I4' 
choke coil L. is an air-cor& 
choke, the value of which vill j 
depend upon the range of wave- 
length to be covered. In some 
cases the choke coil may be u 
omitted; this depends chiefly cn j 
the capacity of the winding T1 

of the intervalve transformer. I 
-The circuit may not be used for I 
the reception of British broad- j 
casting. 

. 

i 
u "WIRELESS WEEKLY" CIRCUITS-No 26 

- 

u:- 

- 

j- 

-u 
- u 
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the tuning apparatus. A eond 
grid condenser and Teak are pro- 
vided on the highfrequencv val'e 
with a itch. so that either high- 
frequency transformers or tuned 
anode coils can be used as desired 
when both stages of high-frequency 

A J2 

much simpler to Construct than 
transform.ers and lend themselves 
admirably to the application of re- 
action. 

As regards the construction, I had 
better now give a few details._ 
having made many inductancès of 

4(4 

mined by experiment. 
The tuned anode coils were con- 

structed in exactly the same mari- 
- ner and then mounted between two 

circular pieces of ebonite and bolted 
to vet another piece containing four 
vafte pins. The tuned ànode coils 

rapid change fi-orn a direct coupled 
aerial Circuit to loose coupling, a 
valve switch, and a small tuning - 

condenser for the first tuned anode 
coil, which plugs in from the out- 
side. -. 

The second unit is a high-fre- 
quencv and detector combined be- 
cause this station is too far -from 
any of the telephon stations for a 
single valve to be of any value with- 
Out the excessive use of reaction. 
This unit contains all that isneces- 
sarv for a complete receiver without 

The complete receiver. - 

() Detector and two high and 
two low frequency.. 

The drcuit that is now in use em- 
bodies i-eactaiice-capacitv coupling 
or tuned anode coils, and this was 
adopted after many' experiments 
with other circuits and with high- 
frequency truisforrners, and it cer- 
tainly gives b'ètter results than any 
other method that I hace tried. . In 
addition, tuned anode coils are 

full-size aerial about 2oft. of 
No. 22 dcc, makes an - induct- 
ance that, with ihe use of a series- 
parallel switch, will tune between 
ioo and 450 metres with a con- 

denser of 0.0003 F capacity. In 
other words, it covers the whole 
band of avelengths employed by 
the Broadcasting Company. These 
coils are 'ery quickly constructed, 
but the correct size has to be deter- 

sible Qf an arrateur-constructed uni- (-i) 1)etector and two high and lengths No. 22 wire was used and 
versal receiver. l'he unit system one low) frequency. : for the higher No. 32. With a good 
va adopted iri order to facilitate 
the changing of circuits for expert- - . 

mental purposes, and also to allow .; 
of part of the apparatus being 
altered without disturbing the 
remainder. Switching devices are I L 
incorporated to allow of rapid I 

- r 
changes being made without inter- . 

rupting the reception to any extent. - . . 

The Units.. 
The set comprises three Onits :-, 
(1) t high-frequency.. nd tuner 

combined unit. - . 
I 

. 

(2) . second high-frequency and - 
I 

detector unit. . 

(3) two-valve note magnifier. - 

The first unit contains a three- 
coil holder -of standard pattern, a - . 

tuning condenser, a series-parallel -- 

sw-itch, another switch to effect . - 

IN writing this article and giving 
a few cons.ructional guides, it 
is 'with, the object, i'ather than 

to present anything new, apart per- 
haps' from a few switching devices, 
to give an ol)portunitv to other ex- 
perimentet's of comparing their. own 
experiences and. results vít,h thosè 
given j'ere and - to encourage the 
beginner to construct s. ninny of 
his,oyn compotlents as possible. i"ill ,endeavour, 

thereforer 
to 

give as concuse a description as pos- 

are in use. ll 'three units are made 
forn mahogany boxes, with iin. 
ebonite lids, of equal dimensions, 
namely, Ioin. by by \s 
'will be seen from the diagram, the 
following combinations are pos- 
sible.:- 

(i) Detectór. and one high fre- 
querlcV. ,. . 

(2)' Detector , and to high, f re- 
qiency. 

3) Detector and one high and 
one 19W frequency. 

the sotnoid variety and ith great 
labour, the introductión of an, 
automatic winder was very wet- 
'come. All my coils now in use are 
'of fixed waelengtli, and' are tuned 
with a variable condenser. They 
have all been constructed on a 
" Lokap " winder. -' This winder' 
produces a 'unilateral tvpe of cól 

- wjth a very low self-capacity, and 
I have' found them compare very 
favourably with other more expen- 
sive types. For the io wave-: 

ÑOTES ON A LONGDISTANCE 
,RECEIVER . 

By E. S. TAIT. 

An in1ere.tirg description of a sensitive experimental valve receiver with sonze practical details. - 

r- - -- -- 
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Now that the Constructors' Licence is available, why not make your own receiver or extend your existing apparatus? 
Radio Press " How-to-Make " Handbooks give you reliable informatton, and are obtainable at all bookstalls or direct 

from: Radio Press, Ltd., Devereux Court, Strand, V.C.2. .. :' . 

A13 

The same number of turns being 
wound on the secondary as the pri. 
mary, and the second winding be- 
ing placed directly on the top of the 
first, or with one layer bf insulating 
material in between. 

The formers themselves vere Cut 
out of iin. ebonite about 2m, in 
diameter and the core iin. A cen- 

the British Broadcasting Company 
is perfectly received on a loud- 
speaker without the use of any.re- 
action with one HF., detector and 
-one .L.F. (in Kent). All the other 
stations of the Broadcasting Coni- 
pany have als& been received on the 
loud-speaker .with the sanie three- 
valve Combination, hut with the use 
of reaction on the tuned anode coil: 
The addition of either one stage of 

pthers, or ierhap of those ho are 
onten1plating building up a set of 

their own. The components that 
I have dealt with are easily and 
fficientiv made by anyone with the 

smallest mechanical knowledge, but 
the construction of low-frequency 
transformers and telephone trans- 
.formers requires Considerable skill, 
and in my opinion these ar best 
purchased from a reliable firm. 

- CONSTRUCTIONAL BOOKS. - 

smallei, is used with all these coils. 
High -- frequenéy transformers 

wound in a slot - and with both 
viodings in the same direction, 
diameter of the col:e Iin., require 
turns as follows 

urnb 
of turns Gauge of Wave-. 

on Former. wire. length. 

8o 44 d.s.c: 360-500 
165 44 900-1100 

L 400 44 2600. - 

Circuit diagram of the receiver. 

of the unit, and a few turns more 
or less might be found advisable, 
in order to obtain the most critical 
alue. 
- The best results are obtained 

when the finishing ends of the 
transformers wound in this fashion 
are taken to the plate and grid re- 
spectivelv. - 

- Now as to the possibilities of re- 
ception with a receiver of this de- 
scription. - The London station of 

of valves. Sich stations are 2FQ, 
20M, 2fF, 2PQ, 20N, 2LZ. 
The nearest of these stations is 
situated at tventy miles from thrs 
receiving station. A small two-foot 
frame aerial is sufiìcient to work 
the loud-speaker with the London 
Broadcasting Station when all the 
valves aré in use, and it is audible 
on the telephones with three. 

I hope that these results ill be 
sufficient to fire the ardour of 

catcd below 

Turns of Gauge of \Vave. 
handle. wire, length. 

i8o 32 d.s.c. 350-450 
400 32 900-1200 
500 32 1200-1500 
800 44 2600 approx. 

These values naturally can only 
be approximate, as the capacity of 
the wiring of the set vill vary, and 
so a few turns more or less may 
be required, but they are sufficiently 
accurate for a working basis. 

\Vhen winding- the cry thin wire 
such as No. it is advisable to 
fasten it occasionally with a little 
paraffin wax in order to prevent 
slipping.- A variable condenser of 
the value 0.0002 - or rather 

value can be very quickly and 
evenly wound. lt is of great utility 
for tuning multiple circuits. The 
same condenser of'o.00o2 i's re- 
quired for these transformers, and 
is arranged in the panel to tune 
the primary. The same remark ap- 

- plies to these as to the tuned anode 
coils as regards internal capacity 

some distance from the telephones, 
as there was an entire absence of 
atrno'pherió disturbance or jam- 
rning. - Not less than thirty British 
amateurs are easily picked up on 
the three-valve combination, and 
several of them are capable of pro- 
ducing 'moderate signals on the 
loud-speaker with the sante number 

aie thus able to be- plugged in from 
tile outside, nd bf connecting to- 
gether the two valve pins that lead 
respectively. to the plate and grid 
one. can plug rn either H.F. trans- 
formers o tuned anode provided 
that the internal wiring is arranged 
for the usé of transformers. 

With the use of thé winder 
before-mentioned, the following 
turns of the handle produce tuned 
anode coils of the values as indi- 

frai hole is then drilled through all 
three pieces, and the whole secured 
n position by a brass bolt and lock- 
nut. If the bolt is.left a little long 
tQ begin with, it can then be held 
in the jaws of an. American twist 
drill foi- winding. This method 
will be found very useful, as, by 
carefully noting the ratio of turns 
between the handle of the drill and 
the former held in the jaws, several 
transformers of almost identical 

high- or one of low-frequency is 
sufficient to give loud signals svitI' 
careful tuning. 

American broadcasting stations 
have also been picked up on three 
occasions, t\\ ice with the use of 
three valves only, and on the last 
occasion, which vas the transnsis- 
siOfl by WOR (Newark, New Jer- 
sev), two high-frequency stages ere 
used, and every word could dis- 
tinctly be heard and understood at 
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This worked very well for a however, one large fat fly in 
time. \Ve had peace; our dens the ointment of Brogson's con- 

466 
A14 

Each has been heard to admit tha( 
the other knows something of 

was nothing much that she could 
do to the wireless man; knowin 
her little ways most of us printe 
notices bearing such words as 
D'NGER, 5,000,000 VOLTS, 
and placed them in conspicuous 

upon our wireless, tables, 
what time we issued clark warnings 
.of the shocks that might come the 
way of any who vei'e rash enough 
to meddle with oumgéar. 

Familiarity Breeds Contempt 

pushed up into its toe to act as a 
stretcher; when he remonstrated 
the lady merely requested him to 
purchase '' R " valves in future as 
they were of a shape much more 
suited to her purpose. That, I 
think, is about the limit. 

A Fly' in the Ointment 
Referring to the patched-up 

friendship of our friends Bus- 
ford and Brogson, there is, 

,Honours would thus appear to 
be easy, and there are signs that 
the daggers of rivalry so long 
drawn may eventually he 
sheathed. Bilsford is becoming 
very curious about Brogson's new 
circuit; he will question you 
minutely about it should you meet. 
him. His rival is beginning to. 
think that there must be some- 

thing after all in the w-ondrous 
receptions of which he boasts. 

only the work in hand, but the 
fingers that ply it. She never 
tires of the age-old plot of placing 
our fruitiest pipes mouthpiece 
downward in their rack after she 
has tidied up the room, thus pro- 
viding her lord and master with a 
noxious and totally unexpected. 
free drink 'of nicotine when he 
seeks solace in smoke after his 
labours 

For 'a time it seemed that there 

she had been led to believe were 
as deadly s trinitrotoluol. And 
then she saw . through the whole 
thing. The result? She began to 
wonder whether she could not 
make use of any of our bits and 
pieces. My friend Cappsworth 
tel!s me that when he returned 
home unexpectedly early the other 
evening he found the joy of his 
'life placidly darning a sock with 
bis' most cherished Ora ale 

will always offer to lend you things 
if you will call .fo,r them, but as 
he knows that you will not do so 
he need not buy them. Stiff 
Bilsford, being the more acces- 
sible, now monopolises the major 
part of the queries, for Brogson 
can be questioned only when he 
strolls don the High Street or 
makes his appearance at the club: 

A 'Rayôf Hope, 

serious-minded male. \'ears agb 
when we were bold enough to ply 
the terrible cut-throat razor upon 
the stubble of our chins, she baci 
a little way of borrowing our 
keenest and best beloved for the 
sharpening of pencils or the 
ripping of seams that sbe wished 
to rend asunder. The coming of 
the safety rizòr rather cramped 
her style in this direction, for its 
two edged blade is apt to cut not 

ing shock. Our hands strayed 
here, there, and everywhere. but 
no sparks flew, one's hair did not 
suddenly stañd oli end, and if we 
used mighty wórds beneath our 
breath they were torn from ùs by 
causes quite other than the sudden 
passage through our bodies of the 
mighty voltages of which we had 
spokêìi to lier. 

She watchéd the kittèn playing 
unharmed amidstthe gadgets that 

adiposity or slackness has pre- 
vènted us from scaling the giddy 
heights upon rhich Brogson's 
home reposes. We therefore tlk 
glibly of his wonderful receptions 
as though we òften heard them. 
But e ?re on sirer ground when 
talking of Bilsford's, and they 
forma more frequent topic in our 
conversation. At the same time 
Brogson has scored a distinct point 
in the matter of apparatus. He 

Wóman 
WOMAN, as 

must admit, 
well in her 

think somehow that 
ponent part, a rib 
borrowed from Adan 
make a loud-speaker 
might have been r 
Charming as she is, 
ever been a sore 

: grew conifortably dirty, uidis- 
I think you turbed by the ravages of mop and 

is all very . duster. A feeling of serenity crept 
way, but I over us and ve thought that now 

when a corn- we had managed to obtain secur- 
to wit, was ity from fernihine assaults. Woman 
i in order to said nothing, she watched and 
a better job waited. She noticed that we, 

nade of it. when in the thìoes of radio rap- 
woman has turc, touched any old thing in 

trial to the sight without raising a death deal- 

tent, and that is that he can eldon 
induce anyone to climb the hill 
that leads to his eyrie in Order 
to hear his receptions. Bilsford., 
oñ the other hand, has always a 
crowd around his loud-speaker 
in the. evenings listening in 
admiration to its stentorian tones. 

The - battle therefore appears 
to be ending in a draw. We, 
none of us, like to admit that 

p' 

E! 
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 answered by post. In every case, óny. be supphed 'to . those sub- - the eye1ope " Query." 

.. 467. 
. 

- ¡__ --- - _.r ., y -- 

the part of our readers as 
to the exact functions of this de- 
partment, and the following state- 
ment is issued for their guidance. 
If readers will comply with the 
conditions laid down they may be 
assured of more prompt attention. 

Ml queries are replied to by 
post, and those which are pub- 

lished in Wireless Weekly ae 
merely selected for their general 
inteTest, having already been 

(i) A Postal Order to the value 
of 2J6 for each question must be 
enclosed, together with the Coupon 
from the current issue, and a 
stamped addressed envelope. 

(2) Not more than three ques 
tions will be answered at once. 

(3) Complete designs for sets 
and complicated wiring diagrams 
are outside the scope of the de- 
partment and cannot be supplied. 

() Free answers to quries can 

inained open, and were allotted a 
subscriber 's number. The period 
in question extended from July 
4th to August 6th, and was ter- 
nìinated when it vas found that 
the arrangement re-acted unfairly 
upon readers who placed their 
orders through new'sagents. 

() Queries should be iddressed 
to Information Department, Radio 
Press Ltd., Devereux Court, 
Strand,ndoW.C.2, marking 

of receiving sets who have have become so used to the weird holt that liad got twisted out of 
invited the Mayor or the Chief noises of the land of their birth all recognition. 
Justice round to listen-in have that they cannot reproduce the - WIRELESS WAYFARER. 

-...- -.- -+- -..- .-. -.- -.- -.- -.- .--.--.- -.- -+- .- -.- -.---.- .- -.- -.- -. : 

RADIO PRESS INFORMATÏON DEPARTMENT 
THERE would appèar to he therefore, the following regula- scribers who registered in the 

some misapprehension on tions must be complied with. period during which our offer re- -- - 

bought for i,000,000000 bOfl 
auzas, the local standard coin. 
Considerable trouble, however, 
has been experienced with atmo- 
spherics. 

lt seems that the loud tearing 
crackles which herald the ap- 
proach of a thunderstorm are so 
exactly like the vernacular phrase 
meaning Votes for Women " or 

Down with Everything '' or 
something of that kind that many 

be obtained. Speech is always 
either gutteral or spluttering and 
they are utterly at a loss to under- 
stand why. 

The explanation is simple. 
Most of this job lot stuff is macle 
in Germany or Austria. Detectors, 
'phones, and so on manufactured 
in countries where they say quite 
regularly such things as " Ach, 
potztaiisend " or "Donner und 
Blitzen '' or " Gotterdammerung 

lead to no small perplexity till you 
tumble to what is going on. It 
happened to three of us who sat 
up till the '' wee small hours'' of 
the morning a few days ago to 
listen for American amateurs 
transmitting C. W. Quaint signals 
came in without the characteristic 
U.S.A. amateu.r note, and when 
we came to analyse them after- 
wards we found that they were 
undoubtedly harmonics of North- t 

ana see! 

Atmospheric Troubles 
I am delighted to read in the 

Czecko-S lovakian technical paper 
Yeswe Aveizoban A itas, whose 
title may be translated roughlv as 

The Contented \Vire1es Mafl," 
that radio telegraphy and tele- 
phony are making gratifying pro- 
gress in Central Europe. Quite a 
good set, it appears, can now be 

plosion of a soda water syphon, 
the èfforts of a person endeaour- 
ing to s'allow a red hot potato, 
the gasps of a dro'ning baker 
who is coming to the surface for 
the third time, reminds nie that. 
several correspondents have written 
in iecently to say that they are 
getting weird results from their 
home-made sets constructed from 
cheap components. They com- 
plain that clear reception cannot 

so that no matter how expert you 
are you can't make head or tail 
of them? This happens some- 
times when a harmonic of some 
long wave station is being hetero 
dyned. The signals come in 
"inside ut " ! That is, you get 
dots and dashes where there 
should hè spaces, and spaces 
where there should be iddies and 
uinpties. 

'Tis a curious effect that may 

- 

wireless, and if you, reader, have 
heard radio experts discussing one 
ano'ther, you will realise that this 
is a compliment indeed. As a rule 
if you mention one autho'rify's 
name to another he will say 

Ah, yes, a clever chap in his 
way, but, of course, he knows 
nothing at all about wireless.'' 
If you dont believe me, try it 

been forthwith hurled into prison 
as spreaders of some vile propa- 
ganda subversive to the Constitu- 
tion.. is it not sad to think how 
even Xature can be misunderstood 
and lead her children into trouble? 

His Master's Voice 
Speaking of languages the sounds 

of' which closely resenible the ex- 

clear toiles of Uncle Arthur when 
2L0 is coming in. it is really a 
fact that the first American loud- 
speakers brought over to this 
country had a distinctly American 
accent! 

Perplexing Morse 
Ever, found Morse signals 

coming in Ifl tile most incompre. 
hensible and unreadable mann 
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Directional Wireless for Airçraft 
In cases where no navigator is 

carried, directional vireles cornes 
to the rescue in this way. Wing 
coils are fitted to the aeroplane 
as shown in Fig. 3. With the 
switch in the position of "one 
coil only " the pilot turns the 
aeroplane slightly until veiy 
roúghly h- i-er'ive' the toudest 

A16 A15 

Fig. 4-Showing how the position of 
a ship or aeroplane is determined 
by cross bearings of coas! stations. 

the aeroplane must be heading 
directly towards her destination 
and the compass reading is ob- 
served. The aeroplane can in this 
way be kept pointing towards hei- 
destination by occasional checks., 

468 

pointer on the coil shows the angle 
that the coil is making with the 
fore and aft line of the aeroplane. 
It is thérefore a simple calcula- 
tion to determine the bearing 
of the wireless station. For 
example, y. ith the aeroplane head- 
ing i° Mag. and the coil rnakiiig 
an angle of 300 with the aero- 
plane (this angle is marked 00 to 

(7: 

formatin tells him that he is 
somewhere on the arc of a circle 
with the. point the sun is exactly 
over as centre and the zenith dis- 
tance as radius. The direction in 
which the sun is bearing gives him 
a róugh approximation of the posi- 
tion of this circle on. which he is, 
but it is oak' by ta-o or more ob- 
servations, with an interval of time 
between them to'allow the sün to 
materially alter its bèaring from 
the observer, that any exact position 
can be determined. 

As some hours must necessarily 
elapse for this to happen,and thg 
course and speed of the observer in 
the interval must be known fairly 
accurately, the fact that it is almost 
impossible to use the method satis- 
factorily in the air can easily be 
appreciated; 

In fact, the only occasidn on 
which I consider it might be use- 
ful would be in conjunction with 
directional wireless, hen only one 
wireless station is within range of 
the aeroplane and this astronomi- 
cal position line can be used to cut 
the wireless bearing and thus ob- 
tain a %fix. 

Fig. 3.-Itlustrating positioù of 

direction-finding wing-coihm. 

forwards, thus alternately adding 
and opposing any energy in the 
toil marked B to that in the main 
coil marked A. The aeroplane is 
again turned slightly until the in- 
tensity of the signals is equal in 
whichever position the reversing 
switch in placed. \t this instant 

dead ahead, the compass reading 
vas 342°, it would be obvious that 
there vas a wind blowing from his 
left and he would head up towards 
it for from lo0 to 13° ; in other 
words, he would steer between 
327e and 332°. He thus finds the 
compass course to steer in a very -. 
short time by trial and error, with- 
out the slightest worry about the 
variation and deviation of the 
compass and with the comfortable 
feeling that however inexperi- 
enced he may be, he cannot fail 
to pass right over his destination, 
as long as the v ireless direction is 
checked periodicblly. 

Navigation of the larger type of 
aeroplanes can be carried out by 
$tting a rigid coil just over ft. 
square in the body of the aero- 
plane. This onsists of two coils, 
the main - and auxiliary, as 
described in the case of vinm 
coils. The whale coil is revolved 
on its axis in the machine until, 
by operating the reversing 
switch, it is found that it is point- 
ing at the wireless station. The 
compass direction of the aero- 
plane's head is noted at that 
instant, and at the same time the 

* ,7' 'O'.Q 
j J... 

ASTRONOM ICAL observa- 
tions are not of very great 
value for flying, particularly 

in daylight, when oiíly the sun 
is available. Briefly, an astrono- 
mical observation gives the navi- 
gator the angular distance from 
the point vertically over his head, 
known-as the zenith, to the sun or 
other both' obsered. As the point 
on the earth at which the sun is 
verticails' over is known, this in- 

signal; the aeroplane is then head- 
ing within about io of her 
destination. The switch is then 
put over to th position marked 

both coils," and the reversing 
switch is rocked backwards and 

ii 

11 the wind were blowing from 
èither side the machine would, of 
course, travel along a spiral path, 
but in practice the pilot makes 
allowance for the wind experi- 
enced; for example, supposing the 
\Vireless Station at Cros don vere 
found to be right ahead of the 
machinè when she was heading 
345° by compass, and ten minutes 
later, when the directional wireless 
coil proved Croydon to be again 

*27 OO 

DIRECTION-FINDING IN NAVJGATION 
The following is Ihe conclusion of an article How Wireless Solves the Problem Ç 

of the Navigator;" Ç 

(Continued from Vol 2., No. 12. page 432.) 
' 

- Ç 

.5. S r. 
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delay in the issuing of' Iicences' learii that the B.B.C. will be per- 
All that is required to overcome fectly satisfied by such an arrange- 

he difficulty is that the experi- ment as we suggest, and are con- 

469' 
Q . 

industry as a whoe-'w'i11 beimp1r 
justified in thé winter. 'sèon' 
which is now commencing. 

A17 

-J 

who wishes to enjoy añ òccasional. 
Sunday afternoon concert is re- 

i,ircd to take out a constructor's 
licence at 15S., in additio,i to his 
ex/eri,ne,:tal licence at ¡os., an ar- 
rangement vhich ìs obviously very 
unfair to the experimenter. 

Whether due to an actual ovel-- 
sight or merely to a clerical inad- 
vertence, the mattçr can be put 
right speedily and need cause no 

(Continued from page 460.$ 

menter who ieslres to derive 
occasional entertainment from the 
broadcast transmissions should, 
upon payment of an additional sum 
of 5s., be exempt from signing the 
declaration regarding listening to 
broadcasting. 

Believing in a certain amount of 
initiative in these mattei-s, ve have 
already communicated with both 
the Post Office Authorities and the 
British Broadcasting Co. \Ve' 

fident that the Postmaster-General 
vill make the necessary modifica- 

tion, hich will settle the matter. 
And now that the " All Clear " 

signal has at last been given, and 
the constructor cari obtain hi li- 

cence and construct to his heart's 
contente ve believe our sustained 
optimism regarding the develop- 
ment and popularity of broadcast- 
ing, and the revival of the wireless 

stranding of a baticship some 
Jew \ears aio at the entrance to 
the Bristol Channel vhn she was 
supposed to be entering thé Eng-. 
lish Channel i an example which, 
occurs to rue as indicating vhat 
may happen to capable navigators 

ith the best of instruìiwnts 
In addition to the accidents which 
are heTard of, there are, of course', - 

thousands of cases eaçh year, 

pess repeated a minute o.r so 
later it can easily be seen if there 
is danger .of collisÇon. 1f both 
ships, are steering a seeady Course 
a:id maintaining a fixed speed and 

'there is no change in their relatie 
bearing they must meet, but if the 
relative bearing is altering they 
will passciear of each other in the 
direction indicated by the change. 

- further development worth 

great accuracy,' and giving the dis- 
tance very simply. One of the 
most interesting results f their ex- 
periments vas to prove that 
several lightships in the North Sea 
were nearly a mile out of their 
COrrect position. - - 

lt can be imagined how valuable 
such a method may be for h dro- 

graphic surve ors in certain parts 
of the world. 

A SETTLEMENT AT LAST,. 

"ay, In which the navigator has 
never seen the ground from the 
start to the finish of the flight." 

Sea Navigation 
At' Sea, of course, there are' 

many more methods.of navigatjon 
available than there are in the 
air, but' eren at sea every now 
and then accidents occur which 
show how, far a ship can get off 
her course in a few days during 
which the sky has been cloudy and 
no observations nossible. The 

a geographical bearing by rçference 
to the standard compass, and the 
position of th ship plotted on the 
chart by cross bearings, thus 
enabling the navigator to be cer- 
tain of his position in all weathers. 

development which ¡ think 
may conic later is the additional 
use of directional wireless foi' 
avoiding collisiön in fog. lt when 
-the fog horii of an approaching 
'steamer is heard, she is called up 
by wireless and a bearing taken of 

'herbv. the directional coil and the 

able experiments in determining 
position in 'this way have recntly 
heen published by Dr. A. B. Wood 
and Captain Il. E. Browne, R.N. 
they have used a method whereby 
they fired a small charge of explo- 
sive under the vater, making at 
the sanie instant a vireless signal. 
The signals are received àt a shore 
station, the explosion being heard; 
of course, through a hydrophone, 
the difference in the time of the 
receipt of the signals being 'e- 
corded niechanicallsr and with very 

three lines of bearing. 
: Navigating in this way the posi- 
tion of the aeroplane can be ob- 

'tained at short intervals, and the 
line drawn on the chart from one 

-fix to the next indicating the 
'track the aeroplane has followed_ 
\Vhilst the distance beten the 
two together with the interval of 
time provide' the data to ascértait 
the speed which is being iiiade 
'good over the grouud: 

- 
- Many successful long distan'ce 
'flights have been made in this 

-steamer . beating another, which - 
'-must have been capable-of stearìiing 

more than two miles an houi 
fastcr than her, by over ,a, day in 
a trans-Atlantic voyage-and vire- 
less vas given the credit. 

'rhe method of use is just the. 
same as that described for large 
aircraft. \. rigid coil between 

ft. and 4 ft. square is placed near 
the nilvigating bridge of ' the 
steamer; the direction of the Wire- 
less stations from the ship is 
found with this and converted into 

enough for practical purposes. 
'-The 'argu men t sometimes a'th anced 
against this method is the possi- 
bilitv of a silent zone preventing 
the fog signal being audible, but 

.after all, at the present moment, 
- audibility: is the only thing to rely 

oit, and the danger of a' silent 
zone, if worthy of serious con- 
sideration, is another argurpent in, 
favour of a wireless fog signal. 

'Radio Acoustics. for Surveying 
The results of some very remark. 

360° clockwise) the bearing of the 
wireless station must be 350 

l)1U 

300, or 450, with the ambiguity 
which is easi!) determined in 
practice that it may. be 45° plus 
3800, or 2250. The position of 
the aeroplane is (lien 'p!otted on 
the chart, as shàwn in Fig. , the 
position of the machine - being, of 
course, at the intersection òf the 

when ships hav to redUce their 
speed and go a long way out of 
their direct route to avoid the risk 
of passing too dosé to a dangerous 
coast, when uncertain of their posi- 
tiori in thick weather. - 

The steamer fitted with a direc- 
tional wireless coil has now a big 
advantage over her competitors. 
i lieatd only a few days ago of a 

trying is to ask the other vessel 
to give a signal by wireless and a 
blast of her fog horn at the same 
instant. The difference in the 
time of receiving the two signals 
will then give her distance aswell. 
as the bearing to be obtained by 
wireless. The sound can in this 
case be assumed to travel at about, 
3,33o;ft. per second, which is near 
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operation immediately. As the 
Committee- themsehes. point out, 
it has been necessary to have re- 
gard to the existing Agreement 
with the British Broadcasting Co., 
which does not expire until De- 
cember 3ist, 1924. Under this 
Agreement, and iii accordance \:ith 
the statements made in the Hoise 
of Commons at the time, the manu- 
facturers are entitled to protec 
Lion, and no licences vcre intended 

A18 

promise has had to he sought. In 
order to recognise the Company's 
rights under its Agreement and at 
the same time to meet the views 
of the Committee as far as imme- 
diately piacticable, the Post- 

-master-General has, agreed yith 
the Broadcasting .Co. that a con: 
structor's licénee should be issued 
for a limited period at an annual 
f of 15s. (as compared with the 
fee of ios. charged foi: the B.B.C. 

47C 

them provided that they apply for 
licences before October i5th. No 
charge will be made for past user, 
and no proceedings will be taken 
in respect of pact user if the 
licence is taken out before 
October i5th. 

Constructors' and i n t e r i m 
licences as aboie vill b placed on 
sale, at all head and branch post 
offices and certain sub-offices on 
and'from October 4th. Applicants 

fee of tos, a year (of which the 
Broadcasting Co. should recei'e 
7S. 6d. and the Goeernment 
2S. 6d.) should be issued and 
placed on sale at Post Offices. 

That nc protection should be 
given -to the British manufac- 
turers by the licence. -. - 

Sir Lainin .\\TorthingtonÈ ans 
finds that it is not possible for the 
scheme recommended by the Corn- 
rnittee to be brought fully, info 

ing application. 
The continuance of the present 

situation would be bad for all 
parties, the Broadcasting Co. be- 
cause it is losing a revenue upon 
which it has counted-, and the Post 
Office because, as the Department 
entrusted with the administration 
of the law regarding the licensing 
of wireless apparatus, it is unable 
to enforce the contemplated restric- 
tiOn. 

In these circumstances a corn- 

200,000 persons aireacy in pos- 
session of unlicensed receiving ap- 
paratus, and, .as - the Committee 
point out, these perséns are pay- 
ing nothing towards the cost of 
the programme, because in the past 
there has been no licence applic- 
able to them. A special interim 
licence will be issued at a fee of 
15s., covering. their present ap- 
paratus, whether made or pur- 
chased and wherever made or pur- 
chased, which will-be granted to 

them by his predecessor. 
'l'he Report makes the following 

main recommendations: 

That a Broadcasting Board 
should be established by 
Statute. 

That the broadcasting service 
should not be operated by a 
Government Department, and 
that the existing service of the 
British Broadcasting Co. should 
be continued and extended for 
twoyears upon inoditied terms. 

That one form of licence at a 

licence,, viz., a ''constructor's 
licence," to persons who make 
their own sets or assemble them 
from ready-made parts, but who 
do not desire to carry on experi-. 
ments. These receiving sets vere- 
being used contrary to the terms of 
the agreement. Large numbers of 
such persons had applied to the 
Post Office, for licences, and prob- 
.ably many others, realising that 
no licence was in existence appro-. 
priate to their case, have been' 
using their apparatus without mak- 

that, in constructing his apparatus, 
he vil1 not knowingly use parts 
manufactured elsewhere than in 
Great Britain or Northern Ireland. 
In all the circumstances, and espe- 
cially having .régard to the unem'- 
ployment which at present exists, 
and which would be accentuated 
,by the importation on any con- 
siderable scale of wireless receiv- 
ing apparitus from abi'oad, the 
Postmaster-General has accept'ed 
this condition. 

There are, howevér, 'probably 

4. .. 4'. 4,. :4'- 4' 

IN - giving iñstructions for the 
issue of the Report of thè 

Broadcaitir Committee, the 
Postmastet:General desires to ex- 
press publicly-as he has aleady 
done privately - his warmest 
thanks to the Committee for the 
great care which they have given 
to the consideration of the novel 
-and difficult qiiestioñs referred to 

4 4, 4'. 4'. 4'. 

to be granted tè any perons not 
using sets marked -" B.B.C." and 
manufactured by members of the 
Company. 

The immediate cause of the ap- 
pointment of the Committee was 
the deadlock which had arisen be- 
tween the Post Office and the Com- 
pany in regard to the proposed in- 
troduction of another form of 

4' 4'-:4' S 4 

licence). .The additional 5s. for 
the constructor's: licence is justified 

- because othercisë the constructors 
would he obtaining thé benefit of 
the Broadcasting Co2s programme 
withou making a proportionate 
contribution to the expense. 

The company have agreed to 
this arrangement on condition that 
the licensee gives an undertaking 

4-. 4» 4» 4- 4- -t 4-, 4- 4- .4- 4- 4- 4- -D »Z -t- 4- 4» '!- 

THE BROADCASTING COMMITTEE'S DECISIONS 
The Committee n'as appointed on the 24th April, 1923, by Str William Joynson-Hicke, then Post- 
master-General, to cons gder: (a) broadcasting in ali its aspects.; (b) the contracts and licences which 

. 

have been or may be granted; (c) he action which should be taken upon the determination of the 

A existing licence of the Broadcasting Company; (el) uses to which broadcasting may be put; (e) the 
restrictions which may need to be placed upon its use or development. . 

(The following official statement has been issued by the G.P.O.) 
: 
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pany are limited to per cent.. he entitled. In either case, he re- 

471 - 
12 

i,: our Editòrial. i 
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will, after December 3 ist, 1924, 

be placed on a sliding scale based 
on the number of licences on the 
one hand, and the cost of main- 
taining an adequate broadcasting 
service on the other hand. Any 
surplus profit accruing to the Com- 
pany. over and above per' cent. 
on its capital and a 'necessary re- 

serve for -depreciation, etc., of 
plant and machine!y ill be ur- 
rendered -to the Post Office; in 
other words, the profits of the Corn- 

Company are not prepared to pro- 
vide such stations. the Postniaster 
General reserves the right not only 
to license other organisations to do 
so, but also to give them an appro- 
priate shai'é of the revenue arising 
from new receiving licences in the 
district in. question. He also re- 
seri'es the right to license 'other 
services (without regard to 'geo- 
graphical area) without withdraw- 
ing f röm the Cornpñny any pakt of ' 
the licence fees tri which tl)ey may. 

directly fiom H.M. Stationery 
Office at the following addresses 
Imperial House, Kingsway, Lon- 
don. W.C.2, ahd 28, Ahingdon 
Street, London, S.W.T ; Vork 
Street, Manchester; T, St. An- 
drew's Crescent, Cardiff; and 120, 
'George Street, Edinburgh. Its 
price is 9d. or, if ordered by post, 
Id. extra fûr postage. 

G.P.O., October, 1923. 

[Titis ma f/er 'is also referred to 

on the sale of sets by the manu- 
facturers w-ho form the Company. 
Hence he has stipulated for the 
continued payment of such a con- 
tribution, but on a ieduced scale. 
The reduction will be approxi- 
mately 50 per cent., except in the 
íase of crystal receiving sets, 
vhei-e it vill 6e considerably nidre. 

'l'his reduction should enable a cut 
to he made in the cost of receiving 
sets. The proportion of the licence 
fees receivable by the Company 

-factory service and are willing to 
erect additional stations where the 
-Postmaster-General may consider 
-them necessary, he vill not license 
any other broadcasting service dur- 
ing the interim period up to De 
'cemher 3ist, .1924. 

fter that date, if the Post- 
master-General should cdnsider it 
-desirable that additional stations 
'should he established in any tow'n 
or district where the Company's 
service is not adequate, and if the 

General l)elieves,. however, that 
the - ' listening " pblic will re- 
quire no pressure in this respect. 
He is confident that they will he 
not only willing, but anxious, to 
put themselves right as regards the 
-law, and at the same time to con- 
tribute their quota towards the 
cost of a service which is afford- 
ing them so nitich enjoynlent. 

Copies of the Broadcasting 
Committees Report may he pur- 
chased through any bookseller or 

agrees, receive 12S. 6d. and s. 6d. 
respectively, instead of 5S. per 
licence which they receive under 
the- existing scheme. - 

The Postmaster-General is not 
satisfied that, even with the in- 
creased contribution from licence 
fees, the revemie bf the Company 
will, for some time to come, be 
sufficient to provide adequate pro- 
grammes without a substantial con- 
tribution in the form of royalties 

tended so as to include dealers, 
with suitable representation on the 

-Board of Directors for the new 
membership if it becomes at all 
substantial; and the deposit of 

now required from members 
-will he abolished. The licence 
held by the Company will be pro- 
longed, on suitable conditions; to 
the end of 1926, as recommended 
by the Committee. 

If the Company supply a satis- 

tion of the public. So long as 
there has been no licence to fit the 
case of the many thousands of 

listeners " who are using home- 
made apparatus; it would háve 
been unreasonable for the - Post 
Office to attempt to enforce the 
law with any strictness ; but now 
that such a' licence is available, 
there will no longer be any excuse 
for the use of receiving apparatus 
without licence - The Postmaster- 

piring on December 3ist, 1924, 

after which it will he possible for 
the single form of licence recom- 
-mended by the Coiiimittee to be 

- introduced, without any condition 
to the marking or origin of the 

licensed apparatus, if it-should be 
then thought desirable, - 

- Out of, the fees of is. for thè 
constructor's licence and TOS. for 
the B.B.C. licences, the Company 

- . . - will, if the House ol Commons 

will not use the broadcast pro- 
'grammes except for experimental 
purpose.- 

Each new licence (as distinct 
-from renewed licences) will cover 
-a period öf twelve months from 
the first day of the month of issue. 
Renëed licences - vill - cover 

-ttvelve months from the date of 
:expjratjofl of -the old licence: 
- The basjs of membership of the 
Broadcasting Company will be ex- 

tiOns relating to broadcasting. He 
has noted with pleasure the Com- 
mittee's commendation of the pre- 
-sent broadcasting service; and he 
trusts that-the service vilI give in- 
creasing satisfaction under the new 
conditidns, and that â great m- 
-petus will be given to the sale of - 

British-made recei ing apparatus 
In the enforcement of the new 

scheme of licensing, much will de- 
pend upon the willing co-opera- 

for .such licences, as well as for 
the existing B.B.C. licence, vill 
be requited to liii up and sign a 

.simple fornì. Copies of these ap- 
plication form may be obtain&d 
not only at head and brancFi ofices, 

L 
but at all sub-otices at vhich 
money orders are issued. 

This system of licensing will be 
continued for an interim period ex- 

The existing experimental 
licence, at an annufl fee of ios., 
vill coñtinue to b issued from the 
General Post-Office to persons who 
Ïre able to satisfy the Postmaster- 
General thatthey desire the licence 
for boiza Jdc experimental pur- 
poses, and are qualilied to con- 
duct exjeriments, and who sign.a 
declaration to th effect that they 

serves the right to allot suitable 
wavelengths to the new organisa- 
tion, while taking all reasonable 
steps to avoid creating interference 
.with the Company's services. 

The Postmaster-General pro- 
poses at an eirly date to appoint 
an Advisory Board, as recom- 
niended by the Conìnìittee, to 
assist him in all important ques- 

Vctobe7 IO, 1923 
S 

Wire1ess Weekly 

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

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


0 0 0 'wireless sets at present obtaining 
At the forthcoming exhibition at vill he removed. 

the White City,the Radio Society 0 0 0 
of Great Britain vill be lepre- Many Northern experimentevs 
sented. Thanks to the organisers, are desirous that a wireless exhibi- 
Messrs. Bertram Day & Co and tion be held in Newcastle, on 
the National Society of Radio similar lines to those which have 
Manufacturers, a stand. has been taken place in London, Cardiff, 
placed at the disposal of the and elsewhere. 

472 
A20 

"For communication between 
Great Britain and South Africa a 
high-power station in England is 
essential. If its erectibn is to he 
obstructed any longer by officials 
of the British Post Office, General 
Smuts vill ceitainly express his 
opinion of their tactics in no mild 
terms. ' - - 

19 

of the same Society will take place 
on October 24th at 6 p.m. at the 
Institute of Electrical Engineers. 

o o o 
It may interest our readers to 

learn that the Radio Society of 
Great Britain have made arrange- 
ments with the B.B.C. whereby 
they will broadcast news bulletin 
relative to the work of the Society. 
These bulletins vill be broadcast 
on Thursdays as fr9m October 
I Iti). 

wireless manufacturing companies 
and the Post Office officials of the 
Free State of Ireland have reached 
a stage when it is safe to assume 
that an Irish Broadcasting Com- 
pany will be foimed in the near 
future. 

o o o 
The proposed station is to be in 

or near Dublin. One important 
result of the formation of a broad- 
casting company will be that all 
restrictions on the use of private 

o o o 
ConsiderThle sensation has been 

caused in South African circles by 
the announcement in the Press of 
this country that a deadlock has 
ai-isen in regar(l to the establish: 
ment of an Imperial Wireless 
Chain. 

o o O 

The Cafte Tinics, in stating 
that the construction of the South 
African station by the Marconi Co.. 
will begin immediately, also adds 

resolved to ask the Radio Society 
of Great Britain to take the 
Schools Society within, their 
organisation. The Committee of 
the Radio Society of Great Britain 
have agreed, and arrangements are 
now being made. o. o o 

The-next meeting of the Radio 
Society of Greât Biitaïn will take 
place on Oct: 17th at 6 p.m. at 
the Institute of Electrical Engi- 
neers, when an informal meeting 
will be held. A general rneeing 

tended that new laws are neces- 
sary .to safeguard artistic, and- 
literary rights. As tO authors' 
royalties-it is held that the broad- 
casting companies, rather than the 
public, should pay, and a more 
binding financial contract th'an 
now exists is suggested between 
.the companies and the proprietors 
of places of public entertainment. 

o :o o 
W e understand from the Free- 

man's Journal that negotiations be- 
tween representatives of severa I 

We irre given to understand by. 

a Belfast corre.pondert that the 
local police are, now making a 
house-tohouse inspection of wire- 
less licences. It is. understood that 
the chief reason for this vigilance 
is that by insisting 1.lpon all lis- 
teners taking out â licence 
promptly the Ministry of Corn- 
rnerce will have a basis on which 
to conduct negotiations with the 
B.B.C. relative to their co-opera- 
tion in a Northern Ireland station. 

WE are informed by the, 
Radio Society of Great 
Britain that arrangements 

with regard to the transmitter sec- 
tion are progressing favourably, 
and it is hoped to maki an an- 
nouncement shortly. oo o., 

At a Committee meeting of the 
Schools Radio Society, of which 
Mr. Hibberd, of the Haslemere. 
School, is Hon. Secretary, it wiis 

Society for the benefit of its own 
members, as well as those of 
affiliated Societies. 

o o o 
We learn from The Times that 

a movement has been begun on 
the initiative of M. Homburg, a 
Paris barrister, for the promotion 
of an international c$mmittee to 
protect authors and artistes whose 
interests jire affected by broadcast- 
ing entertainments. It is con- 

Still further evidence of thé far: 
reaching abilities of wireless is 
forthcoming in the fact that Mrss 
Kennedy, sister of the ill-fated 
Col. Kennedy, who was recently 
murdered in an Indian railway 
train, first heard the news of her 
brother's fate while listening-in, 
with sorne friends at Dungannon, 
to the news bulletin broadcast 
from Glasgow., 00 O 

* *. * 
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Circuit tuned and auto-coupled to the aerial Another very good circuit, which is 

473. 
:II - A 2 

for maximum aerialcurrent. 
'Fue object of the separate anode tap is to 

make the impedance of the inductance in- 
cluded in the anode circuit of the valve V, 
equal to the impedance of the valve itself fOr 
ilìe particular oscillation frequency being 
generated. Ii other wbrds, the comparatively 
large indutance in the anode circuit forms an 
oscillatory circuit with the comparatively 
small internal capacity of the vahe, this 
oscillatory circuit forming a kind of primary 

heating up of the plate of the power valve. 
WThen more than 300 volts H.T. is being used 
on the plateof a small transmitting valve, 
the plate may become bright red hot owing 
to excessive electronic bombardment. Care- 
ful adjustment of the anode tap will often 
not only increase the plate current, as regis- 
tered by the milliammeter in the H.T. supply 
leads, and the aerial current, but will also 
reduce the heating effect on the plate suffi- 
ciently to keep it below red heat. 

Fig. 3:-Method of usine an anode ¿ap for regiilaf Ing 
inipedances. 

to tune the aerial and by means of a separate 
aerial tapping just enough turns are included 
between aerial and earth to tune to the desired 
wavelength. The anode tap is adjusted until 
a maximum reading is obtained on the aerial 
ammeter A. The reaction cbil L2 is coupled 
t L1 in the usual way, but the actual amount 
of coupling will be found tó be rather critical 

former in. in diameter, the turns being 
wound close. The anode circuit included 5o 
turns, while only 20 of these turns were in- 
cluded in the aerial circuit. This example 
must only be taken as a rough indication of 
the size of inductance to be used for 200 
metres; the capacity and inductance of 
different experinientçrs' aerials differ consider- 
ably, arid the exact values can only be found 
by trial in individual cases. 

A correctly adjusted anode tap reduces the 

______________________ - by results. The best position of the tap 
,i. varies with different salves, for a given 'ave- 

the power used. 
- Sometimes it may be necessary for the 

+ 
anode tap to be taken nearly coincidently with 

Aerial Tv 
length, and also varies to sorne extent with 

the aerial tap or een below it-especially if. 

transmitter the inductance L1 was wound witk 

the aerial is a very small one. As a rule, 
however, the anode tap must be well above HT 

_____ __________________________ 
the aerial tap. In a t)pical 2oo-metre C.W. 

Mihiameler 16-gauge d.c.c. copper wire on a cylindrical 

TEJE mcst efficient way of getting the 
best out of one's transmitter is to use an 

anode tap." This is shown in Fig. 3. 
The anode circuit Contains an inductance, L1, 

of a greater number of turns than is necessary 

4node7'ap 

capacity of the aerial itself and the few turns 
included between the aerial tap and earth: 

A maximum transference of energy from the 
valve to the aerial ëircuit is thus ensured. No 
matter how few turns are included between 
aerial and earth (provided, of course, that 
there are at least one or two), the sèt can 
hardly help oscillating if the anode tap iS 

correctly adjusted. This adjustment is 
usually rather critical, but a little patience 
expended in this respect will he amply repaid 

C. W. TRANSMISSIQN 
.: - 

By E. H. ROBINSON. :- 
The following is the continuation of an article in which the author deals 
with anode-taps, reaction, and a popular American arrangement. 

(Continued from Vol. 2, No. 12, page 442). . 

-. .1 .'. The Anode Tap - circuit made up of the comparatively large 
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"MODERN WIRELESS" BINDING CASES 
"MODERN WIRELESS" has now Completed its first volume, the October issue being the 

first number of Vol. II. The publishers are preparing binding cases and these, together with.the 
necessary Index, will be ready on October 17th. 

The covers are in two attractive styles, one being a cloth-backed case and the other leather- 
backed, both lettered In gold. The prices of the cases are 2s. 6d. and 4s. 6d. (post 4d.), while 
If readers supply the necessary back numbers, they can be returned bound for 4s. 6d. or 7s. 6d. 
(pOSt Is.). 
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aiice L1 and not into the end S. 

Reaction 
No much has been said yet about the 

reaction coupling coil L2. The size of this 
does not seem to be a very critical factor, 
and may vari' between quite wide limits with- 
out materially affecting the radiation. As a 
general rule the fewer the turns on. L2 the 

-J- 

Fig. 5.-A popular American circuit for C.W. 
- trans,n ission. 

ment has the advantage of compactness, and 
does away with the trouble of mounting a 
separate coil with variable coupling. Re- 
action coupling is controlled by adjustment 
of the position of the grid tap. 

Fig. 4.-A modificoiion of the circuit given in jig. 3. 

between P and Q comprising thè aerial in- 
ductance and those between P and S, com- 
prising the anode inductance. For best 
results the anode and aerial circuits are 
brought into resonance in the usual manner 
by adjustment of the anode tap S. The 
writer has found it best to couple the re- 

-action coil L, into the end O of the induct- 

A 
If Fehoke 

1_ 

projectuig from tile anode Coil L,. 

R Circuits of the type show n in Fig. 5 seem 
fjjl to be rather popular amongst American 

I, 

experimenters. There is only the one in- 
cluctance coil L1, the separate reaction coil, or 
" tickler coil" to use the phraseology of our 
expressive cousins, being dispensed with. / -_ Neerthless, it will be seen that the elimina- 
tion of the separate grid coil is amply com- 
pensated by the wealth of adjustable clips that 

+ I 

- becomes necessary. However, this arrange- 

HIT ru 
- 

slight modification of Fig. 3, is shown 
in Fig. 4. Here the cönnection to fila- 
ment and earth is .taken from a point P 
on the inductande L1 intermediate between the 
anode tap S and the aerial tap Q, theturns 

S.. 

tighter must he its coupling to L1. A useful 
value.fòr L is something alittle larger than 
the aerial inductance (i.e., the portion of L1 
included between aerial and earth). L2 may 
he made to slide either outside L1 or within it; 
the latter is preferable, however, from a 
practical point of iew5, as an external 
coupling, coil is liable to get muddled with 
the various tappngs and connection' clips 
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Reaction 
lt will be remembered that re- 

action is obtained between a coil 
in the anode circuit of the second 
or rectifying valve, and the tuned 
anode circuit of the first, or high- 
frequency valve. 

This niethod of applying re- 
action to the circuit being per- 
missible under the Post Office 
Regulations, bring the reaction 

aiJ fairly close to the anode 

varies me reaction enect ano, it a 
difficulty is found in setting the 
coil to the correct position, the 
variable gridleak may be used 
instead. - 

Aerial Tunin Condenser 
The efficiency of the set for re- 

ception of the shorter broadcast- 
ing mnd exprïmental wavelengths, 
especially when used in conjunc- 
tion with a fairly large aerial, is 
considerably improved by the ad- 

(aerial Circuit) and In the two-coil 
holder (tuned anode and reaction 
circuits), the Hague (1,085 metres) 
and Radiola (r,?8o metres) were 
also tuned in at good strength. 

Further tests, commencing at 
midnight and ending about 5 am., 
resulted in good, clear speech and 
music being received from several 
American broadcasting stations, 
although at times atmospherics 
verc fairly bad, 

'L 

to appropriate' terminals as oscillate. 
marked. insert the three valves - The more definite the ocilla- 
carefully and tightly into their tion point, that is to say, the 
iespective sockets, and move the smaller the amount of rarionieter 
rheostat knobs to see that the movement during which the Set 

valves light up correctly. Switch continues to oscillate; the greater 
off the valves again and connect will be the sensitivity of the re- 

the high-tension battery to the ceiver as a whole. 
correct terminals, and light up the \\ hen endeavouring to pick up 
valves to proper brilliancy, signals from distant stations, 

By making a rule never th con-' loosen the reaction coupling and 
nectthe high-tension battery until proceed to rotate the variometer 
the accumulator has been con- and move the condenser knob 
nected and the valves inserted in simultaneously. so as to search the 
their holders and. tcstèd, the risk complete wav.élength range of the 
of damaging valves, due to a mis- variometer with the receive'r in a 
take in wiring or to using the sensitive condition. 

- . vrong terminals, -is obviated. . When signals are receied 
- 

- Short-circuit - - the ingle-coi1 ... loosen the reaction coupling until 
holder in the aerial circuit, and the set is not oscillating, and try 
(for hroadcást reception) insert a the effects of Narying the filament 
No. o honeycomb, duolateral or brilliancy of each valve in turn, 
lattice, coiFin-the left-handside of- also readjustment of the variable 
the two-coil holder and a No., 50 gridleak, until best results are 
coil in the right-hand side. obtained. - It will be found that a 

slight ariatiori of the gridleak 

upon the shorter t"aves. 

Results Òbtained 

In conclusion, a few words 
regarding the results obtained 
immediately after the set was com- 
pleted will no doubt pr- useful 
to 'readers who contemplate its 
Construction. 

\Vith any receiving set having 
several adjustments improved 
efficiency is almost certain to be 
gained as the operator's faiiiiliarity 
with the set increases. Used in 
conjunction with a good aerial, 
about 6oft. long and 4oft. high, 
situated 15 miles south-east of 
London, all the British broad- 
casting stations were satisfactorily 
received on a loud-speaker. 21.0 
interfered to some extent with 
reception from Cardiff and from 
Manchester. L' Ecole Superiepre 
(Paris) - wavelength, 450 metres, 
was also clearly received. 

\Vith suitable '' plug-in '' coils 
inserted in the sinele coil-holder 

:- 

- Operating the Set - -. tuning oil anl rotàte the varible dition of an aerial tuning con- 

THE 
actual procedure tö be condenser until the "cluck " and denser.-- - - 

- adopted when using the set continued breathing sounds indi- - This condenser.was not included 
- 

for the first time after corn- cate that the set is oscillating, in the original specification, as the 
S 

- pletion or, indeed, at any time Loosen the reaction coupling until .set (exactjy as described) gave ex- 
- until considerable - experience is the. set stops oscillating, and - cellent results, but subsequent - 

- gained is as follows. Connect rotate the aerial tuning vario- trial of a o.0005F fixed con- 
the- aerial and earth, telephone re- meter until a point is reached denser jn the aerial lead provel 
ceicers, and accumulator battery where the set recommences to such addition to be advantageous 

4> 4> .4> 4> 4> 4> 4> 44 4> 4> 4> -1 4> -> - > 

"WIRELESS WEEKLY" THREE-VALVE 
RECEIVER 

- . By E REDPATH, Assistant Editor. - - - 

: 

- - 
- sorne pract(cal'notes concerning the manipulation of the receiving set described 

- -' - 
-' in our la,t is'ue 
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DEreCrO _______ long and - in. vide is cut and filed to shape 
' r'----------------;;------1 as in Fig. 5. Two holes are drilled so that 

_4:::::: it moves freely on the brass upright. The 
Figs. 2, 3, 4 and 5.-Illustraling construdilonal details narrow end s given a half twist for about 

of the components forming Ike crystal receiver. in. and the broad end bent to a semi- 
circular shape, sö thát the two holes are --------- 

-. 476 
- 

5 21. 

__ - i - ., -- - 

menced by passing the \vire through a pin- 
hole midway between .Jwo slots, thei back 

-I1'7rA__ 

- ar4 
çfr4 

DETECTOR -' 
- - 

r., 2 A. (4ET/W a.' 

small holes, the wires from the moving coil 
being coiled, as shown in the photograph, to 
allow of movement. If the dimensions given 
have been followed, the top coil will now slide 
across the bottom one without touching it 
whénthe pivoted arm is moved (Fig. 3); 

If desired, a complete set of parts for a 
crystal detector may he purchased for about 
one shilling. That shon in Fig. 4 is a' 
modification of one which appeared in 

Wireless T'Veekly of April i ith, 1923. 

A piece of 2B.A. threaded brass rod 2. in. 
long is fitted with tvo nuts and washers and 
secured to the base as showiì. A strip of 
springy brass about - in. thick, 4 in. J 

Fig. i. The base is stiffened by the addition 
of twocross pieces of wood, each 5 in. by 
i in. by in. lt will be necessary to bore 
two holes in the front piece with a in. centre- 
bit, in order to make a clearance below the 
telephone terminais. - - 

The basket coils each consist of 4Ó tirns of 
No. 26 S.\V.G. d.c.c. wire, wound on flat 
discs of stiff cardboard each 3 in. diameter, 
well dried, and having nine slots, Cut as 
shown in Fig. 2. The winding i corn- 

diameter and in. thick should be glued in 
the centreof each coil, and both coils should 
l)e given a coat of shllac :arnish and allowed 
to dry. - 

\Vhen dry the fixed coil shon Ici be screed 
to the baseboard and the moving coil should 
be fixed to a strip of wood, 5 in. long, in. 
vide, and + in. thick, pivoted upon a small 
wooden block ¡ in. high, as shown in Fig. 3. 

The loose ends of ire from each coil are 
passed to'the underside of the base through 

consists of a baseboard on which are mounted 
aerial, earth and telephone terminals, a 
crystal detector, and two basket coils, the lower 
one being fixed and the upper one being 
pivoted to slide across it for tuning purposes. 

The baseboard is 7 in. long, 5 in. wide, 
and in. thick, preferably of hardwood, such 
as teak or mahogany, whi:ch has been well 
dried and then given a Coat of French polish 
or shellac arnish to exclude moisture. The 
positions of the four terminals are shon in 

through the first slot, out through the second 
in a clockwise direction, and so until the re- 
quired numbçr.of turns have been completed. 
The end of the vire then passes through an- 
oilier pinhole on the outside of the card (see 
Fig. 2). Six irkles of wire shou!d be left at 
each end for makiiig connections, and it is 
important. that both coils should be wound 
in the same direction. - 

l'wo srñall circular pieces of ood in. 

MANY 

votid-be listenets f the- broad- 
cast concerts who live- within the-range 

r for Crystal reception will welcome the 
following description of another simple form 
of crystal receiver, which does not, 1-equire a 

- great ámoúnt of mechanical skill- -for it con-. 
struCtion. - - 

:l'he genera'I-appearance of the-complete set 
can-be seen from the photograph Fig. i. lt 

A SIMPLE CRY 
ByE»3I. 

. 
A constructional article describing- an easily m 
and inexpensive receoer, simple to ope rate- 
capable of good broadcast reception at dista 

-: -- -- 
. up to about 20 miles. - 
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. PJj\[ 
S 

and -telephone terminals completes the - re- 
ceiver as shown in the photograph Fig. i. 

High-resistance telephones should be used. 
-KNIGHT. . . To tune the receiver, a contact is first made 

on the crystal. If a sensitive spot is found, 
¿de a weak signal vilh probably be heard. The 
tg . top coil is now moved slowly acrdss the 

. 

J - - - . ,. . 

bottom one uiìtih 
. the loudest signals are 

heard, a IThal adjustment of the crystal de- 
tector completing the operation. 

- - 

. The writer is situated about 4 miles from 
i' 01 ( 'T'k I ...,I ,h.-. 

H ": -S/ 

r 
6'- 

I lic cijtui 1LCLL l LICILL.lLc ailU LIIC 

telephones are of 4OOO ohms total resistance. 
On an. ndoor aerial consisting of three 
parallel wires, 19 ft. long, immediately under 
the roof tiles and about 25 ft. high, 2L0 caii 
be heard clearly, and the music recognised, 
with the . telephones held at arm's length. 
With the telephones on, music and speech 
are perfect, and -nothing better could be de- - 

sired. - - . .. 

Readers who make the set should hase no 
difficult) in obtaining equally satisfactory re- 
sults. There are no sliding contacts to cause 

\ -..- 

f 
October ro, 1923 Wireless Weekly 

terminal. The outer end of the fixed coil and _._ 7'--- 
the inner end of the mo' ing coil are to be 
connecte.cL by twisting the ires together and - 
soldering. The complete assembly and con- S 

Fig. 6.-The assembled components with connections shown nections are shown in Fig. 6. The addition in dotted lines. - 

of three ivorine labels to mark aerial, earth 

477 
S - .- 
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( 

I . 

Fig. 1.-Photograph of the receiver. 

above one anotLìer. A ma1i hole is drilled 
at the narrow- end, through which a 2 iii. 
length of fine copper wire is passed t ice and 
soldered to make secure. The loose end can 
be twisted round a French nail to form a 
spiral "catwhisker." The complete arm is 
slipped on the brass upright and a 2 B. . 

terminal head screwed on the top. The crystal 
cup is fixed immediately below the whisker, 
and this completes the detector. 

The final operation is to make the connec- 
tions underneath the baseboard. The aerial 
terminal is to be connected to the centre of 
the fixed coil and the crystal cup; the left- 
hand telephone terminal to the detector up- 
right; the earth terminal to the outer end of 
the moving coil and the right-hand telephone 

trouble, as in many types of rystal receiver, 
whilst the work inolved lakes comparatively 
little time,' and thtotal cost, excluding tele- 
phones and aerial, should nQt exceed half a 
crown or three shillings: -. 

AE,'VAL 

FO CENT E 

qp 
o, 

-i' \. I \ 

\:: 

I 

I o O,,-z.q 
ENO 0E 

H 
EARTH 
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tery, which, besides gi'ing house 
room to these rather cumbrous 
parts of the wireless set, also pro- 
vides an excellent place in which 
to keep spare coils, condensers, 

ai.ve holders, and the thousand 
and one odd components that go 
to make up the enthusiast's stock- 
in-trade. - 

Placed at one end of the table, 
and measuring its \ hole width,. a 
long., narrow box with teil ter- 

Figs. i and 2.-Details of the con- 
nection panel. 

terminal for the aerial lead. A 
little lower down come two pairs 
of smaller terminals for A. F.C. 
and A.T.I. respectively, which 
are followed by a second large ter- 
minal for the earth lead. Tile 
remaining t\rQ pairs are connected 
to low- and high-tension batteries. 

in hand. If he desires to make 
the switches himself, he vill find 
constructional details amongst 
these notes in earlier issues of this 
journal. 

Wiring should be done on the 
bridge method. Use stiff tinned 
copper wire of Yo. i8 or 20 gauge 
without systoflex oi any other 
insulating covering.. Keep the 
leads vell away from each other, 
and when they must cross let them 

doubt that this is the only satis- secured. This is the connection 
factory method for those who are panel, the wiring diagram of 

- engaged in serious experiments, which 
One of its great adv3ntages is 
that if several low-frequency 
transformers are used, as when 
making up reflex circuits, they can 
be kept far enough apart to makeö 

t 
is seen in 
the upper 

2" 

Fig. 2. 
end is a large 

t AERIAL 

sure that distortion and howling 
are not caused by the inter-action 
of stray fields. 

The amateur who aticpts this 
method of wiring up his circuits 

ill lìnd that a great deal of time I 

is saved and that he has more room . I AT,. 
at his disposal if he fits up a wire- 
lss bench (or adapts his existing f rETM 
one) in the way to be described. 

The itself be I table should 
J 

. ¿.- pz.r- 
solid, steady allair, wade of stout L7 
deal. Its minimum size should be 
2ft. vide by 4ft. in length. 
Twelve inches below. s a shelf, 
strong enough to support the accu 
mulator and the high-tension bat- 

series parallel switch, whose use- 
fulness is at once apparent. A 
single pole knife switch is situated 
between the earth terminal and 
J .T. negative. This makes it 
possible to vire up single-circuit 
layouts without diticulty, as well 
as enabling one to. earth the 
secondary at will if a closed dr- 
cuit is in use. Cut-out switches 
for both high- and low-tension 
batteries are also provided. 

For aerial and earth leads heavy 
ex-army terminals may be used.' 
The rehiainder are 4B.A., but all 
should he of the- double type 
vhich facilitates the attachment of 
several leads to one terminal. 

The panel is a sheet of tin. 
ebonite measuring. 24 inches by i 
or 2A which is marked out añd 
drilled as shown in Fig. i. - The 
holes for the various switches are 
not .shown, since the positions of 
these are governed by the patterns H 

Conducted by R. W. HALLOWS, MA., Staff Editor. 

TI EADERS of W ir el e s s -.--.--.- 

- J% Weekly have frequently been f + 
a sise o ma e use 0 AN EXPERIMENTER'S BENCH separate componerts, with which + f any circuit can be wired up very + 

quickly, rather than of boxed-in. 
sets mounted in cabinets, whose 
wiring is neither readily accessible minais fitted upon an ebonite strip, Between the aerial terminal and 
nor easy to alter. 'l'hcre is no as shown in Fig. i, should he . those for the A.T.C. is a small 

: 

.ons'tructionäl p 
AT i, 

!i;JkIN0LCS á'L 
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f 
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left in their bist position. Un- 
fortunately, this plan has its 

rotary sane type either in ebonite Punch' marks shou1 now be 
end pieces or in the panel itself made for the centres of each o 

4,9 
A 27 

I 

-..--.. -...- -.4.-.... -..- -..- -..- -..- -... -..- 

+ + 

+ A NOVEL FILAMENT + 

+ SWITCH + 
+ + -4---+- --- -.-- -- -.- -- -.- 

FOR a multi-valve set employ- 
ing separate filament rheo- 
stats it is a great convenience 

to have a switch for the accumu- 
lator, so that the rheostats may be 

-.4..-... -.--...--+-..- -...- _4._...__........: .4. +. 
. + 

+ DRILLING CONDENSERf 
+- .END PIECES + f. .-.., 

-..- -+--- -+-+- -+--.--+--+- -..---...- 

WHEN drilling holes for the 
supporting ì-ods and the 
spindle of condensers of the 

Fg. 4.-Il1usiratins the suggested 
method for finding the radius of 

condenser vanes. 

eye. Make a dot at each and join 
the thee by straight lines. Bisect 
each line, and from its middle 
point draw a line at right angles. 
Where the two lines cross is the 
exact centre required - 

be made from time to time. One 
of these is to place a beading right 
round the top of the table so that 
small components may he pre- 
vented from rolling off on to the 
floor. Another that may suggest 
itself is to ft a drawer between 
the shelf and the table top at the 
end opposite to that occupied by 
the batteries. I. W. H. 

t ,, 

sistances, of about i or 2 ohms re- 
sistance. The knife arms are con- 
nected to the accumulator, and con- 
tacts A and C' to the L.T. ter- 
minais of the set. 

As the switch is pushed down 
from the " off " position, contacts 
A and B are engaged first, and the 
LT. circuit is completed through 
the resistance R. Contact is then 
made with point C. and the re- 
sistance is short-circuited. 

E.L.S. 

insides of each of the three holes. 
Now remove the plate and proceed 
in the way shown in the drawing. 

Find the centre of the rings 
representing the support holes by 

the table for the battery leads. 
These are passed through the 
holes made for them, and the 
panel is screwed down to its box. 

As dilute sulphuric acid has a 
very rapid action upon soft wood, 
a tray made of well beeswaxed 
teak should be pro\'id2d upon the 
shelf for the accumulator to rest 
upon. 

The table is now ready for use, 
though various improvements can 

further movement of the arm. 
The switch is made from the 

parts of an ordinary double-pole 
double-throw knife switch. The 
contact points are remounted as 
shown in the diagram so as to form 
a single-throw switch with two 
contacts on one of the arms. Only 
three of the four contacts are 
needed. Between B and C is con 
nected a coil of resistance vire, 
such as is used for filament re- 

altogether. 
Here is a simple tip that will 

save trouble. Paste a piece of thin 
vhite paper over the place on the 

ebonite to be occupied by the con- 
denser. Lay One of the rotary 
plates upon it, djusting it care- 
fully until it is exactly in the right 
position. Then take a sharp- 
pointed pencil and mark out the 
outline of the plate on the paper. 
Run the point a'so round the 

batteries äre secured to the shanks 
of their respectivetermirialsl -All 
Connections, whether between wire 
and wire or wire and terminal, are 
soldered so that there may be 
nothing to work looses 

A wooden box 24in. by 2 (or 
2) and three inches in depth is 
now made, being fixed to the table,. 
when finished, by screws. Holes 
are drilled right through the 
Lottoni of thé box and the top of 

:; Ì 
Fig. 3.-Details 'and circuit of the 

filament switch. 

iñ. When the contact arm is de. 
pressed the valves light up and 
the current passes through an extra 
resistance, which is cut out by a 

slight the condenser will bemost. 
unstisfáctoy to use for anything 
like fine tuning, since owing to the 

svarying airS space between the 
plates there will not be a regular 
incease or decrease in capacity as 
the knob is turned. 

One can make use of the fixed 
plates themselves as templates for 
drilling the loles for the supports, 
hut the difficulty is to find the 
centre which lies outside the plate 

do so at some little distance and 
as nearly as possible at right 
angles. If aU leads are kept at 
least iin. apart there will be very 
little capacity between them,, since 
air spacing. only i used. The 
high-tension battery condenser is 
to be mountécUoñ the underside of 
the panel. Leads long enough to 
,rçach the high- and \Jow-tensioñ 

disadvantages, in that at the 
moment of switching on the 
full working current is applied to 
the filaments in their cold condt 
tiori, thereby shortening their life: 

This difficulty. may be overcome 
by using the switch described here- 

one is ery apt to make an error, 
which, small though it may be, is 
quite sufficient to spoil the work 
ing of, the instrument. If either 

The supports r the pindle are 
all Out of the true, fixed and 
moving plates will not be quite in 
Thé same plane. If the error 
bad they may actually touch at 
some points, but even i it is only 
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 ANY wireless experimen- - cUT OUT' & desired external diameter of the 

I VIters possess in their homeswasher and then tightened. The 
an electric radiator which Fies. 5 and 6.-Illutra1ing details two internal points are fixed in a 

has a parabolic copper reflector. of the crystal cup attachments, similar way to correspond with 
This device can be very easily the internal diameter of the 
changed into a loud-speaker, giv- which effectually simplifies the washer. The bit is then used in 
ing good results, in the following operation of inserting, the crystal the ordinary way with either a 
manner :- in the cup is easily made as shown brace or a breast drill. H, B. 

480 
A2R - 

T:' «:- 
'j ;',. 

ç' 
3. 

size complete in one operation. piece of wood as a guide. Keep 
This bit, which is adjustable to the saw up against it as you go, 
any desired diameter, is well worth and the cut will automatically be 
purchasing, in view of the fact kept straight and true. 

G. P. K that in a few moments a dozen 
g ebonite washers can be cut, which 

would cost at least 2d. each. 
The bit is adjusted. to the 

USING AN ELECTRIC + desired external and internal 
diameters of the washer to be cut 

+ 
RADIATOR AS A by means of thUmb screws which 
LOUD-SPEAKER actuate the positions of four slid- 

ing cutting poins. The two ex- 
ternal points are first fixed to the 

'-i 

seems to the novice a matter 
of some difficulty; when the saw 
cut is more than, say, six inches 
long he finds a considerable ten- 
dehcy to irregularity, and cannot 
keep the saw from straying off the 
line ruled upon the ebonite. 
- A simple expedient for over- 
coming the difficulty is to clamp 
upon the ebonite sheet a piece of 
hard wood having a fairly straight 
edge, so that the latter is exactly 
parallel to the line upon which 
the cut, is to be made, and per- 
haps hin. away from it. Clamp 
the whole firmly to the work- 
bench and use the edge of the 

of the horn. - case of the single screw clip. 
x.v.z. , H.B. 

-.+---- -4- .4.-'..- -.+-..- -.--...--...- -.- 

+ 
AN IMPROVEMENT 

3. FOR CRYSTAL CUPS + 

+ + 
4. 4--... -4- ----'- _._ 

ØVIXG 
to their construc- 

tional shortcomings crystal 
- cups are often found to be 
very inconvenient for quick fixing 
of crystals. A small - gadget 

:-..- ..-..-.- -.--.--.-.- ...--..- -.--.' 

+ + 

+ ADJUSTABLE + 

+ BITS + 

+ + 
: -.--.- ------ -.---.--'.---+- -.- .' 

pERHAPS the most useful bit 
of all for wireless Construc- 
tors is the washer cutter by 

means of which thin brass or 
ebonite washers may be cut to aiy 

R.W..H 

-.4. -.-..- -4... -4.-4..- ....- ....- .. .. ....-...- f. + 

SAWING EBONITE 

+ 
. 4..--.4..- .4... .--. 

THE sawing of fairly large 
ces of ebonite often 

porcelain, the mouth of the hoçìi 
pointing into the interior. 

To obtain the best tone -it is 
necessary to experiment with the 
position of the horn a little, the 
most effective point being where 
the sound waves are sent out 
parallel with the central axis of 
the reflector, hut this does not 
present any great. difficulty. 

A telephone earpiece must, of 
course, he fixed to the narrow end 

replacing the screw, pressure is 
brought to lear on the clip by 

Fturning the screw towards the 
indent. This operation holds the 
clip and at the same time actuates 
the jaws above the surface of the 
cup. For triple screw cups cut 
from springy brass a shape as 
shown in Fig. 6, bend over in 
the manner indicated, and insert 
same in the cup in a manner 
similar to that adopted in the 

the four holes, after which they 
may be drilled with perfect confl- 
dence. - 

If plates of the same size are 
always used it will pay to make a 
template in: this vay from sheet 
metal. When this is done the 
holes in: the template, should be 
just large enough to allow the 
point of th centre punch to pass. 

First of all the porcelain 
carrying the heating element is 
removed and a diaphragm, of 
some elastic substance for prefer- 
ence, is attached to the wide end 
of a little horn, which can be easily 
made from soft cardboard with 
the aid of a little glue. This 
horn is. attached by the aid of 
copper wires in the place of the 

in the diagram. A suitable design 
for single crew.cups is shown in 
Fig. 5, whilst one for a tripJe 
screw cup is shown in Fig. 6. 
For single screw cups a piece of 
springy brass of appropriate 
dimensions is cut out as shown. 
and bent to form the curve indi- 
cated. This is slipped into the 
cup when the screw is out: On 
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several vocal items by Mr. Far- 
rington. 

. 

Hoever, the Sunday evening 
concert made ample amends for 
the shortcomings. of the earlier 
transmission, and the inclusion in 
the programme of HM. Royal Air 
Force Band of such popular items 

LI 

B lRiJuINGHAIJI.-During the 
past few weeks 51T has been 

recei\ed several times in America, 
and letters have been received by 
the Station Director specifying the 
itêms and testifying to their clear- 
ness, so that there could have-been 
no imaginatian about it on the part 
of the '' fans '' over there. 

G1AsG0Iv_0t of the most 
popular features broadcast by 

the Glasgow Station is the All 
Scotch Nights." On Saturday, 
September z9th, there was another 
brilliant programme devoted to 
Scotch music, including songs by 
Miss F lora B lythman, contralto, 
and Mr. Alexander Morrison, 

48! - 

A29 

most popular musical pertorm- 
ances, and they will not forget 
that the main function of the 
B.B.C. is to cater for everybody 
in turn. 

cti 2 ¿:tJ 

Ve are usually averse to listen- 
ing to automatically produced 

music," and our aversion vas 
intensified one Sunday afternoon 
recently when the B.B.C. gave us 
several items on the " Reprochic- 
ing Organ " at Steinway Hall. 

The only bright spots in the 
afternoon's performance Ivere the 

Forthcoming Events 
OCTOBER. 
ioth (Weo.).-Popular selections 

by the Orchestra. Mr. Haddon. 
i ith ÇrliuRs.).__-Music critic. Mr. 

E. Fagg on "Modei-n Painting." 
Ballad concert. 

J2tl1 (FRI.).-Musical comedy pro- 
gramme. Film Critic. 

i3th (SAT.).- d'ice on Photo- 
graphy." by Mr. J. H. Gear, 
F.R.P:S. Dance music by the 
2L0 1)ance Band. 

i4tb (Su.).-The Dean of Man- 
chester vill give an address. 

. 

OCTOBER. 
zot h (W ED. ).-Lozel I s Picture 

House Orchestra. 
i ith (TI.IuRs.).-"ll Trovatore ' 

(simultaneous). John Henry. 
i 2th (Fii.).--Mr. William 1l ichael; 

bass, of the British National 
Opera Co. Mr. Wilfred Ridge- 
way ori "The Appreciation of 
Music." Selections by the Eng- 
lish Trio. 

i3th (S \T.).-Station Military Band. 
i4th (SUN.).-8.3o-9.45, Land-line 

transmission of the Hymn of 
Praise " from the Newcastle 
Station. 

everyone concerned. 

The musical critics were quick 
to observe that the balance of the 
orchestra for wireless transmission 
must differ from that for an or- 
dinary concert. It was taken for 
granted that it is the desire of the 
B.B.C. to give as much of the 
best as the public will stand, but 
they recognised also that Sym- 
phony Concerts are not always the 

Singers," corectIv named, fQr 
they work-ed all together, their 
voices being well balanced. 
blending haimoniously. 

Then the selection of Squire's 
popular songs made very good 
hearing, for one has far to seek 
to find .more tuneful or better 
orchestrated songs than these 
favourites. 

The Station Repertoire Com- 
pany have been putting in some 
enthusiastic rehearsal work for the 
opera '' Il Trövatore,'' and it will 
be tbei aim, together with the or- 
chestra, to achieve an even greater 
measure of success than has been 
reached in the past with perform- 
ances of this kind. The opera 
will in all probability be trans- 
mitted to the other .stations. 
Forthcoming Events 

Lot)oN_It was unfortu- 
nate that the first Symphony 

Concert which was broadcast sim- 
ultaneously from 2L0 fell ori the 
night of the publication of the re- 
port, with the result that it dil 
not get as good a press as it might 
have done. It was generally 
agreed, however, that the trans- 
mission was very reditable to 

By OUR SPECIAL CORRESPONDENTS. 

as " Poet and Peasant " and 
'-Samson and Delilah,'' with the 
long an-d difficult cornet solo, 

Softly Awakes the Heart,:" 
faultlessly executed, must have 
given infinite enjoyment to thou- 
ands of music lovers. 

. 

Earlier in the week w also en- 
joyed listening to the " Ensemble 

The simultaneous transmissions 
of Mr. Percy Scholes' musical 
talks from 2L0 have been keenly 
appreciated in the Midlands, and, 
allied to the splendid programmes 
now leing provided by MT, they. 
have done much to increase the 
artistic value and - enjoyment of 
broadcast music. 

- 

Brouìdcasljng New 
ít 'J 

k - 
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would appreciate what i bargain i5th . (MON.).-3.3o, 2ZY Trio; statins. My Percy Scliolés. 
they get for the licencè fee. After Cliii \\ eston, barirone. 5.30, musical Critic. 
half an hour's vigorous rehearsal, Children's musiC. 6.45. Spanish iath (FRI.).-Mr. J .... \tkinson, 
the orchestri, soloists and choir ta!k. film critic. 
'ere packed inside the tudio and i6tli (TuEs.).-.-.3.3o, Oxford Pic- i4th (Strn.).-3.3 p.m., Transmis- 

the door ckd. For two hours ture house Orchestra. sion frani Steinway Hail. 

the opera prOceeded, the musical .Ashton-under-Lyne Concertina "Hymn ol Praise " from 5N0 to 

I . items being intcspersed with brief Prize Band; Mr. Lambert llar- 
vev, tenor.. 8.45, Talk on 

MT and SSC. 
i5th (Mox.).-" Composer Even- 

explanations from Mr. Moses ltholgicl Pictures," by Mr. ng," conducted by Sir Alexander 
Baritz, who sat in a cornér with j. c. Phvthian. 9.40, Talk ori Mackenzie. Savoy Orpheus Dance 
a microphone to himself, the other "Nprthumbriari Legends," by Band. Mr. John Strachey, literary 
microphone :for recording the Capt. H. G. Bell crtiC. 

- 482 
AO - - 

- National Opera Co.; Mr. J. 
Bland Bruce. baritone; the 
Pipe Band of the 139th Glas- 
gow Company of the Boys' 
Brigade; Mr. ?rthur i\ltirray on 

Football.'' 
i3th (Svr.).-The Band nl H.M. 

Ist Bttn. Royal Scots Fusiliers; 
Mr.. A+exander Hope, bass-hari-... 
toue. . - . . . . - 

- . . . 

A/JAIVCIIESTER.-If 
listen- 

ers could see the production 
of an operatic performance, such 

as " Carmen," which vas ren- 
dered from 2ZY last week, they 

[all... 
12th (Fri .).-3.3o, Oxford Picture 

House Orchestra. 6.15, 2ZY 
Orchestra ; \liss Nellie \Valsh, 
contralto; Mr. Harold Brown, 
baritone. 8.45, Talk on "Mor 
occo and Algeria," by Rev. G. V. 
Kerr. 

. g.4, French talk. 
13th (S\T.).-3.3o, Oxford Picture 

House . Orchestra. Rag-a- 
Jazz Monarchs Dance Orchestra. 
S.45, Talk on Vinter Sport," 
by lr. j. Boardman. Miss 
Ileniv, soprano. 

i4th .(Sux.).-8.3o, Concert by 
members of the British National 
Opera Co. .ç, Rev. J. Adamson, 
1tl.\. 13.Sc. 

12(h(FRI.).-Senhi-classlcal concert. - 

i3th (S.vr.).-Popular music. 
i4th (SUN.).--Handel's ljvinn of 

Praise,'' with \Iis Gertrude 
Johnson, London. 

i6th (TuEs.).-Mr. Robert .Gourley, 
entertainer, London. 

Simultaneous Broadcasting 
Events 

OCTOBER. 
ioth (\7.).-Openi ng .\berdeen 

Station. Mr. Archibald H addon, 
dramatic critic. - 

ii th (Tiiuis.).-" II Trovatore 
from 511 to 5\VÀ and 5SC. 
Savov Oroheus Dance Band t) all 

Forthcoming Events 
OCTOBE R. 
joth (\'VED.).-Mr. T. C. Gregory, 

pianist (the first blind pianist to 
broadcast from 5SC); Miss Chris- 
tine Macfarlane, contralto; Mr. 
Stanley Field on "Industrial 
Training of Disabled ex-Service 
Men." 

iith (TnuRs.).-Mr. W. R. Fer- 
guson; of the St. Andrew's \m- 
bulance Association Orchestra. 

12th (FRI.).-Miss Gertrude John- 
son, soprano, of the British 

Forthcoming Events 
OCTOBER. 
ioth (\VEv.).-3o, Miss Lvndi 

Parti ngton, contralto; Mr. Frank 
l'errin, tenor; Miss Phyllis 
Kebble, soprano. &.15, 2ZV 
Orchestra; Miss Gertrude John- 
son, soprano, of the British 
Natinai Opera Co. 

tith (TIIURs.).-._I1.3o. 2Z\ rrio. 
6.30, Mtss Elsie Tippett, con- 
tralto; Mr. T. H. Morrison, solo 
violii 7.4, St. John's \Ves- 
leyan l'rise Choir. 9.45, Spanish 

nence of the publication of the 
Broadcasting Committee's report; 
the company decided to cancel the 
arrangements without offering any 
opinion as to the merits of the 
point raised. 

Forthcoming. Events 
OCTOBER: 
ioth (\VED.).-Mr.\Vifliam Michael. 

Corporation Tramways Band. 
i ith (Ti-iuRs.).-A night with Grand 

Opera. "Maritana," .cts I. and 
'J 

baritone; 'cello, piano, clarionette music being placed on the studio IVTE1VC4STLE - ON - 7"YNE.- 
and flute solos by.. members of 'the, . clock near the top df the studio. lt vas announced in the 
vireless ¿rclestra. lt is believed ' . official programme that Earl 

that, so far 'as Glasgò 'district' Tle cnductor Mr. Dan God- Haig's speech on the occasion 
is concerned, more people listen-in frey, jun., sans coat, vest, collar of the unveiling of the Néw- 

class of music than to aiy and tie, and with sleeves rolled up, castle War Memorial wòuld 

- 
other 

' 

prepared for his " physical be broadcast' from XO,. - whose 
-" . , jerks," and soon the perspiration studio look-s on to the Memorial, 

The Company which recently was rolling down his face. The and, a special 'microphone for 

performed " Rb Roy'" at the opera vas ddightful to hear, the use out of . doors had been 

Glásgow Station is now engaged clarity of the instruments and the secured for the event. Oji the 

at the Glasgow Coliseum Theatre. rich tones of the vocal music testi- eve of the ceremony it \vas 
notified that representations had 

'1'vo of the cast, Mr. Fred Borth- fying to the remarkable improve-j" 
been made to the B.B.C. to the 

wick "(who plays the part of 
'' Major Gaibraith ") 'and flss 

ment made in radio transmission 
during the last few months, and effect that this was in the nature 

Ella Lorraine (" Helen "or "Rob great praise is due to the B.B.C. of a transmission of news, anfi was 

koy "), returned' to the Station to for presenting us with such musid therefore not permissible before 7 
according to the terms of the 

delight a Sunday audience with 
- 

ifl the quiet cothfort of our p.m. 
company's licence. 

their beautiful renditions. - 

homes. 
In view of the alleged immi ' 
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in a " super " circuit with capa- bright surface. T stantial. 

Owing to the demands upon our space we regret that the conclusion of "Four Weeks' 
Hollda with a Portable Set." and "Correspondence" have been unavoidably held over. 

483 . 
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t 

and the vertical handle, a soft 
rubber cup or sucker is mounted 
on the end of the handle. By 
simply moistening the rubber and 
pushing down in place the 
handle is firmly and instan- 
taneously held on to any standard 
ebonite knob. On trial it was 
found to adhere firmly enough to 
move any but the tighter spindles, 
and to provide fine adjListment in 
a most convenient manner, as eg. 

L . . 

Tite EltveU tuning unit. 

"Receptite" Crystal 

X et another of the sensitised 
galena type of crystals is the 
" Receptite," marketed by Messrs. 
Cook, and Co., a sample of which 
ive have been able to put to exteti- 
sive practical trial. The sample 
submitted was found to be sensi- 
tive, practically everywhere on its 

inserted, thus indicating that coils 
with narrow mountings would have 
to l)e used. 

In practical tests, both in ex- 
perimental circuits and in straight 
broadcast reception as an ordinary 
tuner, quite satisfactory results 
were obtained, whilst the conveni- 
ence of this self-contained unit 
was manifest. The general finish 
and workmanship were good, the 
construction being sound and sut'- 

on a small panel which in turn is 
mounted on a wooden base, ter 
minais of handy size being pro- 
vided on the panel. W ith two of 
these fittings, coils can he placed 
close enough foi magnetic coupling 
whilst standing on the table. The 
holder should prove a useful acces- 
sory in experimental work on new 
Ci!Cuits, etc. 

An Extension Handle 
An exceedingly useful and in- 

genius gadget for use in fine tun- 
ing and careful experimental work 
generally is the " El-Be " anti- 
capacity extension handle sub- 
mitted by Messrs. Leigh Bros: 
In each of the three types offered, 
the plain type, the telescopic type, 

b 

circuits can be conveniently set up. 
This has the " Polar '.' condenser 
Xa control knob and scale in a 
handy position on the sloping front 
of the small desk. Two terminal 
are provided at the top and two 
pairs of plug-and-sockets are 
arranged in a square, by which 
means, with the help of. a loose 
plug with terminal, the. series 
parallel alternative is available. 
The maker's spec-ial coils plug in 
conveniently and provide for aerial 
tuning, tuned coupled and anode 
circuits, rejector circuits, etc.. by 
\arious simple modifications. It 
was noticed on trial that the 
ordinary type of plug-in coil could 
not be accommodated in the 
holder when this loose plug w-as 

Conducted by A. D. COWPER. M.Sc., ,Staff Editor. 

Plug-in Coil-holder 
ARATHER more than 

usually pretentious coil- 
holder fer' plug-in coils 

for use òn the experimenter's 
table is produced by N. V. 
\Vebber, a sample of which we 
have examined. The ordinary 
plug-and-socket fitting are mounted 

city aerial alone, where body 
capacities are most irksome. It is 
quite an invaluable accessory for 
the serious experimenter, of the 
widest application, and is, ini- 
dentally, of neat and workman- 
like appearance, besides being 
modest in price. 
fl . 

A Universal Tuning Unit 

Messrs. C. F. Elvell Co., 
Ltd., have submitted a miniature 
desk-type of unit which comprise 
a coil-holder, aoci 1F ' Polar 
variable condenser, and series- 
parallel sw-itching device with the 
aid of which many different 
arrangements involving tunable 

I I 

S 
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the grid reaches a potential at which it begins 
to draw electrons to itself these latter accumu- 
late oh the grid and On the right-hand side - 

of thè grid condeiiseri \fter a number of 
oscillations hae taken place, an appreciable 
negative grid potenfial is built up, and this 
potential finally becomes so negative that the 
anode current is appreciably reduced, and the 
valve no longer produces oscillatiors. In 
other flords, the rapidly accumulatiflg nega- 

- 

484 
- A32- 

produces a click in the telephone receivers 
The rapid sequence of clicks produces the 
musical ilote, and the more rapidly the leak 
carries off tile electrons from the grid the 
higher will be the pitch of the note heard. 

:n excellent means of testing the efficiency 
and reliability of a variable gridleak is to con- 
nect it across the terminals of a squegger 
circuit. The variation of note heard in the 
telephone receivers should be perfectly smooth. 

telephone receivers. The pitch of this note 
will depend upon the value of the high- 
resistance connected across the terminals 
A B. The greater this resistaijce the lower 
vilh be the note, and clicks at the rate of one 

per second are readily obtainable. 
The principle on which the apparatus works 

is quite simple. Oing to the tight coupling, 
self-oscillation is set up in the valve, and the 
oscillating currents applied to the grid will 
cause the latter to become pos.itive with re- 
spect to the filament at every half-cycle. As 

Fig. 1.-A ' Sqneggèr ' ircuit für-lesung gridleaks. 

eeii take a scoid.i As the charge on the grid 
is leaking away, the grid potential is becoming 
less negative and the valve ultimately becomes 
normal when bscillations recommence and 
the process is repeated. The device, therefore; 
becomes a self-acting oscillator which is inter- 
rupted at regular intêr als. - 

The gróu PS of high-frequency oscillations 
generated are detected by the valve, and each 

this hybrid name being derived from the 
words " squeak " and '' megger," the latter, 
of course, being the name of the well-known 
instrument for measuring resistances. 

Fig. i shos a squegger circuit which, as 
will be seén, consists simply of an oscillating 
valve in which an anodecoil is coupled to a 
grid coil; the reaction is made very tight, and 
the ordinary coupling between honeycomb 
coils will not usually be sufficient. If the 
coupling is made tight, it will he found that 
the valve will produce a buzzing sound in the 

gridleak. This will take some time, and may 

Our weekly causerie written by the Editor..1 - 

- Testing Gridleaks 
AMETHOD of testing gridleaks which 
is very rarely used by the experimenter 
consists in arranging a valve so that it 

os&llates. intermittently, producing a buzzing 
note, the frequency òf the buzz depending 
upon the value of the condenser and leak. 

An arrangement of this kind was used 
during the war and was called a "squegger," 

tive charge on the grid causes the representa- - 

tive point on the.characteristic curve of the 
valve to rnove down towards the bottom bend, 
and when it reaches this point the valve may 
stop oscillating. When the valve stops ocil- 
lating there is no further piling up of electrons 
on the grid, but, on the other hand, the elec- 
tionsdn the grid and on the right-hand side - 

of the grid condenser leak away through the - 

f 

- 

r - 

fai 
7-.. 
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ab 

.. 

- 
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in the STIOO circuit, and also for details of 
number of turns, etc. 
Basket coils may be substituted for honeycomb coils 
in practically every case save where considerations 
bf space bave to be taken into amount. We \vóuld 

ECONOMIC EEcTRÇf 

fl 
THE "EEC" XTRAUDION" VALVE 
is being used by the leading Radio Esperi- 
mantero for detection, high and low frequency 

\ anspiilication, power ampliliers and tow power - 
transmission. Price 15/- 

USE "RECTARITE,' the synthetic 1 

crystal that makes Loud speakers talk! 
1/6 Large Specimen. 

Write to-day for 40 page Radii 
_____________ Catalogue mailed post free, 4d. 

Office: 10, FITZROY I Showrooms: f Bnsneh and Woo*o: 
IUARE, LONDOPI, W.1. I 303. EUSTON RO., N.W.I. J TWICKENHAM. 

\Ve reproduce herewith suitable circuit which, 
though capable of giving good results, vill prob- 
ably require a little experimenting with regard to 
plate voltages to obtain stability of actidn. 

BEWARE OF WORTHLESS IMITATIONS, SEE THE 

TRADE MARK ON EVERY GRID LEAK. 
F 

WATMEL VARIABLE GRID LEAK 
IPatent applied for.l 

- Suitable for use in 
The Resistance is anycircult,and lin. 
steadily Variablé 

between ê to 5 

proves tise workmT 
of any valve de- 

megohms. Only factor. (.50,000 to 

requires a in. hole 100,000 ohms for 

in panel for llttsn. the S.T.100 Circuit. 
FRICE 2/6 EACH 3/6.) Tb. but Variable Grid Leak mode. 

w ATMEL WIRELESS CO. 
Connaught House la. Edgware Road, 
Marble Arch,WJ. tFel.4575 Paddington. 

4? 5 

¿J 'ç I L t L 
,iIi t f' 'e reproduce herewith a circuit diagram explain- 

will ünd this circuit rather difficult to handle, as it 
ing how an additional valve may be employed. Vou 

t' 

simultaneously. There vill be a general tendency 
to self-oscillation, but this can be largely. checked __I I by careful adjustment of the potentiometer. ' 
is necessary to tune both the high-frequency circuits -jp 

B. M. D. (LEVENSHULME) asks if basket 
coils may be used instead of honeycomb coils t s I,. 

J. W. R. (LIVERPOOL) has constructed a 
3-valve receiver using ST45 circuit, and now 
wishes to add an additional high-frequency 
valve. 

point out that for larger inductances basket Ñus 
are- particularly unwieldy unless wound with ex- 
tremely fine wire which will lower their efficiency. 

ou will find eighty turns of No. z6 wound on a 
ç-in. -former a suitable number for the anode coil 
for broadcast wavelengths, and thirty-five turns for 
the aerial coil if the variable condenser is to b 
used in parallel. Should yu use the condenser in 
series, then fifty turns would be more suitable. 

J. S. I. (N.W.1) has constructed an ST76 
receiver and wishes to add a further high- 
frequency valve. 

-sp,*sgtp*1- 
- :- 
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The new licences are on sale at all Head 
and Branch Post Offices and certain 
Sub-Offices. Forms of application can 
be obtained at any of these offices and 
also at any Sub-Office at which Money 
Orders are issued. 

A 34 

necessary. Your attention is drawn to the façt 
that ST44 must not be used for British broadcast- 
ing. ST45 could be used in its stead, in which 
case the same values will suit. If Igranic coils 
are used, L, should be 25; L2, 50 or 75 ; and L3, 
50 or 

. 
For the reception of the French Radiola 

concerts L, should be a iço coil, L2 a 200 coil, and 
a roo or 150 coil. -The wire used for winding 

your coils, if wound as single layer inductances, 
should be No. 24 dcc. or enamelled vire. 

486 

This licence will be issued at an annual 
fee of I 5/- to persons who apply be/ore 
the 15ll October. No charge vill be made 
for past user, and no proceedings will be 
taken in respect of past user if the licence 
is applied for before the I 5th October. 
Any perso/i who uses unlicensed apparatus 
à'fter That dale will re,,der himself liable lo 
heavy penalties itiider the Wireles 
Talegrapijy Act 1904. 

The "B.B.C." Lice1ce at 10/- still remains 
on sale, and a second new form of licence, 
known as a "Constructor's Licence," 
which will meet the case of persons who 

-intend to make their own sets but have 
not yet done so, is also issued at 15/-. 

struct variometers they should have the following 
- numbers of turns' for the broadcasting *avelengths 

Aerial circuit variolueter, forty turns on both stator 
and rotor ; plate circuit varionieter, sixty turns on 
both stator and rotor. 

The Yo. 200 choke coil is a coil having 200 turns. 
The dimensions of the variometers can be as fol- 
lows : Diameter-of 'rOtor, 3 in. ; diametei of stator, 
4 in.; length of both stator and rotor tubes, 2 in. 

J. B. (ANTRIM) intends making a re- 
ceiver using circuit ST44 and requests par- 
ticulars regarding the inductances. 
L1, L;,' and L3 can all be wound on a 3- in. 
former. L1 should have 30 turns, L 70 turns, 
and L3 40 turns. So long as the condenser C1 is 
of 0.0005 F capacity and condenser C, 0.0002 or 
0.0003 F capacity, the whole of the tuning for 
lower wavelengths can be carried out without altera-- 
tian of coils, and for this reason no tappings are 

WIRELESS RECEIVING 
SETS 

TH E Postmaster General cal Is attention 
to the new arrangements announced 
¡n the Press for the issue of wireless 

licences. 

Many persons are known to he using 
wireless receiving sets ithout a licence, 
owing to the fact that no licence has 

hitherto been available for home-inàde 
sets. A new forni of licence ktio n as an 

Interim Licence" has now been intro- 
duced to meet the case of persons who arc 
already iii possession of u;ilicensed se/s. 
lt imposes no condition as to the make 
of existing apparatus. 

It s not possible to intr'ducc low-frequency ampli- 
fication into thicircuit without the addition of a 
second valve. A suitable frame may be 2 ft. square 
and be wound with twelve turns of No. 20 d.c.c. 
vire. Suitable designs for such frames have been 

given in TVireless TVeekly and Modern Wireless, 
Vol. i, No. 9, and Vol. i, No. 5 respectively. 

N. J. D. (N. 15) wishes to build a receiver 
as described in . the -: August issue of 
"MODERN WIRELESS," Fig 4, page 528, 
but having a range of 300 to 2,600 metres, 
and asks for details regarding number of 
turns for each variometer. 

It is not possible. to wind variometers capable of 
covring this range. You could, of course, replace 
each of the varionieters by a plug-in coil of a stan- 
dard make shunted by a suitable variable condenser. 
Suitable sizes of coils can be chosen from a chart 
given in Jíodern T1'ireless, No. 6. This chart will 
also enable you to decide upon suitable number of 
turns for home-made coils. 1f you decide to con- 

structional data to enable him to assemble 
the Flewelling receiver, and alsò particulars 
regarding frame aerials. 

POST OFFICE The following will enable you to arrange the 
FIeveIIing circuit shown in Fig. , Modern Wire- 
less for September, page 568. The variable con- 
denser in parallel with the loop should have a capa- .. s. 
city of 0.0005 ¡sF. The grid condenser should be 
of 0.0003 1'; and the gridleak should be variable, 
as shown in the di3gram. '1 lie high-tension bat- USE OF UNLICENSED terv should have a voltage of about 8o to ioo volts. 

October io, ¡923 Wireless WeeKly 

E. A. (NEWPORT, MON.) asks for con- 
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ii. Wireless Licences one or two toeday and keep them by you 
and How to Obtain S 

Them ............ II- I/li for ready reference-they are sure to save their 
E.Redpatls. 

Elementary Text-book cost many times over. From all Booksellers. 
on Wireless Vacuum - 

Tnbes ............ 

. RADIO PRESS LTD., 
JThoseeriuledwbeanntrDeb&mbeea Devereux Court, STRAND, W.C.z. 

Gilbert Ad. 

a. Simplified Wireless.. 1/- x/x John Scott- 
Taggart, F.Inst.P. 

3. How to Make Your 
- Broadcast Receiver ¡/6 r/ 

John Scott- - 

Taggart, F.Inst.P. 

4. How to Erect Your 
Wireless Aerial - .. - ti- r/r 

B. MIttell, 
A.5t.l.E.E ....... 

5. The Construction of 
Wireless ReceIving 
Apparatus --------- rit ri7k 

P. D. Tyers. 
7. How to Mike a 

Unit' Wireless 
Receiver .......... 216 2f 8 

E. Redpath. 

. 
Wireless Valves 
Simply Explained .. alt e/8 

John Scott- 
Taggart. F.lnst.P. 

so. Practical tVireless 
Valve Circuits ...... 2/6 s/8 

John Scott- 
Taggart, F.Inst.P. 

Set? These àre a few of the questions 
which confront the amateur constructor. 

Some will find out the correct answers by 
expensive experiment-others, more wisely, 
will benefit by the experience of those 
who have trodden the thorny paths of Radio 
before them. . 

The concentrated experience of some of the 
best, known Wireless engineers and experin 
menters is available for all readers of Radio 
Press Books. You cannot do better than 
purchase the complete Library-one Book 
at a time. Each Book covers a different 
phase of Wireless and none overlap. - Get 

Radio Press. Books give him 
all the in 

Comp1ete List 
Post 

Price. Free 
i. Wireless lot AU .... -/6 -/7k John Soott- 

Taggart, F.Inat.P. 

oimátion he needs 

H 
OW' 'many turns for á Coil to reach the Paris 

-Wavelength-the type of circuit to operate 
a Loud Speaker using only an indoorAerial 
-Crystal or Valve rectification in a multia 

:4' 

'A ìiIi=ttL 
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Wireless Receiver 26 F 
by E. REDPATH (Assistant Editor of "Wireless Weekly. ') 
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I. ________________________________________________________- 
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Such clear instruètions 
enaie anyone to build 
this excellent 4-Unit Set 

ONE 
special feature of this new Book is tlat it does 

not presume any knowledge of Wireless at all On 
the part of the purchaser. 

-Constrúctional articles in " Wireless Weekly " and 
"Modern Wireless" necessarily anticipate that the 
reader has some knowledge of -Wireless-if only of the 
most elemèntary kind. - 

Even if you don't know one end 01 the- Receiving Set 
from the other; and have never even listened in," you 
can buy this Book confident that you can build your own 
Set-one which will give you particularly good results - 

over long distances. 
The Receiving Set described in this Book is quite difterent Irom 

any yet placed on the market. It is particularly neat and 
efficient, and as an economical Set it is certainly without parallel. 
For, at an original outlay of a few shillings, it is possible to. 
construct the Detector Unit (which uses a crystal) and to enjoy 
the pleasures of "listening in" right from the very beginning. 
Later on-and at your convenience-you can add valves which 
will enable you to pick up Broadcasting stations lurther away 
or to use a Loud Speaker instead of head-phones. 

The whole Instrument hasbeen carefully designed and tested 
for reception over long distances. - 

Get a copy Now-and Sf arf Wireless economically. 
iRabto IPreßß Itb., Devereux Court, Strand \V.C.2 

o RADIO YRESS 

How to make a "Unit" .. 

-j 

i 

I 
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Considerable inlere.st has been aroused i,j 
Ihr district by this performance, and we hope 
Io dispose of more of your excellent products. 

Yours faithfully, 
s pp. FERGUSON & TURNBULL. 

THE Marks of Efliciency & Approvai. 

COSMO" Crystal úIs reduced in price. 
BELFAST LEEDS 
BIRMINGHAM MANCHESTER 
BRISTOL NEWCASTLE 

i.. CARDIFF ON-TYNE 

are well-made and eflcient sets, and will give your customers 
thorough satisfaction. 

NOTE AMPLIFIERS & LOUD SPEAKER ;: 

Attachments are also supplied for working with the "Çosmos''° ' 
Crystal Set. . .V 

Sendfor Booklets 4670/1 overprinted -. . ,.. . 

with your own name and address. 

M1JN :Ii 

- £LECTPJCAL - CO.. LTD -. ,-- 

\TTT 
Cea Sirs, 

You will ¿'e pleased lo hear thai one of our 
clients managed to receive your station 2ZY 
(200 miles) and Cardiff Station 5WA (over. 
350 miles) on a Cosmos Radiophone Crystal 
Sel purchased through us, The musical items 
,nere Quite clear and it was possible to make 
oui the speech of the announcers, Tisis was 
our client s first experience of operating a 
Wireless set, and this performance speaks 
highly for tise efficiency and simplicity of ' 

' : operation of your insiruments. 

We do not claim 
that Cosmos Crystal Type Radiophones ii11 receive over distances 
like these. The circumstances of the reception forming the subject - 
of the letter here produced are undoubtedly abnormal. We do 
claim, however, that Crystal Type 

,COSMOS 
IIOPHIJNI 

ooere. iotropolito.s, 
Vichare 

Co., 

Trettord 
Psr, 

enoae.t.'. 

28 MAR 
1923 

j 

Doer Sire, 

' 

loe, .111. be piewoed 
to heor thet one or our oiiontO 

r 

eaeged 
to recatee 

your otutian, 
1ZY.(0 

eile. end C,rdirr 

l,tetton, 
yeA oe,r 150 eilen) on e Coo,eoo 

Rediophono 
aryetui 

j 

Sot, purohesad 
throuti, 

oc. lhe e,siøo1. 
tier,, were quit. bleir 

I 

end it coo pocoi1ie 
ta cabe out the sp000b 

of the a,,nou000re 

, G. 

J 

iSt. co. our oii,r,t. tiret petor,oe 
of Oporettn5 

Wireless 
eel. 

J! 

end this performanos 
speak. 515h17 

tot the ettiotnnoy 
end .j,,p11 

aity or 
oporetioa 

or 
, 

ineire,ente. 

Coneiderubie 
taicrest 

he, been wroucod 
in the ettottiot 

by this 

j 

perforoaeoe 
,id e. aop, to diopoce 

of care or 
your ezoelient 

product.. 
Sour. foittetuity, 

- 

pp ?CRGiJiOe 
A TSRSBVU.. 

s. 
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Adding to the above figure the number of 
Experimental Licences issued up to Septeni- 
ber 30th last, namely, 58,000, and Broadcast 
Licences, J22,000, there .are already over a 
quarter of a million licences issued. We hope 
to see this number doubled before the New 
Year. 

Possibly some readers, in the absence of a 
licence to fit their case, took out a Broadcast 
Licence, although their apparatus vas made, 
or was being made, at home. All who did 

The sterling value of the work done by 
amateur experimenters in the past, and the 
surprising developments vh ich have followed 
discoveries made whilst experimenting "just 
fo fun," are attested by Dr. Eccies, F.R.S., 
in his Presidential address to the Society, as 
given upon another page. 

Such evidence warrants' the greatest con- 
sideration on the part of the authorities when 
dealing with the experimenters of this 
country. 

considered satisfactory byiiser and would- 
he users, of home-constructed apparátus is 
evident by the number of Interim and Con- 
structor's Licences which have been taken out. 
These licences became available on October 
4th, and, up to the end of last week, the total 
number issued, of both kinds of.hicences, was 

,000. As the number of licences issued 
daily is increasing prbgressi\ely, no doubt 
this figure will be greatly exceeded when the 
final returns arè available. - 

tion vill Probably fully justify its existence, 
and, apart from the purely technical aspect of 
the matter, its political significance is com- 
inended to all experimenters. There. are 
occasions when the spirit of independence 
should not be allowed to prevent adequate 
support being given to a movement intended 
to protect and improve the status of all ex- 
perirnenters, and we suggest that this effort 
on the part of the Radio Society of Great 
Britain is such an occasion. 

rather than users of wireless apparatus. 
\\Thilst the policy. of inviting wireless. 

dealers to become members of the B.B.C. is 
an excellent one in many respects, there will 
be, no doubt? many reputable dealers who will 
desire to preser'e their independence, though 
at the same time being fully deternined not 
to act in any manner contrary to the best in- 
trests of British trade. 

Licences 
That the new licensing reulatidns are 

Elsewhere in this issue we publish details 
of the new scheme introduced by the Radio 
Society of Great Britain with a view to pro- 
viding for experimental transmitting and re- 

lay work. This scheme, an outcome of the 
absorption by the Society of the British Wire- 
less Relay League, makes. provision, for all 
holders of experimental licences, whether at 
present members of the Society or not. 

If the principie of "freedom for experi- 
ment" is actively maintained, the new sec- 

The Settlement 
WE have cohie to the conclusion that, 

in general, a satisfactory settlement 
of the broadcasting problem has been 

arrived at, aiid coisider that the Postmaster- 
General and the British Broadcasting Co. are 
to be congratulated. Natu rai iy there renia ¡ n 

a few minor points lo be disposed of, but 
these are chiefly in reference to matters which 
affect the B.B.C. and its individual members 

so and have since 
Constructor's Liceñc 
Broadcast Licence t( 
London, quoting t 
office of origin of fu 

refund for the un 
Broadcast Licence v 
promptly as possible 

obtained an Interim or 
:e, should forwtrd their 
) the Secretary, G.P.O., 
he serial number and 
Leir new licence, 'hèn a 
xpired period, of their 

nh be made to them as 

Freedom for Experimént 

E dit 
Wireless Weekly. October 17, Í923 
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Standards, have shown that an entireJy new 29,982,000 oscillations per secondi 

39 
5 A9 

- J 

nevertheless the results of Nichols and Tear 
might make such a thing. possible. If the 
radio \aves can he converted into heat waves, 
or rather intermingled, with them, there is no 
reason why the flame of an ordinary candle 
cannot he made to give out radio waves by 
some sort of transformation which as yet we 
can only see dimly in the future. 

On the practical side, the era of short 
waves is yet dawning. Recent experiments of 
Dunniore and Engel, of the Bureau of 

next few years. This will be accompanied by 
new types of instruments which we probably 
cannot even conceive of clearly to-day. This 
is certain, mainly because the frequencies for 
the low w'avelengths become truly enormous. 
'1 hus, for instance, the frequency correspond- 
ing tó a wavelength of 350 metres is 856,628. 
For 200 metres the freqtiency has already be- 

come 1,499,100 \ibrations per second, while 
for wavelengths of io metres the frequency 
has gone tip to the tremendous value of 

inch. This is most extraordinary, because 
for the first time wireless waves have been 
made to oerlap heat waves. Heat waves of 
i-i75th of an inch bave been obtained in the 
laboratory, so that have now actually 
merged wireless waves into heat waves. 

Just what this statement means to the 
future of radio seems impossible to discern, 
even dimly, to-day. If we say that the futdre 
radio generator may be an ordinary burning 
candle, this may sound like a. wild dream, 

metres and i metre, and entirely new fields 
will be opening up once we avail ourselves of 
these new vavelengths For one thing, inter- 
ference is practically done away with. Static 
vanishes when such a vaélength as io metres 
is used. For communication between friends 
and for short distances up to a few miles a 
io-metre avelength is ideal and likely to 
bring out new and unsuspected phenomena. 
Unless all indications are wrong, great use 
will be made of these short waves during the 

with facility with his puny wavelength. 
About a year ago Marconi made the an- 

nouncement that he could send wireless waves 
in any direction by means of parabolic wave 
reflectors. The wavelengths he used vere 
about io metres or tiereabouts. This vas a 
great step in adance. Recently Dr. E. F. 
Xichols,. Director of the Nela Research 
Laboratories, and his associate, Mr. J. D. 
Tear, went further, and actually produced a 
wavelength of a little less than i-iooth of an 

exactly as light rays. By means of a huge lens. 
made of pitch Hertz actually focussed a beam 
of viireless vaves upon a chosen spot. By 
means of the pitch prism he refracted his 
waves much as we refract light rays through 
a crystal prism. Indeed, Nichols and Tear. 
used similar appliances ; for instance, they 
used a focussing lens made of paraffin where 
Hertz used a lens made of pitch. - 

There is a tremendous field for research 
open to-amateurs on wavelengths between io 

metres have been used for commercial 
worlc Broadcasting, inaugurated about one 
year ago, witnessed a reduction of this wa e- 
length down to about 360 metres. Long be- 
fore that time, experimenters- had been trans- 
mitting on a wavelength of 200 metreS, and 
although radio experts stated that very lçng 

avelengths, such as io,000 metres and over, 
were absolutely necessary for long-distance 
work, such as trans-oceanic, the transmitting 
amateur proed that he could span the ocean 

can and ilI be used for houseto-house com- 
munications in low-power radio telephony. 
These waves can he directed in a beam so 
that they will only go ¡n one direction. In 

other words, they can be directed just as a 
light ray is directed by a searchlight, with the 
advañtage that the concentrated vireless 
beams go much further than light rays. 

hertz, in his fanious reseàrches years ago, 
has shown that electromagnetic \aves-wire- 
less waxes, in other words-can be refracted 

SÖME DEVELOPMENTS IN SHORT WAVE 
- 'RESEARCH .:. 

How the ise of short waves iiiay solve the problem of interference. .., 

- . '- - ,'. . L-. 

TNTIL -recently 'wavelengths variIIg field may be opened by short wavelengths of 
J from io,000 metres down to about 600 about io metres pr less. Such wavelengths 

qctober 17, 1923 Wireless WeeKly 
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ham, and Glasgow, using crystal Llsually só badi) jammed that very tance results compare very, faveur- 

490 
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considerable impi-overnent häs re- 

cently been made in the tuning. 
Now, reception of this station 

may be accomplished on crystal 
and, providing the aerial is of fair 
proportions the strength is just 
sufficient te enable one to. appre- 
ciate the cjualitv of the transmis- 
sion. Very little more may be said 
about the crystal; for its usefulness 
practically ends here. \\7e do hear 
occasionally of sonic wonderful dis- 
tances being covered by its aid, such 
as reception of London, Birniin- 

rule can be laid down, as individual 
cases vary so considerably. Man- 
chester is. of course, perfect on the 
oné valve, without reaction, and is 
at the maximum strength recom- 
mended for head 'phones. 

\Vith reaction, London is loud, 
and quite easy to pick up, especially 
now that the peculiar fading char- 
qcteristi of this station seems to 
have been reduced. Birmingham 
comes a good second to London, 
but is too near the shipping wave- 
length, chiefly D.F work, and is 

may consider them even exagger- 
ated. There is, hoever, one pei- 
liar thing I have noticed; whether 
it be due to the atmosphere or the 
surroundings, I cannot say. On 
practically all sets in this district 
signal strength appears to be about 
one-va Ive strength weaker than 
the stated strength of reception in 
dthcr towns. I have liad visitors 
from different parts of the country, 
and always the 'same 'remark, 

how weak," is made when they 
commence to listen-in. But on dis- 

Interest primarily centres round 
the Manchester station 2ZY, v hich 
is twelve to fifteen miles away. 
This station is ery coneniently 
placed, as it is quite easy to bring 
the telephony up to any desired 
strength, and, on the other hand, 
it is just possible to tune it 'ut 
when desired, for the reception of 
any of the other stations. This did 
not alvavs hold good as, some 
time ago, it vas useless to at- 
tempt reception of any other station 
within the Broadcast batid, and a 

tunately, its use is only permissible 
on one of the approved circuits, the 
simplest of which necessitates the 
use of two valves (and even then 
with discretion), during those hours 
which are devoted to broadcasting. 

In stating that all the stations 
could be heard on one valve, it 
must not be expected that the tele- 
phony would he audible yards from 
the 'phones. 

On the contrary, only under the 
best circumstancès would it be 
heard at all, and.no liard and fast 

a loud-speaker, and five valves,.or 
say two-i alve receiver with two- 
valve jower amplier are required 
to make them of any decejt strength..;' 

Here, again, I w,ih to emphasise 
the fact that the foregoing is sub- 
ject to considerable variation dué 
to locality, etc., but I have at- 
tempted to put my own observa- 
tiOnS, both on my n and on other 
enthusiasts' sets, into words, and 
no doubt many will consider re5ults 
poor or underestimated, while some 

so placed, at least so far as this 
district is concerned, I will attempt 
to give some idea of reception con- 
ditions and prospects. Broadcast- 
ing, predominating as it does in 
the ether, naturally strikes one as 
the first consideration, and in this 
respect ve at-e fairly vell placéd. 
I am, of cout-se, excepting the con- 
tro\ersy as to which station gives 
the best-or worst-programme, 
for with true British spirit ve are 
all inclined to give the " booby " 
to our own station. - - 

as these stations only give occa- 
sional spark transiiissions there 
are sorne very big - gaps during 
which silence reigns supreme!. 

The same applies to single-valve 
reception without reaction, for this 
is very little-if any-better than 
crystal, as the valve is a notori- 
ously poor rectifier. Could reaction 
be added. however, the sensitivity 
of the single valve would be in- 
creased enormously. \Vith its aid 
it would be posible to hear a11 the 
broadcasting stations, but; unfor- 

give all stations quite -comfort- 
ably, w'ith no fear of radia- 
tion due to use of the reaction. 
The relatie strength will naturally 
remain the same. However, th 
two-valve set is hardly enough for 
loud-speaker operation, and a note- 
magnifier is required foi- this pur- 
pose, making three valves in all. 
Manchester is quite loud enough 
for any ordinary purposes, though 
for a very large room at least an- 
other valve is desirable. The other 
stations are only just audible on 

4> 4,. 4, 4> 4> 4, 4> 

' I-LEN anyone contemplates 
the erection of a radio re- 

ceiving set be it experi- 
mental or broadcast, the first thing 
of any consequence to be considered 
is the range it vilI cover, unless it 
is desired in the first instance- to 
receive certain transmissions, and 
then it becomes a question of 
what type of set must be installed 
for this purpose. 

Therefore, as a guide to anyone 

4, 4, 4» .4, 4> 4, 4> > 

only, but this nay be considered 
a " freak." A certain amount 
of shipping certainly may be 
heard; notably the Liverpool 
traffic, and, perhaps, Cullercoats,' 
but a very good aerial is essential 
to make shipping reception of any 
interest. On longer waves a few 
spark stations, such as Eiffel 
Tower, Nantes, Nauen, and, under 
favourable circumstanes, even 
Warsa, are to be picked up, but 

4> 4, 4, 4, 4> 4> 4> - 

little pleasure is obtained fi'om the 
programme. Now, I think, Glas- 
gow comes next, on the list of re-. 
lative strèngths, with Newcastle 
and Cardiff very similar, perhaps 
slightly weaker, but neither of them 
deafening on one valve. 

Probably the best, type of re- 
ceiver for broadcast reception is 
the two-valve (one H.F. and one 
detector) with reaction on the 
valve coupling. . This set will 

<> 4>: 4> 4> 4>. 4> 4> 4> 4> 4> 4> 4> 4> 4> 4> 
0 
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WIRELESS RECEPTION IN SOUTH 
o 

LANCASHIRE ' 

+ By H. CHADWiCK. 

Our readers in the North will find, many points of interest in the following account of amateur reception. 

+ 
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i "MODERN WIRELESS" BINDING CASES. 
"MODERN WIRELESS" has now completed its first volume, the October issue being the 

first number of Vol. II. The publishers are preparing binding cases and these, together with the 
necessarylndex, vIll be ready on October 17th. 

The covers are in two attractive styles, one being a cloth-backed case and the other leather- 
backed, both lettered in gold. The prices of the cases are 2s. bd. and 4s. bd. (post 4d.), while 
if readers .supplythe necessary back numbers, they can be returned bound for 4s bd. or 7s. bd. . 

(post Is.). The Index can be supplied separately at 1/- (post ld.) 
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s 

owing to the considerable amount 
of jamming. To receive the sta- 
tion with nything like strength, at 
least three valves are required, 
though under favourable circum- 
stancei it can be heard with two. 
Five vill operate a loud-speaker 
such as the " Brown," for a small 

aerial, the addition of valves does. 
not increase the ellective reception 
from any particular station. I 

attribute this to (he tact that 
the limiting factor in C.\V. 
work is the relation between signal 
and atmospheric strength, includ- 
ing, of course, interfering r.oises 

wanted the addition f L.F. 
valves will suit just as vell. 
Three valves vill operate a loud- 
speaker satisfactorily, on the near 
stations, though should something 
really deafening be required the 
addition of, say, another to valves 
vill give all the results desired. 

4 

being 5AJ, 2FZ, 2WK, 50W, and 
one or two others who come in ex- 
ceptionally strong, but all at least 
ten miles away. A three-valve re- 
ceiver of the one H.F., detector, 
and one L.F. type, is usually re- 
quired for reception of most ama- 
teurs' in comfort, though, of 
course, if Morse only is desired a 
single valve is extremely useful. 

0f the foreign telephony stations 
perhaps the Hague is the most 
sought after, but reception of this 
station is hardly a great success 

required to work a loud-speaker, 
but as the power used by these sta- 
tions approximates to that used by 
the B.B.C. stations, the reception 
should be very similar. 

For reception of Morse from any 
part of the Continent or even he 
U.S. a single valve is practically 
all that is necessai-v, and with 
autodyne reception for C.\V. it forms 
a simple and very effective receiver. 
One conclusion which may be 
drawn from recent tests is that for 
reception. of .C.\V. with outdoor 

silence only broken by the neair 
stations such as GLV and GCC 
and the ships working vith 
them. One stage of H.F., how- 
ever, makes a wonderful differ- 
ence, and is sufficient t bring 
in all the British and French 
coast statiops, those on the otheT 
side of the North Sea (KAy. 
OST, etc.), and also Mediterranean 
stations. As the addition of more 
HF. vil! only increase jamming 
it is useless to "PP1Y it, and 
therefore if louder signals are 

frequently picked up the station 
\VGY, Schenectady. 

Regarding amateur transmissions 
ve are not quite so fortunate as 

the surrounding districts, and 'are 
ery badly supplied in this respect. 

Within about forty miles radius, 
however, ve have a considerable 
number, notably on the Manchester 
side, and it is \'ery rarely that one 
fails to find at least one amateur 
station working. Several of them 
may be heard on telephony with 
one valve, chief amongst them 

rather conspicuous by their absence, 
but this is mainly due to the fact 
that Manchester, GEM, seldom 
operates his radiophone, and those 
down south (Croydon, Pulhañi, 
Lympne, etc.) are so erratic in their 
transmissions that no opportunity 
is given for tuning in. However, 
once tuned in a three-valve set vill 
give nice clear speech, at any rate 
from Croydon, and, occasionally, 
the aircft. Owing to lack of ob. 
ser'ation on these stations I cannot 
give definitely the number of valves 

h i g h - f requencv amplification, 
may, providing the operatnr's 
ears are trained to the weaker 
sounds, be readable on a single 
valve. 

As the foi'egoing only applies to 
the oscillating valve, conditions are 
different for reception of spark, 
apd, to some extent, telephony. 
Here, an oscillating valve is useless 
ou shipping, except for the loud 
signals, due to the continuous 
drumming from dozens of ships, 
and to stop oscillation brings 

ably with other districts, and is 
well up the lists in the '' Trans- 
atlantics," including broadcasting 
reception from the U.S.A. 

One particular receiver employ- 
ing four valves, namely, one H.F. 
(aperiodic transformer coupled), one 
detector and two L. F. with 
single wire aerial 3oft. high, has 
been highly successful in reception 
of U.S broadcasting, and has 

room. FL telephony is consider- 
.ably easier to receive and is very 
nice on four valves,- while the Ger- 
man station LP (though I seldom 
hear of its reception) may be heard 
with the four-valve set. This set 
should also be suitable for recepti3n 
of the various Fi-ench broadcasting 
stations. 

The British Air ay telephony 
stations are, - strangely enough, 

such as the continuous rustle from 
park and battery irregularity. 

Now, on adding more valves these 
noises are amplified to the same 
extent as the signal, with the result 
that the weak signals are as un- 
readable as before, in spite of the 
fact that the noise from the re- 
ceivers may be deafening. There- 
fore, a signal almost unreadable 
with even two or three stages of 
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marked P, and the secondafy terminai unconnected. transformers do not require this, : 

terminals S. Vith the correct secondary ter- whilst with others resu1t are 
Thete is. realls' no standard minal connected to the grid, considerably improved. 

u . . . .. . 
. u 
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PRACTICAL WIRELESS NOTES-No. 9 

L.F. TRANSFÔRMERS method of connecting this typé quite good signals vifl he re- 
- of- transformer in circuit, and, f ceived. Next, reverse the pri- 

1 usually have' their terminals any difficulty is experienced, the mary connections and again try 
marked IP., O.P. (representing following hint vill be found use- each secondary terminal in turn. 

! inner and outer ends of the pri- ful. Connect the two primary Note which arrangement gives 
mary winding respectively), and terminals in the most convenient best results, and make perma- 

Ii 
IS., OS. (inner and outer ends manner and connect each of the nent connections accordingly. 
of the secondary winding). In secondaiy terminals in turn to Finally try the effect of adding 
some cases, however, the two the grid of the succeeding valve, a fixed condenser across the 

I primary termThals are merely leaving the remaining secondary transformer primary. Some 

( -- 

(M / 
_I * m 

'i 

-11 i. 

COMPONENTS REQUIRED- hree-vaIve circuit for the recepL VALUES OF COMPONENTS 
L1 t A variable inductance.. tion of broadcasting from dis- . 

! C : A variable condenser, capa.' tant stations. Owingtó the fact. . The inductance L1 may consist ! 
city o.00i zF. that reactjon is introduced.fróm . 'of 50 turns of No. 26 S.W.G; j 

L. t A fixed reaction coil. the anode circuit of the second dcc. copper vire upon a 3in. 
C, t A variable condenser,. tapa.. 'alveon to the tuned anode coil diameter cardboard tube with 

city o.00r F. of the first, no appreciable ra tappings at the 20th, 30th, 4oth, 
L3 t A variable inductance. diation takes place from the and oth. L1 may be similar to 
T A step-up inter-valve trans' aerial. Accordingly the circuit L1, whilst the leaction coi! L, . 

T2 J former. complies with the requirements should consist of to 5o turns 
- U 

. of the Post Office in this respect, of No. 26 or 28 S.W.G. d.c.c. j GENERAL NOTES 
- and may be used for the recep- copper vire upon a 2ifl. dia- j 

This circuit is n eccl!ent tion of British Broadcasting meter former 

UI 

u . 

. i 
u "WIRELESS WEEKLY" CIRCUITS-No 27 u 
ï I 

.1 
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forgotten 'and left open when reception is 

493. 
7 

ery clumsy. Paper cut to a width of one 

A ¡3 

'J. 

for use when receiving distant Stations or 
when using a loud-speaker. With, a standard 
P.O. aerial, reception of The broiidcast stations 
should he exceIliit in the telephones up to 
roo miles, and with a loud-speaker up to 40 
miles. - 

Commencing at the aerial end the first 
piece of apparatus to demand attention is the 
lightning arrester. - 

An arrester is to he preferred to a siich, 
because the latter is more or less frequently 

2. 1/ 
'. 8' I1 Flff 

Fig. 2-The former for winding the coils. 

creased in step up to about 'thirty for the 
large sizes. The small number gives the 
small coils a very low, distributéd capacity, 
bùt would be found to make 'the larger sizes 

an uiiiúälly small outlay. 
Three is generally the most useful number 

of valves to adopt. The first should be a 
high-frequency amplifier to obtain sufficient 
energy for efficient rectification when recei'- 
ing distant Stations. It also increases selec-. 
fivity, and enables ïeaction to he. used with 
safety. - - 

The second valve is, of cOurse, the rectifier. 
These two may be used alone, or the third,.. 
a low-frequency vahe, may be switched in 

rings. (Fig. 2.) 

For the small coils ten nails should be used 
in each ring, but- this number should be in- 

Fig. 1.-Details of hie lightning arrester. 

will be given. Thisvlìilé not preventing the 
experimentér from using any purchased 
article will enable him to build a receiver for 

able inductance of a concentrated form, ¡n: 
order that the set may 1iae universal wave- 
length range. It 'will also be found that 
from thé range of coils required for aerial 
tuning, coils not in use at the moment in the 
aerial circuit may be selected for use as tuned 
anode and reaction coils. 

Honeycomb çoils are fairly easily made 
and are efficient. Obtain a piece of round' 
wooden rod about 2 inches in diameter and 
2 inches long. Put two rings of wire nails 
round this, leas in one inch between the two 

j describe a three-valve set of universal 
wavelength range hich may be easily 

made by the experimenter. \Vhenever pos- 
sible, a simple method of making each coni- 
ponent witliotit expensive tools or material 

;. 
: 

thät many types of arrester in use on line 
telephones possess too much self-capacity to 
reñder them suitable. for wireless use. The 
type shown in Fig. r is suitable and easily 
made. The screw is turned until it almost 
touches the brass strip: Th dimensions are 
not important. It is better to place it at the 
point of leading in tliai on the set itself, 
usi'ng a separate utside earth. - 

The next consideration is the aerial tuning 
inductance. This should be an interchange- 

A THREE-VALVE RECEIVER FOR ALL 
WAVE LENGTHS 

By HAROLD E. DYSON. 

A full description, with constructional détails, of a cirnple but effective all-wave receiver. 

T T is proposed in the follow ing article to ti nished. It must be remembered, howe er, 
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able range is obtained by using the foflowing used to move the reaction coil. 

(To b' concluded.) 

AVE YOU SENT ¡N YOUR BACK NUMBERS FOR BINDING? 

494 A4 . 

lUI 

__ T 

Fig. 4.-Showing dimensions of jacks. 

wood former; A good range of coils 
should be used, in order that a small con- 
denser capacity may be introduced, especi- 
ally when using the smaller sizes. suit- 

plugs tinder to get a good sound connection. 
A i-inch wood rod or glass tube is arranged 

on the top of the case containing the set, with 
a supporting block in the centre (see Fig. ). 
On one side is slipped the aerial coil and on 
the other the tuned anode coil. The reaction 
coil may then be slipped on to either side, 
but should always be ised on the tuned anode 
side for the reception, of broadcast. To pre- 
vent capacity effects from the hands, a piece 
of fibre tubing (an easy fit on the rod) is 

_ 1. 
7ìe I 

?t±® 
L o'fTJj 

-r -- -- 
Fig. .5.-Sliowing jacks and plugs, togeihér with coih in 

position. 

Three flat jacks are made, as in Fig. 4. 
The flat springs are German silver strips about 

.of an inch thick. \Vhen these are 
screwed down, it is only necessary to slip the 

k* -j ,.- 

k------ ----- 

Fig. 3.-Details of plugs. 

to 2, then VII., then 3, and so on until suffi- 
cient turns have been put on. 

The coil will soon be found to take on a 
honeycomb formation, very similar to that of 
the commercial article. lt should be var- 
nished.at intervals during winding with thin 
shellac varnish. Thick varnish would in 
crease the self-capacity. \Vhen the coil is 
finished, it will be found that the nails can 
be ithdrawn and the coil will slide off the 

cornes ol-i the soldered joint. The other end 
of this flex is passed through the hole sho ' 
in Fig. 3 and fastened-under the two screws 
in the little ebonite plug block. 

CFas Rod 'Oto,9 - 

between the nails before the wire is put on. 
Commencing with the smallest coil, num- 

ber one ring i to io, and the other I ..to X 
Passing the wir round , go to VI., then 

-fT 

200, 350, ôoo, i,000 and i,3oo. Thé last 
- - Iwo or three sizes will take some considerable 

time to wind. 
Wire may be No. 24 for the small coils, 

No. 32 for the larger ones. Silk or Cotton 
covered svire may he used. - 

The easiest and cheapest method of con- 
nécing these in circuit is to solder a .length 
of, say, io inches of twin silk covered hell 
flex to the coil ends, binding these to the coil 
with thread, so that no mechanical strain 

Wireless WeeKly 

inch must be wound round the wood former 
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number of tutns: 25, 3, 5, 6o; ; ibo, 150, 
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slunk round to the place of restr-: -. Pull Fogether done. For years I have been 

(ution, glanced round furtively to -. 'l'he future of wireless has been telling others that aerial masts 
see that no acquaintance was with- seriously jeopardised -in many must be stayed, that the free end 

in, then hastil.y pushed a half ways during the last year. There of the. aerial shouid be higher 

495 
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nidens of their local post offices. 
These fared far afield and crept 
into distant offices where they veie 
unknown. But -when they had at 
last persuaded some young thing 
to interrupt for a moment her con- 
versation about chiffons and face 
powder with a companion and to 
give ear to their tale they received 
n6 sympathy.. Cold, haughty tones 
informed them that the post offices 
laid ou at their own doors \vere 
the only places where confession 
might be. made. 

Men Once More 
And s, choosing times - when 

they thought .that all their friends 
would be out of the way they 

circuit. I received au S.O.S. the 
other da from a friend, a new 
recruit to the ranks of wireless en- 
thusiasts, who could not make his 
set wotk no matter what he did 
to if. - 

He had bought a selection of 
parts and put the thing together 
most carefully (so he averred) 
with the help of diagrams of un- 
impeachab e corretness. Yet it 
had no voice. - Can you wonder 
vlieui I tell yoíi that he had 
reversed the H.T. connections, 
and that his grid condenser occu- 
pied the place designed for the 
leak, the latter being in series with 
griJ and I .1.negative. 

If good lecturers are chosèn wany 
conversions are sure to be made. 
He is a poor' secretary who does 
not enrol at once his man whose 
iìew-founJ ehthusiasm is red hot.. 
Much can be clone, too, by the 
individual wireless mani who can 
interest his friends in the greatest 
of hobbies and so help to further 
the spread of the movement. It is 
worth while to make the effort that 
may mean so much. 

A Reformed Character 
I am just re-rigging my aeial. 

Friends and neighbours have so 
taunted me about it that, stung 
at length into action, I have 
decided that something must be 

did not don the white sheet of 
penitence should suffer penalties 
too awful tó be set down in cold 
print, the great British conscience 
awoke. The outlaws, the bandits, 
the other pariahs emerged from 
the shadow of their lawless ierials 
and hastened armed with good 
silver coins (or the nearest that we 
can do to them iii these dys) to 
the post office to nìake their peace 
vhie there vas yet time. 

Many of them shrank from lay- 
inc bare their secret crimes to the 

the sense of unpurged guilt, but 
when they left the meekness had 
vanished. They vere men, 
ströng, aggressive men, Once more 
ready to look with scorn and loath- 
ing upon any who 'vere still so 
case-hardened as to continue in 
their wicked ways. 

Would You Believe It? 

'lis extraordinary to see what 
an unholy mess some fellows can 
make of \viring tip even the 
simplest and most staightforivard 

partly evaporated and they vi!l 
not join the brotherhood of \vire- 
less men unless efforts are made to 
rope them in. It is to the interest 
of all of us to see that wireless 
does go ahead, and it can do so 
only if the number of listeners-in 
increases and multiplies exceed- 
ingl y. 

All wireless cluh should start a 
regular propaganda by holding 
meetings, preferably with demon- 
strations, at which members and 
non-members alike are welcomed. 

The Sirrender of the Desperadoes 

THERE have been moving 
scenes these last few days 
during the playing of the 

sensational drama " The Capitu- 
lation of the Pirates or Hauling 
down thé Skull and Crossbones 
as staged by the Postmaster 
General. Stirred to its nethermost 
dépths by the moving appeals of 
the Powers that Be, and possibly 
b' the dread threats. that all who 

F isher and two silver coins across 
the counter, asking in low tones 
for the cleansing licence that 
should make them once, more into: 
self-respecting citizens, able- to 
hold up- their heads amongst their 
fellows. 

When the transaction was over 
and they were purified from crimé, 
you saw a vast change in their 
demeanour. They might have 
entered meekly, weighed down by 

have been aggravating delays of 
all kinds; there have been quite 
unjustified attacks on the quality 
of the broadcast entertainments 
made by a certain section of the 
Press. . - 

All this has led to a certain fall- 
ing off in keenness. People who 
would have purchased sets in the 
ordinary way held back till they 
could see how the cat was going to 
jump. Now their ardour has 

- 

f- 

I 
by the 

' 
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a,Iluding to the programmes, süg- sibIe,.sulject to the manufacturer down tó büsiness forthwith. 

496 
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thought fit, - to approve the terms 
of such Agreement, also to coñ- 
sider and pass the necessary reso- 
lution modifying the Articles of 
Association of the Cmpany. 

In the course of his opening 
speech I.ord C;ainford, Chairman 
of the Company, recounted the 
considerable difficulties which had 
now been overcome. He made 
reference to the technical pro- 
gress which had been made, and, 

flcations in the licensing regula 
t io n 5 

During the meeting, Major Bin- 
yon, a Director of the Company, 
gave brief particulars of the 
modified conditions now to be 
complied with by B.B.0 sets in 
order to be approved by the Post 
Office Engineering Department. 
Such sets are to be tested for 
wavelength range only, the in- 
clusion of reaction being permis- 

veloping into a lively interlude 
when he criticised the insertion of 
the word " knowingly " in thé 
constructor's licence. 

Altogether, however, the meet- 
ing was extremely harmonious, 
the proposed resolution was 
carried unanimously, and there 
appeared to be general satisfac- 
tion at the settlement of the long- 
drawn-out broadcasting contro- 
versi- and a strong desire to get 

WE vere privileged to at- 

tend an Extraordinary 
General Meeting of the 

above-mentioned Company in 
the Cannon Stréet Hotel E.C.4, 
on Tuesday, October 9th. The 
purposes of the meeting were 
to recei\e a report on the terms of 
an Agreement arried at between 
the Postmaster-General and the 
Directors of the Company, and, if 

Extraordinary General Meeting. 

gested that those vho are critics 
keep fairly in mind the fact that, 
whereas a theatre entrtains dif- 
ferent audiences with the same 
play, the broadcasters' problem 
was to entertain the same audi- 
ence by a different programme 
every night in the veek. 

Lord Gainford also outlined 
the progress of negotiations 
with the P.M.G. and the modi- 

supplying adequate instructions 
\vith each set to permit of its 
being operated without risk of 
causing interference. 

Opportunity was given to share 
holders to voice their opinions or 
to enquire upon any obscure 
points, and, as was only to be ex. 
pected, several questiOns were 
raised. One gentlemafl raised a 
question that gave promise of de- 

strung upon the suspended wires. 
as prodigally as pearls in a chorus 
girl's two-thouand-poi.ind neck- 
lace. Stout 7/IS'S are to replace 
the bell wire that constitutes the 
present lead-in. Everything in a 
word is to be slap up so that I 

rho said that cups, tumblers, 
dishes, and other fragile bits and 
pieces ''came to pieces in me 
'and.'' But the vireless set's 
little way of coming unstuck -all on 
its own teaches one that she was 
probably not without sound reason 

work perfectly vell up to the last 
moment that they are in use and 
then go and snuff out when they 
are doing nothiig, one somehow 
feels thit they are not quite play- 
-ing the gaine. . 

W11lESS WAYFARER. - 

-. 
THE BRITISH BROADCASTING COMPANY, LIMITED 

bringing in, when asked to do so 
of the nasal accents of Uncle 
Sam's broadcasting stations, I 
simply let it continue in its 
wickedness as an eyesore: and an 
offen to all good wireless men. 

What Will Happen? 
Nów the mast is to be raised by 

ten good feet. Comely stays are 
to secure its stability in the gales 
of winter. Insulators will be 

as well as the old. Anyone who 
has set himself the task pf improv- 
ing his already excellent set will 
know what I mean. 'Tis often a 
case of lo'e's labour lost. - 

Came to Pieces' in Me 'And 
lt is really terrible hov things 

come adrift, or fly asunder, or 
peter out of their own accord. 
One used to laugh heartily at the 
ancient joke about the housemaid' 

house that I visited. The set 
hadn't been touched since I left, 
and all was well with 'it then. 
But the first glance disclosed 
unhealthy-looking slimy patches 
on the wax of the high tension 
battery. No less than four cells 
had given up the ghost. Now if 
this happens when the set is work- 
ing every day one does not mind 
so much, for' the cells die in har- 
ness, so to speak; but when they 

than .t'other, that numerous insu: 
lators are essential, and things 
of that kind. But, to let you. 
into a grim secret, mine own has 
always been rather of the fearful 
example type. - 

I was too busy (which, of 
course, means too lazy) to attend 
to the thing properly, anti as it did 
all that was necessary, even to the 

may no longer incur the teproaches' 
of my fellows. 

The result should, of course, be 
a marked improvement in recep- 
tion, an increase in range, an addi 
tion to signal strength. But wilt 
it? If you have had much experi- 
ence of the little ways of wireless 
you will forecast as I do that the 
new contraption will not work half 

fgr her remark. You have n 
doubt had experience of it; cer- 
tainly you have if you are an old 
hand, whilst if you are more or 
less new to the game you svili 
know it to your cost sooner or 
later. - 

When I came back from a few 
weeks' holiday th wireless room 
was naturally the first part of the 
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one does nOt attempt any of the oniected permanently in. circuit. quency transformers will be given 
more complicated types, such as It is a simple matter, however, .to in next week's issue under " Con 
those with switching devices, the replace. these four terminals b) structioiial Xotes.'' 
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quires no gridleaks and con- 
densers between. the successive 
high-frequency valves, and it is 
quite easy to stabilise to any 
desired degree by a suitable design 
of the vindings. The construction 
of such transformers is a job of 
which the average experimenter is 
usually rather shy, since there are 
popular ideas that it is very 
difficult. 

Actually, however, so long as 

men of this variety is shown in the 
photograph (Fig. This is a 
very simple type, consisting of a 
disc of ebonite 2Am. in diameter 
and gin. thick, in the edge of 
which two grooves have been 
turned of the diniensions shown in 
1?ig. 2. The example in the 
photograph is provided with four 
terminals for the connections to 
the primary and secondary wind- 
ings, since it was intended to be 

k 

Fig. 2-A section view of the 
fra usformer showing constructional 

details: 

between the two windings. The 
constructional details of this trans- 
formei are clearly indicated in 
Fig. 2. . A further constructional 
article dealing with high-fre- 

Fig. 1.-A simple form oJ H.F 
lransform(r. 

\\here only one high-frequency 
valve is employed the tuned anode 
method s, no doubt, the most effi- 

cient form of coupling, but where 
more than one high-frequency 
stage is used the tuned or semi- 
tuned transformer has much to 
commend it. 

It is very cheap, since it re-. 

is very much flattened out so that 
it will work over quite a vide 
range òf waveleñgths, and the 

tuned '' type. 
This lattr is wound with fairly 

low resistance copper wire and has 
either one r both of its winnings 
accurately tuned td the received 
wavelength by meiis of a small 
variable condenser. 

Upon the shortei wavelengths it 
is mo?e usual to employ the tuned 
type bf transformer,, and a speci- 

vQcate of the type in which only 
one groove is *.ised, with both 
primary and secondary wound 
simultaneously or one above the 
other, having found that equally 
good results are obtainable with 
the two slots, and it is very much 
easier to secure efficient insulation 

wI 

AMETHOD . of high-fre- 
qu e nc y amplification 
which, in the writer's 

opinion, is being most unjustly 
neglected at the present time is 
that which. employs the high-fre- 
quency transformer as a method of 
inter-valve couPling., 

matter is really very simple and 
does not even require the posses- 
sion of a lathe. ll that is wanted 
is a little definite information f ròrn 
sonone who has done the neces- 
sary experimental drk as to the 
correct numbers of turns to put on 
the windings. This information is 
given upon this page, together with 
sorne hints for the actual construc- 
tion of the transformers. 

It must tie understood at the 
outset that there are two distinct, 
types of high-frequency trans- 
formers, namely, the semi- 
aperiodic type, which is wound 
with moderately fine resistance 
wire sò that the peak upon the 
resonance curve of its windings 

f6ur valve pins, so that the trans- 
former will plug into a valve 
socket, thereby enabling one to 
use a set of interchangeable trans- 
fonners to.cover the whole wave- 
length range. 

The primary and secondary 
windings are wound separately in 
the two grooves, and úch con- 
sists of 8o turns for broadcast re- 
ception, either of No. 40 single 
silk-covered resitance wire if it is 
desired that the transformer shall 
function without a tuning con- 
denser, or No. 36 d.s.c. copper 
wire if it is proposed to tune it. 
It will be noted that two separate 
grooves are specified for the wind- 
ing, since the writer is not an ad- 

t' 

THE CONSTRUCTION. OF HIGH- 
.FREQUENCY TRANSFORMERS 

ByG.P.K. . 

The following short article gives a few practical hints concerning H.F. 
transformers, together with onstruciional details of the one illustrated. 
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The grid condenser and leak, shown as 
C2 arid R respectivèly in all the figures, form 

of valve used, power, tc. - 

For serious work an aerial ammeter of the 

498 
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not serious as compared with an H.T. shock. 
The frequent practice of inserting the H.T. 

battery or generator straight between the 
plate terminal and the inductance is not to 
be recommended, as this puts the battery or 
generator at full H.F. potential and its capa- 
city effect, as well as any- faulty insulation 
from earth, may seriously hamper the efficient 
working of the set. 

Grid Condenser and Leak 

point will he reached where the.aerial current 
has a distinct iiiaximum, and any further in- 
crease in the resistance of the grid-leak results 
in a rapid falling off of the aerial current. 

s this optimum value is rather critical, it is 
absurd to huy fixed grid-leaks; some form of 
variable liquid resistance is recommended 
for preliminary experiments. The actual 
value of the leak required may be anything 
between a few thousand ohms and several 
hundred thousand, depending on the tvne 

D.C. currents from the II.T. supply while 
keeping out H.F. oscillations. It may con- 
sist of a cylindrical coil or a basket coil w hich 
would normally tune to about i,000 metres or 
more. This " shunt supply " has the advan- 
tage that the plate of the valve is the only 
part of the apparatus at lIT, potential, so 
that there is no danger of a severe shock 
should the aerial or inductance be accident- 
ally touched when the transmitter is running. 
Slight H.F. burns may result, but these are 

life of such cells is short and their use is ex- 

pensive unless the very best is made of the 
curretit taken from them. 

In experimenting, it is well to hase the 
grid-leak continuously ai-iahle. The con- 
denser may also be va"Fiable, but this is not 
so important; it may be of the fixed type with 
mica or glass dielectric and a capacity of 
about o.000 F. Starting with the resist- 
ance of the grid-leak at minimum and in- 
creasing its resistance gradually, a certain 

In the latter system the negative pole ofthe 
I-LT. supply is connected to the filament 
?hile the positive is connectec through a high- 

fequency choke L4 to the plate of the trans- 
mitting valve. V1. The plate is also con- 
nected to the inductance L1 through a con- 
denser C2, sometimes called the " anode 
stopping condenser," the value of which is 
best found by trial, but which may usually' 
have a capacity of o.00i zF. 

The function of the choke L4 is to pass 

The action of the grid condenser and leak 
in a transmitter is to put a large negative 
potential on the grid of the power valve, thus 
making the valve oscillate about the lower 
part of its characteristic curve, with the result 
that the grid-current damping is reduced and 
the same, or greater, aerial current is obtained 
with considerably less current consumption 
in the anode circuit of the valve. The latter 
point is.of material importance to those using 
small dry cells as a source of FI.T., as the 

Position of High Tension Supply 
IN Figs. i, 2, 3 and 4 the H.T. supply is 

shown connected between the aîiode in- 
ducta ncc and the junction of earth and fila- 

ment leads, a fixed condenser C3 of at least 
o..00i zF capacity being shunted across the 
LI.I'. leads as an H.F. by-pass. 

This method of supply is simple and direct, 
and gives as good results as any; but the 
alternative method of supply shown in Fig. 
5 has certain advantages to recommend it. 

i' important item s.lìich is frequéntly 
neglected. In very low power transmitters 
using 2 watts or less, it is perhaps not abso 
lutely essential, but in a transmitter using io 
watts or more on the plate it is usually very 
important. A vahe transmitter without any 
grid condenser and leak at all is apt to work 
near the upper saturation bend on the charac- 
teristic curve of the valve in use, and conse- 
quently use an unduly large anode current 
and give a poor aerial current. 

PRACTICAL SHORT.WAVE 
TRANSMISSION . 

V 

- 
By E. H. ROBINSON. V 

7he following is the conclusion of an article in which the author 
explains a practical short-wave C.W. transmuting circuit. 

(Continued from Vol. 2, No. 13, page 474). - - . 
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earths and careful adjustment of apparatus. fascinating for the experimenter. 
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largely on the aerial and the earthing. A 
good counterpoise below the aerial usually 
makes an enormous difference to the aerial 
currents obtainable. For an average amateur 
aerial, however, about 0.2 amp. may be 
expected for a plate power input of 2 wattS, 
and for io watts 0.5 amp. may be obtained 
with luck. These, hoever, are conservative 
estimates; some experimenters claim to get 
over í.o amp. into their aerials on io watts, 
though such feats require good aerials and 

vill become surprisingly strong, and one 
wonders whether their source can really be 
more than a few miles distant; but this illti- 

sion is dispelled after a short time by the 
signals fading away to complete inaudibility. 
The fading eÍect is no fault of the trans- 
mitter or receiver ; it is characteristic of short- 

ave transmission, and seems to be due to 
some irregularity in the, intervening medium. 

Perhaps it is the element of Sporting 
chance that makes short-wave work so 

leak R. For telephony the key is closed or 
shorted by a switch. It will he noticed that 
the grid condenser and leak have been trans- 
ferred to the earth side of the grid coil L2, 

as they work just as well in this position, but 
are not at the I-I.F. grid potential, and may 
be handled without fear of I1.F. burns. 

Results tó be Expectéd 
Very. good work may be accomplihed on 

short wavelengths. The aerial currents to 
he expected for any given power depend very 

Fi,. (J-A practical transmitting circuit for waveleogiks 
between 150 and 400 metres. 

night after dark (and, of course, after the 
broadcasting). 

The most remarkable feature about short- 
wave transmission over distances exceeding 
150 miles is thealternate swelling and fading 
of the received signals. At times the signals 

valve transmission. Any of the well-known 
methods of keying and modulation may, how- 
ever, be applied to any of tile circuits de- 
scribed. Fig. ô shows a practical trans- 
mitter which is efficient and convenient for 
all-round work on wavelengths between i5o 
and 200 metres. V1 is the main oscillator 
valve, while V2 is a choke control modulator 
used only when speech is to be transmitted. 

The valves V1 and V2 should preferably be 
of a similar type. L5 is an audio-frequency 
choke which may be the secondary of a small 
spark-coil, one winding of an inter-valve 
transformer or any similar inductive coil with 
a large number of turns and a laminated iron 
core. The 11F. choke L4 confines the 1I.F. 
oscillations to the valve V1, and is of the 
dimensions referred to in the description of 
Fig. 5. The Morse key K, for C\V. trans- 
mission, is inserted in series with, the grid- 

metres witn anOtlwr station in Ueneva (over 
400 miles from London), both statiohs using 
a power of io watts. French and Dutch 
amateur stations cari he raised almost any 

D.0 milliammeter is highly desirable in Qne 
of the leads from the H.T. supply. 'l'he usial.; 
place for the aerial ammeter is in the aerial; 
lead as shown at A in the various.figures. 

A Practical Short-wave Transmitter 
Nothing has been said so far in this article 

about keying for Morse trañsmission or 
modulation for radio-telephony as the 
primary object has been to gi\e hiiiis on how 
to obtain the best radiation on short-wave 

are very much characterised by freak effects. 
As a rule powerful signals are obtainable over 
short ditances, l)ut they become very 
attenuated and faint over long ranges (over 
50 miles): At times, however, especially during 
the night, the barrier of distance seems Sto be 
broken dow n fo intervals of varying dura- 
tion, and siglials may be exchanged on low 
power over remarkable distances. Thus one 
night the writer exchanged signals on 200 

October 17, f923 Wireless Weekly 

hot-wire type is absolutely essential, and a Ranges covered in short-wave transmission 

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

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


to this appeal a ready response, landlord fully against ill and Plymouth, to another meeting in 
and the British Wireless Relay every damage that may be done to the Guildhall. It is estimated that 
League that was, s now embodied his property, or the property of - in this way 10,000 people will hear 
in this section. Full particulars adjoining Iañdlords, directly due the address clearly and under corn- 
of the rules of this new section, to the erection, maintenance, or fortable conditions. 
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o o o 
\Ve are informed that the organ- 

isation of the transmitters and re- 
lay section is progressing favour- 
ably. it vilt be remembered that 
the President, Dr. Eccies, F.R.S., 
addressed a letter to all trans- 
mitters throughout the country in- 
viting them to ,join this section, 
irrespective of whether they were 
members of the Radio Society of 
Great Britain or not. There vas 

o. o 
We learn from Autoveyors, 

Ltd., that the General Electric 
Co. are now licensed to manufac- 
ture and sell the 3-E.V.C., and 
that their model of this instrument 
will be on the market, in a week 
or two. 

o o 
The Liverpool Marine & 

General Insurance Co., Ltd., are 
issuing policies to protect the 

Radio Conctruction Club," 31, 

Upper Brook Mews, \Y.2. 
o ' o o 

Ve. understand from the 
\Vestern Electric Co., that ar- 
rangements have been made. 
whereby on October 25th they will 
transmit by means of their loud- 
speaking equipment, the Premier's 
speech to the annual Conference 
of the National Unionist Associa- 
tion, in the new Palladium, at 

menters who anticipate taking an 
active part in them. 

o O O 

\Vith reference to the arrange- 
ments made foi- the W hite City 
Exhibition, a competition is being 
organised by the Radio Society of 
Gret Britain for tile best speci- 
mens of amateur-made apparatus. 
Atliliated Societies have been 
asked to select by competition o 
otherwise their best efforts and to 
submit them for exhibition pur- 
poses. Exhibits will be on view, 
and we are given to understand 
that some three or four prizes are 
offered by the President and Com- 
mittee of the Radio Society of 
Great Britain. 

o c' o 
The operator on the ''Bow- 

dom," said that the Calgary 
signals vere coming in clearly. A 
Calgary dance programme has 
been sent by wireless to the e- 
plorer in the far North. 

o o o 
Professor J. A. Fleming, 

FRS., is to deliver at Univer- 
sity College, commencing on 
October 24th at 5 p.m., a series 
of six lectures entitled " Ionic and 
Thermionic Valves." W e under- 
stand that the course is open to i 

limited number, and a syllabus of 
the lectures and particulars as to 
fees can be obtained on application 
to the Secretary, University Col- 
lege, Gower Street, L.ondori, \V. i. 

cherne from the tenant's point of 
view are that it relieves him en- 
tirely of all legal obligations to 
his landlord in respect of his set, 
and yet enables him to indulge in 
his hobby without interference. 

o o e 
An interesting and oriinaïclub 

has been formed near Paddington 
Station for wireless experimenters, 
where, for a small fee, members 
have the use of a small engineers' 
workshop during the day and even- 
ings for the construction of any 
set. FTee expçrt advice is at the 
members' disposal at any time, and 
an aerial is available for testing 
sets. Readers interested should 
apply to the Secretary, " Home 

AT the informal meeting of 
the Radio Society of Great 
Britain to be held on 

October 17th at 6 p.m. at the In- 

stitute of Electrical Engineers, 
Mr. Phillip R. Coursey, B.Sc., 
vill open a discussion on short- 
vave reception. In view of the 
forthcoming Transatlantic tests, 
this discussion should be of par- 
ticular interest t those experï- 

together with particulars of the 
lirst series of tests, will be found 
on page.511 of this issue. oo o 

From the Government wireless 
station at Calgary, wireless con- 
versation is being held with the 
Macmillan Arctic exploration 
party on the ship " Bowdoin," 
two thousand miles north of civil- 
isation, in the Arctic circle. 

dismantling of a vireless et and 
its aerial equipment, the property 
of his tenant. 

O <) O 

The cover is most ëomprehensive 
so far as the landlord is con- 
cerned, and meets every possible 
contingency that is likely to run 
him into expense in connectiofl 
with the tenant's wireless ap- 
oaratus. The advantages of the 

Wireless WeeKly 
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instead of down lead could have been used 
to incease the size of the aerial, I am sure 
results would have been better with the big 
áerial, short down lead, and long earth lead 
than-. with the small aerial, long down lead, 
and short earth lead. The total length of 
vire in the aerial and clown lead being the 
same in each case. 

Those amateurs who have their sèts at the 
top of the house, arid practiaJIy the whole 
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batteries; etc., being omitted. 

very veak signals. By putting a 0.0003 pF 
fixed condenser in series, this hum vas ahso 
lutely cut out. 

Reception using t;o earths was aßo tried 
and compared with noniál reception ou the 
small indoor aerial. The bells and the mains 
vere the two earths used; it was found that 

some stations vere slightly louder like this,. 

A 21 

The set was used downstairs and a 4oft. 
down lead was taken from the 32ft. aerial 
in my room. Many signals and telephony, 
including 20M, 20N, and 2KT vere re-. 

ceived. The down lead was then connected 
to earth, cut 2Oft. higher up, and the set was 
inserted there. Signals were slightly 
weaker. This was repeated higher up with 
only a 7ft. down iead. Signals aga.in were 
weaker, but not less than half as strong as 
dovnsta irs. 

If the 33ft. of wire which vere earth lead 

generator hum was- audible and drowned the 

Fig. 6.-T1,e two-valve circuit in simplified form, 

 ____ 
Fie. 5.-A simplified iflusiralion of the circuit for the 
first valve. Filament batteries, potentiometers, etc., are 

omitted. 

get a direct comparison, the set as then taken 
upstairs again, and I found that PCGG was 
certainly not more than three times as loud as 
down in the cellar. - 

One day another experiment was tried 

earth as the bells; ¡f the switch was open, 
the wire leading to the switch was only about 
half as good, because then it acted partly as 
a counter capacity and partly as oñe plate of 
a small condenser of which the other wire 
vas the other plate, so that the earth was 

partly a counter capacity and partly a- real 
earth with a small series condenser. It is 
interesting to note that the highting wires 
vent through the ceiling over the aerial, and 

then downstairs. In very case where the 
mains were used as a direct earth connection, 

TIlE set was then moed down to 20ft. 
above ground leve, next to 3ft. above 
ground level, and lastly into the coal 

cellar under the pavement, i.e., 7ft. below 
ground level, the franie standing ori tile floor. 
PCGG's music and speech, which liad become 
slightly weaker at every move, was still 
audible, the speech being quite readable. To 

of their iooft. of wire acting as an efficient 
aerial can therefore expect better results than 
those amateurs who have short aerials, long 
down leads, and short earth. 1f, however, 
the aerial span is fixed, it is better to hase 
the set as low as possible in order to get 
more wire on the aerial side of the set, even 
though the additional wire is a very poor - 
sort of aerial. 

\Vhen experimenting with earth connec- 
tions, the DC light mains were tried. As 
the voltage vas only 115 here, there vas no 
danger from shocks. \Vith the switch 
closed either of the wires made as good ail 

A FOUR WEEKS' HOLIDAY WITH :A 
PORTABLE. SET . 

By P. G. A. H. VOIGT, B.Sc. 

The following is the conclusion of an article describing a series of - 

- 

interesting exerinents with a novel aesign of valve-crystal reciiver. . . 

(Concludedfrom Vol.2, No. 12, page 435) 
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Fig. 2, looks rather complicated, so Figs. 5 
and 6 give the equivalent single and two 
valve circuits with grid potentiometer and 
other refinements and teaction omitted. 
Filament batteries are not shown. 

On the outward and return railay jour- 
neys I tried to listen in. On the outward 
journey I went in a coach which. was illu- 
minated by electric light. The commutator 
must have been in a very bad condition, be- 

RADIO PRESS "HOW TO MAKE" HANDB 

Coming out of a cutting incréased the 
strength. The more exposed were, the 
better the results. In fact, I could tell how 
the contour was changing simply by iisten- 
ing-in. . - 

Before the end of the journey the free ends 
of aerial and counter capacity were joined to 
get back to the loop aerial, but signals were 
much weaker, and T did not have time to 
make a proper test. 

)OKS ARE OBTAINABLE AT ALL BOOKS TALLS. 

weaker, of course, but the jamming did not 
come through at all. 

The Paris concert received on the 4ft. - 
turn frame with 3 valves and crystal could-be 
heard in the loud-speaker. Using the 
1,900-nletre tuning coil as frame (diam. 
8m., about 120 turns) it could just be re- 
ceived with very careful adjustment. On 
returning home, I found on my full-size 
aerial I needed one note-magnifier less than 
on the small indoor aerial at Brighton to get 
the same strength. The circuit diagram, 

ing. \Vireless "shadows" were quite 
marked. In one case a gasometer was passed, 
but there was no change in strength opposite 

- it. The decrease occurred between 20 and 
o yards farther on. 
Going through country stations with wait- 

ing rooms on each side of the main line 
always decreased the strength. Going down a 
cutting decreased the strength. In tunnels I 
could not hear any wireless signals, but inter- 
ference from the lighting dynamos on the 
other coaches increased in some tunnels. 

of wired wireless, the electric mains acting 
as the guide wires. 

nother kind of jamming was sometimes 
experienced. It was a continual buzz last- 
ing sometimes for half an hour and broke 
through on all wavelengths, hut was louder 
on some bands than on others. lt must have 
been nearly all electrostatic, because it could 
not be received on a frame. It was loud 
enough to jam all but the loudest coasi 
stations,- but it could not be received when 
using the frame; eerything was much 

Passing under telegraph wires, signal posts, 
stay wires, foot bridges, or any other earthed 
conductor caused a drop in signal strength. 
When the conductor was very high up, the. 
drop was not very great (say to - normal), 
but when the conductor was low, the change 
was very grçat, sometimes wiping out the 
signal altogether. The decrease in strength 
was not noticeable when the angle !etween 
the direction of the conductor and the vertical 
exceeded 30 or 45 degrees. Overhead con- 
ductors were not the only causes of screen- 

about 900 nis, is a great nuisance on 1,050 mS, 
and gets weaker as the wavelength increases. 
It was noticed that whenever the electric 
light mains were used as earth, this clock 
was jamming on a wider band of wavelengths, 
being comparatively loud on 600 ms. When 
the frame aerial was used upstairs on 
i,o5o ms the clock could not be received, but 
with the frame set 2oft. ldwer down, it be- 
came audible, and with the set in the coal 
cellar, where the mains came into the house, 
it w'as very loud. This seems to be a case 

metal framework), signals on this aerial and 
counter capacity were very weak. On join- 
ing the free ends of the aerial and counter 
capacity to make a single turn loop, there 
was a marked improvement. Before leaving 
the station the joint was opened so as to et 
back to the ordinary open aerial. The 
moment the train left the station, signals 
came in quite well, some being audible with 
only 2 valves and crystal. I expected to get 
a great deal of valve clang, but it was not 
audible above the noise of the train itself. 

and others were weaker, thus proving that 
reception on two earths is exactly the same 
as frame aerial reception except that only a 
single turn of unknown size is used. A 
blocking conclenserwas left in the lead to the 
mains for safety. 

About ioo yards from the hotel there is a 
jeweller who has an electric clock that makes 
and breaks its circuit once per second. On 
the ordinary aerial it becomes audible on 

caiise the crackling from it dros%ned any 
signal I might have heard. On the return 
journey, profiting by my previous experience,. 
L chose a conpartment which was illuminated 
by coal gas. The aerial (single wire) went 
just tinder the luggage rack and the counter 
capacity was another single wire at the back 
of the seat. \. proper earth to the heating 
system would probably have been better. 

\Vhile in Brighton station (glass roof on 
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enei-gv, very much smaller than 
those picked up by any of the types 
previously considered. The reason 
for tuis will be grasped from Fig. 
5. which shows the direction of 
the induced electrical impulses in 
the tvo ertical sides of a frame 

HAVE YOU READ I 

Io 

K 

course, the frame aerial would be 
useless. The existence of the very 
slight phase difference, however, 
enables small oscillatory currents 
to be built up in the fi-ame circuit. 

The amount of energy picked up 
by a frame aerial depènds chiefly 

HE CURRENT NUMBER OF "M 

503 

tp cut oit the unused turns, since 
objectionable absorption. effects are 
'ery prone to manifest themselves 
in frame aerials. It is assumed 
that a variable condenser of 0.001 
jF will be used with the above 
frames. . 

ODERN WIRELESS"? 

A23 

connection. 
The directional propertY of the 

frame aerial is, of course, made 
usc. of for a great variety of vire- 
less purposes. That of greatest 
value to the amateur is probably 
the selection of the desired statIon 
and . the elimination of undesired 
ones by arranging the frame so 
that its plane is parallel to the line 
of travel of the desired signal. 

lt must be emphasised that 
frame aerials are only capable of 
picking up quite small amounts of 

very minute bu nevertheless . de- - wa elengths. 

Size of Spacing 
Wavelength frame No. of \Vire between 

range. (square). turns. Tappings at. (S.\V.G.) turns. 

300-600m. 3 feet. 7 - - r 
1,000-5000m. 6 feet 40 Io, 15, 25 turns . 20 

5,000-i,000m: 8 feet 60 - - 15, 25, 40 turns 20 - 

finite time to cross the f!-ame. But Note : In the case of frames ha- 
for this slight time interval be'- ing tappings it is very desirable to 
tveen the two induced impulses, of use some sort of dead-end switch 

 vhich in itself makes them 
very selective and valuable in 
cases where much jamming is ex- 
perienced, and secondly, their very 
marked directional property (which 
means that they receive signals 
most strongly from a certain direc- 
tion, that is, signals passing in a 
direction parallel (o the plane of 
the frame produce relatively strong 
effects upon it, whereas those pass- 
ing in a direction at right angles 
to it produce little or no effect). A 
minor advantage of the frame is 
that jt does not require an earth 

Fig. 5.-The direction of the im- 
pulses generated in a frame by a 
given izalf-ivave is indicated by 11w 

small arrows. 

is a slight difference in time be- 
tween the impulse generated on one 
side of the frame and that gener- 
ated on the other, this being due 
to the fact that the waves take a 

that the frame must be capable of 
being tuned to the received wave- 
length, and when this wavelength 
is short the size and number of 
turns of the frame must be limited 
to such values as will give the de- 

sired resonance. The actual design 
of a frame to receive upon any 
given vaveength is a somewhat 
complex matter and cannot be 
treated fully here. It will pro- 
bably be much more useful to the 
experimenter to give in the accom- 
1anyim. table particulars of suitable 
dimensions of frames foi- various 

t 
.4--..-.- - -.- --.- --4.--.-- .---'---- -.- -'--- -.4- .--..- -- -- -- ---- ---+- -4--4--.- -.- ---- 

-s 

Frame Aerials 

ALTHOUGH the frame aerial 
is placed at the bottom of the 
list when makeshift aerials 

are arranged in order of the 
amounts of energy which they picic 
up, it should be explained that 
frame aerials have certain very 
valuable properties - which none 
of the others possesses. Their 
principal advantages ai-e, firstly, 
their extremely sharp tuning 

when acted upon by a wave passing 
in the direction shovvn by the ari-ows. 
As will be seen, the induced pulses 
tend to pass úpwards at each side 
of the frame and would annul one 
-another but for the fact that there 

DIRECT/Cl., OF 
-PASS/NC WA VES 

upen its size and the number of 
tui-ns of \'ire with which it is 
wound; the larger the frame arid 
the greater the nuiiber of turns, - 

the greater the amount of energy 
received. At first sight, it would 
seem that to get the best result 
one should make the frame as 
large as is conveniently possible, 
and to wind it with a very large 
number of turns of wire. Unfor- 
tunately, the matter is not so 
simple and one must remember 

-4----.-- -+--4'---4-- -+--+-- -.-+_ .... .4.- __.-_____ 

j . 

- MAKESHIFT - AERIALS . j 

+ - - By G. P. KENDALL, B.Sc., &aff Editor. + 

4 

- The conclusion of an article which commenced in our last issue, of + 
+ . 

special interest to experimenters not possessing an outdoor aerial. 
- 4 
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Fit. 3.-Circuit diagram of 1ze amplifier. same time permits the leads to be consistently 
short. 

5o4- - 

24 2T 

= -.---. 1__-_-_-___--__-__- - - -- 

The Panel and Base 
That part of the unit calling for most aften- 

tion is perhaps the panel upon which are 
mounted the tappings and adjusting switches. 
This panel is made from hard wood, and, as 
in the case of all wood panels when used in 
high-frequency units, all moisture must be' 
removed from the wood before satisfactory 
results may-be expected.. 

Components Required . 

-The components and materials necessary 
for the construction of an H.F. amplifier as 
described herein are as follows :- 

z valve socket. 
i filament resistance. 

cardboard tube, in. diam. by sin. long, 
lb. No. 24 or No. 26 S.\V.G., d.c.c. 

8 terminaIs. 
t variable condenser òf 0.0003 1aF capa- 

city (or standard parts to make). 
Quantity of No. i8 or No. 20 tinned 

copper wire for conr)ecting purposes. 
Figs. i and 2 are photographs of the front 

and back of the panel respectively, and, as 
will be noticed, the instrument bears a 
striking resemblance to the crystal receiver 
referred to in the opening paragraph. 

The arrangement of the components is such 
that soldering is an easy matter, and at the 

J 

UNDER 
this headin is described an 

instrument which may be used in con- 
junction with the crystal receiver and 

note-magnifier described in Wireless TVeekly, 
Vol. 2, Nos. 9 and io, or, if desired, in 
conjunction with any crystal receiver possess- 
ing variable tuning arrangements. 

Its cônstruction is simple and its design so 
thought out that little expenditure is de- 
manded of the constructor. 

should be gently baked until completely dry, 
hen it should be thoroughly soaked in 

molten paraffin wax and after removal allowed 
t'o cool; the superf1tiots vax may then be 
scraped off. This process will render the 
panel free from absorption. 

-An alternative suggestion is that the 
contact studs, together with switch-arms, be 
mounted on an, ebonite strip, thereby, calling 
for less care in the preparation of the panel. 

I' 

A SIMPLE HJ 
BySTANLEY G. R 

A useful unit which may be added to any broodc 

Should the instrument he intended for use 
with the crystal receiver and note-magnifier 
previously referred to, then the height of the 
panel and depth of the base should conform 
with the prévious dimensions, otherwise the 

is not held to any specified sizes. 
\Vith the panel and base cut and bracketed 

together, and all, holes for terminals, contact Fig. 1.-The ins/rumeni as seen from the front. 
' studs and switch-arms drilled, the whole 
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The H.T. positive terminal is now con- Fig. 4.-Details of the inductance coil. 
- nected to the remaining " output" terminal 

503. 
25 

mnt leg is connected to the L.T. positive. 
Now fix the inductance coil in position by 

means of a wooden crosspiece, as in Fig. 2, 

and solder the various tappings to the studs 
in the same way as was done for the crystal 
receiver. From the switch-arm controlling 
the single turn tappings, connection is now 
made to the aerial terminal and to the grid 
leg of the valve socket; the anode leg being 
connected to one of the " output " terminals. 

From the switch-arm controlling the ¡o- 
turn tappings, connection is made to the earth 
terminal and L.T. negative terminal. 72 EAPT/-? 7tRA4/N4 

IItIIiI- 

ri- 
-I 

 I ills 15 wounU on a carUboard tormer 4m. 
by sin., and consists of 69 turns of the No. 
24 or No. 26 d.c.c. wire and tapped in the 
manner indicated in TVireless lI/eekly, Vol. 

2, No. 9, and as illustrated in Fig. 4. \Vhen 
this unit is connected to the crystal receiver 
the inductance of the last-named becomes the 
tuned anode coil. 

Connecting the Components 
The connecting of the components is carried 

out as indicated in the Circuit diagram Fig. 3, 
and is best executed in the following order. 

Before mounting the inductance coil in 
position, complete the filament lighting circuit 
by connecting the L.T. negatie terminal to 
theblade of the filament resistance, and the 
end of the resistance to one of the filament 
leas of the valve socket. The remaining fila- 

Fig. 2.-The back of Ihe unII. 

and from thence tò ¿ne side of the 0.0003 zF 
condenser; from the other side of the con- 
denser connection is made to the remaining 
"output "terminal, the condenser thus being 
directly across the " output." 

The final connection is made from the H.T. 
negative to the L.T. positive. In high- 
frequency amplifiers, all connections should 
be soldered. 

If preferred, the reader may use a 0.0003 

/AF fixed condenser across the " output " ter- 
minal instead of a ariable type, but the fact 
that the variable arrangement adds consider- 
ably to the selectivity of the unit when used 
with a broadcast crystal receiver justifies the 
small additional expense involved. 

'J 

AMPLIFIER 
.. 1 

FTEE, Staff Editor. - . 

crysta1 receiver where Increased range is desn'ed.- . 

The aerial and:earth terminals may be seen- i 
at the top of 'ig. i, whilst the ' output '' ter J 

minais, for connecting to the crystal receiver, - 

may he seen on the bottom right. The L.T. I - - 

and H.T. terminals are arranged in a similar 
manner to those of the note-magnifier, that is - - - - 

to say, at the back of the base, (Fig. 2). 

The Inductance 
-. 
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distant signals be must feel that he 
has entered a new world, a world of 
which the people around him are 
qüite ignorant, and which could not 
be entered except by making the 
special preparations he may have 

I)elivered on September 26th, 1923. 

A26 

great difference from the type of 
hobby that we follow,' because when 
they make model engines they make 
mere copies of real things, which arc 
usually ext?ernely inefficient and in- 
capable of practical application. I 
remember very well the fiist steam 
locomotive model that I made, and 

oó 

lie is using fuit scale apparatus, en- 
sures that there i a perpetual flow 
of improvements and suggestions 
from the amateur fraternity into the 
practical world as regards wireless 
methods and apparatus. It seems 
probable that if ve could estimate 
the minor iniprovements of appara- 

seems to me, that to all these types 
wireless makes an irresistible ap- 
peal. Perhaps at first its attraction 
springs .trorn the sense of mystcry, 
the feeling of eeriness with which 
one picks up and listens to the 
sound of signals that have come 
thousands of miles from the great 
stations, or perhaps its attraction 
lies in the glow of achievement 
which follows an exploration into the 
region beyond the perception of the 
unaided human senses. The first 
time the amateur listens in toanv 

Dr. W. H Eccies, FRS., D.Sc. 

ously his mechanical and artistic 
gifts in the production of something 
useful or decorative; and the strictly 
mechanical devotee who makes 
elaborate working models of steam 
engines and other machines, as well 
as the man with electrical leanings 
who makes dynamos and model 
motors, is obeying the same instinct, 
the joy of making something. But 
these older forms of hobby have a 

less amateur tastes more completely 
than do any of the other scientific 
athateurs the joys of having &com- 
plished something really usable in 
every sense of the word. 

From the instant the wireless 
amateur first tunes up his receiving 
apparatus and listens-in to all the 
world's telegraphic traffic crossing 
sea and land and the boundaries of 
different countries, he comes into 
clse Contact with the practical tele- 
graphic world. This fact, taken to- 
gether with the circumstances that 

light of what is happening in the 
development of broadcasting in this 
country and other countries. An 
amateur, I take it, is a person ho 
is fond of the subject for its own 
sake, and not for what he gets out 
of it. An amateur cultivates his 
subject, perhaps as a erious study, 
or perhaps as a pastime, but the 
subject is never his main business. 
\Vithin the scope of this definition, 
epecially as applied to wireless, 
there are all sorts of persons. On 
the one hand we find people who 
are not learned in the physical 
sciences, and on the other hand we 
find mathematicians, physicists, and 
electrical engineers, each very 
deeply versed in his own particular 
subject, and it is very strange, it 

instinct. The boy who does fretvork, 
or the man who does ornamental 
turning, is employing simultane- 

employing commercial operators and 
doing commercial business, especi- 
ally as regards receiving apparatus. 
.s regards transmitting apparatus, 
the difference between the plant of 
the amateur and that of the pro- 
fessional is usually one of size 
merely and not one of quality. The 
efficiency, in the strict quantitative 
sense, of the amateur's apparatus 
may' in fact be greater than that 
of many a commercial station, al)d 
it is one of the problems of the large 
power ireless engineer to try to get 
big plants working as efficiently as 
the small plant of the amateur can 
work. In consequence of this dif- 
ference between wireless as a hobby 
and any other hobby I have ever ex- 
perienced, I can say that the vire 

* YE R ago our then Piesi- 

J_' 
dent, Admit-al Sir Henry 
Jackson, set up the custom of 
an autumn address on what 

might be called the politics of ama- 
teur wireless, and therefore, in 
accordance with custom, which we 
cannot yet call immemorial, I am 
going to address you this evening 
on the amateur and things of intei- 
est to the amateur, especially in the 

been making foi- weeks before. In 
addition to these very unusial ele- 
ments of fascination, wireless offers 
nearly nil the other distractions, 
difficulties and delights that any 
other hobby ever did oiler. 

We may say that when following 
any study or hobby, any amateur in 
any subject is obeying an impulse 
towards making something; he is 
answering the call of the creative 

"s- 
.;; 

the great diîìiculty that it experi- 
enced in dragging its slow length 
along. These things are admittedly 
things to be put into glass cases for 
admiration and not for use. Therein 
is a great contrast with wireless. 
The apparatus of the wireless ama- 
teur is practical apparatus. It is as 
good as, and sometimes better than, 
the apparatus supplied by commer- 
cial firms, supplied, in fact, .to ships 

1 

THE AMATEUR'S PART IN WIRELESS 
DEVELOPMENT 

By W. H. ECcLES. F.R.S., D.Sc. 

Autumn Session Presidential Address io the Radio Society of Great Brilain.* 
,. 
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as Rutherford stayed only about 
two months with wireless, ve had 
too little Rutherford. 

Later, Duddell, whilst still a stu- 
dent. discovered the singing arc, 
which, in the hands of Poulsen and 
other practical engineers, has be- 
come one of the. most important 
elements in high power wireless tele- 
graphy. At a later date, 'hen 
wireless was in full swing as an in- 
dustry, the work of innumerable 
amateurs brought forth .a great mis- 
cel!any of detectors. The various 

to notice, in passing, that the 
numerous eiegant arid simple 
methods of calculating inductances 
by means of abacs have emanatel 
from the amateur world under the 
stimulus of the desire for accurate 
scientific design. These and numer- 
ous other small improvements all 
contribute to the general advance in 
the technique of wireless construc- 
tion and operation. 

The above survey of the influence 
of the amateur on wireless progress 
encourages pne to declare that if 

casting as it is to-day is indebted to 
the amateur for its existence. In 
America the broadcasting movement 
vas started by amateurs and their 

clubs and societies giving gramo- 
phone concerts and other entertain- 
ments to their fellow amateurs. In 
this country a similar movement 
took place, but vas limited to 
smiialler dimensions by the restric- 
tions which were an aftermath-of 
the \var. 

(To be coimlinued:) 

follow at that date. One ma say 
also that until about 1897 larconi 
vas an amateur making experi- 

ments with Hertzian waves, as were 
a great many people in the various 
physical laboratories and lecture 
rooms throughout the world, and 
Rutherford's open-air experiments 
with his own magnetic detector in 
1896, when he received signals 
across Cambridge, a distance of a 
mile and a half, vere done without 
thought of pecuniary recompense. 
On that occasion we may say that, 

and turned their vireles experience 
and their talents to the design,cori- 
struction, operatiDn and imprové- 
ment of apparatus for use iii :\:ar. 
Of the countless gadgets invented 
by the tränsformed àmateurs a great 
many survive to this dai, and may 
be seen by the observant eve in much 
of the apparatus now manufactured 
in various countries. lt is vers' in- 
teresting to note that a great man 
of the different ways of winding in- 
ductance coils now practised are 'lue 
to the experimenter; and it is v.11 

mentioned, but also many of those 
who make minor improvements, 
tend to cross the boundary and be 
come technicians. This is also of 
great advantage to the community, 
for it is in my opinion certain that 
no new technique, no novel industry, 
can possibly develop rapidly uñless 
this transmutation takes placé 
freely. We have seen this happen 
during the var, and again, quite 
recently, during the rise of broad- 
casting to popularity. - 

This recalls the fact that broad- 

coherer with the tapper, back in i8, constituted the first complete 
wireless receiving set ever as- 
sembled, and vas certainly (lone 

for fun." lt was an aside from 
his laborious scientific work in the 
laboratory and in the studs in fact, 
he probably set it up to amuse 
people, and it is rather a curious 
reflection that this earh piece nf ap- 
paratus is regarded, and must be 
regarded, as more important in the 
practical world than those studies 
which Sir Oliver Lodge preferred to 

that the frame aerial was introduced 
into practical work. Again, in 1913, 
a young American student, E. H. 
Armstrong, working with wireless 
circuits because he loved them, pro- 
duced the first auto-heterodvne re- 
ceiver using.the audion, and stag- 
gered all the prdfessioiats. and com- 
mercial experts of the vorldbv de- 
monStrating in New York tIle re- 
ception of trans-.\tlantic sigaals,in- 
audible oherwlse. Finaift; hen 
the var came, the amateui-s pene- 
trated ii their hosts into the trmies, 

entiv successful amateur should 
often be drawn into the wireless in- 
dustrv in a professional or conimer- 
cial capacity when that industry 
e,xpands. That happens in every 
walk of life-literature, music, art, 
and connoisseurship, sports and 
games-and therefore, why not in 
science? That this is so does not 
detract from the beneficent influence 
that amateurship has exerted and 
still exerts in every branch of human 
activitv .And that not only the 
prominent personages whom I have 

- guidance of men who vere neither 
telegraphists nor engineers, but 
merely lovers of the infant science. 
Perhaps it is in the nature of a 
Platitude to state that before vire- 
less became commercial all the 
workers in it vere amateurs; they 
were experimenting in ignorance of 
the vast commercial future before it, 
and vere studying it without 
thought of gain. Sir Oliver Lodge's 
work with the short aerial, on waves 
a few metres long, using the filings 

forward the crystal detector, who 
found out the best combinations, 
who introduced it into our subject. 
It was some time after this work 
by the amateur that the crystal de- 
tector came gradually into practical 
commercial telegraphs'. 

Again, it is notable that the earli 
est frame aerials vere employed for 
directive reception by amateurs, 
especially in America and Germans'. 
It was some years after these early 
trials by tlie American amateurs 

so many things to tr' nor have made 
so many trials. Again, it is a tenet 
of some commercial firms to re6lst 
improvements in standardised :p- 
paratus until as much business as 
possible has been done with the 
standardised apparatus, or until 
some other firm threatens their posi- 
tion. This is always, in all indus- 
tries, a well-known clog on the 
progress that the employees could 
make if the' \vere unhampered. 

lt is inevitable that the promin- 

tus anU conveniences attached to 
modern commercial apparatus, it 
would be tound that the contribu- 
tions of the amateur w'ould outweigh 
those of the commercial designer. 

We would go further, and say that 
many of the great advances in vïre- 
less hare been initiated br the ama- 
teur, and that most of the earl's' 
steps in the inception of the subject 
were taken under the stimulus and 

contact detectors ranged from \'al- 
ter's tantalum mercury instrument, 
in which a fine wire of tantalum 
(lipped into a cup of mercury, to 
Pickard's perikon detector, with it 
crystals in contact, through all sorts 
of combinations of crystals and 
other things, metals and liquids, 
which were tried in every country in 
the world by a legion of amateurs. 
lt vas the amateur who brought 

wireless investigation, invention 
and design had been confined strictly 
to commercial firms, the develop- 
ment of wireless would have been 
slower, and the subject would have 
been in a position less advanced than 
it is fo-dar. For one thing, the 
people permanently engaged in the 
industry are few in number corn- 
pai-ed with the amateurs, and there- 
fore they could not have thought nl 
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in so many parts of a circuit, no 
details of the actual vindings are 
given, as this vill obviously de- 
pend on the particular function the 

A28 - 

which caiì be cut from good hard 
wood of i-in. thickness. 

We shall, require two Dieces for 
the end supports, each sin. 

508 

having previously placed in posi- 
tion the small block with the hole 
through it,' which is to 'aCt 'as a 
pedestal bearing for the ball 

LLLtliil 
Fig. 1.-Cross section showing stator 

and rotor. 

a simply made instrument vilt 
prove useful to á large number of 
readers. 

Since variometer can e used 

The tubular former should next 
be made of everal layers of stout 
cartridge paper vell glued to- 
gether, or, better still, a good tube 
of cardboard should he obtained. 
It should be about din. long and 
have an inside diameter of 

In this tubular former drifl 
two holes in the centre, diametri- 
cally opposite, to take the spindles 
of the spherical former. 

Now make the wooden stand. 

Fig. 2.-The rotor. 

eñd pieces and place the spherical 
former in its position inside the 
tube, screwing the spindles through 
the holes in the tube into the 
spherical former. The top spindle 
should he 2in. long, and the 
bottom iin., both king of 1-in. 
brass ro,T. Then mount the end 
pieces and tube on to the base, 

densers that its introduction into 
the circuit brings about, that it is 
felt the folloving description of 

___ 

r 

,, I 

i/I 
n. I 

5' ROTOR 
I II 

I 

/ 
\\ 17/- 
«.1 
'p-. 

- 
i -r 

rotating inside a tubular coil. 
Taking the rotor first, this 

should be a hard wood ball 3Ain. 
in diameter, turned as shown in 
Fig. 2, so that there is a raised 
section at each side to hold the 
winding in place. If this is not 
done it will be impossible to wind 
the coils without their collapsing. 
Drill two holes hin. in diameter 
in the centre of the grooved por- 
tion, each penetrating about a 
quarter of the vay through but 
not . meeting in the centre, into 
which brass stems may be inserted 
to mount the ball in the tube. 

Alternatively, the wooden ball 
may be replaced by a cardboard 
tube of the same external dia- 
meter and short enough to permit 
its rotation within the outer coil. 

assemble the vhole'unit so that any 
necessary mechanical adjustments 
can be made without fear of 
damaging the windings. 

First of all fit the tube into the 

.35k 

Conducted by R. W. HALLOWS, N.A., Staff Edtior. 

A SIMPLE VARIOMETER 

4 

AVARIOMETER is such a variometer is destined to perform. 
useful coniponent of the Referring to Fig. i, it will be 
modern receiver, apart seen that the variometer Consists 

from the economy in.variarle con- of a tubular or spherical former 

square, with holes in the centre of 
each to fit over the end of the tube, 
one piece for the base sin. by 
din., and two pieces for the 
sphere supports-one piece kin. 
by hin, placed along the top of 
the tube from end.to end-and a 
small block im. square for the 
hottQnl spindle. 

Before - windin the formers 

s s s 
C- 

( 

vi' 
'Ir 
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apart can be purchased from ad- 
vertisers in this journal quite 
cheaply or else can be made at 
home without much difficulty. 
Take a block of ebonite sin. thick- 
and measuring un, in width by 
Iin. in length, and ii its lower 

through the centre of each. Pass 
a 4B.A. bolt through both strips 
and the coil, placing one of the 
discs on either side of the coil. 
Put on a nut and tighten down 
sufficiently to hold the coil firmly 
but not to crush it. 

509 

2m, long is coated at each end. 
Round each of thee end pieces 

is wrapped a piece of thin sheet 
copper pulled tight to make con- 

tact and secured by running a 
lilfie solder along the joint. When 
fitting these contacts, care should 

A 2() 

in designing a mounting that is 
really satisfactory. Perhaps the 
best way is to provide them with 
plug and socket fitted bases, which 
vil1 Suit tuning stands designed 

for de Forest and other similar 
coils. One can then use the same 
stand for both honeycomb or duo- 
lateral inductances and baskets. 

A simplé way of doing this is 
shown in Fig. 3. little ebonite 
blocks fitted with a plug and a 
socket spaced the right distance 

FÉg. 3.-DimensEons for basket coil 
mountings. 

mounted. Drill n 4B.A. clearance 
hole tin. from the top of each, 
and two others gin. apart at the 
other end. Fix one of these to 
either face of the holder by drill- 
ing two B.A. clearance holes and 
inserting a pair of inch-long bolts. 

Next cut out two discs of wood 
or stout cardboard, and make a hole 

the commercially manufactured re- 
sistances are of either too low or 
too high values to give the best 
results. 

In such cases -a simple home. 
made resistance as described below 
is very often invaluable. . - 

An ordinary slate pencil is sawn 
in halves, leaving two portions each 
about 2 ìfl long. One of these 
halves is taken and painted with 
Indian ink carefully applied with 
a camel-hair brush so that a band 

that they are cheap. For hort- dental knocks. R. W. H. 
wave reception they are very effi- 
cient, owing to their low seif-capa- 
city, and, as a set that will tune : 

,if i 

from 200 to 3,000 metres can be 
' , 

A SIMPLE ANODE 
bought for a few shillings, they are RESISTANCE deservedly popular. The main ob- 
jeçt ions to t hew a re t hat they a re . 

rather fragile and that it is most 
j 

) difficult to get two with precisely ii THEX experimenting wih 
similar electrical properties. .. VV resistance-capacity coupled 

The coils are sold unmounted, high- or low-frequency 
and many amateurs find difficulty . . I 

k-'1 j - . amplifiers, it often happens that 

the mounting of this unit is ac- 
complished with a little care on the 
part of the builder, a very useful 
piece of apparatus will result. 

R. Vs. H. 

4. 4. 

MOUNTINGS FOR 
BASKET COILS 

+ + 

BASKET coils have their 
drawbacks, bur the hare one 
enormous advantage, which is 

wide with a length iin. greater 
than the diameter of the coil to be 

passes from the circumference to 
the central hole via one of the 
spoke holes. lhis is the " oùt 
vire. If one makes a practice of 

connecting in-leads to sockets and 
out-leads to plugs the coils will 
all be properly mounted. 

n improvement on the mount- 
ing described can be made by 
using discs of thin ebonite, cellu- 
loid, or even cardboard cut with 
a diameter iin. bigger than that 
of the coil to be mounted. Such 
discs act as protectors for the 
widings and prevent them from 
being crushed or displaced by acci- 

spindle bearing, which is the piece 
of wood din. by iin. The posi- 
tion of the hole in this piece should 
be very carefully found by 
measurement. Lastly provide the 
knob, pointer, .and scale; the knob 
can be obtained ready-made com- 
plete with, pointer, the scale being 
an ordinary small protractor fixed 
to the cross-piece, or here again a 
bought corponent can be used. If 

with their centres in. apart. In- 
sert a plug and a socket into these 
and drive them home by. gentle 
tapping. Di'ill and tap a 
hole from either long edge right 
into the brass of the plug and 
socket, arid put in a 4B.A. screw 
with.. a' round head, placing h 
washer under the head. 

Now take some tin.. sheet ebon- 
ite and cut out two - strips in.i 

coil to the screws which secure the 
plug and socket, and the job is 
complete. - It is important, by the 
wayç that coils should be sO 

mounted that their windings run irí 
the same direction, otherwise yÒu 
may have troul?le if they ae ued 
ifi the reaction circuit. It. is'.not 
at' first sight eay to see which wirè 
is which, bt if you look carefully 

will see. that one Qf them 
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I The Sterling Telephone Co., Ltd. 
tor, turned back upon itself, and 

Referring to - "Wireless Weekly" 
have Just plcced on the market a vhpped it i ne \ ire. e jhree'alve receiver, the coils shown 
range of variable condensers de- hare don-lead may reach to 

Z are Atlas coils made by 
signed lo have a straight line within a few feet of the building, H. Clarke & Co., of Mancheste,. 
characteristic and provided with i but at this point it is usually These coils have very low re- 

vernier attachment, desirable to join it to a length sistance and self-capacity. 
- ....................................................................... of heavily insulated calle, the i - ............................................... 

510 
A 30 

anode. If, however, the filament 
be heated uy alternating Current, 
the electronic current passes across 
to the anode whenever the heating 
urrent sinks to a low value, and 

consequently the valve gives oscil- 

lations which may be used for 
radio transmission. A tube of this 
kind; ratéd at T,000 kilowatts, is 
in th course of deelopment. 

j. H. T. R. 

VoL 2, No. S. H. B 

SOLDERING THE 
LEAD-IN 

çj 

THE aerial and the down-lead 
should, whenever possible, be 
all of one piece, the wire being 

simply taken through the insula- 

that you may have both hands free 
for the job. In the left hand hold 
a pad of rag vell saturated with 
tallo ; with, the right wield the 
soldering-iron, which should be of 
large size. Take up as much 
solder as you can with the iron, 
running it into the joint, and wip 
it smooth with the i-ag. Continue 
until the joint is completely covered 
with a neat, smooth sleeve of sol- der.R. W. H. 

Irving Langmuir. Some very 
interesting special applications 
have been developed, amongst 
which may be mentioned a 
simple form of the magneton 
which is suitable for high-power 
transmitting valves. The essen- 
tial feature is a large straight 
filament arranged along the axis of 
a cylindrical anode. The mag- 
netic field produced by the current 
flowing through the filament, if the 
latter is d.c., is sufficient to pre- 
vent the electronic emission f rom 
the cathode froni reaching the 

horizontal direction all along the 
centre line, on the upper side of 
it to allow for cleaning up. Care 
must be taken to see that the tenon 
saw cut is made sufficiently deep 
before doing this, which results in 
a clean square cut. To linish, the 
chisel is run lightly straight across 
the grain, and the groove is finally 
sand-papered. To keep a chisel in 
good condition, which is essential 
for easy work, it should be sharp- 
ened in similar manner to a plane- 
iron, as described on page 322 of 

Two of them are left pointing for- 
ward; the other fie are bent back 
till they stand out like the arms of 
a starfish. The down-lead is 
treated in the same way. 

The next process is to twist the 
two straight vires of each cable as 
tightly together as possible with 
fingers and flat-nosed pliers. The 
other \vires are now taken singly, 
and from each end alternately, and 
twisted tightly round these. 

\Vhen all are in place and the 
joint has been flattened well down 
v ith the pliers, soldering may he 
(lone. Give it a good dressing of 

tiuxite. and hitch ui the vires so 

4. 4. 

DULL-EMITTER 
VALVES 

3 3 

THE dull -emitter valve has 
been principally developed 
in: the laboratories of the 

General Electric Company in 
America, especially by Dr. 

depth is made witn a tenon saw. 
Another line is marked down the 
centre of the thickness of the wood, 
and short sharp jabs are made in a 

CH/SEI 

Fig. 4.-illustrating time method sag- 
-gested for culling grooves in wood. 

find difficult, the following hints 
may be found useful. 1f they are 
carefully carried into practice the 
result will be a neat, solid joinr 
of low resistance and quite immune 
from corrosive action of moisture 
or soot. 

The first step is to bare about 
three inches of insulated wire, 

hich we will suppose COnsiSts, 
like the down-lead, of 7/22's-that 
is, seven strands of No. 22 gauge 
wire. The strands are each 
scraped hiight with an old knife. 

is just under -iin., so that a lit]e 
of the Indian ink protrudes. 

Using the camel-hair brush, 
join the two end coatings of Indian 
nk by another ink line about in. 
wide. 

-If the component is now piaceri 
in the set in use, its resistance will 
in all probability be found to he 
too low. If this is the case the 
ink line is reduced. in width by 
scraping with a knife. 

R:\\.H. 

e 
CUTTING GROOVES 

FOR grooving wood for 
wireless cabinets, a chisel 
may be used, in lieu of 

a special grooving " plane, 
as follows. ['he cutting line 
is marked upon the face of the. 
WOO(1, at the correct distance from 
the edge, and a cut to the desired 

which should-not be less than those 
of the down-lead itself. It is es- 
sential that this joint should be 
soldered, for it the wires are 
merely twisted together perfect 
contact will not be obtained. 
Further, when the action of damp 
has formed a thin skin of oxide 
over the surface of the v ires a 
very high resistance may be set up 
at the joint, which is just the place 

here it is least wanted. 
As the making of a soldered joint 

between a pair of thick cabled 
wires is a job which many people 
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Any person belonging to an of the four (Continued on page 514.) 

SII - 

A 

rue ecruon. 
4. The Committee shall consist of the 

President of the Radio Society, the Treasurer 
of the Radio Society, and three members 
elected by ballot from classes TM and TN, 
Pf whom not more than one shall he from 
class i'N. 

5. During the coming Session the organ- 
¡ser of the trans-Atlantic tests will serve as a 
special member of the Committee. 

6. The first election of the Committee 
will be conducted as follows 

notes on. the strength of each station, to the 
Secretary of the Transmitter. and Relay 
Section. 

During these first tests the procedure on 
each test night will be as follows :- 
Part i-Outgoing Transmissions. 

Each transmitter on duty will transmit 
cérlain selected matter in Morse at a rate not 
exceeding 12 words per minute, commencing 
precisely at the scheduled time and following 
the usual rules with regard to call signs. 

classes RM and RN must be holders of re- 
ceiving licences. The annual rates of sub- 
scription may be amended at any time by the 
Council of the Radio Society. 

2. All persons within the Section will 
obtain the programmes of work and may vote 
for the election of the Committee. 

. The work of the Section vjl1 be directed 
by a Committee, sho shall have power to 
co-opt members. The Committee will be 
responsible for the election of.candidates tp 

selecting transmitte's for the trans-Atlantic 
tests. 

From the lists of transmitters batches of 
ten or more will be selected and different 
nights assigned to each hatch. For each 
night a table w ill he prepared showing. the 
time at which each transmitter will com- 
mence work, and this time-table will be cir- 
culated to all the Section. Each observer 
should keep a log of what he hears,- and 
should send an abstract of the log, with 

i. All persons holding - experimental 
licences are eligible for election to the Sectior 
in one of the following classes 

Annual 
Subscription. 

Members of the Radio Society 1Class TM 55. od. 
and its Affiliated Societies ' ,, RM 3S. 6d. 

T - TN ios.od. Non-members. 
,, RN 7S. od. 

Persons in classes TM and TN must be 
holders of transmitting. licences, and in 

become memb-s of any grade of the Radi 
Society of Great Britain. 

Members of the British \Vireless Relay 
League are admitted to the full privileges of 
the Section. At the termination of the period 
.coered by their. subscription they should 
join one of the classes of the Sectioii. 

First Series of Tests 
These tesis are chiefly foj the purpose of 

estimatinp the ranpes of stations. and for- 

them to improve their apparatus; (2) to join 
hands with similar organisations overseas; 
() to inestigate the quality of the trans- 
missions in various directions at different 
hours; () to establish a collection of wave- 
meters and other usef iii apparatus for loan 
within the Section. In supporting the Sec- 
tion the Radio Society will protect the prin- 
ciple of " Freedom for Experiment." - 

Rules of the Section 

order of aggregate preference, and w ill an- 
nounce the names of those three persons with 
the largest number of votes who are eligible 
and willing to serve. 

7. n account of the expenditure of the 
Section shall be rendered to the Council of 
the Radio Society monthly, and the Council 
shall have power to restrict expenditure at 
any time. 

8. lt must be clearly understood that 
persons joinint the Section do not thereby 

Ijc tiab ío ,ocíct of great Urítamn. 
The following are the Rules governing the newly formed Transmitter and Relay Section. 

THIS new section has been formed be- 
cause the Brrtish %Vireless Relay 
League has been merged in the Radio 

Society of Great Britain. The objects of 
the Section are (i) to promote intercommurji- 
cation between experimenters and thus assist 

classes may send to the President between 
the 25th and the 3oth November, 1923, a 
sheet of paper bearing three names of eligible 
persons arranged in order of preference and 
signed by the proposer. The President will 
count the votes and arrange the names in 
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ment. 

Forthcoming Events 
OCTOBER. 
j7th Wi_o.).-Children's hour. 

Uncle JelT will talk on "'lue 
Families of Instruments in the 
Orchestra." 7.30, Orchestra. 
8.45, Landline transmission of 
'the opening of the Bournemouth 
Station (tBM, 410 metres). 

i8th (TLIURs.).-Miss Hilda Dede- 
rich, Pianist, " The dventures 

A 2 

wave band for broadcasting pur- 
poses. It was originally intended 
that Aberdeen should have a wave- 
length of 360 melies, lait it has 
now been allotted 495 metres. 

D El El 

BELFAST.-\\'hile the Glas- 
gow station, with its cheery- 

voiced announcer is always first 
favourite with Northern Ireland 
I isteners-in, London has recently 
establishd itself very high in 

512 

Forthcoming Events 
OCTOBER. 
7th (WED.).-7.3o, Performance 
of '' Elijah.'' 

iSth (T1-luRs.).--.9.3o, Special pro: 
gramme of Beethoven Music 
with explanatory talks. 

i9th (FRI.).-7.13, Mr. S)dney 
Russell Draiûatic . Company, 
Trial Scene from " The Mer. 
chant of Venice." . - 

23rd (TuEs.).-7.15, Greys Concert 
Party. 

with the excellent reception that 
the Postmaster General's recom- 
mendation obtained in the Press.. 
There is no .doubt that on the 
whole, the Press, the public and 
the tade have accepted the com- 
promise as being the best possible 
in the circumstances. The fact 
that component parts ai-e to be of 
British manufacture and not 
marked B.B.C. has gone down 
well with the public, especially in 
these critical days of unemølov- 

ABERDEEN.-It is interest- 
ing, on the occásion of the 

opening of the new station of the 
British Broadcasting Co. at Aber. 
deen, to realise that the general 
manger, Mr. J.. C. W . Reith, has 
very cipse associatidns with the 
tOwi I. 

'o : 

One of the lirst 'fruits of the 
Broacasting Committee's labours 
has been the extension of the 

The weekly request pro- 
grammes continue to be extremely 
popular, so much so, in fact, that 
it is quite impossible to respond 
at once to all the requests. lt 
may be taken for granted, how- 
e\rer, that every endeavour is made 
to meet all reasonable ones in due 
course, and it is hoped that re- 
quests will continue to flow in, for 
they, form a valuable criterion of 
what the wireless public likes. 

Rock,'' sung by Miss \Vinifrec 
Fisher, gave us great pleasure, 
and it vas a pity that the selection 
had to be sung in French, for the 
.singer1s diction suffered, ever so 
slightl5r- We should like to hear 
this little gem of Schubert again, 
but , rendéred in Miss Fisher's 
clear English diction. 

o o 

The B.B.C. are very, satisfied 

21st (Sus.).-3.o Transrnitted 
from Steinway Hall. Miss 
Catherine Aulshrook, Mr. \Vil- 
ham nderson, Miss Adela Ha- 
maton. Evening, Trafalgar Day 
programme. "Songs of the 
Sea," by William Michael, with 
Choius and Orchestra. 

22nd (M0N.).-\Vagner evenin'g. 
Mr. Robert Parker, Miss May 
Blyth and Mr. John Perry, con- 
ducted by, \yhmer Buest. 

o o 

capturing -' any welL-known' in- 
dividuals who corne to the city 
and persuading him or hei' to 
broadcast a short address. Thus, 
the Chief Scout, Sir Robert 
Baden-Powell, w-ho ivas in Bir- 
mingham for an evening recently, 
was enticed from his Rover Scout 
Conference to the New Street' 
Studio, whence he gave a cheery 
message to listeners-in. 

D D D 

LOEVDON.-The past veek has 
been full of good things in the 

way of music and singing, for ve 
have been afforded another oppor- 
tunity 'of hearing some exceptional 
violiii numbers by that splendid 
aitiste, Miss Daisy Kennedy. 

o o o 
Schubert's " Shenherd on the 

By OUR SPECIAL CORRESPONDENTS. 

of Pip." 7.30. Shakespeare's 
":Macbeth." Principals : Mr. 
Norman \T: Norman (líacbeth), 
Miss Beatt:ice Wilson (Lady Mac- 
be/li), Mr. J. il. Barnes 
(Bai:qiio). Incidental music to 

Macbeth." Savoy Orpheans. 
i9th. (Fiu.).-Orchestra. 
20th (S.tT.).-l)ance Band. Roost- 

ers' Concert Party.' 

their popularity. Strangely enough 
2L0, though about 32.5 miles from 
Belfast, is distinctly heard on a 
three-valve receiver, while Bir 
iningham, only 220 miles away, js 
very often indistinct. . 

0 0 D 
lRJIIVGHAilI.-5IT is fol- 

'-'lowing th gratifying policy of 

B ioa 
1L 

dcasUn News. 

:: 

.4 
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not previously heard wireless 
music, to listen to " Romeo and 
Juliet," he declared it was the 
finest musical treat he had had in 
his life, and that if the opera were 
performed at any of the theatres 

Mr. F. Bligh Bond. pheans. 
21st (SuN.).-S3o, Armstrong- 19th (FRT.).-Mr. G. A. Atkinson, 

Whitworth Orchestra. Mr. Hugh Film Critic. 
Spencer. 9.0, Rev. R. G. Par- - 20th (S.r.).-Lt.-Col. Crisp on the 
SOflS. Humours of Football. Mayor- 

22nd (M0N.).-3.3o, Miss Doris elect of Lewes. 

513 
A 3 

LJ. 
MA1EsTE1T? - It is a 

great pity that the operas now 
being performed in Manchester are 
not permitted to be broadcast es- 
pecially when it is known that the 
performers themselves are in 
favour of it. It is certain they 
are missing the best advertisement 
they could possibly have, and it 
is to be regretted that the manage- 
ment adhere to such a short- 
sighted policy. Only last week. 
after allowing a person who had 

i9th (FRI.).-3.3o, Oxford Picture 
House Orchestra. 6.30, Mr. 
Joseph Clegg, Mr. Leonard 
Barry, Miss Jean Gordon, Mr. 
Frank Taylor &15, Piccadilly 
Picture House Orchestra. 8.43, 
"Romanesque Buildings," by 
Mr. G. W. Thompson. 9.0, Miss 
Oliva McKay. 9.40, French talk. 

20th (SAT.).-3.3o, Piccadilly Pic- 
ture House Orchestra. 6.30, 

Piccadilly Picture House, Organ. 
7.5, Dance Music by Garner- 
Schofield Dance Band. 8.45, 
Talk on '' 01cl Buildings,'' b- 

Phili \Vilon on the ì\Íusic of 
the period 1225-1338. Mçssrs. 
Pitt and Marks, entertainers. 

Simultaneous Broadcasting 
Events 

OCTOBER. 
i7th (\Veo.).-Dramatic Criticism 

by Mr. Archibald Haddon. Open- 
ing of Bournemouth Station by 
His. Worship the Mayor of 
Bournernouth. Speech by Vis- 
count Burnham. 

8th (THURS.).-Mr. Percy Scholes, 
Musical Critic. Savov Or- 

Forthcoming Events 
OCTOBER. 
17th (WED.).-Mr. F. D. Lynn, 

baritone; Miss Edith Caird, so- 
prano. A Talk on "The City 
and the Child," by Councillor 
Matthew Armstrong, of Glas- 
gow. Classical Russian music. 

j9th (FRI.).-Tall by Dr. Gunn, 
of Edinburgh, on " Practical 
Education as affecting the Cot- 
tage Industry." Mr. Robert 
Murray, entertainer; Miss Rhoda 
Graham, contratto; Orchestra 
(dance music). 

20th (SAT.).-Victoria Male Voice 
Quartette. Miss Winifred Scott, 
soprano. Orchestral selections 

TRANSMISSIONS 
Col-Sig,, Wokagt0 

CARDIFF ........ 5WA.. . 353 metre,. 
LONDON ........ 2L0 ... 369 

ABERDEEN ...... 2ND .495 
MANCHESTER .... 2ZY .385 
NEWCASTLE ...... 9NO . . . .400 
GLASGOW ........ SSC .... 415 
BIRMINGHAM .... 9FF . .0.420 

TIMES OF WORKING, 
Weekdays .3.30 to 4.30 p.m. au4 5.0 

tO 10.30 p.m. GET. 
'Loodou U 30 um, to 12.30 Iooted of 

3.30 to 4.50 p.m. 
Soudoya... 8.35 So 10.30 p.m. G.M.T. 

2L0 3.0 p.m. to 5.0 p.m. 

SILENT PERIODS. 
CARDIFF .................. 8.0 (0 8.30 
LONDON .................. 6.15 ,. 7.0 
MANCHESTER ............ 7.19 ., 7.45 
NEWCASTLE .............. 9.0 ,, 9.30 
GLASGOW ................ 9.0 ,, 9.50 
BIRMINGHAM ........... 8.0 .. 0.45 

Forthcoming Events 
OCTOBER. 
i7th (WED.).-Mendelssohn Night, 

Miss J. Wyatt and r%liss Bea- 
trice Paramoor. 

i8th (TIIURs.).-Mr. E. A. Crosse's 
Jazz Orchestra. Mme. Lilian 
Coburn, soprano. 

ì9th (FRI.).-The Apollo Male 
Quartette. Mr. A. Leycock, 
cornet. 

20th (SAr.).-Ne\vcastle Wireless 
Orchestra. Mr. Crosse's Trio. 

21St (SUN.).-Mr. Herbert len- 
fling's Trio. Mme. May Grant. 

22nd (M0N.).-Wagner Night. 
2rd (TUEs.).-Lecture by Mr. 

Mr. Jeffre', the new station 
director at Aberdeen, isitecl Glas- 
gow recently for the purpose of 
broadcasting a repeat perform- 
ance of " Rob Roy " (in which 
he takes the part of the famous 
Highland chieftain). The produc- 
tion was again strikingly success- 
ful, the narration of the stirring 
deeds of yore, the sound of the 
pibroch, and the clash of sword 
being graphically portrayed. 

Picture House, Organ. 7.45, Mr. 

r Eli Spivak, Miss Bella Redford, 
Mr. Ronald Gourlav. 8.45, Talk 
on "\Vorld Peace," by Rt. Hon. 
J. R. Clvnes, MP. 9.40, Ger- 
man talk. 

iSth (TouRs.).-! 1.30, 2ZV trio. 
6.20, Mr. Laurence Smith. 6.30, 
Spanish talk. 6.45, Guides and 
Stouts pov-wo. 9.20, Music 
Criticism. 

iiiW 

N ETVCASTLE: All 

unanimous in acclaiming th 
simultaneous broadcasting of the 
speeches of H.R.H. the Duke of 
Connaught and the Colonial 
Premiers at the Royal Colonial In- 
stitute Dinner as. the most in- 

terêsting transmission so far at- 
tempted. \Ve hope to have more 
items of this kind in the future, 
if only to cater to some extent for 
the many listeners-in who are not 
musical. 

GL4SG0W. 
- After receiving 

the freedom of his native city, 
Sir Thomas Lipton paid a visit 
to 5SC and broadcast a brief 
address. For thousands of Glas- 
gow wireless users, it was the first 
tithe that they heard the voice of 
this most illustrious son of Glas- 
gow. 

D D .D 

within his reach he would certainly 
go to hear it again-and thís was 
from a person whO 4s entirely 
ignorant of the controyersy on this 
subject: - 

Forthcoming Events 
OCTOBER. 
17th (\VED.).-3.3o, " The Limits 

-Concert Parts'. 6.30, Piccadilly 

Kloet, soprano. 6.4, Spanish 
talk. 

23rd (TUEs.).-3.3o, Oxford Piéture 
House Orchestra. 6.30, Pjcca- 
dilly Picture House, Organ. 

Recital, violin and piano, 
by Miss Jo Lamb and Mr. Eric 
Fogg. 8.i, Miss Madge Tay- 
¡or. 9.z, Mr. John Wright. 

O o: -rj 
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mission, if time allows,, a brief forward signal 
of prescribed form may be started along the 

514 
A 34 

nical College, Leonard Street, Loñ 
don, E.C.2. 

information than thé call sign and the sche- 
duled time of each transmitter. 
Part 2-R et u riz Transmi.s'sion s. 

Immediately the last transmitter on the 
programme lias finished his task, he will 
address to the station immediately preceding 
him in the schedule a return relay acknow- 
ledgmerit in a prescribed form. This acknow- 
ledgmént should he handed on from each 
station to the next preceding one as quickly 
as possible. At the close of the return trans- 

gain practice in relay work. 
The tesis will be arranged to take place 

between ii p.m. and i a.m. 
Those experimenters wish i ng to part ici pate 

in these tests should send 
(i) Name and address. 

- 

(2) Call lettérs. 
() Licensed power of station: 
(4) Normal working wavelength nearest 

200 ni. to the Secretary;.Transniitter 
and Relay Section, Finsbury Tech- 

ordinary type of hand or breast drill when the 
holes exceed about in. in diameter. With 
wooden panels, fret-saws are very useful to 
Cut the holes around the terminals of ebonite 
strips. A lever frame fret-saw is the best ldnd 
to bu), and the blades should he fairly strong. 

a 12-point switch on a nice new piece of 
ebonite so that the sw itch arm runs smoothly 
and evenly vill appreciate that aiiy coni- 
ponent which vill do away with the necessity 
of such careful marking out, drilling, and 
fitting is a veritable godsend to the amateur. 

THE RADIO SOCIETY OF GREAT BRITAIN 
(Continued from page 511.) - 

The receiving stations vill have no other chain and returned, and so on, in order to 

anda few minutes with a fret-saw, completely 
dispose of tlie problem, these saws cutting 
ebonite exceedingly easily and neatly. The 
blades are ver) cheap and replaceable in a 
moment, and the frame of the fret-saw is big 
enough to enable one to cut holes of an size 
in practically any kind of panel. Few experi- 
menters ha\ ea set of drills for the larger size 
holes necessitated by switches and other 
fittings, find indeed it is difficult to bore large 
holes in ebonite with tvist drills in the 

side underneath the lock nut of the terminal 
itself. In this way ample insulation is pro- 
vided around each terminal. The condensers 
so mounted are particularly convenient, as it 
is not necessary to remove the knob and 
dial when mounting them, and, furthermore, 
the ebonite flange is provided with a neat 
white line to show the setting. Perhaps tite 
most useful . components are the switches, 
which are supplied ready mounted on ebonite 
discs. Anyone who has tried to mount, say, 

my equipment; I- now have one more to 
mention, the fretsa\v. Stra rigel y enough, 
although many articles hase been written on 
wireless workshops and their equipmellt, few 
writers have mentioned this particular tool 
and its application. Only those experimenters 
vho have fitted Dewar switches to ebonite 

panels can realise the difficulty of so doing 
and of cutting the hole to take the switch 
neat and square. l'oui holes drilled at the 
corners of the rectangle it is desired to cut out 

marketing an exceflent line - enabling every 
l)art to be rpotinted with éase on a wooden 
panel. The principle adopted is to place each 
conponent (aIve-holder, plug sockets, e\eii 
condenser) on a disc of ebonite flanged so 
that when a hole is cut the projecting flange 
covers the rough edge. Terminal hushes are 
provided with a in. bush, also flanged, so 
that when this size hole lias been cut the bush 
can he pushed through, the terminal pushed 
in place, and a small disc secured qn the other 

h 

RANDOM TECHNICALITIES 
By PERCY W. J4RRIS, Assistant Editor. . . . . 

A len' noies on the uses of fret saws and wood panels for Un' wireless constructor. 

Ï.N. 

pre\ious liotes I hase mentioned one Speaking of vood panels reminds me that 
or two useful toOls recently added ,to one firm nianufacturirig components is just 
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two note-magnifiers can be heartily fitted with twin crystal-cups and a circular central electrode, giving 
recommended. single cat-whisker mounted on a ample path for any discharge. 

515 
A35 

speaking was obtained. \\Te have 
heard louder, on four valves, but 
never so clear and distinct. With 
the loud-speaker at an upper vin- 

dow, every word was readable all 
oser a large garden, and loud 
music was audible ioo yards asvay, 
being scarcely drowned by the 
noise of passing motor lorries. 

For those who wish to get local 
broadcasting really loud and can 

\put up a good aerial, this combina- 
tion of efficient crystal-tuner and 

dental short-circuits between the 
plates could happen, and the insu- 
lation resistance also proved excel- 
lent on trial. Soldering'tags are 
provided in lieu of terminals on 
the bottom for electrical connec- 
tions. Stray capacity effects are 
minimised by a metal band around 
the condenser. 

Double Crystal Detector - 

The Formo Co. have sent us for 
trüil a neat double crystal detector, 

A Lightning Arrester 
Messrs. Sidney Jones, Ltd., 

have sent for inspection a sample 
of their Thor " lightning 
arrester, consisting of a circular 
fitting carrying a narrow spark- - 

gap, mica-covered, across which, 
when connected across the aerial 
and earth, any high-potential dis- 
charges can pass harmlessly to 
earth. This is sveil finished, with 
a nickle-plated ring and serrated 

zin. xin. An eartliing-screw is 
provided for the metal case. No 
filament, resistance is fitted, the 
unit being intended for use with 
a 4-volt accumulator directly con- 
nected. 

On trial with their crystal set, 
with 130 volts on the plate, an 
R valve, and minus volts grid- 
bias, with one unit, quite god 
loud-speaking was obtained on 
2L0, sufficient for comfort in a 
tnall room, or for two or three 

listeners. With both units and 
Mullard R valves, same plate volt- 
age and grid-hias, after a slight 
whistlé had been stopped by 
simply earthing the LT. minus, 
a really remarkable exhibition of 
clear, loud, undistorted loud- 

measures only -in. diameter by 
rin. thick. Thjs is mounted 
behind the panel by means of two 
small screws, and is provided with 
a knob, pointer, and scale reading 
from oto i So degrees: The actual 
capacity on measurement proved 
to be precisely that claimed, 
namely, o.00l F. The minimum 
being quite low-o.000l5 1SF; 
giving a large available tuning 
range. In operation during actual 
reception it compared quite well 
with a standard air-dielectric type, 
and vas silent and smooth in 
action. It was noted that contact 
to the moving vanes was taken 
through a spiral spring. Substan- 
tial stops are provided, and it is 
difficult to imagine box any acci- 

viding an alternative crystal in case 
one becomes insensitive in use or 
for easy. comparison of the 
efficiency of two different crystals. 

Inductance Coil Mount 
A useful fitting for those who 

prefer to wind their own coils is 
the coil mount produced by the 
Athol Engineering Co., a sample 
of which has been submitted to us. 
These are nicely finished,, sub- 
stantial fittings with turned split 
plugs and sockets, and the usual 
clamping plates and screws for 
securing the coil. The insulation 
resistance vas high. The unit 
plugs into the standard fitting, 
making good electrical contact. 

Conducted by A. D. COWPER, M.Sc., Staff Editor. 

Note Magnifier 
MESSRS. C. F. EÍS\ELL 

have submitted a small 
panel with two note- 

magnifying units and block- 
ing condenser. Each unit consists 
of a metal-cased low-frequency 
transformer, with terminal-panel 
and valve-holder on the top of the 
case, the whole being only about 

The A.C.H. Variable Condenser 
A compact variable condenser, 

of the solid dielectic type,. and 
arranged for panel mounting, has 
been submitted for test by Messrs. 
A.Knaptonand Co. We under- 
stand that this is made in two 
capacities, 0.00! and 0,0005 1F 
maximum. The condenser tested 
vas the o.00x aiF, which 

circular composition base, pro. 
vided with two terminals. This 
proved on trial to he a service- 
able unit, the adjustment being 
smooth and firm, either crystal 
being brought into use with great 
ease. The insulation was good, on 
test, and the cat-whisker reason-. 
ably fine and springy. It is a 
useful fitting for crystal sets, pro 

I' 
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For the Secretary. 

2L0 - 
SIR,-With reference to your 

Editorial in Wireless Weekly. 

A 36 

t- 

[We ourselves are not intrigued 
by asides, self-applause or inaud- 
ible jokes- which the staff appar- 
ently perpetrate amongst them- 
selves occasionally-ED.] 

516 

[Owing to tue dv,a,,d upon our 
space the Editor regrets that a 
number of communications are un- 
avoidably held over-ED.] 

thank you for the suggestion con- 
tained -therein. 

The Postmaster-General has 
communicated with the British 
Broadcasting Co. concerning the 
point you raise and the best mealis 
of meeting it, and a further com- 
munication will be sent to you as 
soonas a decision is reached. 

I am, Sir, 
Your obedient servant, 

- (Signed) S. \V. PHILLIP: 

us miss the witty '' sub voce ' 

asides of Mr. Rex Palmer and 
Captain Lewis. The announcer 
should be an artiste himself, with 
perfect 'self-assurance combined 
with a breezy ançi confidential 
manner; and we don't mind if we 
occasionally hear him enjoying a 
well-deserved drink- ! -. 

i am, etc., 
London, S.E.r. R. F. B. 

hìd the pleasure of listening to 
- quite three añd a half hours' 

programme of music and other 
items broadcast from 2L0, the 
London broadcasting station of 
iilarconi's. The entire pro- 
gramme was heard without any 
distortion, a powerful loid- 
speaker being used to clarify liée 
reception. 

[The italics are ours-ED.] 

Listening-rn (O Oroaílcasting. 
We also mentioned that ve had 

communicated with the British 
Broadcasting Co. in this matter, 
and understood that such an 
arrangement as suggested above 
would be perfectly satisfactory 
f rom their point of view. - 

We have received the following 
reply to Our letter 

(Ieneral Post Office, 
London, E.C.r. 

Sir,- October 5, 1923. 
I am directed by the Postmaster- 

General to acknowledge receipt of 
your letter of the 4th inst., and to 

(c) On two nights a week it 
would therefore not be neces- 
sary for the remaining stations 
to give concerts, the expemse 
.aved to be credited to 2L0. 
Under this scheme the provin- 

cial stations would enjoy bi-weekly 
concerts given by the best London 
artistes, their ow-n local aytistes 
could still be employed, and we 
could still amuse ourselves by try- 
ing to eliminate other stations. 

Regarding the announcers at 
2LO. I quite agre.4 that youth 
should be on this side. A lot of 

H. W. CooK.. 
London, S.W.6. 

S/ie,z field TVi,eless Eilerlain- 
meal. 

The ne lawn adjoining "Thc 
Green Dragon," Shentleld, was 
the setting for a private wireless 
entertainment on Saturday even- 
ing, when there were about o 
people present at the special in- 

- vitation of Mr. S. Platt, the 
popular landlord. The appar- 
atus used was a three-valve in- 
strunient wills special radio 
equipì,seni. Those assemblel 

RE LiCENCES 
On October Ist we wrote to: the 

Post Office Authorities pointing out 
that the new regulatidns operated 
unfairly against the holder of a 
new experimental licence inasmuch 
as he is prohibited from enjoying 
éven a Sunday afternoon concert, 
unless a constructor's licènce (15s.) 
is obtained in addition to his ex- 
perimental licence (ros.). 

\Ve suggested that futu re appli- 
Cants for experimental licences 
should, upon payment of an acidi- 
tional sum of 5S., be exempt fi-orn 
signing the. declaration regaiding 

Yo. 6, concerning the erection of, 
a Central Broadcasting Studio, 
although this suggestion has 
certain advantages, I think that 
general satisfaction would be 
given if the following points were 
to receive consideration by the 
B.B.C. 

(a) The power of 2LO should 
be increased. 

(b) Twice a week concerts 
shóuld be arranged at this 
station to include the very finest 
artistes procurable. These con- 
verts should be relayed to the 
other stations by land-line. 

OPENAIR RECEPTION 
SIR,-The enclosed cutting may 

interest some of " Vi ireless Way- 
farer's" admirers. The genial 
landlord seems to have discovered 
a means of overcoming one of the 
difficulties to which users of loud- 
speakers are subject, but I am un- 
decided whether the absence of 
distortion is .due to the special 
radio equipment, the powerful 
loud-speaker, the presence of the 
hon. gentleman or some special 
method of manipulation adopted 
by '' mine' host.'' 

I am, etc., 
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experience. It is quite usual for the tuning to be 
exceedingly sharp so that a movement of either 
condenser, merely one or two degrees, is quite sum- 
cient to cut out the London station. It is a diffi- 

culty which is met with everywhere, and our 
Staff Editors are busily engaged on the problem. 

517 

can be controlled. Fcr short-wave working (in thc 
neighbourhood of 200 metres) each of the coils 
shown may be a No. 25 honeycomb or duolateral 
coil, though it may be found advantageous to use 
a No. 35 as the reaction toil. 

& 37 

nected to the grid of V1 or (via condenser C3) to 
the grid of \ .,. In the latter circumstance the 
upper arm of the switch disconnects the condenser 
C, from the anode of the first valve. 

A single-pole switch S2, introduced in the anode 
circuit of the rectifying valve, permits the anode 
curient to flow either through the primary winding 
of the iron-core transformer T,, T,, or direct 
through flue telephone receivers. 

V., B. (GRAVESEND) experiences diffi- 
culty in adjusting his receiving set which 
includes two tuned anode high-frequency 
valves. 
Such a set as you describe vill always be found 
very difficult to handle, calling for considerable 

tice side of the filament'. L, is the reaction coil, 
connected directly between the grid and negative 
side of the filament lighting battery. It may he 
found necessary to reverse this coil in order tô 
generate oscillations. The plug-in coil L3, shunted 
by the microphone M, forms an absorption circuit, 
by means of which the energy in the aerial circuit 

R 

Lz. 

rhe circuit diagiam herewith shows a three-valve re- 

ceiver in which the first valee is a high-frequency 
amplifier, the second the rectifier, and the third 
calve the L.F. amplifier. The anode circuit of the 
first valve is tuned by means of the inductance L1 
and variable condenser C1, the intervalve coupling 
being effected by means of the fixed condenser (',, 
value 0.0005 1F. 

By means of the double-pole change-over switch 
the aerial end of the inductance L may be con- 

R. R. (WHITEHEAD) asks for particulars 
and a circuit diagram of a simple telephony 
ransmitter to operate on low voltage. 
The arrangement shown in the circuit diagrath 
herewith has proved quite useful. The aerial cir- 
cuit comprises the variable condenser C1 (capacity 
9.0005 1zF too.00i 1iF) and the plug-in inductance 
coil L1, the aerial énd of the coil being connected 
direct to the anode of the valve. The high-tension 
battei-v, which may be made of dry cells to give 
the total voltage indicated, has its positive side 
earthed and its negative side connected to the ¡osi- 

 C. W. (E. DULWICH) requests advice re- 
garding the best method of switching HF. 
and L.F. valves. 

e hope to publish the first result of ou researches 
in the November issue of 4lIodc,,, 1Vireless 

L. S. M. (BRIGHTON) complains. of 
interference from a near-by generator. 

Ve suggest that you should adopt a loose-coupled 
circuit. An alternative method, well worth trying 
would be to adopt the arrangement of tuning used 
in the crystal set described by Mr. P. W. Harris in 
ll'i,elcss lVeekly, No. io. 1f you decide to make 
a coil exactly in accordance with his description and 
substitute it for your present arrangement by placing 
thecondenser in parallel, ve think you will find 
the interference considerably reduced, 

II 

st I.,' 
I5 

t, 
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= 8E'D YOUR ORDER - - - 

-. R, R2, R3, and R4 are the usual filament resist- 
SCHEF!? PUBLICITY ORGANISATION LTD., = ances. R5 should he of 3 megohms resistance. 

= 125, Pall Mall, LONDON, S.W.l. = REGENT 2440 B1 isa 6-olt accumulator, a-'d B3 a 6o-volt high- - 

tension battery. 
A38 - 518 

llIIlliIlIIIIVUhIIlIlIllIIlIIlIlIlIIIIIII!IIIIIIIllUhIlIIIIlIlillillIIillIlIlllllIL!È 

You-can get. 
i GOOD BUSINESS 

r by advertising in this sectian 

E of WIRELESS WEEKLY r 

E . SPECIAL RATES. E 
E A space this size Costs £2-tO-O per insertion for f3 insertions, E 

£2-lO-O plus 3% per insertion for 6 insertions, £2-lO-O plus = 
ner Insertion for less than 6 insertions. - 

tive end connected to the transformer, and thence 
to the grid, and the positive end to the filament. 

M. L. (PRESTON) asks values of the com. 
ponents required for the ST5O circuit. 

The following ai-d suitable values :--C1---- 
0.0005 ¡LF, C-o.0003 C3-o.0003 tF, C4- 
0.0003 F, C5-o.002 

L1 'and 
2 

should be Igranic coils or Burndept 
coi1 chosen by means of the chart given in iIodcr, 
Wireless, No. 6. . -, 

ru 

-s 

- i... Suitable for use in nr ResAstance io any circuit, and im- 
steadily Variable 

between to 5 

- proves the workin; 
of any valve de- 

moohm. .Only tector. (50,000 to 

requires a ft in. hole 100,000 ohms for 

panel for fift PRICE 2/6 EACH 
the S.T.100 Circuit. 

3/6.) 
The beat Variable Grid Leak mide. 

W ATMEL WIRELESS Connaught House, la, Edg*ave Road, 
CO., Marble Arch,W.I. Tel. 4575 Paddingtu. 

ECONOMIC -L,IJ 
THE EEc" "XTRAUDION" VALVE 

. 

aJ 

is being need by the leading Radio Expert- 
menters for detection, high and low frequency 
ampliScatton, power amplifie and tow power 

transmission. Price 15/- 
USE "RECTARITE,' the lynthetic 
crystal that makes Loud speakers talkf 

I/S a Large Specimen. 
r. - 

Write to-day for 40 page Radio 
a Catalogue mailed post free, 4d 

sd Office: 1O,'iiROY Showrooms: 
) 

BtanchxndWofks: 
SOLlARE, LONDON W.I. 303. EUSTON RD.. N.W.I. TWICKENHAM. 

and - reaction on short wavel.engths. The coil 
described by the author of the article in the current 
issue of ¡líodern lI'ircless. will cover wavelengths 
from about 300 to 700 metres. For wavelengths- 
from ¡50. metres upwards it w111 be advisab to 
vint1 a special coil with 8o turns in the first potion 

and, say, 30 in the second. - 

- The size of wire isvery important on these short 
wavelengths and we do not recommend you to use 
wire finer than No. 20 s.w.g. dcc. .. - 

D. S. (EAST CROYDON) asks how to 
apply a negative voltage to the grids of 
his valves. - -. 

A method of obtaining exact adjustment of grid. - 
potential was explainéd under the title " Mainly 
About Valves" in our issue of August 8th (Vol. 
2, No. 4). Under the same.heading in our issue 
of Sept. 12th (Vol. 2, No. ) a novel method 
of obtaining negative grid bias was also 
explained.. In the ordinary way grid cells may be 
added by breaking the connection between the 
transformer secondary and the filament and insert- 
ing the required number of cells, with their nega- 

--t 

f 

 
Chuck capacity ir, the Wï,cless Weekly reflex receiver (one valve and . - 

- DRILLING MACHINE, sa:isJsee. - - - 

exposed gears auto-e 
matic feed. 'Price 

a crystal), as described by Mr. E. Redpath in 
_Vq. 2, No. 

. THE BILLING TOOL CO. (Dept. W.), . 

303, HIGH HOLBORN, LONDON, W.C.1. A. W. B. (CHELMSFORD) writes re-- 
- 

. garding the comparative results to be 
- obtained from an STIOO and a Reinartz set. 

BEWARE OF WORTHLESS IMITATIONS, SEE THE If you havealready built and successfully operated 
TRADE MARK ON EVERY GRID LEAK. the STioo set, ve would not advise you to con- 

struct a Reina rtz set with a view to obtaining 
WATMEL VARIABLE GRID. LEAK better results. The particular virtue of this latter 

(Patent applied for.) set i. the simplicity and ease of control of tuning 

: 

'il 

A Good. Drill 
- r,. 

- 

means ernciency 
- 

HAND DRILL complete 
) with three-jaw,chuck and 

l 9Il1ta.I' setofDrills.Capa- lo'6 ................ city O-4 In. Price j N WE PA Y 
'4J1JllhiJ BREAST DRILL, 2Specd, CARRIAGE 

J/J/ Bail -Thrust, three-jaw Sen4 P.O. i t complete with set 

- 

chuck, and Orde,, i 

of Drills, O-4.in. 22f Monc, re- i 

-- - -. - - Price i tar; ed 
;J 

noi 

- A. W. (SURBITON) enquires regarding 
the possibility of obtaining good loud signals 
upon a single valve - set, 30 miles from .a 
broadcasting station. - , 

A single-ale set alone will not give you the 
results desired, which could only be obtained by 
the lise of reaction in .a manner contrary to the. 
Post Office regulation. 

If you are prepared to use a crystal detector in 
addition to your valve. we recommend you to try 

a 
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however, has been found to give good 

. NO. R 1588' ' results even in such localities. 

. 
The first valve is a high frequency amplifier, and the second a detector; the Anode Circuits . 
being coupled with a " Sterling " Anode Reaction Unit. Aerial tuning is accomplished u 
with the" Sterling" Variometer provided; and anode tuning, with the "Sterling".Variable u 

u 
Air Condenser., . 

U 
u 
u 

In highly finished Walnut Cabinet complete with two "D.E.R" valves, one pair of ' 
u 

No. R 1238" Sterling" super quality Head Telephones (2,000 ohms), H.T. Battery in base I 

I 

u____________ - TWO-VALVE LONG RANGE 
RECEIVING SET. 

( 

With Anode Tuning and Reaction: 

u 

Although a range of only loo miles 
II, is claimed, we possess evidence that 

this can be easily doubled, and under 

II favourable conditions all British 
L Broadcasting can be received. 

I 

. Certain localities exist,termed "Bhnd 
- 

- © Spots," where reception of distant 
stations is very difficult; this Set, 

'. 

BRITISH 
'J - 

MANUFACTUREJ RADIO RECEIVING SETS ' 

¡ The' Hall Mark of Quality. 

f "STERLING" 
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' 

EXPERIMENTAL LICENCES. 
(Copy of letter rcccicd b)' US front tite GPO.) S S 

With further reference to your letter of the 4th inst., t am directed to Inform you that the Postmaster-Generat has 
decided to adopt your suggestion concerning the conditions attached to new Experimental Receiving Licences. 

a As recently announced, any person who applies in future for an Experimental Receiving Licence will be asked to sign a declaration that he will not use l'is set for the reception of broadcast programmes except for experimental purposes. In accordance with the present decision, however, provision will be made on the new application forms for this deciaratiun to be dispensed with, if the applicant prefers instead to pay a fee of 15s. a yesrin place of the normal 
lee of lOs. He will then be entitled to receive broadcast programmes for entertainment purnoses Experimental Receiving Licences will, of course, only be issued to bona fide experimenters. 

I am, Sir, Your obedient Servant, 
t. 15//i October, 1923. 5 (Signed) . J. F. BROWN. 

ii 

net representa! i ves of t lie R .S.G :B. wi iii a 
view to further discussion of tite situation, 
btu that their o\ertures vere rejected. As a 
result, titis Society, with a niembershi1i of 
about oo, feels that the door has beeti 
slammed in its face, arid consequently that 
anialgamation with the parent Society is out 
of tite question. 

l)icussing the matter with \l r. I Lope- 
Jones, Cltairrtan of the Radio Society o 

the Radio Societ is at present in the throes' 
oÇ reconstitution, arid vill eiiieîge a \'ery. 
much stronger and more representative body. 

A way out of tite present difficulty should 
be found, and found immediately, in the best 
interests of experiniental wireless, and we 
suggest that the discussion, which, it seems 
to us, vas terminated too alruptly, should 
he reopened with a view tò arranging an 
amalgamation, or, at least, an affiliation. 

"r. - , , ' 

t liese matters, and, dii ri ng' t he past veek, we 
have been looking carefully into this question, 
part icti lariv with regard o the new sect iou 
of the R.s.(;.R. and the Radio Transmitters' 
Soder, vli cli, al present, are i n direct 
competition. 

We have taken steps to ascertain the views 
of both sides, and in the course of a visit 
vlì ich Captain Fraser, Chairman of the 

R l'.S., paid us, we learned that lie, together 
with two other delegates froni his Society, 

- vhiOm wei-e al ready members of the parent 
Societ'. 

\Vhatever the intention, the fact remains 
that a deadlock has arisen and, unless over- 
come, the new Sdcietv will lose the influence 
of the parnt Society, 'hilst the latter vihl 
lose some advantage in not being able to 
speak with a single voice for all experimenters. 
\Ve hìa e. sympathy wit h the members of the 

- R .T.S. in their dissatisfaction with the 
parent -Society as regards past interest, hut 

'The Radio Society and the Transmitters. 
IN our last issue we commended the action 

of the Radio Society of Great Britain in 
estabi isl ii ng a Transmitti ng a id Relay 

section. This appeared to us 'a most cesir- 
able featu re, and one vIi ich wToqld make for 
the unity of cortro1 which we have consjstently 
advocated. 

Our i iidependent and impartial attitude lias 
obvious advantages in the consideration of -. 

Great R ri lai n, who called upon us i n response 
to our i nvithtioii, it appears that his Society, 

hilst depreçat i ng the formation of à sepa-' 
rate tarisiiitting Societ) at a linie when pro- 
posals vere afoot _to mod ifv t lie constitution 
'Of. the ariit Soéiet so as to iiiike propEr 
provision for transmitters, liad, ud still lias, 
no intent ion of antagon isi ng the members of 
the nv Transmitters' Society, many of 

ISN - i Es _ 
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reptitious and toy sets, that suffi- 
ciently stout and good-conducting 
\vire is not used for the aerials; 
the 7/22's stranded wire that is 
almost standardised now is cheap 
and plentiful, and is scarcel worth 
improving on for ordinary recep 
don. Iron vire, of course, is 
barred, and heavily insulated vire 
is out of place, not only on account 
of weight, but of possible electrical 
losses in the insula[ion. Certain 
specially insulated \vire has been 
successfully used; and so long as 

much better situated than a ten- 
foot high aerial in the backyard 
of that building. 

Yet one sees many cases «'bere 
the most magnificent possibilities 
in the way of effective height are 
apparently blindly -ignored-e.g.; 
where there i a lofty pdvate 
house standing in its own grounds. 
with a beautiful high tree (with 
sturdy branches made for climbing) 
at the bottom of the garden. a con- 
venient 6oft. or so awa ; nd the 
aerial is a miserable narrow twin 

in height 

-Isolation 
A somewhat elu;ve principle. 

seldom given much cnsiderätion in 
the text-books. In òrdinary elec- 

trical work, and n the elementary 
physics ve may have learnt at 
school; it practically does not come 
in; and yet \vi%h these extra- 
ordinarily high - frequency radio - 

currents it is of immense irnprt- 
ance. - Few people, unless the' 
have worked with valves and small - - 

lias no choice of position, nor even 
of direction, generally under the 
heads of Material, Height, Isola- 
tion (including Spacing), Insola-' 
tion, Lead-in, and Screening (where 
some choice of position is possible). 
Geographic position, directional 
effects (and even length of earth- 
lead), are generally outside the 
power of the amateur to control, 
so will not be discussed here. 

Material 
It is seldom, except for .ur- 

able pains and outlay; neverthe- 
less, this very obvious point is the 
one most usually and most con- 
spicuously neglected. By height is 
meant "effective height"-i.e., the 
height clear above the underlying 
surface of roofs, etc., which can, 
at any rate in wet weather, act 
effectively as an "earth." Thus a 
ten-foot pole above a lead roof or 
vet slates at the top of a four- 
storey building may give an effec- 
tive height electrically of little over 
iolt. though, of course, it is very 

ficed by. forgetting this relative 
earth " diliicult-running the vire 
'tocs close to the roof itself instead 
of away froni the roof altogether, 
even at the sacrifice of some height 
for the further end. Often, t. 
where there is a stout pole avail- 
able, the idea of a top-mast does 
not seem to have ocurred to the 
owner, and one seldom sees the 
steeply slanting bosprit or flag- 

o1e kind of mast, which cán be 
very simpl fixed in an upstairs 
window, so as to aii several feet 

 tions and much figuring and silent 
prayer; now they spring up, like 
veecls in a tropical clearing, over- 
night. This is all to the good; 
even if only by supplying, for all the world to observe and learn, 
dreadful examples of how not to 
put tip your aerial-i.e., if you arc 
really going to use it for reception 
of reasonably loud signals, and not 
merely to be in the fashion! 

Aerial faults can be roughly 
classified, for the practical purpose 
of the average town-dweller who 

ance is a roos here-and not so 
very unsound clectricatiy., il it be 
so financially! 

Height 
There's the rub. Height is evers'- 

thing in an aerial. Hencè the 
enormous and expensive mast- 
systems one sees in commercial 
stations. The aniateur is generally 
very limited as to height, but he 
can at least make the best of what- 
ever height he can get by reason- 

garden, instead of throwing a 
weighted string over the roof- 
ridge, or, better still, between the 
chimney-pots; hauling up a light 
pulley to the highest point possible, 
and erecting a cheap pole in the 
garden for the further end. long 
tick lashed to the top branch of a 

handy tree will give good height 
above most of the foliage, which, 
of.course, is "earth." 

In many cases a short pole has 
been erected Ori the roof; but then 
the height gained lias been sacri- 

of aerials, good, bad, and mainly 
indifferent, that are rapidly chang- 
ing the skyline of the suburbs of 
any broadcasting centre-like the 
outgrowth of some epidemic, a kind 
of radio measles. 

In the good old days, before 
broadcasting commenced, when 

wireless was a pleasure " (I have 
the word of the worthy hon. secrc- 
tary of a radio society for this), 
the erection of an aerial was a 
job for some fine wek-erd, to L'e 
approached with elaborate prepara- 

reason to expect poor results with' 
such vire. 
- If. plain vire _ís useçi vith a 
crystal receiver it should be of the 
heaviest gauge available, as there 
is no means of introducing nega- 
tive reaction to wipe Out its high- 
frequency resistance-which is 
very different thing to the con- 
tinuous-current resistance, being 
often four or Ave times as high, for 
short wavelengths. The American 
yarn about gold-plating the aerial 
vire to decrease the HF. resist- 

that aeridl ; electrically, it a 
tragedy in one act. 

Where some kind of a pole costs 
a mere nominal sum-and some 
guineas' worth of apparatus is tied 
to the other end of that vire-it 
seems absurd to limit th possibili 
ties of effective reception to that 
kind of feeble scratching that 
passes muster for wireless " in 
some suburban circles by deliber- 
ately sacrificing height, in securing 
the aerial to a nail in the vindow- 
frame and a- fence-post in the 

 "SOME' COMMÖN , AERJAL FAULTS 
A. D. COWPER, M.Sc., A.I.C., '.1aff Editor. .. ", . - 

H01J lo erect the most efficient aerial in any gi1erz situation is a malter of prime impQrlance 
- lo any experimenter. . .. . - 

Tis 
,an interéstin 'and intruC-' one rsiSts the 'emptation to over- affair of s9mê 3olt slungrat i 

Uve' study-to compare the prob- look isolation thráugh ¿-ei-confld- to a first-storey window. Thei-e; 
- able efficiency of the many types ence in good insulation, there is no' may-be some family history 'behind - 

Octaber 24, J923 
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mount of pover to draw on.; it is lead-in; preferably, from the point avoided.: The longest bamboo or. 
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elhov-rooni, or trouble ensues. 
The classic instance of this is lije 
case of an isolated biass terminal 
in a panel on a transmitting plant. 
which, although entirely discon- 
nected and isolated, was found to 
have charred the ebonite in which. 
it vas seated, simply by the !1et 
developed t hrough t! je high-fre- 
quency currents induced in it. 

\Ve have in radio reception, even 
when sitting, as it ere, in the 
baclyard of a very powerful trans- 
mitting station, an extremely smal. 

anything but some feeble telephonic 
low_frequency cti rren t i n it Il ti n- 
dreds of cases of this sort can be 
observed in a large town. 

'l'he best way to avoid this very 
certain source of poverty of signal- 
strength is ,to imagine that the 

'ire hs swollen to the size of a 

very large barrel, and to arrange 
room for it accordingly. Certainly 
no conductors or surfaces that can 
become conducting in rainy weather 
should be within at least a yard of 
most of the length of the aerial and 

often' seen. Two iies so close 
have, of course, less electrical re 
sistance than one-een if another 

-. peculiarity of high-frequency cur- 
rents is that they are so jealous, as 
it vere, of any rival that they push 
themselves over unconifortably to, 
one side of the conductor, as various 
experiments show, and thereby in- 
creas the resistance of the vire 

- carrying them-but two crowded 
wires do not pick up much more 
energy than one, and bring in 
more capacity, wbich should be 

- - --- 

r - 

Some suges1ed aerial rrangemenÊs and improvements. 
.. . . . 

ful to high-frequency. osti1lations- t seems, to treat the aerial, and sible spacingis called for-not the 
to give them plenty of liberty ñd. partieulaiiv the lead-in, as if t had miserable two OF three feet very 

fi-amé aerials for weak tlep'itry vell accördingli, 1ot to üse more 
i-eception, hye any idea of he pf that power than vc can help in 
most remarkable way in\ which - trying to warm üp the rain-water 
these oscillations, at a fiequency. 'uttrs, sta1çi.pjpes, and other mis- 

some three-quarter of a million ell-aneous I coiidiictórs about the 
per second, seem to reach out, às rQof and val.ls of dur hous by iii- 
it ere, to surrounding objeÇts- ducing currents in them with the 
partcularlv conductors-over all. tiny little bit óf.eneigv we. bave 
most incredible distances and in- been able td pick up. Yet one of 
dude them effectively in theii own the commonest faults noticeable -in 
sphere of actioñ.. - .: . aerials is just this point of pooi- 

- One has to be éxtremelv respect- isolation; no effort has been made. 

of view of harmful rapacity, titutli 
further avav. . . - 

The ideal, -of course, -is a single 
high wire over a clear field, vit h 

lead-in straight down to a low 
wooden cabin. But ve cannot all 
hae this in the cities; there would 
not be any room for the operators. 

Similar considerations show that 
in the case of double aerials, which 
for amateur receptitn are at best a 
poor compromise, the widest ps_ 

Wireless Weehly October 24,. 1Q3 
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As the s.trength of a chain is that attempt at this (late to get a good tune up to 369 metres with the 
of its weakest link, so the efficiency "earth " in a flowerpot indoors, as snÇall arial and fied tuning-coil. 
of this cil-cuit may be dictated by in the story. Vitli a very good variometer the 

- the poorest portion of it-which A few actual observatio4isas to the ratio was I/2lo : a suffidently 
r is often the humble earth_lead. The effects of the common faults on actual striking result. . This illustrates 

barrel analogy is helpful here. 1f signal strength will be relevant, very well, incidentally, some of the 
one imagines that the lead-in lias With a fair double .olt. P.M.G. difficulties the maker of bi-oadcist' 
swollen to at least 6ft. diameter, aerial n a north-west suburb of receivers has to face. Ile gets 
and as an extra help in carrying London, with lead-in some i5ft. blamed for all the poor aerials his 
about 20 amperes of current at an ong within the house of twin light- instrument ¡s tried on, and it is not 
electrical pressure of some thou- ing flex. pasing throug.h one parti- realty always iis fauLt that signals 
sands of volts (instead of a few tion and suspended a few inches are poor. 

The Period for Issue of Interim Licences has been Extended until October 31st. 

-. 523 
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much of its path, close to a clamj, 
conducting, eärthed vall. For the 
earth-lead itself any odd scrap of 
thin wire, uninsulated, and just 
tvisted round a distant tap. '1 his is 
the kind of thing that is much too 
common. Vet it is bound to prevail 
unless' it is at once realised that we 
are not dealing here with ordinary 
modest, vell-hehaved low-frequency 
or continuous currents ; and that 
the aerial, lead-in, tuning induct- 
ance, and earth-lead are all parts 
of one electrical circuit. 

sible an electrical connection with 
the best earthing point, available. 
, well-clamped, or, better still, sdl- 
dei-ed joint is calléd for. Most of 
the high resistance of many ama- 
teurs' aerials is found to be just 
here : at the earth connection. 
The earth shpuld be a definite 
single point, hence the light insula- 
tion up to the actual earthing point; 
this gives sharper tuning. Most 
readers vill have, the usual \vater- 
pipe earth, -'so little remains to be 
said about this. Not many will 

signal-strength on a vei'y uniform 
transmission (Piess Bulletin, 
speech) fi-orn the local broadcasting 
station with a particularly- efficient 
crystal tuner of exceedingly low re- 

sistance and self-capacity vns 
nearly one-sixth (actually (41/230) 

with the 3oft. lo aerial, compared 
with- the 4oft. double one. \Vitli a 
less efficient tune!', using parallel 
condenser to cover the range, the 
ratio vs almost incredibly greater 
3/200! This was due to the high 
value of condenser necessaiy ,to 

ealheis is not aimed at, the kind 
of insulators is of little moment. 

Leadin 
i'his.is the grave of most of that 

lost signal-trengtli. . lofty aerial 
of 7/22's wire. A lead-in of some 
niigi-el- flex draped -over most of 
the avilable capacities and con- 
ductors, fun in throu'gh a fancy 
insulator set in damp wood. A long 
xvii-e run ove'r small insulators and 
parallcleti by the earth-lead for 

from valls and ceiling, and 
especially any earth-lead ard 
earthed metal, to tIre receiver. It 
is worth sacrificing much comfort 
to locate the receiver near the 
point of lead-in ; long leads without 
special precautions can he taken for 
telephones or loud-speaker in a 
distant room from the receiver. 
Similarly, the earth-lead should be 
a thick cable (several No. 22'S 

twisted together is good), as short 
as possible, at least lightly insu- 
lated, and going to as good as pos- 

hot iron and some patience-on a 
good tuner, 2L0 fairiy sings to dne 
at the eat-div-bisruits-and-still-hear- 
what-he-says stage on crystal alone. 

The eftect of size and height is 
vell shown in some actual 

measurements of signal strength 
made on this improved aerial, and 
one erected, for comparison, 
roughly parallel to it, two-thirds -of 
its height (and therefore much 
moie badly screened),and only 3oft. 
long-a fair imitation of many new 
aerials seen. The actual measured 

.J- 

cu.t-price. by th 1ozen, loading 
down the vires and sacrificing 
precious height. Fai se analogy 
vitli elaborately insulated trans- 
n1tting stations, employing thou- 
sands of volts electrical pressure in 
the aerials,- is probabI responsible 
for such cases. Two or three 
ordinary insulators in series-most 
in the halliard end in the case of a 
double aerial, with, say, one be- 
tveen the wii-es and spreader at 
each end-are ample. Since abso- 
lutelv faultless receotion in all 

centre Or exact end of the aerial; 
be kept at least a yard away from 
the wall down parallel to which it 
has to be brought-jutting spars 
fl*ed into the brickwork, with a 
couple of insulators at the end, en- 
sure this in some very difficult cases 
of long leads-in; then brought 
squarely in through fair insulation 
(look out foi- rain here) through the 
thinnest pal-t of the window or 
frame possible; and connected by 
the shortest possible thick cable 
suspended in mid-air vell away 

foot of the lead-in 2L0 became easy 
o hear and enjuvable; ships vere 

simply chatty ; and the ether in 
general became a little alive. Eiffel 
wanted 30 degrees more condenser 
(o-001), but vas much clearer. 

By raising the same aerial a few 
feet, re-arranging the leäd-in so as 
to avoid the glitter it paralléled (at 
2ft.) for a little distance before,. 
making the lead-in of nine strands 
of No. 28 (in default of 7/22's), 
with good sho,-i eari h-lead soldered 
to a lead water-pipe-with a very 

 

1-ght hollow spar -is none too long 
for spacers; one does not see 4ft. 
wide double aerals on ships that 
have to receive over hundreds of 
miles. - 

Insulation 
'h k a üiing that. is òften 

overdone, if anything. One sees 
enormous strings of porcelain in- 
sLilators. evidently nurchased at a 

mcroamperes at a tenth of a volt 
or so),. may be inspired to handle 
it with that proper respect due to 
the peculiar, nature of veri high- 
frequency currents. 

The thick vire lead-iñ, accord- 
inglv, should be brought, by the 
vev shortest and most direct route, 
at as large an angle from the aerial 
as ossible (up to 90 degrees, of 
couise), either from the exact 

from wall and cèiling from. small 
insulators--so there was no ques- 
tion of direct leakage, 2L0 carne 
in ori an old-fashioned single_slider 
tuner \-ely weak; ith good cry- 
stai, carefully set by a buzzei-, ships 
were not heard at all; anti only a 
murmur of one very noisy amateur 
well-known to all North Londoners. 
Eiffel was just audible. By simph 
moving the same receieer to the 
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b holder are made of poor material ite (or similar insulating holder, due to the presence of u 
having, a low insulation resist- material), and the other in which the ebonite dielectric, and this is 
ance. \Vith a detecting valve the sockets stand out, the former an undesirable feature, especially 
mounted in a " leaky " holder, it has the advantage of affording in short-wave reception.. 

- 

524 . - . 
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 A 

u PRACTICAL WiRELESS NOTES-No 10 

is of little use to introduce a grid- pr9tection against accidental 
j VALVE HOLDERS leak having a resistince of, say, short-circuit which is liable to 

2 megohms, in an endeavour to occur in the case of the exposed 
: 

form such an essential part of the control accurately the operation socket. 
specification for most rece\'ing of a valve. In the case of a high-frequency i 
sets that they are, in manY cases, Of the two geiieral types of valve, however, there is an ap- ïi 
taken very much for granted. valve holder, one having the preciable capacity between the 
Some of the cheaper types, of brass sockets embedded in ebon- sockets of the former type of 

A(R/A 

r! 
.1 

I 

L 

ri r 

COMPONENTS REQUIRED L. - - 

L . L4! H.F. intervalve trans- 
i Fixed inductances. L ¡ farmers. 

C Variable condenser of o.00i- L J 

F. GENERAL NOTES2 

2 Variab!e condensers óf This is the neutrodvne drcuit 
3 

J 
0.0005 iF. in which fhe capacities of the 

- valves are baiancèd by the ¿on- 
2 }Vernierondensers. (lensers C and C6: 

__________j 

Sometimes the inductance L 
consists of about io turns wouñd 

- right over the coil L2, in which 
rase the aerial condenser C1 

amitred. The condensers C5 and 
C. when once adjusted need not 
be varied. Usuallv,the coils L3 

and L5 consist of fewer turns than 
their secondary coils, L4 and L,. 

I ï 
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is used. The assembled condensers ire to 
he clamped hetveen in. ebonite plates. 
Three copper plates will he required for the 
grid condenser, and seven for the other two. 

The gridleak ill have to be adjusted to 
the best value on signals. It is formed by 

' pencil lines on ebonite, in the following 
manner:- 

Two terminals are mounted on a piece of 
ebonite, one inch apart. Before screwing 

Fig. 7-Details of the filament resistances. 

or waxed paper. !It is extremely important 
that this insulation should press right up 
aga,inst the wooden ends so that the wind- 
ings cannot slip down and touch the core 
wires. 'The primary is wound with 4 OZ of 
No. 42 s:s.c. and the secondary with 4 OZ. 
of No. 46 S.S.C. 

E! 

Thee grid condenser and the condensers core vire until they are quite tight. The 

across the low-frequency transformer primary core wires are wrapped betwee.n the end 

and the telephones hae a mica dielectric 2 
pieces with hve layers of either empire cloth 

mi Is thick. The plates should be of thin 
copper foH, each one b&ng 4cms.loilghy 

mica hetween them so that the copper plates Y 

r - ,--/ _-381 overlap 3 cms., the copper plates will 
project i cm. alternately at each end. 

he soldered together, 
r 

.: which :dSaini: 

-- ---u- 

Fig. #1.-The bobbin for L.F. transformer. 

plates viíi be sufficient for' this. Several 
fixed condensers are needed. One of about 
2 ,uF is useful across: the, high-tension 
battery. - 

or off until the best effect is obtained. 
In making the low-frequency transformer 

no attempt should he made to make it as 
small as the conìmecial article. The coils 
of these are usually wound by special 
machinery which intervind a cross pattern of 
silk thread with the vire. 

A bobbin ìs first constructed. Two liard 
wood ends are made (Fig. 6) and soaked in 
hot paraffin vax. The) are then mounted 
on a còre iiìade of iron wire.. About i lbs. 
of iron vire in loin, lengths will he required. 
-It will be found possible o pack these ith 

T (Concluded from Vol. 2, No. 14, page 494) T 

: -4--4--4--0- -+---4---4--4--I'--'C-- -4.-+--+---+----+- -4-4--4--4- ----4--0- -4-4-- -0- -4--0--0--4--G- -0'------+- -4---4---4--4.- -0---4.- -o-. 

THE aerial condenser now claims atten- 
tion. The parts for this are now so 
cheap that few 'ill care to make them. 

.l1 parts required should be purchased at one 
time as a complete set. The capacity should 
he o.00i F.- 

A similar hut smaller condenser vill be 
needed across the anode tuning coil;-fifteen 

these dbwn a-circle of lead is rubbed on the 
ebonite of a slightly larger diameter than the 
trminals chosen. Tinfoil washers are then 
put under the terminals so that they may 
make contact with the leaded surface without 
injuring it. After thê set is otherwise com- 
pleted these tvo circles of lead may be con- 
nected by pencil lines, lead being rubbed on 

-4.--4- -+--+--+--+--+---*.--+--4--+--+--+- -4 -4- 4---4--4--4--4--4--4--44- -4---O--*-4---.#---+- ---4--4--4--4--4-4- 4---4 

+ - -- - - -- . - - f- 

K. THREE-VALVE- RECEIVER- FOR - ALL I 
WAVELENGTHS 

- - 
By H. E. DYSON. 

+ The conclusion of a constructional article which bedan in our last issue. - + 
- A 
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hen it is once realised that continual adjust- 
ment, is not required. Three spirals of 22 

gauge bare resistance wire are made h ind- 

ing tightly round a &ate pncil for a distance 
of four inches. These are th:. separately' 
mounted as shown in Fig. ;. \Vben mountèd 
thes are stretched slightly,' thus preventing 
adjacent turns from touching. ihree, ter- 

' . . 526 
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- Fig. 9.-Details and dimensions of panel. 

be placed at L (Fig. 8); as this vill effect ivély 
prevent the high tension battery from burning - 

out the valves in the event of an accidenta - 

short circuit nd also save the battery. 

'9 

should he taken that the wire is not pulled 
tight duri ng winding. lt is best to wind 
rather slovlv. Pieces of metal or fibre tube 
can be slipped over the coremvires to keep 

-__-_ 
- 

_ 

L' 

them together when gripped in the lathe. If 
a lathe is not available wood supports niav be 

made in which the whole thing nia be re- 

-J- -- 

-f - 

___________ 

_________ 

volved. After the winding is finished the 3 

core íre are lient round at each end so that - 

they can he made to inermiriglc and form a 

closed iron circuit. 
A filament rlieosft for each- valve is to be 

preferred .A very simple type may be made 
- - t 

AERIAL 
coNo 

z J ANOÛr 
Ca.vD 

ThL. LT. kT 
- o -o G- o o-o -e- 

+ - - e 

f L . 

. 

;.t. 
. Fie. S.-- Circuit arrangement of the receiver. 

the vi níl i rigs must be brought ont through If a 4 voIt accumulator i used care shiotild 
four separate holes i r; the wooden ends. lt be taken that the whole of thi filament resis- 
is advisable to solder togette three or four - tance can be cut out when necessary. . - - 

strarid lo make the lead that comes through A small flash laìp bulb should always 
the end. . 

If tlK-winclirlg is done in a lathe care - -1T r- .... .. .. -. 

Colt 

ho Phoej° 

F 

Another live or six layers of waxed paper 
or empire clotì are put on between the 
primary and secondary winduigs, the sanie 
care being taken as in-the first cktse that the 
insulation shall come to the ends. A few 
Iaers may be put on over the top of -the 

-. secondary as a pi-otection. The four ends of 

minais are mounted on a block of ebonite and 
the spirals are held b) two of. these. A 
springy brass or German silver clip is mäde 
to fit the spiral and attached by. a fleible 
wire to the third terminai. Thus the resist- 
ance between the end terminals cati be varied 
by moving the clip. 

Reaction j.. - . . 
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authorised his activities, allotting 
him a call-sign of which he was 
so intensely proud that he had it 
inscribed upon his isiting-cards. 
Borrowing on all sides with a free- 
dom and a measure of success that 
easily beat all previous records, 
he soon assembled sufficient gad-. 
gets to make up a spark trans- 
niitter. This was merely a begin- 
ning Higher flights were to 
follow later. 

Sinful Pride 
Bdrrow's happiness vas com- 

plete. Nightly he transmitted 
ant] daily he had glowing en- 
comiums of his strength and his 
clearness. He vas in the seventh 
heaven of delight. But Nethesis, 
rho ever lies in wait for those that 

are puffed up with unseemly pride, 
vas preparing her bludgeon fo 

the blow She is a lady with a 
muscular arm, and when she 

would like to see their faces when 
Borrow meets them and tells them. 
all about it. But it shows you, 
does it not, what wireless men can 
do when they want to help a pal? 

Smffkins Minds the Baby 
1'hough it is admittedly a noble 

and uplifting pursuit, wireless may 
at times cause a fellow to stray 
from the narrow paths of virtue 
and so produce trouble. Such any- 

tion that usually results, as it Las 
done in his case, in the possession 
of t fine collection of w'ireless 
gear. A month or too ago he 
decided that the time svas ripe for 
him to add his contributior to an 
already overloaded ether. In 
other words he made up his mind 
to join the band of those who Criti- 

cise each other's gramophone re- 
cords from the closing down of 
the broadcasting stations until 
midnight. The P M.G. (July 

plied the friend; ' you came in 
with an absolute roar Don't 
quUe like your note, though; 
sounds something like tearing 
calico.' Borrow promised to see 
to this, and went off to 'phone to 
other friends. All reported per- 
feet reception. One dwelling five 
score miles away declared that so 
strong were the signals that he had 
received them on a lpud-speaker 
with three valves 

that that switch must have been 
in the same position the whole 
week, for he remembered putting 
it so whilst rigging the set p and 
he had not touched it since. His 

hoIe gear was directly shorted. 
othing that he had sent could 

have been audible a quarter of a 
mile away 

And what of the enthusiastic 
and obliging friends who had 
heard him at distances little short - 

of miraculous? Ah, what? I 

reading these words, i must ask 
you to believe me. What I have 
to tell is he true tale of .a really 
)eautiful lie-no mere fib, but a 

downright whacker of the first and 
purest water 

i'he story concerns my friend 
Borrow, whose name is one of 
those instances of perfect fits that 
One sometimes comes across. For 
Borrow has prehensile hands and 
an acquisitive nature, a combina- 

thät. his hopes ran high of. being 
heard at vast distances. His only 
regret \vas that he had not written 
to a friend living at Stornovay. 
As his receiving set vas not work, 
ing, he could not obtain reports 
at once; but the next day he met 
one of the listeners at lunch in 
town. 

\Vell, hou' was it? '' he 
queried anxiously, "did you get 
me all right? '' '' Rather,'' re- 

key My ye chanced to fall 
upon a switch beneath the table 
which, though tightly closed, 
should obviously have been open. 

Hello,'' I said; '' what's this? 
Wouldn't it be better if you flicked 
this fellow up?'' - 

Nemesis 
He looked; he gasped. At first 

words failed him. Then in a 
small, strained voice he told nie 

The Radioliir.Again 
w E have already discussed 

the 1ongbow-draving pro. 
pensities of the radio- 

liar; in fact, we have had so much 
to say of the prevalence of the 
radiological inexactitude that lam 
almost afraid to preface the story 
I have to relate by telling you.that 
it is a true one. Yet soit is, and 
even though your eyehrous auto- 
matically raise themselves on 

Wondrous Transmissions 
He decided to start operations 

hpon the following \Vednesday. 
On the Sunday he wrote to friends 
in various pares of the country 
asking them to listen for him and 
to report. When the great even- 
ing came he started operations, in 
the presence of one or two of us, 
tapping out various inane mes- 
sages. The aerial ammeter 
showed such a wondrous reading 

smites she .isually Joes the thing 
in style. 

It vas on the Saturday of this 
eventful week that,. finding a pet 
condenser missing, I went up to 
Borrow's house in order to cat 
an eye round his den. This time 
he \ths guiltless, or, at any rate, 
the strayed gadget vas not visible 
upon his crowded shelves. I sat 
therefore puffing at my pipe ohilst 
he jiggled away with his tapping 

e 
t - 
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I 
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Oar p/iotogravh s/nns !he transmitting plant of the Bvininghani B,oa(!castlng station al the Summer Lane Power 

tatiou, of the Birmrnghani Corporatioh. - T/I 'geuieralor ,00m is seen in the backrouznd. . 
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do to babies when an excess of . it since he was bending Over the 
high-tension in their tummies pro- - Tie Sequel set to make ar - adjustment. - 

(luces howling. \Vith Smiffkins's At Iop.rn. Mrs. Smiffkins, on '' Did you hear the baby? '' she 
stout assurances that he would sit entering Acacia Terrace, vas :quenied' with suspicious sweet- 
vitb every sense on the alert, still ,aware of shrieks and yells whose . ness. '' Not' a sound, m' dearS 
ringing in her ears; she 'departed. wavelength told her mother's Slept like ¡tlanib all the evening,'' 

\\ ith no thought of evil Smiff- heart that they 'could proceed from said Smiftkins, still wearing .th'e 
kins ' straightway placed the nd other throat than that of her 'phones. An(l then the fur began 
'phones upon his head anni tuned habe. A fine spnint, which had to fly. 

, 

in 2L0. 'In a moment he was i been timed would probably have WIRELESS WAYFARER. 

how has been the experience of 
Smiffkins. The other evening the 
partner of his joys and sOrrO\vs 
announced her ïnention of farina 
forth to the cinema, and Smiff- 
kins was left in sole charge of the 
liaby with strict injunctions t 
listen for its faintest cry. .The 
lady instructed him exactly how 
to thump its back, or turn it up-' 

- side down, or whatever one does 

sitting enraptured. A fluty tenor,. . broken, the feminine record for the - - 

warbled about his lady love's . _.8o yards, brout her to her door.' 
locks; a baritone nnounced'that Entering vith a latch key she fled ... 
he was a bold, had fellow vho --upstairstofind the child bIck iii 
preferred an outla-'s life to äll the face and broadcasting its woes - 

other 
; the orchestra played -a '- with at least fifty horse-power in 

piece which bemoaned a lament- - the airy yell. Having eventually 
able scarcity of bananas. -And induced it to close down, she - 

so the evening passed - in peace descençlcd to interview her spouse. - 

harmony, and blue clouds of The light of battle burned in-her 
tobacco smoke. eyes, but SmflTkins could not see. 

 Wireless Weekly -, - - 
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that Idnd inotving speech currents, mit on only; next, his letter says contains, by looking at America, 
because he can rely on the high that the experimental transmitter France,. Germany, the Argentine 

529 
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reactioii vhi'li the broadcisting in- - There are also disadvantages dis- 
dust i suie to make on the ariii- closed by the last season's working 
teur tìeld 'There re,'ofcourse 'ofthé broadcating tafión, and I 

ad antiges and dksad antages I he thtnl I nay 4uûte from a letter 
advatages:of -broadcasting to ama- which is typical o1 oth&r letters that 
teurs include these be can now test oùr Secretaiv recies shoing 
appatus b ltèning-in- -to th sonle of these disadvantages rather 
broadcasting stations for long -sironglv. For instance, this letter 
I)eriOdS of each day, and can trust sacs that the experimental-licence 

-to their reliable - wavelengths in a holder is now faced withthe follow- 
way that helps him in his calibra- ing problems. First, he can work 
tioiis very considerably; he can test only after broadcasting hours; next, 
telephones and other apparatus of he has a axed vav&ength to trans- 

Thé oniy.thing ¿ne can savabout 
tlìat s that -in wirèkss ás in all 
things, the injtinction l?ould be 
followed thit-? ththi shait love ths 
neighbour s thyse!f." This Society 
is doing all - it can to the 
uthdrities in mrbing he incon- 

siderrife arid unreasonable experi- 
menter. 

Fhè cluestion which ve have to 
face is " Will these disa(lvantates 
increase or diminish in the future? 
If ve try and see what the future 

the amateur world compels us to 
stop and take thought for the 
morrow. - From what I have 
already said, we shall have to adopt 
as tl,ie policy of thi Society the ct' 
of " Freedom for eXperiment," for 
the patriotic jeasofls I have stated. 
'l'o pass troni fhe generailo the par- 
ticular the change of the am?teur 
position -can be reviewed better thii- 
year thati last, because now \ve have 
the xperience of nearly a whole 
season.s vorkn, and can make 
some definite statement about the 

vsh to hear concerts become lovers 
of their sets and soon become ama- 
teurs. The stor' of the motor cycle 
and the motor car is being repeated. 
I think most 'oung men who 
bought motor cycles did not rest. 
satisfied with riding them, but 
usually spent a little time, either 
willingly or, ti iivillinglv, taking 
them to pi'eces. In that way many 
a person who did not intend it'' 
became an accomplished motdi- 
aechnician. These at-e the a&' 
vantages. . 

s 

in fact, if "ou are near eriougb to 
a broadcating station and ate en- 
deavouring tó do laboratory expel-i- 
riients, ou may find that netr the 
waveletgth of the station the cali- 
bration: of a piece óf apparatus for 
scientific purposes i almost impos- 
sible. -- 

ï'herë is another side to this pic- 
ture,which is the fact that the un- 
ski lied and '-incoñsiderate. experi- 
unentèr often spoits the spot-t of 

- those êople around blip who are 
anxious to listen tó Ìhe. concerts. 

station at \Vrittle vas permitted to 
start a limited programme. A few 
months later, broadcasting on 
large scale vas proposed by the com- 
mercial companies, and svmpatheti 
('all) con,idered by the Postmaster- 
General. It is not unreasonable, 
however, for the amateurs to claim 
that their previous presentation of 
the case smoothed the way for the 
inauguration of the British Broad- 
tasting Company and it large 
sclaeilìe of eight powerful stations. 

The incidence of broadcasting on 

has brought his apparatus down 
into the drawing.room, and is in a 
sense restored to the bosom of his 
family. (Laughter.) We may say 
that broadcasting has brought har- 
mony into the home in more senses 
than one, and that many an errant 
spouse has been restored to the 
wireless widow, of whom \ve heard 
so much some 'ears ago. Then 
there are other advantages 
either social or national. 'J here isj 
for instance, the fact that listeners 
who buy apparatus because they 

vork. 
There are many other grievances. 

There is the one that Sunday also is 
barred to the amateur transmitter, 
and that therefore the onlv day on 
which the real amateur, who has 
to work on other things during the 
week, can use his apparatus is thus 
taken away from him. .Sti Il another 
disadvantage, which one experiences 
when . dose up to broadcasting 
stations, is that receiving sets in- 
tended for other work than listening 
to concerts bècome jammed; and, 

this Society vas occupied with 
negotiations which extended ilito 
the various Government Depart- 
pnts using wireless, in the epdea- 

..vour to obtain official sanction for 
the broadcasting of music and 
speech for half an hour on one even- 
ing a veek with an output of i-kilo- 
waft. This year of struggle cul- 
niinated in the Wireless Society of 
London and its Affiliated Societies 
presenting to the Postmaster- 
General a formal petition on the 
subject, and, as a result, the small 

if they are properly receied; and 
he can conclude quite safely that if 
speech or music is mangled by a 

piece of new apparatus it is his own 
fault, or perhaps I should say the 
fault of his apparatus. Leaving 
out the sthetic benefits which the 
amateur or any other listener re- 
ceives f röm broadcast matter, 
there are other advantages, social 
advantages, which i think ve ought 
to admit. I think it is not an ex- 
aggeration to saythat many a father 
who studied morse in a laboratory 

sleeping; next, he is open to be shot 
at by any l)05Se5S0i of a crystal set 
who tunes on to him by accident 
instead of tuning on to the broad- 
casting station; and ,iext, he gets 
the full disadvantage of the spark 
transmission at 450 metres from 
ships, etc., which is entirely stopped 
during broadcasting hours, and, as 
a result, when the tinie for work 
comes this spark sending starts with 
terrific volume, and spoils at least a 
portion of the time the experimental- 
licence holder can devote to the 

 THE. AMATEUR'S PART IN WIRELESS [)EVELOPMENT 
-- - 

By W. H. ECCLES, F.R.S., D.Sc. 

The con/in datIon of the Antum,' Session Presidential Address 1 the Radio Society of Gt. Britain. 

(Concluded from Vol. 2, No. 14 page 507.) - 

Ii. vill be-remembered that during quality of- the articulation which is has to carry out experiments dur- 
the greater patt of the year iqi present iii the broadcasting waves, -ing the hours when other people are 

I- 
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is not so fantastic, by an means, as 
v;ud have been the suggetion th 
at. some day to come cver person in 
a country, or nearly every person. 
would be able .to read the printed 
word. Therefore.we have to con- 
template-we, as. amateurs-this 

when the 3ritish Assccjation Presi- 
dentinI address vas sent forth all 
over the country. According to sonic 
of the newspapers, the complaint 
in nearly evrv hoire va that there 
was too much Rutherford; but it is 
a fact, and we must admit it, that 

5V) 
AIS 

pubislied and that i cou!d have 
spoken freev about it-in support 
of it. It has been half published, 
and you will have seen that there 
are three main principles which 
have been suggested in it and which 
have been discussed pretty freely by 

'5 

hall, and macrent it with the hall, 
and candidates and !cnibers of 
Parliament coucl take it in their 
birns and all their spc'eches would 
be broadcast ; and, for that matter, 
municipal electidns may conio to be 
conducted in the same vav. 

The idea that every large city and 
town way have ite own broadcast- 
ing station some day is not so fan-. 
tastic as vould have been, the sug- 
gestion in Caxton's days that some 
time or other every large city would 
have one printing press in it; and it 

lure: Perhaps. the only interesting 
and instructive literature not vet 
broadcast is the Report of the 
Broadcasting Committee. The 
items are greatly appreciated by the 
presen t clientèle, but t he fut u re 
clientèle may be very different. It 
nias' be more numerous ; if it is 
more numerous it vill be more 
humble on the average. A foretaste 
of the kind of comment that will 
come when things too good for 
average life are put oti the broad- 
cast \vaS given us the other day, 

of about half a century ago, who 
said, if I may modify it a little-- 

"Let laws and learning, art and'. 
science die, 

But give us jokes and jazz and 
lullaby.'' 

But the immediate future is more 
interesting than the remote future 
of ten years hence, and the prime 
i iterest ve have is w rapped up vi t h 
the Broadcasting Committee's Re- 
port. ' I had hoped that by this even- 
ing that Report would have been 

tr from the entertainment or in- part of social life, and the amateur., and more broadcasting becohes like: 
structional side which it exhibits at Up- to the p -esent the Broadcasting a popular daily paper, and it nmy 
the present time, and takes up all Company has maintained a very l)e that in a few years rye nun' lind 
these items, it is quite possible that high standard, arid has broadcast that the majority of users of the 
it 'ill become as necessary to the . the highest class of music and vers' broadcast rvill be, we vill say, soiiie 
community as the Press. 1f that is interesting and instructive litera- thing like that famous verse-maker 
so, it may become even more influ- - . . 

ential than the Press, because hear- - . ' . ' S -4 
ing is very much casier to most 
people than re idin, nid bec ruse A 
the voice carries personality. lo lire Radio , ' '' - 

have spoken to people in the United Society of GI. Britain. , 

. 
States who have listened to Sonic Cal1-sin 2FG. '- j 
of their great political orators over . 

the broadcast, some of whom have 
, had good voices and some of whom - 

have had bad voices, and it is the - 
I' 

J 
-, 

fact that those with good voices 
made many converts and provoked i 

much admiration, whilst those with 
bid voices had better have staved 

f 

( 

away, for the sake of their political - -. 

reputation. lt seems thai it is not - 

so much what ou say, but how ou . . - 

sas' it, that counts in politics; and 
for that reason wireless broadcast- 

. Ing r-ill exert luite a different in- 
fluence from what the Press does, 
it it is carried so far as to enable the 
politicians to han-arigue us in our 
own homes. It rilar' come, there- - 

fore-it probah:v will come-that - - 

large City aridI town will 
possess its own broadcasting 
station it niav hare it in the tow-n - - - - - 

and other countries where broad- 
casting is in operation, ve find that, 
sometimes in one counttv, and some- 
times in another, thére are coni- 
merciai exchange prices being 
bradcast, Stock quotations, in. 
some cases sporting and generai 
news and racing results, and in 
other cases political orations iii 

addition to entertainments. 1f 
broadcasti 11g deve lops in -this çolln- 

possible expanscn, and to think 
how we shall fare under it. 1f it is 
to come it viil cOm'e quickly, because 
ten years of technical progress 
nowadnys is really more than a 
century in Caxton 's time. In 
fu tu -e, too,, the kind of programme 
may he \'el-y different, and the kind 
of prograill ne "iii have a consider- 
able effect upon relations between 
broadcasting as all industry or as 

you catiunt lun a daily paper on 
ciloice extracts froni the poets and 
essayists. Bach and Beethoven viil 
-not suit e\ ervbody. in fact, I call 
imagine that, ratiler than hear flach 
-and Beethoven, many people vili 
prefer constant repetitions, with 
strong aflirmatioll, of the fact tilmit 
\ve have .no bananas. King Denios 
nlav become less and less svmpathe 
tic \vitll the experimenter tui' llore 
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community; and it ill depend also for the amateur, and as ama- civiisation. 

53' - 

12 A19 

iitg Supplement for August 25th, 
which foreshadowed provisions for 
the multiplication of stations work- 
ing as relays, so that it does seem 
imminent that more stations vill be 
erected and more wavelengths will 
have to be allotted to these stations, 
and the question vill arise before 
very long, what vill become of the 
amateur transmitter; will he become 
extinct? ¡ think it vill depend on 
the record he can show of the ser- 
ices rendered, directly or indirectly, 

but probably indirectly, to the whole 

every case made out betore them, 
even when that case affected only a 
small minority of the users of wire- 
less, and 'have taken into account 
every consideration put before them. 

Probably the most immediate 
problem that the amateurs have to 
think about is the allocation of the 
wave bands. The increase in the 
number f broadcasting stations .tiLl 
demand that an increased wave 
band shall be set aside for broad- 
casting. lt follows that there will 
be less space left in the spectrum 

wireless and produces an environ- 
ment in which the highest form of. 
technician can flourish .\s .a con- 
sequence, men of special ability are 
afforded adequate scope, and genius 
is discovered and given its oppor. 
tunity. When it is remembered 
that one inventor or genius, like 
James \Vatt, may be worth untold 
millions to the world, we feel the 
importance of encouraging to the 
utmost the spread of the amateur 
spirit in wireless as in other 
branches of our modern electrical 

some amateurs to object, as they 
do, to the payment of the ten 
shillings. I have heard it stated b 

some vehement amateurs that it is. 
'rong that they should be called 

upon to pnv an.ything towards the 
aul h6rity that '<loes the broadcasting 
when, in fact, the' do not receive 
anything, -being interested in quite.. 
dfferent affairs; but I should like' 
to point outto them that in the first: 
place broadcast transmissions are 
useful for experiment. In the 
second place, an occasional concrt 
vill not do an amateur an\' harm 
and in the third place 2d. per eek 
is worhpeying for the sake of pe?çe 
and for.- tle. good of the cause in 
general. 1 .hope. .that .the ugges- 
tion, i.f the Postmaster-General 
adopts it, of a ten shilling licence 
fee per annuni, iil not caLise any 
r-cal troube in aniateLir ranks. 

There have been various news- 
paper forecasts of the Report, and 
I saw one in the Times Engineer- 

is-threatened at any particular june- 
aire,.then ve cari say that ve ha ve 
a much greater claim for considera- 
tion than if the transmitters try to 
act alone. The ratio of amateurs to 
broadcast listeners is probably- some- 
thing like i in 

. 
It ma increase 

if, as I have suggested, men with 
broadcasting sets become interested 
in their appáratus; but that is a sub- 
stanfial minotitv. \Vc live, too, not 
in a_hard and fast democracy where 
the onl vav.of settling the question 
is by the tóunti ig of votes, but we 
live in what oe might cal a miti- 
gated democracy where the rights of 
minorities a,re studied and protected 
by stute.siiien and administrators, 
and where gr-cae weight is gven. o 
minoritv:views if they are shown to 
be important to the progress of the 
nation. This has happened in the 
past in other things than wireless, 
and it has happened now and again 
in wireless. The Post Office have 
always listened svmpathetical lv to 

important national aspects not yet 
alluded to which itiust not be for- 
gotten. There is, lìrstiv, the direct 
educational benefit to the indi- 
vidual; of which no more need he 
said than that virless, I think, is 
the best gateway to mani' branches 
of physical science, for it touches 
upon some of the more advanced_ 
regions of electricity and mag- 
netism, upon acoustics and radia- 
tion, and it teaches skill 'in the 
manipulation of a great variety of 
apparatus as well as in a special_ 
technique. The second and less 
obvious national advantage arises 
from the fact that the cultivation 
of any branch of learning, artistic 
or scientific, and the Liniversal 
practice of any technique as a 
hobby, has a profound influence 
UOfl the development of the corre- 
sponding industry. - 

Moreover, the presence of a large 
amateur vire1ess section in a popu- 
lation ensures that that communitY 
will be receotive to new ideas in 

that there shoud be one licence for 
receiving apparatus of all kinds, and 
it has been suggested that it shall be 
ten shillings per annum. Now, 'I 
am not in a position to say that these 
ale accurate forecasts or inaccurate,. 
and besides that, ve do not know 
that any of these vill be adopted 
by the Postiiastei--General, '«ho i 
responsible,-bLit I should like to say 
that if ve assume that one licence 
has been recommended, and that 
the Postmaster-Generl acrepts that 
recommendation, it is not fair for 

general that non-commercial wile- 
less eXperinlenters should be barred 
I rom the study of an branch what- 
e'er of wireless. Therefore .1 think 
it is the duty of all amateurs-it 
ought to be part of the whole ama- 
teur movement-to work together 
so as to get a fair hearing when time 

freedom of exerinient is endan- 
gered in any section whatever. If 
we take things on that basis, if we 
suppose that the whole of the ama- 
teurs vill tand by their brothers 
vho happen to be iii the section that 

even nil. 
in what :1 said earlier I pointed 

òut that wireless telegraphy vas 
o.rginated by amateurs who vere 
neither engineers nor telegraphists, 
and that wireless development since 
then has owéd as much at least to 
the amateur experimenter as to the 
trained technician. But it is flot 
alone on these rather obvious 
grounds that i would base time 

argument that the pursuit of wire- 
less as a hobby and a study is a 
miational- weal, for there are two 

all the newspapers. The first main 
principie is, perhaps, that the licence 
fees collected from the listeners 
nuit pay for everything-for ad- 
ministration and for the concerts. 
The second principle, which has 
been disclosed already in the nes- 
paper&, is that the licence fee must 
be adjusted to support the authori- 
tues giving the broadcast services. 
tnd the third main principle which 

has been discussed in the papers is 

upon the influence he can bring to 
bear on public opinion At present 
his numbers are very small coni- 
pared with the estimates of the 
numbers of those who listen in. I-fe 
is in the proportion, perhap,. of onl 
i in z,000, and in a democratic 
country noses must b counted, and 
an insignificant number may come 
to be ignored, even though they may 
be the salt of the earth. Now, it 
cannot be for .the.good of wireless in 

teurs, ought to take on -the whole 
problem of preparing a case to be 
put before the authorities, whenever 
they require to hear us, in order that 
we may set forth our views and put 
them in proper forni for exerting 
due weight. It is conceivable that 
in default of some such preparation 
on the part of the amateur fiater- 
nitv, the allocation of wavelengths 
to them for their use in transmission 
experiments may be too narrow or 
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t)roacicastlng service at the Urace 
Presbyterian Church, Calgary. 
This is believed to be a record 
for Canadian long-distance broad- 
casting. Readers will perhaps re 
member that a full description of 
the Calgary broadcasting station 
was given in this journal in the 
issue of July. 25th. 

mark the occasion, M. Millerand 
radiated a message of greeting to 
French Allies and friends through- 
out the woric in the following 
terms :- . 

"In visiting, with l-lis Excellency 
the President of the Czecho- 
Slovakian Republic, the great vire- 
less centre of Saint Assise, the 

lowing day, I arranged to start 
harvesting these crops at 7 am. 
on the following morning, and just 
managed doing so when the rain 
came on in the evening. 

" I thiiik in the near future a te- 
ceiving set will. be part of the 
stock-in-trade of every orDgresive 
farmer, as vell as the telephone 
and other aids to business." 

A20 S . 24 

s. 

o. p o 
\\re learn ivith interest thaÌ Dr. 

B. Hodgson, O.I3.E., \l.Sc., 
PhD:, F.Inst.P., late of HM. 
Signal Experimental Establish 
ment, is now engaged in the Re- 
search Laboratory of the Mullard 
Radio Valve Co., Ltd. 

o o 
\Ve are given to undestand from 

Reuter's News Agency that the 
Ministry of Posts, Berlin, will 
during this month i na ugu ra te 
broadcasting from the i'ireless sta- 
tion at Koenigs-\\ u'sterhausen. 
Concerts, lectures and stories will 
be broadcast daily to subscribers, 
tvho will pay a fee of twenty-live 
gold marks annually. 

- o o 
Mr. H. \V. Soase, of Darling- 

tQn, reports that he heard from 
a distance of six thousand miles 
on the night of September 2nd a 

In order to continue the vaious 
experiments recently undertaken tO 

determine the exact value of radìo 
communication in mine operatioti 
and rescue work, tite United States 
Department of the Interior is 
making extensive preparations at 
the Government Experimental coal 
mine at Bruceton, Pennsylvania. 
Experiments so far prove that 
transniìttìng can he carried -on 
using short wavelengths through 
fifty feet of coal strata, and it is 
believed that with a longer wave- 
length than has so far been used 
the signals can be transnuitted to 
even greater depths. 

o o o.. 
Among the engagements of M. 

Masaryk, President of the Czecho- 
Sloi'akian Republic, in Paris re- 
cently, was a visit, in company 
with M. Millerand, the French 
President, to. tue powerful wire- 
less station at Saint Assise. To 

medium for fraternal collaboration 
between all peoples." 

o <.> o 
Still another Radio Society has 

been formed, the látest bearing the 
name of the Abertillery County 
School Radio Society. Those 
readers who are interested should 
make application to the Hon. Sec., 
Mr. Benjamin H. Jones,. Bryn 
Brith, Aberbeeg, Mon. 

o o o 
A B.B.C. cortsondet states 

in the following words how wire- 
less usefully seri es the farmer :- 

"Owing to the wet weather re- 
cently it has been very difficult ro 
get the crops harvested in good 
condition. I had sonic valuable 
crops of garden seed peas, and 
marigold and wurzel seed, ivhich I 

had decided to leave in the field 
one more day before carting tlien,. 
but upon hearing from the broad- 
casting station that rain ivas ex- 
pected in the evening of the fol- 

READERS will le interested 
io hear that a Radio. 
Society has been formed in 

Dublin calling itself the Radio 
Association of Ireland. Professor 
W.J. Lyons has been elected 
Iresident, whilst Messrs. A. 
Callan and H. Hodgens are Hon. 
Treasurer and Hon. Sec. respec- 
tively. Readers interested in this 
Association should address their 
enquiries to the Secretary, Wire- 
less Department, Technical Insti- 
tute, Kevin Street, Dublin. 

We read in the ¡hill Daily 
News that loud-speakers are to be 
installed in every drawing-room of 
a block of flats which it is pro- 

posed to build a few miles out- 
Si(le London. 

G o 
From the same source ve learn 

that when the escape of two Ameri- 
can convicts was broadcast two 
amateurs receiving the news re- 

layed it to the police two hours 
before the last-named were in- 
formed of the escape officially. 

President of the French Republic 
is happy to address to all Allied 
nations and friends of irance, and 
in particular to the noble Czecho- 
Sloakian nation, an expression of 
the profound sympathy and un- 
shakable friendship of the French 
Govei-nment and people. 

The wireless centre of Saint 
Assise places France in direct radio- 
telegraphic corn munication with all 
parts of the world, and the Presi- 
dent of the French Republic ex- 
presses the hope that the waves 
radiated by Saint .\ssise may al- 
»'ays be messages of peace and a 

- 
- I L L 

b W 

-/,'= 

l_ -_-. 5 

'¼ '---. 
II ---z-"- - 

ri I " - I 

Wireless Weekly October. 2, 1923 

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

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


characters. 

533 

counterpart in English. 

A 2T 

operas the music is built up from a number 
of " moties," each reserved to express a 

certain idea, such as Sword motive, Curse 
moti ve, Val halla moti ve, etc. These are not 
printed in the English librettos, but in Ger- 
many both Schott & Co. and Breitkopf and 
Härtel have librettos with the names of the 
moties (Ausgabe mit Motiven) printed all 
down the margin and, at the end, the same set 
up in music type. The former edition is in 
German letters, the latter in jnglisli (Latin) 

the opera, they have not the atmosphere and 
they don't sing them properly. I pass this tip 
on for what it is orth. 

For those readers 'ho are interested in 
concert halt programmes, I will conclude by 
mentioning another German volume in the 
above series; "Führer durch die Koncert 
1\lusiL '' (Burkhardt), which deals with i 00 

works by 114 composers ori analogous lines 
to " Führer durch die Opern Musik," and is 
an excellent little work with, I believe, no 

the chief arias, duets, trios, etc., arr given 
as they occur. Biographical notes, etc., vom- 
plete the pocket volume. . companion 
volume, ' Fiihrer durch die Opern lusik 
(Chopin), specialises ¡ri the music and gives 
450 short examples in music type, in the text. 

Books of tbe words, usually called librettos, 
can be obtained f rom the various publishers, 
stich as Ricordi. Some are issued in two lan- 
guages, Fnglisb translation on one page and 
the original language opposite. In \Vagner's 

and so make a good study of the opera. 
There is a demand in England to have the 

operas rendered in English, and this may do 
very ell for a start, but an opera should be 
sting in its own language. Et is impossible to 
make a cultivated translation and fit the mean- 
ing and accents on to the right words. A 
Continental friend of mine says English is 
an impossible language anvay. Further, he 
advised me not to buy operatic arias recorded 
by concert singers, as, never having açted in 

to the cbmpany's own gramophone records, 
the \Vagner operas and some others are in- 
adequately done. 

Another small book is "Opera Synopses 
(by McSpadden; llarrap & Co.). This is vell 
got up and gives the stories of sixty-four 
opera, hut there is not the slightest reference 
to the music. A much better hook than thes 
is the Gernan " Fiihrer durch die Opern 
(Melitz; Globus Verlag, Berlin). in each 
description of the 220 operas the names of 

volumes awaiting him by Alice Cleather and 
Basil Crump (publishers, Methuen), entitled 
"The Ring of the Niebelung," "Taun- 
häuser and the Meistersingers," " Lohengrin 
and Parsifal,'' " Tristan and Isolde," which 
contain the stories of the operas, the leading 
moti\es, and other comments. 

The Radio-listener has one advantage over 
his Coent Garden brother-he can spra'J 
out on the table an array of music, words, 
and motives before him which he can follow 

W7 ITII the advent of Radjo-opera it is 

j safe to say that this class of music 
will reach a large audience at present 

unfamiliar ith it. 
Many books attempt to set out a synopsis 

of the plots and chief arias (in opera one does 
not say " songs "), but the English hooks 
are mostly poor. Those who can read Ger- 
man have a much better fLeld open to them. 
Perhaps the best English one is the ll.M.V. 

Opera at L lome," but as this confines itself 

Single pianoforte selections from the scores 
of many operas with words, moties, arid 
comments are issued in a cheap edition called 

Musik für Alle " (Ullstein Verlag, Berlin). 
l3efore very long the listener-in will catch 

the disease; every opera-goer gets it eventu- 
ally; he vilI become a Wîagnerite. Perhaps lie 
viIl even write threatening letters to 2L0 

abou t t hose i nterpel lations-though person- 
ally I do not think they do any harm. When 
that time comes there are four excellent little 

0 -. 

RADIO-OPERA 
By H. E. ADSHEAD, B.A. 

. TTe fotlowing noies are of particular interest to those 

readers who wish to enjoy fully the broadcasting of opera. 
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to compare every ve1l-known dry 
cell on the marlet. There is no. 
doubt that the modern product is a 
great advance upon the earlier type 
of cell. . - 

22 

10 give one reason aloiie : l'be' jolished steel horizontal rollers, and 
peroxdç of manganese, the active. s the ingredients for " binding 

depolarising" material, is niind the materia! are now beginning to 
and marketed in innumerable - be-incorporated, the rollers are kept 
grades, with very slight differences hot by steam circulating inside 

534 . . 

'4 

Fig. 1.-A z'iew Öf Elze general assembling roo,,z al Messrs. Siemens, LEd. 

The writer has had an oppor- 
turtity of visiting One of the largest 
dry battery factories in this country, 
and one whose productions are 
known all over th world. his own 
experience of dr celLs, extending 
over some thirty years of their 
iise, sinc they first began to 
threaten, and then eventually to 
supersede to a great extent, the wet 
Leclanché pattern, has enabled him 

up to the required standard are re- when coal is coked, and this is also 
jected. - . . ra particularly hard variety. This 

\Ve should erh;zpbe moie popu... carbon is fed. into a machine with 
lar with the Editor if we started oli heavy iron chaniping jaws and is 
bv..describing how drv cells can be literally ''chewed up '' into smaller 
made at home with the contents of pieces, rbund about walnut . size. 
the dustbin and a few odds and - liiese are then shOvelled into the 
ends of ioófing ziiic,-but.oür. coún- ian of a rolling, mill sudi a oñ 
sel tO those who conempl'ae tiiìk:. may oftén see mixing mortar for 
ing theiz own dn? ceiis .is like that .. house-building.. From . there it is 
of P,z,zch, namely, lion'! do it. ground up even finer betweèn 

r- - f 

- ji 

riti. - - 

t -: 

1 - 

- L 

L 

\\E had occasion recently t 
/ point oút that wireless prac- 

tice could not exist without 
vire, and now we propose to con- 

sider the second great requirement, 
which, if not quite so indispensable, 
would at least entail very great 
difficulty todo without. We mean 
th dry cell, which ve use on the 
high-tension side of our valve ap- 
paratus. The crystal set may also 
often be enormously improved by a 
good dry cell and a potentiome.er. 

i\lanufacturers of the modern dry 
cell have spent considerable time 
and money in experimental work 
with a view to producing a really 
reliable cell. lt has beer, found that 
the secret lies in the use of in- 
gredients of the highest quality, 
and in a modern works all materials 
used in the process of manufacture 
are subjected to the most rigorous 
mechanical, chemical, and elec- 
trical tests by experts. - 

\ll materials vhicn fail to come 

in quality between samples but a 
very big difference over the range. 
Every package of this material en- 
tering the works has some of 
its contents tested by qualiled 
chemists, and should this fail to 
come up to the standard the hole 
consignment is rejected. 

Beginning a the middle of the 
dry cell. The centre element is a 
carbon rod. The best carbon for 
this purpose is that which clings 
round the sides of the gas retorts 

- 

THE DRY:'CELL""'-' 
- - 'By GEORGE SUTTON, A.M.LE.E. - 

An inlerest Ing article describing the manufacture of dry cells for hgh-tensipn supply and other purposes. 

7-.O* 
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,iiinute " local couples " in the cell 
nd run its energy tö \vas:e. In the 

earls' dass of dr cells a piece of 
trock or glass vas placed at the 
bottom of the zinc container to pro- 
cent the carbon rod accidentally 
short-circuiting td the zinc, hut 
nowadays the matter is handled 
much more scientifically. 

Into the prepared zinc container 
a block of the depôlariser is placed, 
and about one-eighth of an inch is 
left all round into which is poured 

battery as vell as insulating t-he 
whole battery from earth leakage 
and the telephone noises which 
would inevitably result from such 
leakage. The-sawdust packing be- 
tveen the cells of some makers has 
not nearly so good an effect as 
paraffin Vs ax. 

¡f an dry cell i .compelled to 
put Out an amount of cürrent n 

-excess of what is known to l)e its 
safe rating, it soon gets exhausted, 
much in the same way as a perspir- 

fallen below. o.6 of a volt, so if we 
discard it at the point G we shall 
have about ion units of work on 
the scale which ve have adopted, 
of which the figure ..OB.C. has 
enclosed fifteen units. 

From the shape of the curve in 
Fig. 2 it will be clear that if a bat- 
tery is required to give a certain 
specific voltage, the number of cells 
to be employed should be calculated 
on the bis 'f one volt per céll. 
and not i. volt per cell. 

1' 

sorne of the podered car- 
bon or graphite, and Orrns the-de- 
polarising compound ¿f the cell. 

At another part of tie factors' thd 
zinc containers are being made. 
aid a comparison of the thickness 
o the, zinc sheet used by various 
cell makers will give one method of 
comparison ; a thin zinc ill soon 
be eaten through. 

Ïlie quality of the zinc is also a 

matter of great importance, and the 
chemist is very vigilant to see that 
no forein matter is likely to cause 

ing the factor. Every stage lias 
its test, and ever\' cell; however 
small, is given an electric:ii te$ o 
stringent as ro tìrid out any veak 
ones, which are ruth lesslv scrapped. 
high-tension batte'ris .dre piount&I 
in a solid block of iaraftìn vax, 
the cardboard cases, also impreg- 
iated with 'ax, serving as a mould 
for the 'ax rather than as 'a cnn- 
lainer for so mans' dry cells. 

This ensures a maximum i of -in- 
sulation between the units of the 

- 
be considered to - repre- 

sent the amount of nergy the 
veIl lias delivered, if we assume 
that the' ¡ri terni ittent eu rren t out- 
'put -is a normal one, and could be 
replaced .for, ihe pui-poses of this 
ciiar.t uy a ,smáller .coiitinuoi,isjy de- 
,liyered erie.: - 

In the first ten days the voltage 
lias dropped to 12, but the figure 
.\.O.B.C. is only about one-seventh 
of the whole figure A.O.H. We 
cannot, however. et much useful- 
work out of the battery after it lias 

swells as it cools and tightens 
the iiole and then a 
tapped washer is screwed 
down on to the top of the 
caibon, making assurance 
doubly Sure as regards a 
11ml electrical contact: 

The manganese dioxide 
is supplied in powdered 
form to a specified fine- 
ness of 'grain and oxygen 
content, and after 'being 
tested and approved by 
th chëñiistis mixed with 

in not cêase' upon the.mMeriùl enter- the fallacy of taking such a figure 
as a basis upon which to 
calculate the total output 

'-of ael. 1f ve plot out 
t.lie--1ifeof a cell t a nor- 

;-mal output in 'days, on a 
'h'orizoiital line, p11(1 the 
voltages, indicated during 
'that life in vertical lines, 
\'e shall get a characteris- 
tic curve like thai at the 
top of the figure. 

The ?rea enclosed by 
-t1ie 'figure' AOl-l. may 

¡Mr. 

Fig: 2-Curvè shoing fall - in voltage Of a Siemens 
dry cell in relation lo linie. 

.1 

are bricked up in a kiln, vher they 
are baked for a week or ten days, 
and upon taking out.they are nearly 
as hard as the original gs retort 
carbn, but of a shape which the 
battery maker requires. Before 
baking, however, the thicker rods 
are drilled up the centre for the in- 
sertion of the brass screw which 
lornis part of the positive terminal. 
This drilled hole is undercut," 
so. that when the brass screw is 
inserted and the type metal mixture 
is poured in round it, this mixture 

ari air space for the gases to col- 
lect in, then a diaphragm of paper, 
and last of dll a complete sealing- 
in between the edge f the zinc con- 
tautier and the terminal, with melted 
pitch having two little vent holes 
left to allow any gas formed th 
escape. 

%Ve have described the construc- 
tion of the dry cell in sorne detail., 
and the varying sizes and shapes 
only differ in that way and not in 
quality of material or care in manu- 
facture. The skilled testing does 

.inch of depolarising compound us 

suggested. 
The cell will put out this current 

crintentedly day arid night without 
ceasing till it has used up all its 
energy in the least internally waste- 
i u! way. \ great deal more current 
than this may be demanded of the 
cell if it is called for intermittently. 

lt is well known that the E.M.F. 
which a ne\\' dr cell will give is 1.5 

Volt, and nearly all calculations are 
based upon this figure. .\ glance at 
the diagram in Fig. 2 vil! indicate 

r 

them. Liquid s well as solid 
binders are used, and the whole 
black mass is kneaded into a paste, 
which paste is made up into ylin- 
deis about live inches in diameter 
and nine' inches long: These are 
put into the container of a hydrau- 
lic press, and, still hot, the material 
is squirted through dies, which give 
it the shape of section in which it is 

entually used. 
.\fter extrusion, the rods or 1)l:ttes 

the exciting paste, the active ingre- 
dient of which is sal-ammoniac. 
This paste never dries hard, but 
sets to a cheesy consistency, ñnd 
rises all round the block to a little 
below the level of the top. Into 
the space thus left is run a little 
ring of melted ozokerité, which 
seals in the paste. Now', a cotton 
gauze disc or diaphragm is dropped 
on to the top of the cell. Next a 
thin laver of rice husks to form 

ing athlete give Out, not only 
through primary muscular fatigue 
and the general distress of imper- 
feét ovgenating of the blood, but 

- by the poison he himself secretes 
it too great a rate to dissipate as 
he goes along. Like the athlete, 
too, . the cell will recuperate after 
a rest. .\s a rough and ready figure 
óf the safe available current which 
may be taken without the cell po 
lansing, one milhiapipere per cubic 
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the spokes are cut from -kin round 
brass rod a convenient pair of coils 
can he made. 

After winding on the first o turns 
representing the inner coil, the vire 
should he cut and the end tied with 
thread to the turns beneath. Then 
wind on a further 15 Or 20 turns 

pose of ensuring that the inner dia- 
meter of the outside coil shall he 

larger than the outer diameter of the 
inside coil by an amount sufficient to 
enalde the inner coil to revolve 
freely. A clearance of about -hin. 
is necessary, since the mounting of 
the inner coil on its spindle is slightly 

Fig. 3.-Wiring as carriel ont on 
the underside of the panel. 

actly ove1 the centre hole in the 
panel, the spindle may be passed 
through, and the inner (revolving) 
coil can be mounted. This is (lone 
by passing the spindle through two 

r6 - 

ceerl to its Construction. 
The variometer must claim our 

attention first. It consists of two 
concentric basket coils, one attached 
to the panel and the other (the inner 
One) carried upon a spindle so that 
it can be evolved. Each coil bas' 
40 tutns of No. 28 dotiNe cotton- 
covered \vire, and is wound upon 
the donI ile-basket principal clescril ed 
recently in Constructional Notes. 
Since the spindle has to pass through 
the holes in the coils which vere 
occupied by the spokes of the.spider 
during winding, it is important that 
spokes of a suitable size be em- 
ployed, so that the spindle may be 
of a fairly substantial diameter. If 

Fig. 1.-The compkte receiver. 

(actually about of an inch of 
wind ng is requilei I); and cut the 
viie once more, but do not secure 

the end. . Over this vind the 40 
turns foming the outer coil, and tie 
in- its two ends as before. 

'I he coils can now he shellacked 
and baked, after which the spokes 
are to be pulled out an(l the coils 
separated from each other. If. this 
operation proves difficult, lind the 
outer and inner ends of the 20-turn 
winding and pull out a few turns. 
The intermediate vincl ing, by' the 
way, is intended solely for the pur- 

with the holes for the spindle ex- 

- Ii 

other uses aie these by connecting 
two of its terminals in the plate cir- 
cuit of a high-frequency vlve it 
becomes an anode tuning unit with a 
crystal detector, while by adding an 
external buzzer and dry cell it is con- 
verted into a simple vavemeter for 
the broadcast wavelengths. mci- 

dentally, it can be connected into any 
circuit so that its variometer will 
provide the tuning for that circuit, 
and hence it may be regarded as a 
makeshift tuner. 

These alternatives are made POS- 
sible by the use of the six terminals 
visible in the photograph, Fig. i, 
and the Dubilier condenser which 
can be seen attached to the underside 
of the panel, Fig. 2. 'l'he actual 
methods of using the nuit in the 
various ways mentioned vill be con- 
siclered later, and we will now pro- 

eccentric as result of the fact th 
a basket coil spider necessarily has 
an odd number of spokes. 

1 
4. . - 

fter baking, the coils should be *bound with adhesive insulating tape, i 

L' taking care, however, to leave ex- 
posed a hole at either side of each 
for the spindle. 

The larger coil is attached to the 
underside of the panet by two small 
angle brackets of strip brass. The 
base of each bracket is screwed toi 
the panel, and the coil is attached by 
binding firmly with waxed thread to 
the upright part of the bracket. 
The brackets should be made from 
strip 4-in. ride and hin. thick, 

nd they should stand tip about 2m. 
The larger coil being attached, 

HE instrument describel in 
this article is the result uf an 
atlenipt to design an appliance 

which should combine the functions 
of a nu!1ber of separate instruments. 
First and foremost, it is a crystal 
recei'er of neat appearance and good 
performance, with an efficient hut 
simple variometer for tuning. Its 

6 

A= VARIOMETEH 
By G. P. K-ENDA1 

In the following ari ide are givencoc 
- - - being a crystal receiver, may also r 
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Fig: 4.-Delaits and dimensions of attached to the earth terminal. The 
pane!. flex. it should he noted, is carrjed 

4 through one of the spaces in the 
the panel, since the dial is screwed - winding so that It, appears on the 

'to the panel and the knob contains a edge of the coil in the photograph. 
chuck which grips the spindle firmly This Is done to enable the coil to re- 
when the knurled nut in the centre is volve without fouling it. 
screwed down. A further advantage The otr connections- of.. the, set 

and connecting the other tags to the 
front and rear terminals respectively 
Yo telephone condenser is included in 

'the set,, because I have found it un- 

necessary in the great majority of 
Crystal recivers, though possibly 
with different makes of telephones 

'it may be desirable. 

A25 

V. - .-. .. . 

i. 

usual nuts aoci spring wasrier unuer 

T i: 

t 
'" -,' L 
4f_i' :7 /' --L .\ \\ 

\ _4: 

J --H---t 
/"-% t i i, i 

i ' '.\e'i,',I'-'-- // 
/ - 

of this type of knob and dial (sup- 
plied by C. F. EkveUf Ltd.) is that 
it possesses a vernier slow-motion 
through about o degrees at any de- 
sired poinr on the scale. 'I'his slow- 
motion comes into action automatic- 
ally, and is operated. from the same 
knoli as the rough adjustment. 

The connections of the coils are 
nade as follows the outer end of 
the fixed coil is taken to the rear 
terminal of the three on the left in 
the photograph, and its inner end is 
connected with a short piece of very 
light flex to the outer end f the re- 
volving coil. The inner end f the 
latter coil is connected through a few 
inches of very light and slender flex 
to the end of a stiff piece of wire 

parallel for use with small indoor 
aerials (up to about 6 miles from a 
broadcasting station) by connecting 
the aerial to the rear terminal and 
joining together the front and centre 
terminals with a piece of vire. 

l'he telephones aie connected to the 
group of terminals seen on the right 
in Fig. i, the actual method of doing 
so depending upon whether one. or two 
pairs are in use. When onl) one pair 
is required, the tags are connected to 
the front and rear terminals, since 
the centre one is not connected into 
the circuit and vas put there chiefly 
to match the one on the other side of 
the panel. Two pairs can he used in 
series by screwing one tag of each 
under the " dead " centre terminal 

roughly opposite holes in the coil 
and locking it by means of the two 
nuts visible in the photograph, Fig. 
2. The nuts should be provided with 
washers so that tightening them 
against the coil does not injure the 
wire. 

The spindle is to be cut to length 
. from screwed brass rod, either or 

4BA, according to the size of the 
spaces in the basket coil vindings, 
through which it must pass freely. 

- Ifs upper end carries either a knob 
and pointer or a dial of any pre- 
ferred pattern. 1f the type shown 
in the 5hotograph, Fig. r, is used 
there will be no need to provide the 

P -, 

i - 

Fig. 2.-The receii'er with box 

,'e,no red. 

dimensions, so that a suitable box caii 
he made or purchased. The only te- 
quirement in the box is that it should 
have a depth of about 5in. 

\'\ hen the unit is used as a ci:ystal 
receiver the earth lead is connected to 
the front terminal of the three on the 
left (F ig. i), and the aerial is taken 
to either the centre or the rear ter- 
minal of the saine group. 1f it is 
connected to the centre terminal, the 
fixed condenser is plated in series 
with the variometer in the aerial cir- 
cuit. and this vill- he found advan- 
tageous with large aeiials. \Vith an 
.erial of moderate size, however, re- 
sults w ill Lisna I ly he better without 
the-series condenser, and it should be 
cut out by connecting the aerial to the 
rear terminal. 

The condenser can be Diaced j : - 

____-) 
CRYSTAL UNIT. 

-14;B.Sc., Siaff Edilor. - 

sirucÑonal dala of a unii, which, besides - 

¿ç as' a tuned-anode unii or waL'ernelcr. . 

vil I lie clear from the wiring diagram, 
including the connections of the lixed 
condeiiser- of 0.0003 F capacity, 
which are so arranged that it may 
ie placed in series or in parallel 
with the ariometer òr cut out alto- 
gether. 

Fig. 4 shows the position of the 
holes in the panel, and the latter's 
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A 26 

OCTOBER "MODERN WIRELESS" 

The current issue of "MODERN WIRELESS" Contains the following articles of outstanding 
interest to experimenters and constructors 

A New Invention for Selective Reception. 
Dull-emitters and How to Use Them. 
Wave-traps Explained. 
How to Make a Two-valve Set 

Useful Circuits for Long 

A Loud-speaker Set with OneControl. 
How to Measure Cridleaks. 
Row to Make Two Crystal Sets. ' 
A \ isit to the Eiffel Tower Station. 

Wave Reception. 

i 

determined relative to the keel line of the 
vessel with considerable accuracy. - 

The purely electrical errors are not likely. 
to exceed 10, whilst the accuracy when trans- 
lated into bearings suitable for navigation 
should not exceed 20. Under unfavourahie 
conditions, say at about sunset and sunrise, or 
if the hue of bearing runs along the foreshiore, 
the error is not likely to exceed 50. 

The Marconi Type 11 B marine direclion-findr, w/?jcl 
was exhibited recently at The Shipping and Engineering 

-: Exhibition. 

Our photograph shows the \larconi wire.. 
less clirectioui-finder Type ut B, which is 
extensively used on shipboard, the com- 
pact appearance of which leaves little t 
be desired. 

. _ Ç 

JN addition to their norinal ireless tele- 
graph installations, many vessels of the 
Mercantile \larine are now being fitted with 

suitable apparatus for direction-finding, p 

amongst hicli is tl)at designed by the \Iar- :iij-. 

coni's Wireless Telegraph Co., Ltd. .- 
. 

t The apparatus is so designed that no move- . ; 
ment of the aerial is required, hence the special / . :- 
aerial may be such a size as to ensure good 

directional reception. Being an entirely sepa- - 

rate. piece of apparatus, the direction-fìnder I., 
should he regarded as an assistance to navi- 
gation rather than a part of the general wire- 
iess installation. It is practically independent * .. 

of the remainder of the equipment, and so can - 

be added to installations of any type. 
By means of the instrument the directior(of 

the urce of origin of a wireless signal can he -. 

.. 
.'o. .4 . 

£ 

IL 

A MODERN MARINE DIRECTION- 
FINDER 

- . The foilowinj (s a description of I/ze compact D.F. apparatus 
as manufactured by the Marconi's Wireless Telegraph Co., Lid. 

- 
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that given on page 497 last week, 
and had the same number of turns 
of vire on both primary and 
secondary. as has already -been 
given, but the primary was wound 
with No. 40 single silk covered 
resistance wire, and the secondary 
vjth.. the same gauge of copper 
wire, the latter winding being 
tuned by means of a O.0002 

pF capacity variable condenser. 

makes a :'erftly satisfactory 
former upon which tO wind the 
transformer, since - there is no 
reason- why square windings 
should not be employed. -lt ill 
be found an advantage to ound off 
the corners- of the inner ebonite 
squares. . . - - . 

The " tuned '! type of trails- 
former gives the grea test -ampi i ñca 
tion per stage, and is rëcom- 

of perhaps i,000 to 8,990 metres 
without the use of a variable 
condenser :ac10.5 either -of the 

I 

winclitigs. - If a iii.- hole - is 
drilled through the -centre of the- 
cylinder along its axis, the trañs- 
former can be made to -serve upon 
the longest waeiength -by insert- 
ing a bundle firOn wire& to erve - 

.asa core. - - - 

G P: 1 

will be suitable oi the longer 
vaves up to about 3,000 metres.: 
loo, 550, 200, 256, 40, and 600 
turns, on both primary and secon- 
dary. The wire used should be 
either No. 42 single, silk covered 
copper wire, or No. 42 single silk 
covered resistance wire, according 
to whether the transformer is to 
be tuned or not. 

A particularly successful trans- 
former which the writer has used 
a great deal for broadcast recep- 
tion is one, of the type whose 
secondary winding is tuned. This 
transformer was wound upon a 
bobbin of the same dimensions as 

L. _____ 

Fj. 1-Dimens ions of Ike trans- 
former bobbin. 

in Fig. s helpful. This shov 
the construction of a high-fre- 
quency transformer bobbin of the 
type shown in Fig. 2 page 497, 

54, from live sepatate squaré 
pieces of sheet eboriiie clamped to- 
gether by means of a single 4B.A. 
screw thtoueh their centres. This 

turped a series ot slots or grooves, 
each iii. wide and iiii. deep, 
these beiiig usually eight in 
number. These grooves are wound 
full with o. 40 single silk- 
covered resiance wire, each se- 
tion heig vound in the same 
direction. The alternate sections 
are - th&s. ,connectéd together in 
series to form the. primary and 
seéonday windings respectively. 
Thus, four sections joined in series 
provide the primary and four sec- 
tions forrn.the secondary. 

Such a transformer is quite 
satisfactory for long wave work 
and will cover a wavelength range. 

Conducted by R. W. HALLOWS, MA., Staff Edita. 

WF. TRANSFORMERS 

''Ï'RATSFORMER f61 200- 

J- 
metrè reception may be 
made by 'using a bobbin 

of the sirne dimensions as that 
given in the drawing, anti wind-, 
ing both ptimary ahd secondary 
with 50 turns of thé same gauge 

I 

of wire, while f.r th longer wave-, 
lengths' the diameter of the bobbin 
must be increased to sin. and the 
depth of each groove to iin. 
The following numbers of turns 

Using two high-frequency valves 
coupled by trinsformers of this 
type, an extremely stable re- 
ceiver vas constructed, giving vely 
good results upon the broadcast 
wavelength, whilst its tendency te 
oscillate was easily controlled. by 
rneal?s o,f a potentiometer.. r 

Those constructors to vhdrr 
lathe work is out of the questior 
will find the suggestion contained 

p. 

mended when only cie or two 
high-frequency valves are - used. 
\\'heri as many as thrèé high-f re- 
quency stages are to be employed 
it is desirable to use the semi- 
aperiodic type, since it is very 
much more stable in operation, 
i.e., it does not produce a receiver 
having so strong a tendency to 
self-ocillation, and it eliminates 
the additional adjustment in the 
form of a tuning condenser. 

Probably the best known ex-. 
ample of the semi-apetiodic pattern 
is the 'barrel type usçd in some of 

L the Army. receivers-. This consists 
of an ebonite barrel 3in. long and 
2m. in diatheter in which are 

- 

- - - 
i -. i - r 

onsructionai 

III 

:' 
..: 
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carefully mark off the bottom edge quite easy to make, and if they In Fig. 5 a terminal of quite 
as shown. are tted to such components as a different kind is seen. That 

540 
A 28 

ihe plug and socket required 
to lit into the standard holder can 
he obtained from almost any 
dealer, the sockets usually being 
smooth and of approximately in. 
outside diameter, and the plugs 
tapped 3 or 2B.A. ; both will need 
to he inserted into the ebonite to 
a depth of about tin. 

To prepare the block, clamp it 
in a vice, taking care to use lead 
jaws to pre'ent the surface of the 
ebonite from being damaged, and 

his existing sets must often feel 
the need for some improvement 
upon the usual type of screw-down 
terminal. It is e,çcellent for semi- 
permanent leads, for if properly 
tightened it provides a flim and 
secure contact. but it vastes a 
great deal of time when numbers 
of leads have to be changed. 

Below are illustrated four good 
types of spring terminal, all of 
which have been used by the writer 
with excellent results. They are 

passed a brass collar-a thiçk 
washer will answer quite well- 
followed by a stiffish spiral spring 
and a retaining nut.. A connection 
is made in this case by lifting the 
collar and pushing the wire into 
the hole. The spring thrusts the 
collar tightly down on to the vire 
and jams it. Provided that the 
coil spring is stiff enough to exert 
sufficient pressure, this terminal 
makes as good a connection as 
could be desired. 

Li 
'ig. 2-Illustrating details of Ih 

coil mounting. 

being filed smoothly until it is 
¡in. square by tin. deep. By 
means of a large half-round file, 
form a hollow in the top of each 
block to fit the coils it is desired 
to mount (see Fig. 2). 

R.W.H. 

4. P 

SPRING 
TERMINALS 

ANY 

experimenter who is con- 
tinually wiring up new cir- 
cuits or making changes in 

Figs. 3, 4, .5 and 6.-Illustrating 
suggestions for spring terminals. 

the small hole. On being released 
the spring rises against the wire 
and holds it firmly. 

A similar type of terminal is 
also shown in Fig. 

. 
A hole is 

bored in the rod, but this time 
quite near the base of the ter- 
minal. Over the screwed rod is 

necessary. 
These can be Very easily made 

if a bttle care is taken in mark- 
ing out accurately and in drilling 
perpendicularly. 

Obtain some i-in. thick ebonite 
aid cut out as many blocks as there 
are plugs required, each block 

I il2 

socket can be drien in tightly. 
The hole for the plug should, of 
course, be tapped either 3 or 
2B.A., whichever is the size of the 
plug. 

Having secured the plug and 
socket, two 6B.A. holes should be 
drilled and tapped from the face 
of the ebonite in such a way that 
when screws are inset-ted they pro- 
ject through into the metal portion 
of the plugs as shown in the sec- 
tion 

lastly, a strip of fibre about 
3hi. long should be cut and bolted 
by means of a couple of small 
screws to the hollow of the holder. 
The coil can now he lashed to this 
by means of tape, or, better still, 
Empire cloth, as illustrated ; the 
two ends of the coil leads should 
now' be secured under the two 
6B. A,. screws and the cojl is com- 
plete. 

about a quarter of an inch from 
the top: An oval hole is then made 
near one end of a lin, wide strip 
of springey phosphor-bronze, and. 
a 4B.A. clearance hole at the 
other. The strip is bent as shown 
in the drawing and fixed in position 
by a nut. To connect a lead one 
simply presses down the end of 
the stfip and inserts the wire into 

ir 
Iii7 - rl,UI 

4' 

MOUNTING HOME- 
MADE COILS 

BE FORE home-made coils of 
the duo-lateral type can be 
used in the standard coil 

holders some form of plug is 

Having done this, and while the 
ebonite is still in the vice, drill 
carefully two holes for the plug 
arid socket to a depth of tin. 

It is impossible to give the exact 
diameter of these holes, as the sizes 
of plugs vary according to where 
they are obtained, hut that for the 
sxket should he about I-64m, less 
in diameter, in order that the 

variable condensers, gridleaks, 
valveholders, transformers, coil 
stands, and measuring instruments 
they 'ill save both time and 
temper. 

'I he first (Fig. 3) can be fitted 
to any existing terminal. The 
milled headed nut is removed and 
a small hole (6B.A. will do very 
well) is drilled in the threaded rod 

rS ________________________________________ - 
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. R.W.H. 

4. 

TO OUR NEW READERS. 
Why not get the back numbers and 
have a complete set? Weha'e them 
ali from No. 1. 7d. per copy, 
posi free from Radio Press, Lfd., 

Devereux SL, WC. 2. 

24 S.\\ G. is suitable. This wire 
makes 42 turns to the inch or 31 
when spaced with string. The 
tin. diameter former- will give 
each turn a total length of ein. 
we shall be quite near enough if 
ve take the circumference as three 

times the diameter, and do not 
bother about t. Forty-two turns 
will thus go to a yard of wire. 

Now 210 yards of Yo. 24 have 

5.1 

that the vindingsvill be yin. long 
at 83 turns to the inch. 

As this is too long to he con- 
venient, we select No. 36, which 
works out as follows :- 

Ohms per yard, ¡5.5. 
Yards for 300 óhms (approx.), 

20. 
Yards per inch of windings, 8. 
Length of vindings, 2in. 

R. W. H. 

A 29 

iutting metal. 
Over the rod is slipped a ring 

made from a iri. length of brass 
tubing. A hole whose diameter is 
rather less than that of the viíe 
ordinarily used is macle at the 
lower end of the hacksaw cut. The 
writer has found this the most 
satisfactory of all forms of spring 
terminal, for, thanks to the great 
force exerted by the ring on the 
split rod. wires can he jammed 
tihtiv with no great effort. 

approximate, since there are slight 
variations in any kind of wire. 
Those 'alvs with large cur- 
rent consumption, such as th 

R,'' Ediswan, or ORA, are all 
rated at .7 5 ampere, but as they 
grow oli! their dëmnds increase; 
we must, therefore, allow i. amp. 
to be well on the safe tide and 
to ensure that the rheostat does 
not heat up. 

For this carryihg capaity, 

unspaced enamellçd rire will he 
the most suitable. 

The distance jound the former 
is i+I++, Or which, 
gives approximately 14 turns to 
the yard. If we use No. 32 wire 
the resistance per yard will be 

6,900 
900 

or .6 ohms; thus to obtain 300 

ohms we shall need roughly 40 
yards or 8o turns, which means 

dntist's hacksaw. 1íese, by the 20 83 
. 

56 
i 

26 

I 

I 
3.0 

way; are two splendid little tools 
22 

I 

24 

130 
, 

I 
210 

150 
400 

' 

j 
42 , 

- 

I 

23 
I 

for line work in brass or ebonite, 
I 

26 
I 

320 
j 

900 50 
I 

io 
and one of them should find a 45 1,970 f)! 0.75 

place in every wireless constructor's 30 
j 

680 4,000 73 060 

workshop. The former takes. 
32 

4 

900 
1,250 

6,900 

j 13,200 
j 

83.' 

I 
98 

0.50 

o4o 
hlades 6m, long by ahotit '36 j,Soo 28,000 

I 
ii6 0.30 

wide, which are much finer than 38 2,950 - 72,800 
I 

143 
¡ 

020 

those of the ordinary hacksaw. 
I 

4590 
I 

180,000 i8o 
I 

015 

The blades of the latter are like, 
42 6,2oo 

j 
. 368,000 211 

. J 

0.13 
io, too 

j 
900,000 233 010 

those used in a fretsaw, sa'e that 46 
I 

18,900 2,845,000 307 - 0.07 

they are stouter ai'id dakt'ed fr 

silicon- ionze or pnospnor-oronze 
"ire of No. T6 or i8 gauge. At 
its lower end a loop is made and 
is sandwiched between the pillar 
and the panel to keep the spring in 
position. 

Fig. 6 shows a good terminal 
which works on the principle of 
the point protector of à pocket 
pencil. It consists of a short piece 
of drin. round brass rod which 
is ''split '' for part of its length 

a cut ¡nade vith a iewller's r 

inch '' refers to enamelled wire 
with the turns wound so as to touch 
each other. 

It must be understood that the 
figures in columns 2, and.5 are 

passed (20 milliamps. with a 6-volt 
battery) is so small that we need 
take no account of it. \Ve wish 
to use a rectangular former un. 
vide and jin. thick. In this case 

2. 3 4 5 
Resistance Turns per Inch Carrying 

S.\\ G. Yards per lb. (Enamelled). Capacity. 
per lb. Ohms. Amps. 

i6 26 5. . 
60 

18 46 17 - 20 40 

shown in 1 ig. Is made trOm a 
short piece of tin. round brass 
rod, through which a hole is drilled 
quite close to the top. A second 
hole, jLlst large enough to take com- 
fortably the wire used for the 
spring, is drilled at right angles 
to the first and running into, it. A 
4B.A. hole is drilled and tapped 
in' the base of the terminal to take 
the screw which secures it to the 
panel. 'The spring is made of stiff 

CALCULATING RE- 
SISTANCE WINDINGS 

IN the following table all the 
necessary data for making cal- 
culations are given. The resist- 

ances stated refer to Eureka wire, 
which is the brand most commonly 
offered at virelers shops. 

The column headed " Turns ocr 

a resistance of 400 ohms; hence 
400 

the resistance .per .yarc is -, or 

1.9 ohm. ' Threé yards will give 
a total resistance of 5.7 ohms, 
and will occupy rather under in. 
of the rod; a winding in 
length will gve the required 6 ohms.. i 

Next' take the case of a 3oö-ohm 
potentiometer suitable for grid 
control use. Here the current 
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542. 
A 30 . 

25th (THuRs.).-Musical prograume 
by the band of H.l. Grenadier 
Guards. The Garden Scene from 

Faust," at the "Old Vic." 
26th (FRI.).-\Vireless orchestra and 

Shaftesburv Male Voice Quar- 
tette. 

27th (SAT.).-Orchestral music. 
29th (MoN.). Symphony pro- 

gram me. 
3oth (TUES.).-MUSiC programme. 

The wor¼s of the late Sir Hubert 
Parry, p ceded by a talk by Sir 

a Dusy time organising an einer- 
gency concert, but his efforts 
proved quite successful. 

B iRilli \ GILl. J/-A few weeks 
ago ve urged the desirability 

of considering carefully the ai- 
rangements at provincial stations 
when simultaneous transmissions 
are to be given. The recent per- 
formance of " Il Trovatore " had 
to be hurried through in order that 

with the establishment of this 
eighth and last main station, it is 
not at the end, but only at the be- 
ginning, of its lahours. 

in a short but interesting ad- 

dress, Lord Burnham referred to 
the effect of broadcasting upon 
journalism, and in concluding ex- 
pressed the .hope thtt this fine 
station may be a radiuiting centre 
of information and refinement, a 
remark which we heartily endorse. 

wavelengths of the varous sta- 
tions. We understand that the 
wesent allocation of wavelengths 

is by no means final. 

All wireless experimenters 
should listen-in at 7.25 on Thurs- 
days. when nçvs items and an- 
nouncements are broadcast from 
all stations regarding the activities 
of the Radio Society of Great 
Britain. 
Forthcoming Even s 
OCIO I-WR . - 

gramme included songs by Miss 
May Lymburn, contralto; bagpipe 
selections by the Gordon High- 
landers; and the hand of the 2nd 
Gordon Highlanders. \Ve wish 
6BD the best of luck. By the 
way, how many noticed the im- 
patient telephone subscriber trying 
to get through? 

!3_ 

During the recent tiansmissiQn 
from 6BD of a concert . at 2L0, 
the land-lines were broken down by 
the storm. Mr.. R. E. Jeffrey had 

on ' \\'ater Power," at 7.30. 

B0'NEíb0UT11 .-'i'he new 
station vas opened on \\ ed. 

nesday evening last. Amrn:st 
those taking part in the proceed- 
ings \vere Viscount Burnham, Lord 
t;ainford, the Mayor of Boume- 
mouth. and Mr. J. C. V . Reith, 
Geneal Manager of the B.B.C. 

in his opening remarks Lord 
Gainford said that, although glad 
to bave a spell of peace and pros- 
perity, the Company realises that, 

musicians, and some who, have 
foreign names vere born not ery 
far from Bow Bells. The or- 

chestra at 2L0 is British to a man, 
and the same is true of the pro- 
vincial stations. 

\Vireless'ugglng does not ap- 
pear to be confined to simulta- 
neous broadcasting. Reference to 
our list vil I show that there has 
been some manuvring with the 

Bourn and N. l)ae, duetrists; 
Miss M. Cooper, elocutionist; and 
Miss G. Braddick, pianist. 

l. 

A BERDEN. - The station 
vas formally opend by the. 

Marquis of Aberdeen and 1'exair. 
In his speech, vhch was relayed 
tù all stations, the Marquis re- 
ferred to the benefits which . the 
statiôn would confer on the North 
of Scotland. The musical prol 

1'urther f land-line transmission 
occupy so much time, local artistes 
vill, of necessit), be crowded out. 

Forthcoming Events 
OCTOBER. 
26th (Fu i.).-Operatic uiht. The 

Nagic Flute " (Mozart), at 
. 
i5. 

27th (Svr.).-Station orchestra and 
lutai artistes. 

28th (SUN.).-An address -by the 
Rev. G. H. Moore. 

30th (Tuss.).-M r. Pitcairn Shearer 

LONDON.-The B.B..C. are 
making a commendable effort 

to do as much as possible for 
British music and musicians. 
There are about 2,000 artistes on 
the books at 2L0, and a greater 
number in the combined books of 
the provincial stations. More than 
90 per cent. of these are British 

By OUR SPECIAL CORRESPONDENTS. 

Hugh P. .IIen, I)irector of the 
Royal College of Music. Vocal 
itemsby Miss I). Robsn, Mr. 
M. Davies, and a mixed quar 
tette from the Royal C&legeof 
Music. Miss C. lzard, violinist; 
Miss \V.. Gardiner, piariist;and 
Mr. R. P. Jones, 'cellist. 

31st (\VED.).-1 iìstrumenta! and 
con cer( programme .Mi sscs M. 

the London land-line arrangement 
should be adhered to. 

Birmingham listeners lery natur- 
ally resent such treatment, and, 
when they have the opportunity of 
listening to i good opera, well per. 
formed It their own station, they 
do not wish to have it curtailed. 

 
BroadèasJin 
J ; -j 

1' 

__ 
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543. 
A 31. 

o 

Many 'alee users are disap- 
pöinted that the half-hour close- 
down, so valuable for listening to 
distant stations, either for enter- 
tainment or experimental purposes, 
has been encroached upon re- 
cently, with the result that there 
is frequently a hrehk of only a 
few minutes, chiefly due tb the re- 
layed talks from 21.0 which are 
often long drawn out. 

29th (Mox.).-.-3.3o, 2ZV Tilo. 6.35, 
Boys' Brigade bulletin. 6., 
Spanish talk 7.10, Mr. John 
Strachev oti " Bocks of the 
\Veek." 

30th (TuEs.).-3.3o, Oxford Picture 
House Orchestra. 6.30, M r. and 
Mrs. A. C. Hawthorn, duets. 
6.45, Capt. l-I. (i. BeR, M.Sc., on 

11allove'en." 7.43, 2ZV Or- 
hestra. 8.20, Mr. Tom Case, 

baritone; Mr. Percy Phlage vill 
Persiflage." 

the " Old \ ic" 
28th (SuN.).-Organ recital from the 

Steinway Hall, London. 
29th (MON.).-7.1O, Mr. John Stia- 

chey, B.B.C. music critic. 9.30, 
Lord Curzon's speech on the occa- 
sion of the unveiling of the bu.st 
of braliam Lincoln at the Savov 
Hotel. 

oth (TuEs.).-lo- ii, Savov Or- 
pheans Band. 

3iSt (\VED.).-.7.Io, Mr. Ar4h. l-lad- 
don, B. 13.C. dramatic critic. 

Forthcoming Events 
OCTOBER. - 

24th '(WED.).-'liss C. Mayer,. 
soprano; Mr. T. R. Brechin, 
bass. 

26th (l"Rl.).-Miss E. Brass, so- 
L prano; Mr. Geo. Hutchiíisón, 

humorist. 
27th (SAr.).-Miss J. Forrester, 

soprano; Mr. John Hosie, bari- 
tone. . A talk by Mr. .\. F. \Vrigtt 
on ' The .\lsatiin \Voilhound. 

L T%AANCHESTER - The d'e- 
VA lightful selection of glees and 

sacred music, rendered by the St. 
John 's (Weaste) \\Tesleya n Prize 
Choir, provided a welcome change 
of programme. The tone anti 
balance vere excellent, the preci- 
sion particularly good throughout, 
and the pianissimo passages most 
effective. 

Ct.11Se,a. Wet!eo,ih 
CARDIFF ........ 5WA ... .353 metrel. 
'LONDN ........ 2L0 . . . .363 
MANCHESTER... 2ZY . .. .370 
BOURNEMOOTU . 6BM . . .385 
NEWCASTLE .... SNO . .. .400 
GLASGOW ........ SSC ...415 
BIRMINGHAM.... SIT . ...420 
ABERDEEN ...... 6BD .495 a 

T(JÍE OF IVORKiNO. 
We,klnyi ... . 3.30 to 4.30 p.m. nod 5.0 

to 10.30 p.m. ONT. 
'London 11:30 am, lo 12.30 betend o 

3.80 to 4.30 p.m. 
Coolayn .... 3.0 p.m. to 50 p.m. ord 

8.30 to 10.30 p.m. O.M.T. 
LIOZ'E:-The rarelengih, pirco obere 

or, ailoraierl 'lerapororilp nod 
forSlrer aIi,raiioos are pendio,. 

recital fr0119 Piccadilly Picture 
House. 7.45, Bolton Danee 
Band. ç, "Algy." 9.50, Rev- 
hoard Kitty. 

28th (SuN.).-8.3o, Concert by Ste- 
phens Military Band. , Tall. by 
Rev. Principal Brevis. B..\., 
¡3D., of the United Methodist 
College. 

28th (SUN.).-S.3o, Durham Road 
Baptist Church Choir. 

29h (MON.).-3.3o, Miss Farra, 
pianist; Miss \lice F.Nicholson. 

3oth (TUEs).-3.3o, 1\lme. Nichol- 
son's Quartette 7:30, Mme. May 
Grant's Quartette. 

li 

sÍIEF/°IELD. 
-Apart from 

the work of the new relay sta- 
tion, a weekly programme of 
direct broadcasting has been inau- 
gurated. The lirst of the trans- 
missions, which are to take place 
each \\ ednesday evening, proved 
quite successful, -and very good re- 

- ception of all the itemsis reported. 
t! 

Simultaneous Broadcasting 
- Events 

OCTOBER. 
24th (\VED).-7. i, Dr. F.. Nansen 

on " The Plight of Europe." 
25th (TnuRs.).-7.85, Band of HM. 

Grenadier Guards,-fol!oved by the 
Garden Scene from " Faust " at 

A special All-Scots Night has 
been arranged foi Hallove'en. 
Folk-songs and Scots and Gaelic 
songs will be interspersed with in- 
strumentai selections. The ok - 

fashioned customs connected with 
Haiiove'en are, of course, diffi- 
cult' to broadcat, but 'e under- 
stand there vill be sounds like 
the dookin' for apples and the - 

cracking of nuts in the broadcast- 
me studier 

Jackson. soprano; Mr. H. Deve- 
ne', baritone. 6.45, Spanish talk. 

. 
i, Grenadier Guards Band: 

26111 (FRI.>. - 3.45, Miss C. Paviie, 
contralto; Oxford Picture I louse 
Orchestra. 6.30, 2ZY Orchestra 
Mr. H. Hopewell, baritone; Miss 
Betty \Vheatlev, soprano. 

27th (SAT.).-3.3o, Oxford Picture 
Housé Orchestra. .6.30,. Organ 

rBROADcASr 
TRANSMISSIONS 

OCTOBER. 
24th (\VED.).-3.30, Miss Farra, 

pianist. 73o, .\n eening with 
British composers. Miss B. 
Paramore, soprano, añd Mr. 
\Viiliam 1-lendry, baritone. 

25th (i't1uIs.)._3.3o, Mme. May 
Grant; Miss Greta Fottrill. 

26th (FRI.).-a.3o, Mr. W. . 

Crosse 's Bijou Orchestra. 7.30, 
Electiic Sparks Concert Party. 

27th (SAT.). - 3.30, !r. dan1 
Ntckles tenoi. 7.30, Mr. Carl 
Fuchs, 'cello soloist; Mme. Betty 
Humble, soprano. 

GLAsG01v_T1 'yere many 
football fans listening-in ori the 

evening of Mr. A. Murray's ad- 
dress On '' Football." Mr. 
Murray has for many years been 
associated with the premier Scot- 
tísli amateur football club. . Mr. 
Edwards, the well-known Scottish 
football referee, is to. give an ad- 
dress in November. 

Forthcoming Events 
OCTOBER. 
24th \vED.).-3:3o, Miss D. Crooks, 

solo iohui ; Mr. D. Hargreaies, 
pianist; Miss D. Patterson, 
soprano; Messrs. Pitt and Marks, 
entertainers. Sixth Sym- 
phony concert, M r. Edward 
lsaacs, pianist. 

25th (rIIuRs.):-11.3o, Miss A. 
Pickering, soprano; Miss Leab. 

T%,EIVCA5'7'LE. - The sul- 
A V taneous- broadcasting of dance 
musid by the Savoy Orpheans is 
proving a very popular feature, - 

and it does not appear to suffer 
by reason of its land-line transmis- 
sion. Even those ivlio profess a 
dislike for jazz music niake an ex- 
ception in this case. -. 
Forthcoming Events 
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The discharge curve of this new battery is 
practically a straight line for the best part 

- 544 
.k32 

substance are inferior to those of.good quality 
ebonite, they.are certaini) better than many of. 
the imitation " ehonites " now sold. 

primary t pç. 
* * 

have just heard of a ne battery which 
would seem to serve admirably for all pur- 
poses vith valves. The cost for a three-volt 
unit (two single cells in series) capabie of 
giving enough current to run three dull 
emitters continuously vill be under £2. 
These will have a capacity of about 350 
ampere hours on continuous discharge, and a 
new charge will cost about ios. - 

them made I am able to state that the com- 
position consists of Cotton flock, haryta; lamp- 
black and shellac, this last being the im- 
portant component, the others being used to 
give " body " and strength. The ground 
haryta, larnpblack and shellac are all mixed 
up with the cotton flock and subjected to 
pressure under heat. The heat melts the 
mixture, which on cooling becomes the black 
substance of which our records are made. 

Ithough the insulating properties of tuis 

Personally, I am inclined to think that iti all 
circumstances where it is possible to get the 
accumulators re-charged, these should be used 
for (lie dull emitter type of valve, as the dry 
cells necessary to give so large an amperage 
are verY expensive. Of course, in the country 
districts here facilities for charging accumu- 
Jators are non-existent, dry cells must of 
necessity be used. Perhaps the best solution 
for the country dwellers' difficulty will turn 
out to be the use of large wet batteries of the 

the surface of an old gramophone record 
lie can produce a splendid matt finish. I [e 
adds, "This makes sand-papering pre- 
historic." I would like to think so, but iiiy 
correspondent faiFs into the error of assum- 
¡ng that gramophone records are made f 
ebonite. I know that they can serve quite 
usefully as insulating panels when suitably 
cut and treated, hut the fact remains that 
there is not an atom of ebonite or rubber in 
any form in their composition. Having seen 

amperage or current taken. 
* * 

There ai-e several dull emitters which have 
a current consumption of about .3 to .4 
ampere (a little more thaii half of the current 
consumption of the ordinary valve). This 
means that if a two-valve set with dull 
emitters can be run from dry cells, the same 
cells would serve to light a single valve of the 
ordinary type equally satisfactory. 

Peto-Scott, and the Bow yer-Lowe Co. This 
latter fIrm is putting up the ''type C '' trap 
described in my recent article in a ery con- 
venient form so that it can he permanently 
wired to the set and cut off by means of a 
svitcli when not require± 

* - 

Writing on the subject, of ebonite and 
the production of a matt surface, a cor- 
respondent tells me that he finds that 
by -rubbing a rag dipped in acetone over 

-. .4'. 4> 4_-.4'. 4'. - 4> 4> 4> 4> 4> 4>4'. 4'. 4> 4> 4> 4> 4> 4> 

WHEN so much is being written about of the discharge, and the internal resistance is 
dull emitter salves, it is v'ell to clear very low. Only by adopting an entirely new 

-up a slight misconception that exists principle has it been possible to eolve a 
regarding their current consumption coni- primary oeil of this kind, and full particulars 
pared ith the ordinary " bright emitters." will no doubt he published shortly. 
\\ hether or not we can conveniently run * 

valvos from dry batteries depends not upon ¡ am glad to see that several firms are now 
the voltage (hich is easi'y obtained by supplying 'a\e-traps. Among such firms 
putting the cells in series) but upon the are Messrs. Tingey, Radio Instruments, 

.4 -;;. ,. .. Z-4 4_4. 4,. . .4,. - - .,- 4. 

RANDOM TECHNICALITIES 
- 

By PER}! W. HARRIS, Assistant Editor. - . 
'4 

- 
A few remarks relatii'e lo dull-emitler valves-dry cells wave-traps. '. 

4 
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the hlarnent accumuhtor B, I have not, 
ho ever, found that t h is is necessa ry n F1 2 -Illustrating the statut, Ing refinements 

ordinary ciicumstances Flie condenser C3 
might b a variable oie of o.odi /LF capacity. t'lie loud-speaker terminals with the haiid 

\ disadvantage of this circuit is that when wit liout in any, way affecting the signal 
telephone receivers are connected in place of '' ''strength, becatie the loud-speake 'is' arti-' 

loud-speìker, they require to be particulai h) lici ihly brought to eirth potential 

A31 

Ft. 1.-The ST/S circuit. 

receiver ip which the first valve acts as a higi_.. 
frequency amplifier.. 

The position of the 1oud-spealer is such 
that aily lo\v-frequenc) potentials set up 
across is terminals are not communicated tó 
the grid of the second yalve, and therefore 
the arrangement does not establish a chain of 
1ow-frequenc reaction. - . 

\\Tith certain transformers, any tendency 1o.- -- 

16w-frequencyoscillation ma he stopedh' 
connecting a 100,000 ohm resistanëe aéross. 
the grid of V1 and tle positive terminal of 

directly oer t2 and .5 directly over L4, 

With this arrangement t is posiblé to touch 

Our weekly causerie written by the Editor. 

FIG. i is a îepròduction of the ST75 veii i isulated. lt will not he possible, 
circuit, hicli iìs proved almost as usually, to adjist tiìe reactioii quite as tightly, 
popular as the STioo: .\s has heep owing to the fact that the telephones vill have 

previousk' expiai ned, the Si' is a t vo-valve a certa i n capacity to earth t iìrough the human 
- body, and this will vary slightly, thereby 

T iiçtiirhiio ihe irnnhiiit (f rP1Cti(ìr1 inIrttllidP(I 

¼, 

................. 
into L. C. 

i hese troubles are not experienced when a, 
loud-spealer is used. 

To oercome the effect entirely, the circuit 
of Fig. 2 was Droduced. Fiere it will be seen 
that there are three windings, L5, L4 and I 2 

all wound on a single tube. i n practice, it 
as found that for British broadcasti ng pu r- 

poses, each of the- coils could Consist of 30 
turns of No. 26 gauge d.c.c. vire, wound oli 
a jin. diameter cardboard tube: L4 is wound 

- 
- 

ab0t iJ 
.4 L J, 
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rnenter X-rays have been applied Parker Street, Kingsway, London, matter of a dozen years ago, the 
to a considerable variety of usefu' \V.C.2.) Pp. 124. 57 Illustra- ve1l-known Bellini-Tosi system of 
purposes in connection with the .tion and 

. tables. zs. 6d. net. directional wireless. 

546 
A 34 

& Sons, Ltd., 39-4', Parker 
Street, Kingsway, W.C.2,) Pp. . 

112. 

In many respects there is a 
close relationship between X-rays 
and wireless, and the apparatus 
and methods used in the two 
sciences frequently bear a dose 
resemblance. For this reason a 
little handbook on the industrial 
zipplications of X-rays should be 
interesting to the wireless experi- 

examination of wood and metal 
parts intended for use in manu- 
facture. I'he book describes the 
apparatus used and gies plates 
showing the results of X-ray ex- 
amination of materials. 

Directive Wireless Telegraphy. 
By L. H. Walter. (Sir Isaac 
Pitman & Sons Ltd., 39-41, 

and in commercial working, and, 
whilst of great interest to the more 
advanced wireless experimenter, it 
is a subject on which connected 
information is difficult to obtain 
The present volume, howevcr, 
gives an accurate and well-illus- 
trated résumé of the subject, with 
many useful references to original 
papers and more advanced 
treatises The author is stated to 
have introduced into England, a 

The Marconi emer.ency break for use on shipboard. 

emergency apparatus to permit of communi- 
cation during times of distress, independent 
of the ship's po\er supply. 

In the early days of wireless this vas done 

main transformer, accumulator battery añd 
key . The purpose of the vibrator is to. inter- 
rupt regularl the D.C. supply, whiçh in 
passing through the transformer primary in- 
duces alternating current in the secondary, 
thus permitting the main tra'nsmitter to be 
operated at reduced power. 

Industrial Applications of X ......................................................................... The subject of directional vire 
Rays. y P. 1-1. S. Kempton. . j less is one which is of consider- 
Price s. ôd. (Sir Isaac Pith,an BOOK NOTES 

- able importance in the Services 

4. 4. - . .' Ct,. .. . . .- . . - <i,. . ., . 3. .., - . 4 

JANV 
of our readers ae no doubt by means of a ioïn. sparking coil, supplied 

aware that vessels of the Mercantile with power by an accumulator battery, being 
Marine calrying wireless are also fitted, used as a " plain-aerial " transmitter. For 

in addition to the main installation, with many years this arrangement served its pur- 
pose until a more efficient method was devised 
introducing a transmitting condenser and 

- jigger primary across the electrodes of the 
coil. Coupled to the jigger primary was the 
aerial-earth circuit by means of a secondary 
winding, thus affording a tuned arrangemeñt. 
Subsequent irnproements to this vere made 
in that the secondary of the join, coil vas con- 
nected direct to the condenser of the main 
transmitter, thus utilising the bulk of The main 
installation. 

The modern version of emergêncy apparatus 
is somewhat different, though the principle is 
the same. An electrically, operated vibrator 

- - is connected in series ith the primary of the 

l. 4, 4, 4, 4, 4, 4, 4. 4. 4, 4 4. 4,. 4, 4, 4, 4,. 4, 4,. 

AN EMERGENCY APPARATUS FOR 
SHIPBOARD USE . 

The following is a brief description of ¿he emergency apparatus now . 

- being filled lo ships by the Mai conE's Wireless Telegraph Co., Ltd. 
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in series Efor reaction coupling) 
f orn 28o metres to 700 metres. 
'With various super-regenerative 
circuits all the B.B.C. stations 
could be tuned-in in succession, 
without much difficulty. With a 
single valve and low plate voltage 
the local station was easily read at 
,13 miles on conventional circuits; 
enjoyable .loud reproduction being 

minal; on remedying this, the 
gridleak operated satisfactorily," 
gi%ing a good range of adjust- 
ment over, the ordinary useful 
values. On measurement, the 
variable grid-condenser showed a 

capacity variable from o.00002 to 
o.000ii tF. The upper value 
might perhaps be raised, vith ad- 
vantage. 

ordinary plug-in type of coil. 
This has the standard plug-and- 
socket fitting on the top of an insu- 

lating block. Screwed pins are 
provided with two nüts each, suit- 
ible for fitting to panels up to 
in. thick. The finish, insulation' 
resistance, and 'accùracy of fit for 
standard coils call for faourable 
comment. ' 

formation, the frame being quite 
rigid and the vires taut. By 
means of an ingenious arrange- 
ment of four hinges it can be made 
to- fold up in a moment into a 
package little larger than two 
folded umbrellas would make. A 
hinged base is incorporated in the 
design. 

Ou test it tuned from below 200 
metres UI) to 600 metres with a 
o.0005 1tF parallel condenser and 
valve-capacity; with a 'No. 5 coil 

Good in fiiiish and appearance, as 
vell as in the mode of regulating 

the leak-resistance (of the graphite- 
line variety, in a long spiral 
groove), it is identical with the 
former unit. 

On test, the convenience of hav- 
ing the two variable components in 
one unit wã noticeahl,, o that 
fine adjustment of the rectifying 
valve became easy. Unfortunately 
in the sample submitted, the grid- 
leak was disconnected at one ter 

latter connection the signal- 
strength on crystal receptioi was 
excellent. The small clearance 
lietween the wind ings accounts for 
the large inductance-uatio shown. 

In all, a vorkmn-like and 
extremely useful tuning unit. 

Panel Coil Receptacle 

The Athoi Engineering Co. have 
submitted for inspection a coI 
receptacíe foi: mounting on the 
front of a panel, taking the 

it is,. however, apt to be rather 
cumbersome and unstable when not 
in actual use. Messrs. \\ehb 
Bros. have mastered this - ob- 
jection in a very effective way in 
their folding frame aerial, a 
sample of which ve have recently 
had an opportunity of putting to 
extensive tets. This opens out 
into a frame of a little over two 
feet square with eleven turns of 
wire liberally spaced in solenoid 

Radio Specialities are marketing 
a component in which both vari: 
able gridleak and variable grid- 
condenser are incorporated, a 
sample of which has been sub- 
mitted for practical test. This 
resenil les the vel l-k noon '' F il- 
tron " variable gridleak, but has 
in addUion a variable condenser 
operated by a co-axial spindle 
with smaller knob fitted above the 
variable leak-resistance control.. 

feature. The instrument is nicely 
finished, and is suitable for use in 
èxperimenta I circuits on the table, 
o for panel mounting. A knob 
ahd pointer are provided in ad(li- 
tirin to substantial stops. While 
quite compact (about cube) 
the unit submitted for test tuned 
a P.\í.G. aerial from 340 to 86o 
metres with series connections, and 
about 140 to 410 metres with rotor 
and stator in parallel. With the 

Conduced by A. D. COWPER, MSc., Staff Editor. 

A Folding Frame Aerial 
WI! H the increasing in- 
terest in sensitive reflex 
and '' super " circuits 

of various types for, the re- 
ception of broadcasting M com- 

paratively moderate distances, a 
frame aerial has become almost a 
necessity for botti the serious ex- 

perimenter and flat-dweller alike; 

obtained on the loud-speaker at 
the sanie distance vitli tuo valves 
and with 120 volts H.T. 

As to geieral criticism which 
may he offered, it is suggested that 
the folding base should be made 
with stronger hinges. 

A Variable Gridleak and Grid- 
condenser 

A Variometer 
Messrs. Peto-Scott, Ltd., hav 

suhnuttec! a varionieter of the 
'ball-rotor and internally wound 
block stator type: The unit is 
equipped with four terminak for 
convenience in connecting up the 
tvo vindings, either in parallel or 
series; or it may he used as a 
vario-coupler-a very valuable - 
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ORtSTÂL RECPT1ON 
SIR,-I thought that it might 

interest you to know that I have 
eceived the following amateur 
tations on my lìomemade crystil 

set. It is variometer tuned, similar 
to the one described in Wireless 

A 3ö 

ference from Morse, etc, 'hut 
tuned in to about 410 metres with 

LO coming in very loudly on 
hones. I then put a 0.0005 ¡iF 

condenser in parallel with the 
'trap ' coil, which was formerly 

the primary of a loose-coupler 
(oojah basket coils on a two-coil 

548 

" God Save the King." A 'lettér 
tothe Glasgow station has&brought 
me confirmation that these items 
were transmitted from 5SC on thè 
date and at the times stated. 

lam, etc., 
F. W. F-ORSTER. 

I.ondon, S.W.i8. 

condensers, Pola r. 
\Vith the aerial usel results seem 

better with a series condenser 
though in the 'majority of cases a 
parallel condenser is better. 

lt is ahsolutely necessary to have 
a good aerial and earth, of course 
since I am about 70 miles froni 
the nearest station. lii the country 
I can get Paris on a loud-speaker, 
Radiola and PCGG on phones. 
Glasgow is very good, of course. 
and N'e'wcastle comes in excel- 
lently 

1 need no grid potential wFien 
using Ediswan A. R. 's-, but when 
using Mullard valves, .6 volts help 
considerably. 

I am, etc., 
-Alyti' . .\\EMVSS. 

5GB, 5OP, 5DB, 5DK, 5FK, 
5FR, 5TO, SIS ,5PLJ, 50F, 5XB 
5YR. 6HD, 61M. -. 

Wishing your . magaziw every 
success. 

I am, etc., 
R OROXTON. 

W: Kensington, W. 14: 

WAVE-TRA.PS 
SIR,--In your article on " \\'ave 

1 raps,'' which appeared in Vol. 2, 
No ç, you invited readers to sub- 
mit their experiences. I took it 
into my head recently to trj 

type B " to see whether 2L0 
could he cut out. At the tirie 
I was not experiencing any inter- 

might conceivably wash out the 
LO signals 'hen the latter rere 

partially det'uned. 
But the complete success of the 
type B '' trap is surely demon- 

strated when signals are brought 
in On 410 metres which were not 
previously audible. 

Thank you very much for these 
articles, which will prove df grèat 
practical value to me in the course 
of the winter. I may say that I 
was using the wavetrap with a 
crystal set. 

Incidentally, on three consecu- 
tive occasions I heard a B.B.C. 
station other than London. On 
he third occasion (12th inst., 
10.30-II p.m.), I recognised the 
Grand March from" Tannhauser ' - 

whi,ch was followed at i r p.m. 'by. 

ST 100 
SIR,-Some time ago you pub- 

lished a letter f orn me -(in Modern 
ll'ireless) re STioo. 

Several peopJe in this distuict 
seem to douht the statements I then 
made, simply because they c'aiinot 
get the same results themselves. I 
shall be glad. therefore. if you 
will publish the enclosed diagram 
of connections, as it seems rathe 
a pity that some people should 
need three- or four-valve sets when 
STioo is all that is necessary. 

The fixed con(lensers are Du- 
ijilier ; transformers. El vel I 

valves. 1(liswan \.R. ; leak 
100,000 ohms, Mullard ; crystal, 
Zincite - bornite loud speaker. 
Browns H2. small HR. variable 

TVee/dy-Vol. i., No. 8, page 
476, with the exce.ptioii that it has 
a 0.0003' iF fixed condenser in 
series with the variometer and also 
a o.00i F' fixed condenser across 
the 'phones. The stations are as 
follow 
;2AJ, .20M, 2kZ, 2PB, 2VR, 

2X13. 2'R, 51313, 5BD, 5BR, 

holder). As I broúght more of. 
the condenser into use 91,0 died 
away, until at 1200 (presumably 
369 metres) not a sound of it could 
be heard. But I then heard an 
amateur sending Morse with the 
ATI tuned to about 450. 

The slightest loosening of thé 
coupling brought in 2L0 very 
loudly, and 2 degrees of the trap 
condenser either way made it 
ïudilile. 

This seems tone to be a more 
severe test than that carried out 
by the author of the article when 
Birmingham and 'J.ondón were 
both coming in on a loud-speaker. 
For in his case he brought in 
signals which could be heard when 
London - vas operating and which 
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 With the lead from the short coil to the aerial 
disconneted, tune your set to the signals you wish 
to receive irrespective of interference. Close. the 
switch so that the coil is connected across the aerihi 
and earth and vnry the 0.0005 F condenser con- 
nectecl across the larger coil until the signals are 
once more heard, but without interference. You will 

549 

he a basket-coil of about that number of turns of 
No. 22 OF 24 dcc. and of usual size. Actual 
experiment with the help of sonic form 6f wave- 
meter is essential to fix these values. 

À fixed grid-condenser, e.g., Duhilier o.0002 tF, 
can he used, if prefeiied, with reliable make of 
'ar-iahle griiileak, and gives excellent results. 

- A37 

the folloving arrangement across the aerial and earth 
ternìinal. On a 3+in. former rIn(l 6o turns of 
No. 24 dcc. rire, leaving sucient lengths at 
each end of this coil for further connections. In 
the middle of this coil and immediately on it, vind 
5 turns of the same vire, bringing out the ends for 
further connections. The small coil should now be 
connected directly across the aerial and earth ter- 
minais of the set, the lead going to the aerial 
terminal being connected through an on " and 

off " switch. The ends of the vire from the 
l.arger cÓil should he taken to a o.0005.F variable 
condenser. . . . . - 

into the cardboard former obviates side-slipping Of 
the lower end turns whilst vincling on the upper 
end turn or two : these are subsequently removed 
after shellac-varnishing the finished coil. The neces- 
sary sh.ìrp )enJs or kinks in the vire where it is 
carried hack nd forth from the one to the other 
layer are arranged to lie spirally ound the former. 
In this way one obtains twce as much wire in a 
given length, without serious increase in self-capa- 
city, if d.c.c wire he used. 

The No. 75 loading-coil is the plug-in coil of 
that number of turns in the usual series of pur- 
chased coils, such as Igranic, Burndcpt, etc., or can 

and without an earth connection at the saine time. 
(d.) Circuits which are not effected in their oscilla- 
tion frequency by variation in aerial resistance, 
height, etc., clue to swaying in the vincl. () Short 
wave transmission below 200 metres with a view to 
finding best iadiation methods. 

- R. S. (N. 15) has constructed the "Ail 
Concert Receiver" described in "MODERN 
WIRELESS" for September, . but suffers 
from interference. 
l'o eliminate interference with this receiver shunt 

tact, been constructed from these. 
'l'wo-pile winding is described and figured fully 

in ílIodcrnlVi,cicss, Vol. I , No. 3, p. i8, and 
No. 5, p. 321. Briefly, two single layers of wire 
are wound on tile same former, the second lying, 
in the depressions between the vires of the first, 
and consisting actually of the sanie vire carried 
back a turn o two after each turn on the former, 
this vire being given one turn on top of the first 
layer, and then carriemi forward for the next turn 
on the. former, ,ancl so' ori alternately. row of 
four or live pins or thin nails driven temporarily 

I-I. R. H.N. (N. 16) asks what is meant by 
an "artificial" aerial. He also wishes sug- 
gestions for experimental transmission work. 
An '' artificial aerial-'' is a combination of induct- 
ance, capacity, and resistance, giving the same 
general electrical eRects as n ordinary aerial, hut 
so disposed that it does not appreciably radiate 

- energy. Such arrangethents are useful in - experi.- 
mnenting with transmitting circuits, but it must be 
understood when using them that it is impossible to 
estimate such values as range o th set, quality of 
modulation, etc. The following are lines of re- 
search suitalile for experiment in transmission. (î) 

The best arrangement of wiring and earth connec- 
tions. (2) Methods of reducing loss at the leading- 
in insulator. () Various forms of counterpoise with 

find-that the setting of this trap or eliminator con- 
densér is very critical, 'a couple of (legrees either side 
of the correct point losing everything. When cor- 
rctly set this condenser will enable you to receive 
signals with 'erv little redúction in signal strength. 

F. P. W. (Catford); F., H. R; (S.W1); 
C. N. W. (Sanderstead) and others; ask 
various questions relative to the Super 
Receiver described in Vol. 2, No. 11, p. 414. 
Since it is not recommended for those'who have not 
already had some experience, in cpnstructiçn work. 
to commence on the somewhat tricky husines of 
building a new " super '' receiver, the constructional 
details in this article were gicèn merely in a brief 
and technical forn, easily interpmeted by the ex- 
oerienced Several successful receivers have, in 

 st t - 
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' WATMEL WIRELESS C Connaiight House, la, Edgware Road, tipn of that to. be described in Moderp TVireess 
U.1 MarbleArch W.l. Tel 4a7Paddifltb. I 

- I 
- .- . - 

' . - s given in Wireless Weekly, Vol. 2, No. jo. 

A38 5.5° 
- 

BEWARE 0F. WORÏHLESS IMITATIONS, SEE THE. 

TRADE MARK ON EVERY GRID LEAK. 

:WATMEL VARIABLE' GRUb LEAK... 
(Patent applied (or.l 

- '. Suitable lot use in 
The. Resistance is . . ' .. anycircuit,andim. 
-eteadily Variabie ' I - proves the workiny 
between to'S ' :iìl,i); J - 01aug de- 

megobnu.. , Only -.. j4 1, . - - lector. (50,000 to 

requires a in. holc 
I 

in panel for.fittin. 
. PRICE Ve EACh 

' Price 3/6.) . 

lb Le,t Var,ble auid ak med,. 

ably expect to operate a loud-speaker using 
he "All Concert Receiver" described in the Ii.. 
September issue of" MODERN WIRELESS," 
to receive London at a distance Ql loo , 
miles. ' . ' ' ' ... 

\Vith careful tuning it should be possible 'to recei'ie . 

2l.O on a loud-speaker at moderate trèngth with 
this receit'er, though the strength obtained in this 
fashion would not usually be temed '.' loud- 
speaker " strength. In the' November issue of 
Moder: IVirc/ess there vill be deseribedan addi- 
tional note-magnifyirtg panel to add to the.' All 
Concert Receiver,":'hich should then 'git-e the 
strength you require. ' An easily constructed note- 
magnifier which ma be made eiding the publica- .i4 

(There's pleasure in experimenting in wireless.) But 
you.won't want to buy fresh parts for each set-that's 
to expensive. This is one reason why we got dowi, 

designing a really reliable set of components- 
components that can be used in any set you wish to 

- .. - try out. These components are beautiful in design 
-. robust, durable and efticient-as you expect from 

', ..BowyerLowe pcoducts. rhey facilitate assembling, 
' ' too. All prices are reasonable. "si e have prepared a 

special leaflet about these components and would like 
. - to send you one. May ve? Just send a p.c. asking 

for Leaflet No. ao.. 
. .. 

O,r Stand at the Vireless ExhibItion at the White City 
- _._____.-from November 8 to 23 will be 

- No.6. 
.' . 

- - - 
. 
The Bowyer-Lowe Co., Ltd., 

CO ' Manufacturers of Wireless Jnstrum.nis, 
- Radio Works, Commerce Avenue, 

Letchworth, Herts. 
cro . 

- hoa' Dlf,.t,do,fo, S,aibn,d: 
MILLIGAN, 23-25, Reiifrpw Street, GLASGOW. 

separate hokiers, and not the conventional two-coil 
holder. s ' ' - 

H; M. U. (BIRMINGHAM) asks how he 
may add two low-frequency valves to -the 
Flewelling circuit. -. . 

You may add two low-frequency valves to the. 
Flewelling circuit by constructing the low-frequency 
amplifier described by Mr. F. Redpath in Ti 1,elcss 
lVcekly, Vol. i, No. 

. 
The two input terminals - 

of this amplifier should be connected to the present 
telephone terminals of the Fleivelling circuit, and - - - 

separate high- and low-tension batteries should b. 
used. - - . ' 

-. 
- 

:-- 

J. P. (ÌIENDON) asks if hemayreasn 

t.. .. 

; ;.TheNw.. 
Bowyer-Lowe Coiiipònenti 
Set thé. Standard :: :: 

1UH1C-tEVER set you build you want it to be 
- % V efficient. Indeed that set you arc now going to 

build may be only one of severa! you intend to build.. 

may increase the wavelength range of the 
three-valve regenerative receiver described 
in "WIRELESS WEEKLY," Vol. 1, No. Il. 
t'o increase the wavelength range of the three-valve 
regenerative receiver, it il1 be necessary to ñclude 
a fixed coil socket in the aerial circiit and. another 
similar arrañgement in the plat&circuit. Into each 
of these pluga suitahie size of cbil -for the longer ' 
wavelengths, replacing it b â shoff circuiting plug 
tthen working on the short waves. For suitable 
sizes of coils see the table in A/ode,,, Wireless 

No. 6. The coil-holders referred to should be two 

C 

THE "EEC" "XTRAUDION" VALVE: V 

is being used by the leading Radio ExperiV 
I 

menters for detection, high and low frequence' 
I amplification, power amplifiers and los poses 
I 

transmission. Price 1f 
,e "RECTARITE,' the Synthetic 

I crystal that makes Loud speakers talk! V 

I 

1/6 Large Specimen. 
V 

. Write to-day tor 40 page RadTs 

______________ 
Catalogue mailed post tree, 4e 

ffice: 10, FITZROY I Showrooms.'. I Brsnh ami works' 
OUARE, LONDON, W.1. I 303. EUSTON RD., N.WVS. P TWICKENHAM. 

-. ' ?J' V%V4,. V 

Fpr' details of variometer-rotqr mounting, see any V 

Orte of several recent constrúctional articles embody- 
ing ariometers. - 

When tuning-in, look for the array of heterodynè 
humps " described in the article. The statior, 

will be found between the loudest two; then raise 
the whistle frequency as high as desired. . 

W. H. H. (BIRMINGHAM) asks how he. 

Wireless WeeKly 
- 

- - - 

r-' 'r-' 
;- CONOMIC LECTRI(° , 

October 24, 1923 

Tappngs are made in thé usual ây by twistiñg * 
a small loop in the wire every tenth turn whilst 
winding, leaving these loops projecting and subse- 
quently cleaning oft insulatiòn and soldering short 
leads to switch-points. 

- 
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I ii. wir eleso Uceeces one or tw9 to=day and keep them by you 
md How to Obtoin 

Them ............. ii- i'f for ready reference-they are sure to save theirs 
I Eiern i7t-book cost many times over. From all Booksellers... 

on Wireless Vacuum - 

Tubes ............ lof - 

RADIO PRESS LTD., 
L -mtamee bees Devereux Court, STRAND, W.C.z 

-a co?\L L'tdQ4 £thrrij -- .. 

2. Slmpliñed Wireless. x/- . 
i/is 

John Scott- 
Taggart. F.lnst.P. 

3. How to Make Vow 
Broadcast Receiver . ¡/6 r/ 

John Scott- 
Taggart, F.lnst.P. 

,. Row to Erect Your 
Wireless Aerial .. XI- X/r 

B. Mittell, 
A.M.I.E.E ....... 

3. The Construction o1 
Wireless Receiving 
Apparatus ........ r/6 x/81 

P. D. Tyers. 
7. HOw to Make a 

Unit Wireless 
Receiver ........... 2/6 2/8 

E. Redpath. 

9. Wire less Va Ives 
Simply Explained .. ¡/6 2/8 

John Scott- 
Taggart. F.lnst.P. 

ro, Practical Wireless 
Valve Circuits ...... ¡/6 ¡/8 

John Scott- 
Taggart, F.lnst.P. 

valve Set? These are a few of the questions 
which confront the amateur constructor. 

Some will find out the correct answers by 
expensive experiment-others, more wisely, 
will benefit by the experience of those 
who have trodden the thorny paths of Radio 
before them. 

The concentrated experience of some of the 
best known Wireless engineers and experie 
menters is available for all readers of Radio 
Press Books. You cannot do better than 
purchase the complete Library-one. Book ;-; - 

at a time. Each Book covers a different 
phase of Wireless and none overlap. Gèt 

Rádió Press Books give him 
all the. informatión he needs 
Cm pie te Lis t OW many turns fora Coil to reachtheParis 

Price. 

0t Wavelength-the type of circuit to operate 
z. Wire1es tor AU,... -16 -/71 a Loud Speaker using only an indoor Aerial John Scott 

Taggart, F.Inst.P. 
- -Crystal or Valve rectification in a multi. 
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All new models and components can be seen at our stand at 
the White City, and will be illustrated and described in a new 
catalogue which will be sent free on application. 
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RADIO INSTRUMENTS LIMITED. 
Managiog Director: J. JOSEPH, M.I.E.E. 
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They are scientifically designed. 
They are easy to operate. 
They are made by the best British labour. 
They are tise results of a 4uarter century's radio 

experience. 
They have the confidence of tise British public. 

The illustrations show one oí our latest models, all of which - 

are now fitted with polished mahogany covers which can be closed 
without removing valves or leads. 

We are confident these instruments are as 
perfect as modern radio science can make them. 

4 VIv, .t.' n.w mod,I. 30-4,000 mLrc. 

1/ 
i 

The great success of this Service has been 
largely due to the number of R.!. sets that 
have been used ; these instruments have proved 
in practice that they are superior to all others. 

In design, in finish, and in 
knowledge there is nothing 
British Wireless Industry 
stand absolutely alone. 

the positive 
better in the 

R.!. Sets 

5 V.Ive .et new model. 300-4000 meun,. 

o 

W 

i 

STANDARD 

(t 
The anniversary of the Broad- 
casting is now approaching, 
and even after a period of 
twelve months it has become 
a permanent British insti- -. 

tution to render. service to the publics 

ni A -r 
Ç: 

- 

-I 

r 
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a temporary arrangement due to incomplete media nical nature of this entertainment? 

532 

might also benefit other trades who pay 
nothing towards the propaganda, but on the 
other hand, no such schème is without its bene- 
ficial effects in often undesired directions. 

The Wireless Exhibition, which coni- 
niences on November 8, might well be the 
starting point of a strong publicity campaign. 

Lunch -Hour Programmes. 
When we first heard the lunch-hour pro- 

grammes being sent out by the aid of a 
gramophone, we thought that it was merely 

Is it necessary to point out that in the agree- 
nie ¡it between the Postmaster-General and the 
B.B.C. it was implied that the latter were not 
to use this cheap and undignified method of 
entertaining, or annoying, the public? What 
is the Postmaster-General doing about time 

matter? We hope he will look into it. 
More might be said about the Steinway 

Hall Sunday afternoon programm&. A 
mechanical organ is all very well in its way, 
hut are we not getting rather tired of the 

some of this money to increasing the, popu- 
larity of their yares? Th results will be 
more licences and more money for them- 
selves. Incidentally they will be greatly 
helping British: industry at a time when ¡t 
needs the fullest encoiragen1ent. 

Trade organisations, such as thé National 
Association of Radio Manufacturers, might 
vell consider at this stage the advisability of 

launching a national scheme of prppagana 
which would benefit themselves. True, it 

demonstrated with the object of selling tlieni. 
What havé the tradeis' association got to say 
ahouf titis? Are they willing to stand by 
and do-nothing while the B.B.C. compla- 
cently send out mutilated music, which may 
he still further mutilated in the receiver? Do 
they not wish to have the hest possible ether 
energy to work their receivers? 

Moreover, the transmission of gramophone 
records is entirely unworthv of the B.B.C. 
It seems to be simply a question of slackness. 

L:. 

larise wireless as wireless? It is much 
cheaper than individual firms advertising 
their products. - Why should not organisa- 
tions of maniificturers take space in the daily 
1rss to persuade people to take up wireless? 
The British Broadcasting Company 
themselves done nothing to popularise wire- 
less telephony, except to produce programmes 
of a suitable character. This large organi- 
sation is receivi ng tens of thousands of pouiicls 
f rpm the public. Why do not they devote 

is used inthe first place, tinder the most ideal 
conditions - the results will not sound any 
better than a gramophone. -. When one con- 
slders all the intel-mediate stages in transmis- 
sion and reception where distortion may 
occur, it seems grotesque that the British 
Broadcasting Coñpany should go on deli- 
berth-ely grinding out gramophone records 
with the idea of pleasing the public. ', 

Another point is, that during this lunch-. 
hour programme wireless Isets re beings 

The Need for Joint Publicity. 
THE time has now come when the 

wireless industry, as a whole, should 
endeavour to increase the popularity of 

broadcast listen i ng. 
Other sections of industry, such as lamp- 

makers, radiator rnanufacturers, and others, 
advertise their products in general to the 
British public. Why should not wireless 
manufacturers and traders combine to popu- 

organisation. \Ve said nothing, hut a time 
has now come to draw attention to a very 
undesirable practice. The lu nch-hou r pro- 
gramme is treated as the ".Cinderella," and 
apparently is given an absolute minimum of 
attention. We often hear it said that wireless 
is "- like a gramophone "-and often that it 
is" like a cheap gramophone.'.' These coni- 
ments are usually made when loud-speakers 
are improperly employed. If a gramophone 

EdIt Wireless Weekly- .- Oclober 31, 1923 
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 (6) Terminals can be fitted very simply; 
() Exceedingly compact long wave in- 

ductances caiì be wound in a similar fashion 
just as easily and without sacrificing any 
efficiency; - - 

(8) The coils need no special stand and 
can be coupled conveniently. 
A long wave inductance wound in this way 

553 -. 

the terminals, after having been passed. 
th rough the two lower holes to secure it. The 
coil is then wound in until the slots are filled, 
whereupon the end of the vire is passed 
through two holes at the top and secured to 
the second terminal. The coil shown corre- 
sponds to a number ioo Igranic coil, and 
was used for tuning in to the Dutch concerts. 

Fig. i -A completed coil as used to receive PCGG. 

() There is a rnininitirn of insulating 
material used-to support the coil; 

() The coil is exceedingly simple to 
wind, being far easier to construct even 
than a single layer w indi ng on a tube; 

() It ¡s so constructed that it will stand 
convenientiv on the table without any 
special support; 

-. Dvii * '/oi 
- 

j 

Fig. 2-Details of the supports. 

two more at the top. Two terminals are also 
attached as shown. - To wind the coil, the 
wire is first attached to the lock nuts of one of 

 For exaniple, an ordinary hacksav blade will 
make a cut which vilI just take No. 22 d.c.c. 
wire. The coil illustrated is wound wihNo 
26, and for thi reason is not strictly asngle 
layer coil as two turns fall sidé by side. 

Obviously the former for such a coil can 
l)e made of any convenient size, but as an 'i 

illustration I will give the gu res used in the 
coil shown i n the photograph. The two 
ebonite strips are ç inch thick, 6 inches long, 
and i inches wide. The dpth of the saw 
cuts in the four ends is exactly inches. Two 
holes are drilled in one side of the ebonite 
strip just by the hottonfof the saw cut, aid 

.1 

find a simply w'ound inductance which can be constructed for the size of wire used. 
would combine compactness with high To make the coil it is only necessary to take 

efficiency. The form of coil about to be two pieces of wood or ebonite and cut them 
described is the most efficient I have yet been so that they wl fit together after the style of 
able to make, and it possesses the following- the cardboard partitions in an egg box. The 
highly desirable characteristics two pieces w hich are so joined have saw cuts 

(i) The winding can be a uniform single made in each end and after the two pieces 
layer; have been put together the wire is wound into 

(2) There is no necessity to use shellac, the saw cuts. lt is easily arranged that tile 
paraffin wax or other stiffening material ; 

. width of the slot so cut with the saw is just 
- - equal to that of the wire it is desired to use. 

TUNING iNDUCTANCES OF - HIGH 
EFFICIENCY : :,', 

r - By PERCY W.- HARRIS, Assistan& EdiIo'. 

- j 'A number of coils, as described, my bs used in series for long-wve receptiosi. 

T IIA\TE beeh seeking for sorne time to is possibly the most efficient form of coil that -. 

dctobcrI,i923 Wireiess Weeit1y-' 
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is of very fine wire, and the creasé in current is obtained so- upon their windings. ' . - o 
- 1 

- D. 
- - 

- 

'0 
PRACTIÇAL WIRELESS NOTES-No. 11 - . r0 . '- r 

D 'TELEPHONE . . secondary of thick wire: In all that the telephones, depending f or 
TRANSFORMERS - Cases, the input should be regarded their operation upon ampère-turns, D . . 

ci are necessary when 'it id desired as the primary, and the ozi//mi aS' work, more efficiently. r 
D 

D- to use low-resistance telephone r' the secondary. A telephone transfcrmer not , ceivers with almost every Crystal The fine wire-winding of the necessarily of the step-do'i"type, D u. D and with all valve-receiving sets, transformer should be connected to should be used with all receivers D 
D A little confusion sometimes the telephone terminals of the re- comprising more than three valves, 

arises when speaking of the ceiving set- the telephones them- as otherwise the continued flow. D 

u primary and secondary windings selves being connected across the of current through the telephones . 
o 

- ri of telephone transformers, owing to thick wire winding. By this means in the anode circuit of the last 
1 the fact that the primary winding a step down in voltage and an in- valve puts a considerable strain 

0 
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COMPONENTS REQUIRE- .ENAL REMARKS :: : :. '. 

- L ariible inductance - Ihis two vahe receper .ill be 
. . .: . ::..:: 

a capacitY of o 000i F should i.e 
C 'variable condenser (o j found to gie very good results if connected across it as shown n » 

Vii: Variometer. . . : te variorneter is of the correct the theoretical circuit diagram. 
ci 

id' condeiisr - . O.0003 z 

size. n should have about twice as The circuit, when no fixed c9i1: U 

D C., : Variable condenser (o.oco3aF). 
iiany tirns as an ordinary aerial 

. tuning variorneter, in whih case 
deflser C is employed, is not very 
selective. 

D 

i Filament rheostats. the condenser shown at C will not As an alternative to the tapped 
be 

. . . . 

. R: Gridleak, 2 megohms. . 

r necessary. If the usual size of inductance coil L and its parallel D . 

o 
B4 Filament 

. variometer employed in aerial cir- variable condenser C, a vario- 
: lighting battery. 

B., High-tension 
: 

cuits is used, the vriable con- meter may be used to tune the 
: battery. - - denser or afixed condenser having aerial circuit. 

* 
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been a boy can guess what that ,, chdd. 
o The Sacrilege meant. You are perfectly right; 

You will appreciate ry fee!- he had. Later he conducted mc 
ings, therefore, when I tell you upstairs to show me what he had Oh, Never! 

that the sanctity of my shelves contrived. It was, I confess, a There is amongst us. a fellow 
has been violated. The hac proud moment, for the lad had whose name might be Brown, 
been looted, pillaged, and some put together quite a respectable though actually it isn't, who 
of my most cherished " duds " set with those fearsome parts. affects never to use the -. pro- 
have disappeared. Requiring Een with thç hell-wire aerial grammes of a certain broadcast- 

555 

acquired at different times in 
different va)S-foi- discretion's 
sake we will not be more precise 
about the " ways "-but one and 
all of them lie wasting their 
sweetness (or the reverse) on the 
cuphoard air. You don't use 
them ; there is not the slightest 
liJelihood that . ou vill ever 
d so. 

Yet vlien your better half makes 
insinuendoes '' that a clear- 

ance might be effected without 
your feeling ny loss you are up 
iñ arms at once. Like the White 
Knight in Alice, who carried a 
mousetrap so that he should not 
be at a loss if n'iice did get into 
the joints of his harness, yo 
want to be prepared for all even- 
tualities. You cannot bear to 
part with even the most useless 
things because of a lurking feel- 
ing that a clay may arrive when 
they vill come in handy. You, 
being a fellow radiomaniac, know 
the pride that one takes in such 
an array of " hasbeens " or even 
of " neverwasers," 

l)Ofl," so I lifted up myvoice 
to lament the disappearance not 
only of that condenser hut of 
quite a number of other things. 

Where was the world's worst 
transformer? %Vhere were the 
filament resistances that wouldn 't 
resist, and the valve of dread 
appetite that ate a solid ampere 
and a half and then asked for 
more? Where were all those 
hòrrible (but nevei-Theless 
cherished) little terminals that 
used to make one's thumb and 
forefinger so sore? Where were 
the tu ft-tearin telephones with 
the rat trap grip? Where, oh 
where? I searched high, T 

searched low, I used the bitter 
words of a strong man brought 
nigh to the b:eaking point; but 
none of these things availed. 

The Young Looter 
By lunch time I was éalnìer, 

though still pained. I men- 
tioned my loss and noticed a 
blush mantling the countenance 
of my firstborn. You who have 

I who pride m self upon my 
respectability, I whose pen 
courses o'er the fair paper foi 
this journal of unimpeachable 
morality that you now hold in 
your hand, I am (can I say it ?), 
J am the father of a pirate! - 

A Bitter Moment 
Most unkindest cut of all, I 

shall have to go to the Post Office 
of Little Puddleton to take out 
the penitent's certificate, for the 
hoy being under age 'tis T that 
must do it. The place will be 
crovdd with my friends. They 
will hear me asked for my full 
name. They will see me shame- 
facedl) pushing fifteen bob 
beneath the rail. They will 
nudge orme another and smile. 
They will hear my explanation-- 
and they will not believe a word 
of it. Would you? 

Ali me; as one, r%Vjjliam 
Shakespeare, might lae said 
had he been living in this hectic 
age, " 'Tis sharper than a ser- 
oent's fanp-s to have a wireless 

Cherished Washouts 
ISUPPOSE that, like my un- 

worthy self, you have a shelf, 
or it thay be even an array of 

shelves, upon which reposes a 
miscellaneous collection of w ire- 
less odds and ends. Some of 
them are things that you bought 
in the gay irresponsibility of your 
wireless youth and have since dis- 
carded because you have come to 
l(now better. Others have been 

the other day a stout fixed con 
denser to put a check on the 
clamour of a high-tension batter) 
that vas tottering into senile 
decay, I bethought me that there 
was one somewhere on the junk 
shelves that might possibly 
justify its long residence there by 
(bing something useful at last. 
Like Old Mother Hubbard I 

went to the cupboard, and just as 
she cried " Yes, we have no 

that was atta,hed to a handy tre 
and came in naked but quite 
unashamed through the open 
window he ws able to pick up a 
number of transmissions. - 

My arger subsided at once. 
I complimented him; 1 believe 
that I even vent so far as to pro- 
mise a better selection of 
gadgets. But all these pleasant 
feelings vere of a sudden nipped 
in the bud by a horrid realisation. 

I ttIM,S,ç) 
ythewy1L. 
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these instruments are flOW The MetropoIitan.Vickers Elec- 
- reduced : trical Co:, Ltd.This firm has 

i'1essrs. Vard and Goldstoiie, sent us one of its flew trade: 
Ltd., hive forwàrded a copy of : showcards for refernceuii theè 
then ne% and ell illustiated Lolumns \Ve are of the 

r 556 

doubt be interested to hear 
that the above rn upples' 
boxed crystals which àre fièe 
fr9i dust and thitouched by 
fingers. - - . 

- . . , - - 

named a copy of their latest 
catalogue of ireless compoti- 
ents, for'which a small charge 
of 4d.' is made. The booklet is 
fully illustrated, contains pai-' 
ticulars of 'components, corn- 
plete sets and numerous sun- 
dries, and should appeal to 
every wireless enthusiast. Ex- 

.perirnenters residing in the 
Liverpool district should note. 
that this firm has opened a 
l)ranChat 4, Manclìester Street, 
Liverjiool. .... 

Sterling Telephone afid Electric 
Co., Ltd., have snt fpr oir 

j. inspection their publication No: 
'374, describing Sterling head. 
and hand phones. Reacler 
should note that the prices of 

perimenters cali obtain copies 
of this list b' ápplying tò the 
above firm. . 

The Cossor Valve Cc:, Ltd.-We 
have received a photograph of. 
a new show card produced on 
behalf of the Cosscr Valve Co., 
Ltd. The shorcard 'is pro- 
duceci in ten colours and is most 
attractive. . 

Midland Radiotelephone Manu- 
facturers, Ltd-We are in 
'receipt of a booklet desciibing 

1\lellowtone '' wireless sets'" 
and components. : 'Amdng'st' 
other refinements povided'oti 
the fiv,e-yalvésets are grid 'bias, 
approved reaction,' a tone 
modulator, and power' aniplitì- 
cation. : 

and cells suitable for use with 
this valve, and points out the 
advantages which are obtained. 

Siemens Brothers and Co., Ltd.-: 
This firm has sent us a copy of 
catalogue 595 describing and. 
illustrating, various wireless 
accessories, including lightning 
protect6rs, loud speakers,. etc. 

J. Ii. Taylor & Co-This firm 
lias forwarded a copy of its' 
catalogue and price,list of ire-. 
less component parts., 'The 
boodet, contains p?rtic'ulars. 
and prices'of numerous iteni. 

The Armax Crystal Co.-Our' 
readers vilI remember 'a note' 
in the Editorial columns of 
Wireleis JVeekiy, sol. 2, 

No. 9, relating to the le,of 
boxed crvstals. ai'id ilI - no 

k 

last night they weic nearly tiiiee my set " lalking nineteen to WIRFLESS WAYFARER 

. :. 

Me.ssis. S. A. Lamplugh, Ltd., opinin tlit it cannot fait 
have forwarded a leaflet des- - . atti-act attettion, being a fue 
crthiuig Regent wireless sets TRADE NOTE . 

4 piece of colour vork- ::. : - - 

and components. This leaflet Mullard Radio Valve Co., .Ltd.- 
is vell uliusti itecl aoci unfor Particulat s of the new Mulhrd 
mative from an experimental Wecoa!ve are giv'en. in List 
point of S 

MVTi, a copy of wliich has 
The Peto Scott Co Ltd booklet of u aduo sets, acces been sent to us This list deals 

, ,- 
- have received from tlie bovc_ sones and components. Ex- - also with holders, resistances, . .. -. 

Oh ! '' quoth he, '' you're 
actually saying that you like that 
*retched station, Why tue ai'i- 
nòuncer's got a ' oice like a 
cracked foghorn suffering from 
atlina, the orchestra's always 
out oftune and they never play 
anything deccnt. Three nights 
ago they went on for three- - 
quarters of an hour with some 
beastly symphony: The evening 
before last sigial strergth faded 
badly for eactiy 48 minutes, and 

day. The maid nnuncd thaL 
a man from the post office wanted 
to see him. Podsnap went Out'; 
forthwith to' meet the visitor, for 
he had heard that wireless in- 

spectors werc,ahroadin the dis- 
trict. ' He is a little, man who 
never stops talking, in'fcj .'hen. 
you're with 'him it takes you all 
your time to squeeze ... en,, a 
syllable in e(lgeways. ' 

' 

Ah ys,'' lie said cheerily. 
'', come along ind I'll show you 

to give a prolongea practical .- ' ' 

demonstration. After about an 
hour he Sai(l gaily. " Well, I 
suppose' you'll iiiss this set as.ahl 
right,' anyhow.'' '' It's a von- - 
clerful thing this wireless, sir, 
replied the other, now at last able ' 

to make a '' and I thank 
you kindly for. lettiig me hear it. 

: 

What I came to slc vs whether - 

you'd buy a ticket for the 'post- 
then's ball ! ". And that 'vas 
precisely that. ', 

- - -. .. - 

ing station, possibly, I think, ,ipetie ofì their va'e for the first 
because they can be received. hour and a half. That station ! 

without undue difficulty on. all but. No, I never listen to its transrnis- 
the duddest of sets even with one sions.'' - And he vondered why 
lone valve. The rest of us rather. we fpuncl it hard to restrain otir 
like them. We were (1isCussil1 mir. . 

the question at the club the other . 

night, when Brown (let us call The Post Offie Man . 

him that) entered and joined th Poor'little Podsna had rather 
circle. - a blow to his dignity the other 

the dozen, he led the man to his 
ireless den. 
There he displayed the light of 

his eyes, the darling of his sou!, 
explaining the circuit, showing 
how it vas utterly impossible foi 
him to radiate so much as a 
single bleat even if he tried to. 
He took a heap of trouble 
everything, and went so far as 

V...- 

4 

Wie1s$ Wch1y; 
- 

SL, 1923 
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set assembled in this way the tuning is not 
very sharp, and it is very easy to operate. lt 

ill give signals of moderate strength tip to 
quite considerable distances from a broadcast- 
ing station, and it is interesting to note that 
this is a method of conversion applicable to 
almost any type of crystal set, the only actual 
alteration necessary in a given set being the 
provision of the small fixed condenser in 
parallel with. the tuner. 

- 

waVe,ne!er or tuning-lester." 

and note the reading of the variometerdial 
which brings the buzz in on top of the speech 
in the valve set. Record this reading for 
each bro?idcasting stìtion and you will be in 
possession of a set of figures enabling you to 
tune iti any of the stations quickly on any 
receiver, and from which a graph coúld be 
drawn for easy reference.. .. : . - 

 Fig. r.-The 
used nth a high 

frequency amplifying valve. 

other tuning device for the aerial circuit, the 
connections of the components being as 
shown ill Fig. i. As is indicated in this 
diagram, the fixed condenser in the variometer 
unit is to be connected in the parallel position. 

Since iìo intentional reaction is used in a Fig. 2.-Showing method of using thé unit as a 

that is necessary to effect the conversion is a 
valve panel and an additional variometer or 

VA 

re.noved from their terminals. So arranged, 
the apparatus constitutes a transmitter of 
weak waves of any length between about 250 
and op metres, depending upon the setting 
of the variometer. 

The set can be easily calibrated with the aid 
of a borrowed wavemeter, or failing this, w'ith 
any reasonably sensitive valve set. The pro- 
cedure in the latter case is as follows: Tune 
in any given broadcasting station upon the 
valve set,. and then start the buzzer of the 
wavemeter (which should be placed near by), 

ABRIEF explanation was given in my 
article last week of the tise of this little 
unit as a crystal receiver, and it now 

remains to show ho it may he employed in 
other vavs. It is particularly adapted to con- 

ersion into a simple valve amplifying and 
crystal rectifying receiver, with variometer 
tuning in the plate circuit of the valve, which 
functions as a high-frequency amplifier. All 

Fig. 2 showshow the unit may be used as 
a wavemeter for rough work, the external 
additions necessary being a buzzer, a dr cell, 
and a small switch, ke) or press-l)utton. As 
before, the condenser is connected in parallcl 
with the variometer by bridging tvo of the 
terminals w-ith a piece of wire, and it is essen- 
tial that the cat whisker should he lifted otT 

the crystal and that the telephones shoukE be 

e 

A CRYSTAL RECEIVER' AS 
,. WAVEMETER 

By G. P. KENDALL, B.Sc., Staff Editor. - 

This article explains how the Variometsr-Crystal Unit descr1bd in - 

our last issue can be made lo serue other veYy useful purposes 
- . 

October 3 I93 V 
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curious when one heard one's voice for the 
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brought down the house.'' 

work in a broadcasting station, explaining the 
requirements and the diffictilties ii a 
humorous way which kept them continually 
laughing. One of the greatest difficulties in 
the studio as to get a microphone which wa 
absolutely perfect and w hich would reproduce 
all the sounds. Iii music the vihratioiis 
ranged from 8,000 per second down to 
approximately 30. In the London studiò 
4 tons of material were used to deaden the 
söuid of the echo, and the effect Vas very 

strongly by other listeners. It was done not 
through malice, hut through ignorance. In 
this connection he advised, everyone interested 
lo join their local radio club. 

Capt. Eckersley then went to the piano and 
caused roars of laughter by giving 
splendidly realistic expression of an operat 
solo sung by an Italian tenor as received to 
the accompaniment of sundry " reaction 
fiends " and Morse signals from ships in the 
Chánnel. This little diversion literally 

bear your beastly broadcasting." In the 
second place they would not be allowed tó 
do it as the Services would come clown upon 
them for interference with the naval nd mili- 
tary signalling. They were only allowed a 
power of i- kilowatts, and the only thing to 
do, obviously, was to have relay stations 
which would repeat. what the ijiain Station 
vas. transmitti ng. . 

Capt. Eckersley then poceeded to take his 
hearers right through the various phases of 

l)ealing with reception problems, Capt. 
Eckersley said that the most important was 
reception. without interruption. '' This,'' lie 
said, " is practically impossible if you are 
more than 30 miles from a broadcasting 
station. Further afield you cannot get super 
quality.". Above all the difficulties, there was 
the silly foolishness of certain amateurs in tile 
method of using reaction. By its careless use 
the receiver vas made so sensitive that it 
became a transmitter and was heard very 

'u 

Capt. Eckersley explained how the Broad- 
cast ing Compahy had to face the fundamental 
p'roblem of arranging things in order that 
anyone would be able to iiistal a receiver, 
turn the variometer, tune in and hear broad- 
c?sting.. The man who got Australia on half 
a valve seemed to be the beau ideal of the 
average, Radio Society. (Laughter.) IÇ 

the B.B.C. used high power stations people 
would be complaining that they wanted to 
listen to sohie other station and " can oríft 

electrons personality and speaking of them 
as little people hurrying along the vire 
carrying little parcels of electricity, Capt. 
Eckersiev was able to explain the action of 
the valve in a way which everyone could 
understand. Ile spoke of the phenothenon of 

shielding " as the casting of wireless 
shadows by hills, between the station and the 
receiver. Some places 8 miles from Cardiff 
could not get the Cardiff station on two valvs, 
whereas it was heard vell in Madeira. 

I 
N opening his address the speaker ex- 

plained that he would deal mainly with 
the technical side of broadcasting, and 

without further delay plunged at once into 
lais subject, commencing with a very elemen- 
fary and clear explanation of the principles 
of wireless telephony. 

first time. '' Some of the artistes heard 
theirs for the first time and received terrible 
shocks," added Capt. Eckersley, amidst 
laugh ter. 

The lecturer next paid attention to the 
thermionic valve, hick lie said was the 
greatest invention of the century. By giving 

BROADCASTING PROBLEMS 
By P. P: ECKERSLEY (Chief Engineer of the B.B.C.). 

The following is a rq 071 of a lecture given on Oclober 131/i at Ihe Weynioulli Secondary School, 

- : 

indev the auspices of lhe South Dorset Radio Club. 
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as vill be seen from the diagraiiì 
and photograph, is so designed 
t»at alternative couplings can be 
plugged in or out w'ithout inter- 
fering with the v iring. 

The following apparatus was 
home-constructed A set of 
honeycomb inductances, wound 
on a Drumniond lathe on a 
z in. mandrel with -a proper 

one for the first tuned anode 
coupling (here two act as a vario- 
meter and one as a reactance), 
and a -two coil-holder or vario- 
meter for the second tuned-anode 
coupling. All coil-holders are 
arranged so that coils swing in 
the same plane as the coil (not like 
the lea'es of a book), the aerial 
tuning holders being mounted so 

559 

tuned-anode couplings, two 2- 

megohm leaks two 50,000 ohm 
leaks for resistance capacit' 
couplings, two Discol trans- 
formers, two o.000i jF vari- 
able condensers for tuning same, 
two Sullivan aperiodic tapped 
t iansformers, three telephone 
jacks and plug for connecting in 
and out the L.F. valves,- three 

-- S 

not less than two high-frequency 
and a detector valve would be 
ncessa ry for head-phone re- 
cetion, with the addition of two 
low_frequency valves for the loud- 
speaker, and having also decided 
to " play the game " by not 
using aerial reaction so as to 
cause interference I laid out mv 
plans accordingly. Being also 
anxìous to try out the merits of 
the various H.F. \alve couplings 
and other combinations, the set, 

A general view of the apparatus. The varionieter-reaction unit with 
its plug-in coils may be seen between the first and second valves. 

of basket coils were also made, 
from 50 to 120 turns, Each coil 
was mounted on an ebonite block, 
having two split connecting piis 
of the same size and pitch as the 
ordinar 5-ampere electric light- 
ing plugs. One three-coil holder 
for one fixed and two moving 
coils vas made for the aerial 
tuning inductances and reaction; 

nected across the ,L.T. battery, 
and a sliding brush to the valve 
grids. 

The following' apparatus was 
purchased :-T'o ' .00i 

variable condensers, two Sullivan 
L. F. i ron-cased transformers, one 
variable grichicak for the detector 
valve, one grid-condenser, two 
0.0002 1,tF fixed condensers for 

 ments. It will he sufficient to say 
that I assembled two compact 
s-valve sets; which I afterwards 
dismantled, being dissatisfied 
with their arrangement and 
having found certain cheap com- 
ponents most inefficient. I then 
determined to model a set with all 
the apparatus exposed and 
arranged so that alterations could 
be effected conveniently, and the 
set now described has thus been 
gradually evolved. 

Having come to the conclusion 
that for really-effective consistent 
results over a range of loo miles, 

ll 

AFTER making a careful 
study of some reliable 
modern text-books, I 

dcidecl to assemble a multi-valve 
receiving set, and purchase only 
those components which I con- 
sidered could not be efficiently 
home-constructed. 

I will not weary my readers 
by describing my early experi- 

wave form b) means of a home- 
made adaptation causing the wire 
to reciprocate when being led on. 
The coils up to ioo turns vere 
wound with No. 22 s.w.g. d. c.c. 
wire, and over this with No. 24 
similar wire, the width of coils - 

being in. Two sets of coils 
having 35, 50, 75, loO, 200, and 
300 turns \vere made. A number 

that coils swing horizontally and 
the tuned-anode holders vefti- 
cally. The potentiometer con- 
trolling the grids of the two IIF. 
valves and also that controlling 
the grid of the detector valve were 
made with two H.B. lead pencils 
split, the lead forming a most 
effective non-inductive resistaice, 
the two ends of these hein- cn- 

WIRELESS RECEPTION IN ' 

NORTHERN . IRELAND . 1 . 

By R. V. MACRORY, MI.E.E. 
¿ 

Sorne interesting notes upon the problems of broadcast reception al- long, distance. 

October i,. -. 
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DE.i1 of Ehe Eu:iing airangemeni.-. 

mounted oñ ebonite with pin con- 
nections is plugged into the 
anode c&il-holder instead of coil. 

For short wavelengths such as 
flic British Broadcasting, my ex- 

perinients prove that the tuned 
anode coupling is the most efli- 

which terminates in a wander 
plug, the grid terminal of the 
first valve being provided with ¿t 

suitable socket for the anie, and 
by detaching either H.F. valve 
coupling, this wander plug can 
also be connected into the socket 
leading to the succeeding valve 
grid. 

-: 560 

Glasgow is very strong and the 
quality is little short of London. 
Newcastle and Birmingham are 
also qt..ite effective on many 
occasions. Manchester is strong, 
but curiously enough is seldom 
free from distortion even when 
reaction is cut out. Cardiff s 

rather weaker than the others. 

being mounted on a sheet cf 
ebonite measuring 3 in. by 4 in. 
two series connected coils (011e 

swinging) forming a variometer, 
can be employed as a tuned anode 
coupling, all the coils both for 
aerial and anode circuit being 
interchangeable; various wave- 
lengths can thus be conveniently 
tuned. For resistance capacity 
coupling a so,000 011m resistance 

- 'No VC ranca. 
CLOS-o 

AERIAL 

'I I I ( 

j, 
I 

srallo Sr 
o o 

JE_Ifs . 

T/:eovetic.l CirCli showing plug and jack connacio.fs. 

ling, but basket coils both for 
aerial and closed circuit; the 
A.T.C. for short waves being 
series connected. For longer 
waves, such as The Hague or 
Eiffel Tower, T use at present the 
Sullivan tapped trdnsformer and 
tune the detector anode circuit by 
means of a variometer, which ¡ 

lind increases signal strength to 
a degree equivalent to aerial re- 

action. This nethod is of Ameri- 
can origin, I believe, and seldom 
described here, but is most 
effective. - 

lt vil) be noticed that - the 
rnethòd of using jacks for con- 
necting in and out the L.F. 
valves, disconnects all unused 
parts of the Circuit, and is conse- 
quentl most efficient. To elimi- 
nate losses I purposely omitted 
jacks or switches on the H.F. 
side, but the H.F. valves can also 
he readily cut ìn or out by means 
of the flexible lead connected to 
the aerial terminal of the tuner, 

recommended foil loud stieakerS. 
With " R " type receiving valves 
I find about 6o volts for H.F. and 
70 volts for L.F. valves give the 
best results. 

All controls arè provided with 
long extension handles, to obviate 
body capacity effects. 

Having described the appara- 
tus, readers will doubtkss be 
interested to hèar something òf 
results. 2L0, the most distant 
British broadcasting station, 
comes in very strong and clear 
with to H.F. and one L.F. valve 
with head phones, and the addi- 
tion of one or two L.F. valves 
operates the Magnavox loud 
speaker most effectively. When 
COn(litiOns are favourab the 
music and speech are loud enough 
to fill a hall or large room, but 
Morse interference (principally 
from ships) in this area is most 
trying, and it is seldom that the 
ether is quite clear of it. 

I 

in proper scquencc so as to 
shorten connecting vires as much 
as possible. The various HF. 
couplings, consisting of tuned 
anode, resistance capacity; Sulli- 
van aperiodic transformer, and 
(hsc-tuned transformer, a re each 
provided with connecting pins to 
plug into the two valve holders 
mounted between the first and 
second valves respectivély, the 
tuned anode coupling consisting 
& .coiI-ho!dr, 0000z tF con- - 

(!er and two-megohm leak, 

''°ILI fl - - I L.J I J. 

e 

'I 

VOlTS 

nr 

tir - 

D.P. change-over switches for 
(i) parallel or series connection of 
A. l'.C., (2) connccting receiver to 
aerial or closed ckcuit, () chang_ 
¡ng from telephone to loud- 
speaker. 

'1 he tuning apparatus vas 
mountej Oli a small flat boar 
and the receiver on a mahogany 
panel 4 ft. by io in., and arranged 

dent, arid tWat varionètranode - 

tuning, although more critical, 
gives louder signals than a coil 
tuned with a variable condenser. 

Because of their greater com- 
pactness ¡ employ honeycomb 
coils for the tuned anode coup- 

. 
::. . 

;i;wi=-1 :ncjn,.p«k__,eaa.c,n. t 
't 

Connections are made so that 
a higher Il. r. voltage can be im- 

pressed on the plates of the L.F. 
than on the H.F. valves, which i 
find a great advantage, since it 
permits the use of the power 
valves which are now strongly 

I 
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WGY 400,485 ,, ,, ,, ., ,, 

WMAL 360 A.C.C. Pewsey, Marl- Detector 
borough, Wilts 

it -,, WGY. 400,485 D.J. Rochdale ... i HF-Detector-i L.F. 
.,, WMAF 360 - ,, ,, ... ,, ,, ,, 

24-9--23 WGY - 400,485 MV,P. Kew Gardens, r H.F.---Detector-i L.F. S.. 

- Surrey, . - 

- .,, J.G.R. Glasgow ... Wireless WeeklyCircuit No. r6 
N. Birkdale,. South- 2 hF-Detector-i L.F. 

port. - -_ 

'I.30-3.0 

J H. 
- 

, 
D.C.W.H. Sutton, Surrey 

,; ,, H.C.C. Bolton 
- N. Birkdale, South- 

port 
WFAM 360 - D.J.. Rochdale 
WAH 485 ,, . ,, 

WLAS 360 ,, - ,, - 

3\TDAP ..,, - ,, - ,, . - 

,, . WEAF 400 ,, . ,, 

WIP 485 ',., ... ;, - 

WMAF 360 . j.G.-R. Glasgow 
23-9-23 . -,, .,, A.T. Ashton 

M.V.P. Kew Gardens, 
Surrey 

D.C.W.H. Sutton, Surrey 
I' ,, J.G R. Glasgow -. 

WHAZ - 400 E.1. Crayford, Kent 

L 
-. WFI .400,485 N. Birkdale, South- 

port. 
KDKA 360 D.C.W.H. Sutton, Surrey 
WJZ 360 M.V.P. Kew Gardens, 

- - . . Surrey. 

i H.P.-Detectof . .1 :- 
2 H.F.-Detector-i L.F. .1. i.4 

i H.F.-Dtector-i L.F. ... -- 

Wireless Weekly Circuit Ño r. :..- ' 

i H.F.-Detector----2 L.F. 
: 

i H.F.-Detector----r L.F. 

¡'Vireless Weekly Circuit No. .r6 .... * 
Wireless Weekly Three-Valve 030' 

Receiver. . 

2 HF-Detector-i L.F. 
... ''5 

i H.F.-Detector-r L.F. .. 

4 ¡ 

t 

16-9-23 WGY 400,485 D.C.W.H. Sutton, Surrey 
19-9-23 ,, J.G.R. Glasgow ... Wireless I VeeklyCircuit No 16 - 
20-9--23 .,, 

WDAF 
. ,, 

400,485 
,, . 

D.J. 
,, . 

Rochdale .. . 

1 ,, 
Detector ... 

- 

.. .: - 

- 
- 

WLAF 360 R.G.B. Loughbcwough i- 

21-9-23 ,, 
WGY 

,, 
400,485 

,, 
,, 

,, . 
,, ... 

- 
i H.F,-Detector ... 

- 
S.F.B. Tufnell Park, September Modern Wireless All i.45-.3b 

N.W.8. Concert Receiver. 
J.GR. Glasgow .... Wireless Weekly Circuit No i6 .... 

22-9-23 ,, - 
,, W.S.\V. Shepherds Bush, Wireless Weekly Vol. 2, No. 2 1.30-4.30 

W.12. . Flewelling Circuit and i L.F. 
-. ,, D.J. Rochdale ... Detector ... ... - 

CB. . Islington,N.i Detector ....... . I.55-4.4o 
W.K.I. . Cambridge ... ST7 Çircuit ... 3.40-4.40 
F.R.N. Belfast, Ireland 2 HF-Detector--i L.F. ........ 340-440 

AMERICAN BROADCAST RECEPTION. 
We shall be pleased to heár from raders who have received American Broadcasting, 

giving details as enumerated below. - 

Wave- 
Date. Length Name, To-vn. - Receiver. G.M.T 

b in metres - 

October31, .1923 . -. . ., Wire1ess Weekly . 
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red-grained black marble can be 
produced by roughly. mixing raw 
re(I ebonite with the raw black 
material before calendering it out 
into, sheet for curingp 

Although, as stitecl, -raw rub- 
ber and sulphur are the essentials, 
there may always be present to 
a greater or less degree other 
constituents known as " fillers 
and '' accelerators,'' whose 
objects respectively are to reduce 

bear subsequent witness, others 
'metallic particles which reduce 
the insulation value of the finished 
article. - - -- 

The proportions and constitu- 
-t4on of their mixings are genernlly 

a closely-guarded secret of the 
manufacturers, each having his 
own specification. Although all 
these are no doubt ery similar, 
the slightest difference in the 
mixings vill nee(l some Sort' of 

completely mixed the materiàl is 
known as "-dough," and - is cut 
off the rolls and stacked in ough 
&heets for the next operation. 

Ebonite dough is a sticky, 
semi-plastic, dark grey material, 
capable of many surprising 
changes. For the purpose uf 
niaking sheet it is fed through 
h eavily-w eighted roils which 
calender it into a continuous thin 
sheet. This is " plied up ''layer: 

black ebonite are. those given 
aboi.îe, and its oply difference 
from - commercial manufactured 
rubber is in its far greater sulphur 
content and longer eriocl of vul- 
canisation. lt is not very gener- 
ally known that ebonite may be 
produced in colours varying from 
bright red through salmon to a 
soft fawn, by substituting vary- 
ing amounts of antimony sil- 
phide for the sulphur constituent. 
An appearance similar to that of 

faturers buy tlièir dust, ançF, 
there ai-e several busy factories 
today which specialise - in the 
supply- of this ingredient. After 
grinding, the fine dust is sepa- 
rated by an -air current and the 
coarser - particles- returned for 
further grinding. 
- -Most of the defects of ebonite 
are clue to impurities in the dust 
used. Some dusts contain con- 
siderable grit, to which the cut- - 

ting edge of our drills and taps 

rolls fairly yide apart, and then 
-thern drugs are shovellcd- on and 
the rolls clqsed.- up. One roll 

-- turns more s'owly than the other, 
and the effect is- for the material 
to fornì itseif into a sheet about 

-this roll. This is counteracted by 
the attendant, Who from time to 
time slashes the mixing- dhiagon. 
ally with a Ithife, while with the 
other hand he peels it off the roll, 
finally-flinging it on to the top to 
be fecI through again.- When 

- J. 

J 

'the mystery that has gone to it cess, afl(l to'iduce this, defect studied for its effect on thè pro 
making. For ebonite, lile all to controllable dimensions a laige duct, and ail" drugs '' must con-', 
rubber products, 'is but dini1' pe'rcèntage of ground elonite form to a standard, samples 
understood, and so far thç most (lust t!iat has had its " nerve ''or. being analysd beforethe bulk is 
hrilliantchemistshaie had tocoil- "life" destroyed by curing to 'passéd'for use. 
tent themselves with complex and brittleness has to be addéd to The various constituents are 
more or less plausible explana- each mixing. Grinding ebonite weighed out in the " drug 
tions of the way in which a mix- 'dustis a special process involving' -'rom," a cosely-guarde(f 'sane- 
ture of raw rubber and Ilowers of (liffiCUlties all its own, for the' - turn, and passed ' out to the 
sulphur becomes, 'when 'duly heat generated by ordinary grind-' -nhiing deprtment where they 
lieated the 'familiar' hard black- ing methods would rendei- the' are, amalgamated by. passing 
solid.: ' 

.' material soft, sticky, 'and essen-' betveen ßteam-heate'cl rolls. The. 
The essential constituents of tially. ungi'indable. Many manu-' rubber is softeñed first with the 

F the numerous materials the mateiia) cost by (lilutink t. -al;wan 'cirin, .añost 
which serve the needs ot mixture with some meit harmless formula contrnn sm1I peicen- 
the wireless construçtor powder, and to (lerease the tagès of special constituent, such 

ebonite oi vulcanite is easily the length of time required for vul- as oils, aes arid gums, vhih qrc 
:most interesting. Its sober canisation or ' curiig." -Beside- addd to etìect som aricu1ar 
appearance as it reaches us in the these ebonite i1ùsI, to be cdn ropert' desfrable in th fitiished. 
forn.i of rod, sheet, or moulding - trollable in ianiifacturing ptor article. Different mixings arc, as - 

ludes a past of gi eat subtlety, cesses, be diluted with ebontte a i ule, employed for sheet, i 0(1, 
. -'though, as a iulê, the amateur - 1.'he pfiiadox I 'due to thé fa 

- 

id mouldin réspcctively. Each 
who upbraids it for blunted tbols that Ìhe material shdnks and- --change in ,the grade of the 
and ti ed temper realises little of v'rps during the curing '' pio rubber obtain ible has also to be 

EBONITE 
- By R. EARDLEYBESWICh.- ------ 

f . . 
.1-. -. 

- , An erftc(e wiucis gives SIse reader an zn:sgh into tise nianufaclure of 

- thct cosmodity used by esery wirele!s con:tvurto, and exper;nentv. » 

- - - - - 
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1'dants and the diligence of tile 
stol<ers, as material worth bun- 
clre of pounds may be spoiled 
by. a diance variation of the 
pressure. -. 

When cured and cool again the 
sheets have their tinLfoil stripped 

in'oiving the tise of tin, but such 
processes nla not be made 
public. Matt sheets are generally 
and probably best made by sand- 
blasting ordinary tin-foil sheet, 
and this forms a good way of 
rendering sheet with a poor 
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COn\enient leflgths by the atten- 
!ant. Almost any section of rod 
or tube can be" squirted." Rod 
and tube are cured on similar 
lines to sheet, the greatest care 
being necessary to keep them 
straight. 

- - --- --------- - - ______j 

..- 

By courtesy of Messrs. i'u11ers United I1cctric Vork,, Ltì 
Ebonite making-up shop. Note the raw dough in sheets and i» rolls with linen 

to prevent ¡he surfaces from sticking. 

turned on in the pans and the 
pressure allowed to rise slo lv to 
that demanded by the cure, 
probably between 5o lbs. and 
(b lbs. per square inch, held 
steady at this for a number of 
hours and finally blown off. Re- 
cording pressure gauges testify 

,? 'to th watchfulness of the attei- 

polished sheet is due, but for 
ordinary use on panels the 
matter is of far less importance 
than is sometimes assumed, \ery 
high oltages indeed being re- 
quired to cause any harmful 
lea k age. 

Polished sheets are to-day pro- 
cluced by other processes not 

miterial as it emerges from the 
high pressure of the interior, as 
vell as for the shrinkage that 
subsequently takes place in the 
cure. In spite of this many 
manufacturers vill guärantee 
their. rod to .001 in. diameter. 
As the material emerges in the 
forni of plastic rod, it is cut into 

.leys which run them into the surface insulation will be poor, '' dough '' does not need calen- 
pans." These pans are more and the sheet should be rejected, dering. It is forced through 

like large cylindrical steam or surfaced down with emery steam-heated dies in a kind of 
-boilers, with massive hinged to a matt finish. it is to these sausage machine. The correct 

'-doors at their ends, capable of tin particles rather than to hygro- temperature is important, anui the 
- being locked by a multitude of scopv that the comparatively low (lie has to be dimensioned to 
-havy bolts. -. Steam is now surface resistance of some allow for the expansion of the 

- y-..- 
- 

- 

'\ a, 

't.-' IJ A' v\VIi ' - - 

. --% -'A'.,VD W. 
- S, s'. - SWS SI C Sa S *1 - 

- =- - 
- :_:.- :.:- s 

- - -.- -' .. 

Il 

i 

- 

b . - 4 
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-- 
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on layer b) another roll until the 
right thickness for th,. final sheet 
is reached. Thin plates of pure tin 
are pressed on each side of the 
raw sheet, air, the tiniest bubble 
of which between the material 
and the tin would cause a blister, 
being carefully rolled out. 

The tin-covered sheets pr-oceed 
to tile vulcanising department, 
where they are stacked on trol- 

oli them and appear as the 
ordinary '' tin-polished '' sheets 
of commerce. - 

A point of special interest to 
ra(liO workers may be mentioned 
in passing. Tin-polished sheet 
usually contains small particles f 
pure tin, derived from the foil, 
embedded in its surface. These 
may often be seen by the naked 
eye, aocI if they are numerous the- 

superficial appearance market- 
able. 

Owing to the high cost of the 
tin-foil required many substitute 
methods are adopted for prqclue- 
ing niatt sheets, aocI also for 
polished, surfacesof paper, giass, 
stainless steel, aluminium, etc., 
being all employed to some 
extent. 

For ebonite rod or tube- the 
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mended it to the attention of e\perimenters foi t i ouble in the stiper-heterod ne from har} 
the coming tests. monics Qf high power station could he guarde1, 

In the discussion which followed a number :agains by carefully screening the radio frç-;r 
of members took part, and divergent. views quéncv amplifier with shathing:of-both iron 

r - were .expresed ori the subject of the super- arid copper. The Rädio .S3ciety is to he 
hetérodynè. Mr. Child epressed the dpiniori:: 6nratü1ated upon the sucess of this meei- 
that the super-heterodyne was disappointing 111g, which is ° good augury of the future 
instrument, as- it had a nasty habit of 'irnph- success of tile Society 

- - ________ .- 
- ____ _________ 

tion preceded the detector valve, we must not 
forget that the inter-electrode capacity of the 
valve enabled the signals to be by:passed 
straight through to the detector, and it vas 
frequently found ir a set èmploying radio 
frequency ampli lication, that no appreciable 
diminution f signal strength resulted by 
turning off the filament of the first valve. \lr. 
Cou rsey then spoke of the Armstrong super: 
heterodvne as very ellective means ¿f ampli- 
fying short wavelength signals and reconi-: 

lo be ery powerful to ive good iesults, and 
he used high voltage on the plates. Mi-. 
Harris pointed out the losses which may occur 
in short-wave tuners through inefficient 
variable-condensers. Mr. hale gave an 
interesting. description, of a method he had 
found véry satisfactory or neutralising the 
tendency to self-oscillation. Several other 
members also sooke. : ' - 

In 'répIyin to th points raised,: Mr. 
Coursev indicated that practically all of thè 

11e then outlined the chief methods of re- 
ceiving short waves, and pointed out that 
whereas on longer waves it was compara- 
lively easy to employ radio frequency ampI!- 
Ilcation, on vaelengths of 200 metres and 
under it was exceedingly difficult to get 
effective amplification by any of the existing 
methods. His ow n experience led him to 
think that perhaps the best \'av of receiving 
American amateurs vas on a single valve 
using reaction. If radio frèquency aniplitica- 

He also remarked that it 'as alniost ini- 
possible to ascertain when the transformer 
vas properly tuned, and had found the best 

way to proceed w-as to wind 1w-o coils which 
would give the wavelength desired without 
the need of any funing condensers across 
them. By selecting a waelength just above 
that of Leatielcl's first harmonic lie has found 
that he is fairly free from interference. 

He also pointed out that the separate 
oscillator used in the suier-heterodvne needed 

Mr. Philip R Coursey deliverec a paper dn 
Short Wavè Reception" to a. highlr 

interested audience. Every available cMir 
was soon occupied, and at least a cbuple of 
dozen members were left standing. 

In his opening remark Mr. Coursey aid 
that we must first öf all define whatw e iean 
by shortwave reception. few years ago 
600 metres would have been considered a 

short wave, but at the present time, when we 
are preparing for the forthcoming Trans- 
atlantic tests, chief interest centres around the 
band of 150 to 200 metres, which he would 
call short waves for the purpose of the paper. 

to short-wave- amplification would. prohahIy;- 
be found in th tise of aperiodic transformers, 
and gave soniç details of experiments he was 4 

-. conducting. at -the présent time with that enl 
in view. Another speaker detailed his experi- 

-. 
- ence in buildilig í siiper-heterodynèet, and 

. said that although h-e had-not brught. it to 
the stage of perfection he desired, he was quite 
convinced that it òffered an exellent solu- 
tion of radio frequency amplification diffi- 
culties on short waves. He explained, how- 
ever, that much care was necessary in con- 
strticling the instrument, particularly i n 

regard to the coupling between the first part 
of the instrument and the long wave aniolifier. 

SHORT WAVE RECEPTION - 

An In1èe1ing DiEcussion at iké kdio. Society Meeting. : 

AT 

an informal neetink of the Radio .fyiig not onl' the signals one wishd to 
Society of Great Britain, held on I receive, hut nitmerotis harmdnics aswell. Mr. 
Wednesday evening, October - Reees expressed the o5iniop that a soItitio. 
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opinion that the best results with prominent in sudi circuits, station mètres). Speech, 
frame receptioa (without super- On practical trial of the circuit etc., was quite audible, though 
regeneration) would be obtained shown in Fig. i, with a 2-foot not coniparable with the steadier 
by following more closely the franie and a small internally- and louder signals given by a 
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Fig. r-A single valve, variometey 
tuned, frame aerial Circuit. 

menters that the waves at least of 
stations at two hundred miles or 
more can be detected by a single 
valve with critical reaction, on a 
two-foo,t square frame, or even 
maller. Newcastle lias been 

heard speaking (in a jumbled, 
hardly intelligible way, of course) 
on an isolated two-foot frame; 
and Glasgow's va e was quite 
marked, though not resolved, in 
London. Probably the signals 
are brought in to some extent by 

casual " aerials in the form of 
electric-light mains, etc., in most 
cases; thus a tuned aerial in the 
sarhe room will give quite audible 
crystal receptipn of 2L0 on a 
frame some distance away. 

The writer lias long been of the 

choke, arranged in a shunt cir- 
cuit, as is the HT. supply in 
many transmission circuits. The 
anode is connected directly to the 
aerial inductance, and the reac- 
tion condenser, which at the same 
time assists to tune the AT.!. 
with which it is in series, is con- 
nected between the grid and 

local 'earth." The grid is 
isolated by its condenser, the 
grid-leak being taken to L.T. 
plus. 

In Fig. i it will be noticed 
that variometer tuning is used, 
with the variometer in series with 
a roughly-tapped frame aerial; 
and in Fig. 2 tuning condensers 
only are used. A three-plate 

vernier " condenser (shown 
clotted in Fig. i) is a refinement, 
hand-capacity effects being very 

Fig. 2.-Frame aerial circuit, using 
condenser in lieu of vario,netev. - 

in the outer suburbs, and Bir- 
mingham vas distinctly readable 
with extremely fine tuning. 
Several other carrier-waves were 
heard, and a local amateur could 
be read. With the arrangement 
shown in Fig. 2 similar results 
vere obtained, but it was easier 

to handle, and the fine tuning not 
being so complicated by hand- 
capacity effects, a vernier adjust- 
ment vas not necessary. 

Upon adding an earth connec- 
tion, with a 5-ft. lead connected' 
to the anode (point E), a remark- 
able improvement was noticed, 
both in signal-strength and ease 
of operation. In quick order 
every B.B.C. station vas tuned 
in, including the new Aberdeen 

It has ben rpeatedly con- 
firmed by independent experi- 

OfJ/L í 
1) 

De Forest Ultra-audion circuit; 
with its aerial tuning inductance 
connected bétween anode and 

rid, and with simple capacity 
reaction, suggested the modifica- 
tions shown in the accompanying 
diagrams, which many will pro- 
bably recognise as bearing the 
strongest resemblance to simple 
C.\V. transmitter circuits. It 
will be noticed that the telephones 
and H.T. are isolated by a radio. 

that troublesome " back-lash 
in going into and out of oscil!a 
tion. London came in strongly 

T is not generally realised 
how readily the powerful 
transmissions of the B.B.C. 

stations (i.e., powerful relative to 
the comparatively short distances 
involved) can be picked lip on 
ridiculously small aerials and a 

single valve receiver, by careful 
and patient tuning, and without 
calling into play any super- 
reLrenerative principle. 

methods of the transfnitter, and 
putting the load of the frame 
aerial directly in the plate-circuit 
(rather than in the grid-circuit), 
trusting to the close reaction 
coupling essential for successful 
reception on a small frame with 
minimum number of valves, to 
hand back to the latter the energy 
received in the form of signals. 

Some work with forms of the 

vound variometei- of sone .100 
total turns (No. 26 (I.c.c.); 
with other vaiues of compônents 
as indicated, and a No. 200 plug- 
in Igranic coil (i.e., 200 turns 
duolateral wound on 2-in. 
former), as radiohoke, without 
an earth connection, it was found 
to be quite controllable. The set 
oscillated easil) with 30 volts on. 
an R valve, and showed none of 

-7-c, * 
ALL STATIONS ON A FRAME AERIAL 

- 

. 
By A. D. COWPER, M.Sc.; Siaff Editor. . . 

An aijicle of particular interest to experimenters whose agrial accommodation is limited. 

c;t 
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 RS.G.B.. TRANSATLANTIC TESTS,' 1923. 
Will all those Transmitters wishing to participate in this year's Tests please communicate , 

at once with Mr. P. R. Coursey, Stamford House, Marchmont Road, Richmond, Surrey. 
This year the main effoits, will be directed to Transmission rather than to Reception. 

The following Information should be supplied -l. Call letters. 2. Location of Station. 
: 3. Licensed power (has application been made to the G.P.O. for increased power durng these' 

tests ?). 4. Normal working wavelength near 2GO metres. 5. Can you Transmit every night, '. 
or do you prefer one night a week (if the latter, please state which night)? 6. If you 'do not 
wish to Transmit, do you wish to participate in Reception Tests? 

566 '- 

meter is connected in the plate 
circuit, as in the diagram. The 
magnetic reaction winding of the. 
super is merely disconnected. 
The radio-choke vaS oz. No. 
32 S.w.g. enamel covered vire, 
wound on a i iii. diameter 
bobbin, i in. long, in three 
layers, separated by several 
thicknesses of waxed paper, each 

Fig. .-A modified circuit JOY recfp- 
lion upon earth lead. 

vre tuned in, the simultaneous 
transmissions from one station 
being picked up -eadily at other 
stations, Cardiff being readable 
while London was w orking. 
Newcastle was particularly 
strong, and both Glasgow and 

that this circuit has any cxtra 
ordinary superiority over the 
more customary type with mag- 
netic reaction, Ór that any 

super '' action is taking place. 
It is simply an unusually cou- 
venient and finely adjustable type 
of single-valve-with-reaction cir- 
cuit, a(lapted for use with a small 
frame ci- earth connection alone. 

--.2 s ....... 

cei er, arranged for gricl-leak- 
howl super-regeneration, showñ 
in Wireless Weekly, No. xi, 

September 26, p. 414. The only 
alterations are the substitution of 
a fixed grid-condenser (o. C002 
of Grafton Electric Co.'s make), 
retaining the 2 megohm Dubilier 
grid-leak to L.T. positive; and 
changing over connections so 
that the variable grid-condenser cf 
0.0002 F. is now used across 
grid and L.T. positive for reac- 
tion.condenser; whilst the vario- 

nccted-if earthed no difference 
was noticed) every British station 
and the Ecole Supérieure in Paris 

54 rJL 
-. 

try for the distant stations without 
some experience in handling the 
circuit, and a fairly accurate 
wave-mctcr is quite necessary, in 
any ease, as there is so little to 
guide one in tuning. 

Experiments with a very short 
indoor aerial attached at point 
E showed no improvement over 
the earth-lead alone. The 
P.M.G.'s regulations would not 
prohibit the tise of this circuit on 
an earth lead or with a frame 
aerial. It is not suggested here 

ting a No. o plug-in coil for the 
2-ft. frame, and tuning again 
with the wave-meter, the (listant 
:;tatioas were obtained e cry bit 
as easily, and London came in at 
ioderate loud-speaker strength. 
ìv1ently the frame merely sup- 

a tuning-inductance; the 
major part ,f the " pick-up 
was on the earth-lead alone. 

Accordingly the circuit shown 
in Fig. 3 was developed. lt is a 
slight modification of the re- 

The plug connection for loading- 
coils was also retained., 

On trial, only 20 volts H.T. 
were require h with a good 
French R-valve to oscillate 
strongly but controllably over 
the whole range. London re- 
quired only the variometer induc- 
tance, whilst longer-wave 
stations came in best with a No. 
50 plug-in coil as loading-coil. 

On the i ft. lead-in alone (the 
regular aerial being discon- 

variometer and reaction_tuning 
con(lenser the wave is kept " in- 
sight " until maximum condenser 
value is reached, when the 
hetcrodyne note is just on the 
point of vanishitig. Then a 
touch on the condenser, allowing 
for hand-capacities, which are 
always troublesome, brings it 
exactly into tune, the teceiver 
really oscillati ng very slightly, but 
in step with the received wave. 
Of course, it is of little avail to 

super " under such circum- 
stances. relayed transmission 
from Glasgow to Aberdeen vas 
perfectly cflstTnét, as also weie the 
words of the announcer: It was 
noticed, though, that directional 
effects on e.g. Glasgow were 
markedly small ; rótating the 
frame did not tune him quite out, 
though he vas weaker with the 

. frame E. and W: On substitu- 

layet- consist.ng of a roughly 
piled winding several turns deep, 
so as to give large inductance 

nd fairly lo'v distributed capa- 
city. ...... 

'I'he tapped. varionietcr ws 
retained --3* in. former; Vound 
with 8o turns No. 22 dcc. 
wooden ball rotor 2 in. diani. 
wound full of No. 22 about ç 
turns; five tappings on statör. 

Aberdeen readable, the first easily 
so in daylight. London, of 
course, at 13 miles, came in at 
moderte loud-speaker strcngtli. 
Another valve, as note magnifici-, 

ould have given all the loud- 
speaking one . would want in i 
private lìouse. 

s 

The tuning is a little peculiar 
until one gets used to it. By- 
simultaneous adjustment of the. 
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great precautions to prevent it, self oscillation earth con nectionwhatever, 

posed that they know something about high- 
frequency amplification and its value in such 
tests. Further, if it vere so easy to add 
high-frequency stages one would expect that 
several would be used in each case. What 
did we find? Practically all of the successful 
eception was carried out with only one high- 

frequency valve preceding the detector. 
The fact is that if we use more than one 

stage of tuned high-frequency the separatel.r 
tuned circuits interact and, unless one takes 

two valves are high frequency amplifiers, both 
stages being tuned. By using \ 24 and QX 
valves, very careful wiring, and by connecting 
both high-frequency tuning condensers to the 
same shaft I have been able to produce quite 
a stable instrument which brings in the dis- 
tant broadcasting stations comfortably without 
the need of pressing the set to the last limits 
of reaction. Six miles away Condon is as 
loud as one needs it to be in the telephones 
(two or three pairs), w ithout any aerial or 

e 

cuit diagrams. Those who succeed in build- 
ing them should be taken to another room, 
given an aeril and earth connection, and be 
forced to work them. I cannot imagine any 
worse punishment. 

We all know the wonderful success attained 
last winter by British experimenters in the 
reception of American amateur signals. See- 
ing that the successful experimenters repre- 
sented what might be ternied the " cream 
of the experimental world, it is to be sup- 

tieutrodyne by enthusiasts I would like to 
point out that Mr. Wheeler, a co-worker with 
Professor Hazeltine, the inventor, has stated 
in print that the best set for 150 to 220-metre 
work is a super heterodyne, so that we have 
yet to find the simple solution of radio fre- 
quency amplification for very short wave- 
lengths. -. 

* * * 

I have just succeeded in constructii a 
.. fairly simple three-vale set in which the first 

I'. - 

a high-frequency amplifier to the front of 
the set as it is to tie a note-magnifier to the 
end. I wish this were so, but unfortunately 
it isn't ! i ani not at all surprised that this 
impression has gained currency, and I think 
I can trace the cause to the ease ith which 
certain writeis fire off circuit drawings show- :, 

ing an number of high-frequency stages. 
My wish is that these " experts '' could he 
locked tip in a room and made to build the 
receivers of which they so freely furnish cir- 

several stages before ve get really satisfaciory 
results. - 

* * * 

The neutrodyne is, of course, an attempt 
to get over the difficulty from self-oscillation 
by utilising special neutralising capacities and 
vindings. The idea is ingenious, but we 

'find that if more than two stages of high- 
frequency amplification are used the set be-, 
comes unmanageable. In view of the. 
exaggerated claims sometimes made for th& 

-a 

VERY morning l - receive a hatch of 
letters from wireless enthusiasts in all 

- parts of the country telling me of their 
successes, failures, troubles and ambitions. 
Among these letters are quite a number from 
people ho want to know how tc, add further 
.stges of high-frequency amplffication 
to receivers they have built. Most of these 
people seem to think that it as easy to hitch 

is setup. These precautions usually redue 
the sensitivity of the set. As a further worry 
we are faced with extremely critical tuning, 
necessitating the handling of several variable: 
condensers simultaneously. We can, of:: 
course, use untuned transformers, which are- 
fairly sensitive over a narrow band of wave- 
lengths, but these attain simplicity at the 
sacrifice of magnification, so that we need 

RAÑDOM TECHNICALITIES 
PERCY W. HARRIS, AssistañEÉdit. p 

-' A Jew notes relative to high-frequency arnplificaton. . . 

I 

Octobe3i, 1923 Wi1es ,WeeK1 

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

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


568 

_4 -..----- .- - - - - - - - - .-.- -- --a 

 - t2 ' 
- 8 - 

- C2 C4 R4 /.2 
fr'V/ 

:::' 
r -) 

I - --10.00f-il-- -111111 
- - 

1 IJiIiIJii.L iii,i'i'i'i' _ " j / t, lieR, 

-. i 
83 L j ____i 

r. - 
lJAcx 

!. 
- 

HI® 

0/ l'A RAllE 
J/// 5v/ rc/I 

r«j21 
I 7ciI J 000i 

000/pl' 

r 

00005,.'l' 

Figure 2.-The A ï m st r o n g 
Super - Regenerative One - Valve 
Receiver, used with a frame aerial., 

Figure 3.-The Cock aday Four- 
. 

CircuiL Receiver, employing two 
stages of lov-freuency amplifica- 
tion. - - 

Figure 4.-The Satterlee Single-: 
Valve Receiving Circuit. -U-J - 

ER,. 
- 

_j - Figure 5. - The F:lewelling 
- -' . i - "Flivver" or Super-Circuit. - 

j - 

M" .. . . 
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i.L.SOME MODERN RE 

- + receiving circuits embodying net 
. our readers a fairly extensivep 

Upon-this page we present a con 

82 Figure 1.-The Armstrong Three-Circuit Regenera- 
- . . - - . - 

-, five Receiver, with two stages of iowfrequency - 

. . . 
- amplification. 
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Figure 8.-The Hazeline 
Neutrodyne Three-Valve Circuit, 
including one stage of low- 
frequency amplification.. 

Figure 9.-The Reinartz - 

Receiver, with one low-frequency. 
amplifying valve added. 

Figure 10.-The Grimes 
InverseS 

Duplex Circuit for three valves. 

L 

3:2- 

112T 

F4- 

I, 
L / _____________________ 

By 
1 

r)) 

-l!M IIIIÌI82 i'ui 1- -f- 

CEIVING CIRCUITS. 
, 

irhensive collection of American c 

el principles, thus providing for "OOO25 

rogramme of experimental work ______ 

- Figur 6.-The rmstrong Regenerativ "Feed1 - - 

back " Circuit, with ohé stage of low4requency rs 
amplification. I - - -. . 

IiIOOOb 

Figure 7.-The Stokleburg Pup - - ' 

Circuit, with one low-frequency 1 
R ,.3J - 

amplifying vahe 

J 
VR, - - ¿________ - 
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last turns, placed at right angles 
and close to coils L1 and L2. The 
inductances L and L. consist of 

- 4 and 6 turns. rcspeciively, 
w9und side by side tipon the same 
tube with a small gap between 
the vindings. The single turn of 
vire in the aerial circuit is wound 

¿round the coil L. 

siderable popularity amongst ex- 
perimenters who desire flexibility 
and selectivity. This is not a 

super " circuit, but an ordinary 
reaction circint with one stage 
of low-frequency amplification 
added. By means of the tele- 
phone jacks shown, one or two 
valves may he used at will. 

570 

made t do the work of five. lt 
is claimed that this is the best 
reflex circuit yet developed. Tite 
first two valves, V, and \)', - 

amplify both high and low-fre- 
quencies, due to the action of the 
iron core reflex transformers, 
whilst the third valve, V3, acts às 
a rectifier. 

circuit. 

The Cockaday Four-Circuit - 
Receiver. (Fig. 3.) 

It is claimed that this circuit is 
very selective, that the tuning is 
not too critica!, that it does not 
produce howls, and cannot cause 
interference by radiation. The 
aerial circuit comprises the in- 

(luctance L3, which consists of 4 
turns, bank wound, upon a 3k-in. 
diameter tube, with tappings at 
l:he 3rd, 7th, i3th, 21St, 31St, and 

of the Armsti-ong Super-Ci rcûit, 
and, if it is not present, the set 
is not operating correctly. If 
used upon a regular aerial, thi 
circuit is capable of causing con- 
siderable interferençe in' near-by 
receivers. Constructional details 
have been given in4 a. previous 
issue. 

This is really a particularly 
efficient C.W. receiver, but is 
also a good broadcast receiver 
when properly constructed and 
operated. It is selective, and 
good for long distance reception. 
Constructional details of a Rein- 
artz receiver have already been 
given in a previous issue. 

The Armstrong Regenerative The Grimes Inverse Duplex 
Three - Circuit " Feed - Back " Receiver. (Fig. 10.) 

Receiver. (FIg. 6.) This is a multi-valve reflex 
This circuit has gained con- receiver in which three valves are 

signal strength from the one 
alve emplos ed. This circuit 

should be used only with a frame 
ierial as, if not skilfully operated, 
it readily generates oscillations 
which give rise to all kinds of 
howls and squeaks. The two 
coils, L 1,250 and L 1,500 are 
honeycomb coils arranged at 
right angles to one another. Re- 
action effects are produced by the 
variometer, which tunes the plate 

nave a capaciLy 01 0.001 ¿LI' 

The Flewelling Super " Circuit. 
(Fig. 5.) 

This circuit may also be used 
with either an aerial or earth 
connection. The terminals A or 
B should be connected to one side 
,of a frame aeriaL, or to a regular 
aerial or earth connection, or 
both if desired. The " whistle ' 

produced by this receiver re- 
sembles the variatiQn frequency 

be mounted at an angle of 
55 degrees from the vertical. The 
Neutrodyne or neutralising con- 
densers, C2 and CL, should have a 
very small capacity, about i 
micro-microfarad, the exact value 
dcpendihg upon the particular 
valves in use. Reaction effects 
may be obtained by tile intro- 
duction of a suitable variometer 
at the point marked X. 

The Reinartz Circuit, (Fig. 9. 

(.4 s published in 1/je Radio World " of A ,nevica.) 

The Armstrong Three - Circuit 
Regenerative Receiver. (Fig. 1.) 

This circuit is highly selectie 
and critical in tuning, calling for 
considerable skill in manipulation. 
Tuning is ffected by means of 
the vario-coupler and the two 
ariometers shown, w hich should 

he çapahlef àdjustment to cover 
wavelengths from 200 tombout 
600 metres. An ordinary type of 
loose-coupler will no doubtproe 
effective in lieu of the vario- 
coupler. In this, as in all the 
following Circuits, the voltages of 
the batteries B and B2, also the 
values of grid leaks, ill depend 
upon the type of valves employed. 
The Armstrong Single - Valve 

Super-Regenerative Receiver. 
(Fig. 2.) 

l'ue speeiai feature of this cir- 
are sharp tuningand sensi- 

tiveness, together with great 

The Satterlee Single-Valve 
Receiving Circuit. (Fig. 4.) 
The nain point about this 

circuit is that-it can he used with 
an earth connection alone, or 
with an aerial without any earth 
connection. The aerial circuit in- 
cludes the variable condenser C,, 
capacity 0.0005 F and the two 
inductances L1 and L3 connected 
in parallel. Each of these coils 
consist of a basket coil of some 
6o to 8o turns, and the two coils 
are hinged to open like a book. 
The secondat-' coil, L2, is also a 
basket coil of from 50 to 70 
turns, so arranged tha it can be 
moved vertically between the two 
outer coils, L, and L3, and can 
alsu be rotated until its plane is 
at right angles to the plane of the 
other coils. Tile secondary con- 
denser, C2, should preferably 

The Stockleburg Pup Ciicuit -- - (Fig.-7;) V 

This is a single circuit receiver 
- having onl) one tuning adjust- 

ment, namely, the. variablè Fon- 
denser in the' aerial circui WL'he 

- inductance L,, consists)Ç a 
honeycomb t)pe coil, tâpd1at 
one-third of its turns. 

The Hazeltine Neutrodyne .j 
Receiver. (Fig. S.) 

i'he coils shown at an angle 
in the diagram are oscillation 
transformers with tuned second- 
aries. The) are identical in coñ- 
struction, having a primary virid- 
ing of i6 turns of No. 26 

S. W. G.-d.c.c. copper wire upon a 
3-inch diameter tube, and a 
secondary winding consisting of 
65 turns of similar vire wound 
upon another and slightly larger 
tube, directly over the first. 
These three transformers should 

-V- 

.1 

i 

r 
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able ontact is found. If then - narkïngs and pinholes, quite a rods to sizes given, these 
the adjustment is favourable, the na't-lokipg job may be macle .of could he substituted by com- 
position . can be permanently this little '.' gaclgt." merciai 2B.Â. threaded rods 
remembered by noting the rela- -- H. B.- cut to size. These are sold by 

- 

- - - 57' 

of smdI holes witl a needle and. 
number them, as shown in Fig i: 
To assemble, screw the crystal 
cup into position inside the pill 
box and insert the crystal ; now 
place the lid in its rightful posi-. 
tion so covering the crystal 
within the box. To operate, the 
cat-whisker is passed through 
ntie of the holes . in the lid and 
placed on the crystal. If the 
spot is not suitable the lid . is 
slowly turned round. until a suit- 

- \ EQUAL /W5/ON3 
\ Piet ox 

Fig. i -Illustrating details of the 
pill-box dust cap. 

it the cat-whiskei through any 
¿ne of the holes in the lid, each 
of hich it will be seen has a 
different circumferential move- 
ment, when the lid of the pill box 
is turned round. So long as care 
is taken in making the various 

i. The.basehoard (A, Fig. 3) 
could be made of hard wood 

rith a strip of ebonite on top 
for terminais. 

2. The brass hearing bushes 
(E, Fig. ) of the bearing 
bracket (J3 Fig. 3) could b.c 
omitted and 3-thin, hOles 
drilled in the ebonite to take 
the spindle. This detail could 
also he made of liard wood. 

3. If clilculty s experienced 
in threading the 2B. A. brass 

useful functions; firstly, it acts as 
an effective oust cap, and thus 
protects and prolongs the life of 
thecrystal; secondly, it registesa 
permanent setisitive point on the 
crystal. The cat-whisker may 
be iemoved from the crystal and 
akain placed in identically the 
same spot, giving the same 
results: simply by .rémembering 
the marking nhinbers ori the 
gauge. Having obtained a pill 
box, remove the lid and mark 
rOUn(l the top edge of the 
box a number of equal divisions, 
numbering them in rotaliqu.' 
Next make a mark on the tim of 
the lid, to ict as a pointer. On 
the to of the lid prick a sercs. 

placed when th'e cat-whisker is 
remove(l. Further, a series of 
good spots on the crystal may be 
found and remembered by pass- 

NEEI'LE 110zE.S 

- LID OF Box - 

- 

CA5TAL C&e_fl 
I 

T\ - __________ 

N- \A/usTMÌvr 
-. .. . 

I \ &A(JGE ,41A,?/( 

t h is constructional article is 
specially written to overcome 
that difficulty by replacing the 
usual sockets - by commercial 
fuse clips, and the plugs by strips 
of brass. - 

Figs. 2 and illustrate the 
general arrangement of the coil 
1101(1er, together with full work- 
ing details. - Both figures are 
self-explanatory, and if care is 
taken to construct according to 
details the experimenter will be 
in possession of a first-class coni- 
ponent. 

For tile sake of those who wish 
to make a cheaper article, the 
following alterations could be 
made :- - 

Conducted by R. W. HALLOWS, M.A., Staff Editor. 

OD00000000000DDrnDLimO 
Li D 'D CRYSTAL ADJUSTMENT D 
H INDICATOR AND DUST 8 
9 CAP 

R 0000000D0000DEDDD00000oe 

A N extremely useful device 
for crystal detectors may be 

k 
- made from an ordinary pifl 

box. In operation it has two very 

live positions of the pointer on 
the lid and the scale on the box. 
For example, if the pointer is 
opposite the division marked 20 
on the box and the cat-whisker 
is inserted through hole No. 2 in 
the lid, ail that is required is to 
remember .these numbers, and 
placé the lid in a similar position 
for further rise, or leave it so 

DDDEDDODDEDDDDDDDDDDDD DL] 
9 NEW DESIGN OF TRIPLE 9 
9 COIL HOLDER 

DDDDDDflDDDDDDDDDDDDDDL]I 

S INCE many experimenters 
experience (liculty in 

k-' making thc orthodox type 
of plug- and socket coil. holder, 

ønsructiona1 
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- Fig. 3.-ConslructiOflal details of the 
various part.t of tue coil 1,0/der. 

The wiring of this coniponeiìt 
is best carried out by first drill- 
ing three 3-i6in. diameter holes 
in the ebonite, one immediately 
below each fuse clip. Connect 
¡ieóes of flexible cable to a nut 
on each of the three fuse 
clips; Iéad each cable through 

-4 

which is a far greater load than 
the small cells will stand up to for 
economical us. 

What we require is a potentio- 
meter with a resistance of about 
900 ohms, which vill pass only 
io milliamperes of current, a dis- 
charge rate that is vell within 
the powers of the cells. \Ve can 
reduce the current to less than 
7 thilliamperes by using 3-volt 

572 

works out at 410 turns, or 3 in. 
of close even winding. Enamelled 
wire is used so that there need be , - 
no spacing between turns. Whe' 
the former has been wound given 
the- turns a good coating of 
shellac or enamel to fix them 
firmly, and allow to dr) hard. 

\Ve require next a 5-in, length 
of i-in. square brass rod, a 
spring-contact slider which is â 

t- 
I4j;;;; gr 

! !EB 

-t 
_®91T. 

;;:,;;3;,' 

4 

or simflar detector is by means 
of pocket flash-lamp batteries; 
their cells, however, are so small 
that they cannot he called upon 
to give more than the tiniest cur- 
rent if they re to last for any 
lime. l'he usual 3oo-ohm potei- 
tiometer is useless for the pur- 
pose, as a moment's thought will 
show. If such a potentiometer is 
placed across two volt flash- 
lamp batteries in series, as shown 
in Fig. 4, the current flowing vill 
1 

QXI000 
Le 

300 
o: 30 milliampe:e;, 

Eureka, which has a resistance 
of ohms per yard. .We shall 
therefore need 62 yard, which 

'4 rr 

7J4f) 
Fig. 5.-Details of the former to 

take the winding. 

Fig. 2-Plan and elevation of the 

coil holder. 

requires to be fitted with one of 
these. Taie adaptor is easily 
attachéd to the coil by means of 
insulating tape or waterproof 
sil k. 

Wood battens are fitted (as 
shown in Fig.. 2) on the hack of 
the main ebonite panel ; the 
dimensions of these are left to 
the reader's (liSCretiOn. . 

without reaction. 
I. L. R. 

ODDDDDDDDrnDDDDDDDDDDD 
E D 
D A 900-OHM D 

9 POTENTIOMETER FOR 9 
9 

CARBORUNDUM. 
R 

000EIDDEEÌDDEIDDDDEJDEDDDDDJ 

HE most convenient ay of 
supplying the necessary 
potential to a carborundun 

off the long edges with a file, as 
shown in Fig. 5 a and b, so as 
to make the former roughly oval 
in shape. This will greatly facili- 
tate winding, and vill enable the 
turns to be put on quite tightl). 
Half an inch from either end drill 
two very small holes through the 
former, as shown in Fig. 5 -a. 
These are to serve as anchorages 
for the ends of the vire. 

The wii'e used vill be No. 6 

with this holder, and each coil 

Ir; 

______ 

wrong way round ; this is not so, 
as it must he remembered that if 
the coils are placed, say, upside 
down theit connections will also 
he re ersed. If the coils are con- 
nected to their adaptors in the 
proper manner to start with no. 
further trouble will he ex- 
perienced. 

Modifications of this type of 
coil-holder can easily be made for 
panel mounting to take the coils 
for a tuned anode circuit with or 

FA&',' ¿AMP .4 77M'ES 

Fig. 4.-Showing ' crystal circuit 

using poentiorneter. 

].. 

wireless dealers in 12m. 

length s. 

The fuse clips can be bought 
from any electrical shop. Strong 
clips (about io amp.) should be 
purchased, when there wil he no 
fear of even the largest coil fall- 
ing out of holder. 

In Fig. 3, showing details, is 
also dran an adaptor (J) for use 

the hole below each clip 
and attach the other end to a 
terminal below the ebonite. 
Sufficient loose cable must be 
left to enable the two outer 

- holders free movethent for 
tuning purposes. 

It may be thoight that . in 
using this type of coil-holder the 
coils may be put in the holder the 

lamp batteries, which are obtain- 
able at most electrical shops. 

A 9oo-ohm potentiometer is an 
expensive gadget to huy, but it 
can be made without difficulty 
and at very small cost. 

Obtain a piece of ?-in. ebonite 
measuring 4 by 2 in. Round 

UI 

Wireless Weekly - 
October 3r 1923 

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

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


detector is not in othei'ie filings into it until it floats just 
even the 900 olm resistance will touching the surface in tile first 
I)ot pre'eI them from running test tube: -.' - - - 

down in a çpmpat?tively, short. P!ae the bi1l in the pipette 
time. R. W. - H and draw up- abôut 4 in. of the 

573 

reached with fingers or pliers. If, 
- 

the little wirè dejce is used as à, 
pair of tweezers it can be picked- 
out quite easily - - - - -- - - - 

- 
1.. .. R. W.H. 

: 

paper. A reference to Fig. 4 
will shov hov it is wired up. 

1f it is clesi red to have the. 
potentiometer out of the way n 

the set, the former can be' 
mounted beneath the panel. 
slot wide ènough to take the 
point of the slider and 3 in. bug' 
is cut in the' panel, and, the 
square. rod is mounted dn to 
small ebonite supports: 

Care must always be ten o 
disconnect the batteries when the 

fuUy-chargc(I accumulator. Some 
makes, ho.wever, are designéd 
for a higher gravity. 1f this is 
so in the case of yours you will 
find the correct figure indicated 
on the label. Make the first 
solution equal to this, and in 
crease the gravity of the second 
in proportion. . 

Now roll between the finger 
and thumb a little báli of paraffin 
wax that will fit easily into. the 
t'ubè Qf the pipette. Press lead 

Fig. 8.-Screw-/older wit/i slider. 

out difficulty into the most awk- 
wárdly placed hole. ' . 

Another use for the tool i 

when a small screw slips and 
falls into :sornc 'part of the work. 
in hand whre ' it cannot' b. 

L 

Secui-e the end pieces to the 
former by means- :of 4B.A. 
countersunk srev's. Its lower 
edge should be in. from the. 
bottom of each end piece. Now 
mount the ìpparatus on a 
polished wood base hord -mèas-: 
uring 5 in. in length by 3 
in width by in. thick by means 
of countersunk 4B.A. screws 
driven through the wood. - 

Fix the square rod in place on 
top of the ebonite by means bl-a 
4B.A. screw at one end and a ter- 
minal at the other. Screw a 
terminal into each end piece, 
¡ttach tl'e ends of the vindings - 

to these, and the potentiometer - 

is ready for use as soon as a bare- 
path for the slider's point has 
been scraped with a piece of glass 

and fitted with a rubber pinch 
bulb. The pipette, should he 
àbout 6 in. long with a diameter 
of 5/16 or 3/8 in. - - 

Obtain the loan, of a scaled 
hydrometer, and with its aid mix 
two test-tuhefuls of dilute sul- 
phuric acid solution, using. the 

Fig. 7.-The pipette cell tester 

best brimstone acid and 'distilled 
'\ater. The' first niust have a 
specific gravtv of ¡.22. the 
secOnd of L17. A specific grávity 
of 1.22 is the usual figure for a 

MoDDrnDrnrnrnDDD.DDDDDDfl 

9 STARTING AWKWARD : 

9. 

9 SCREWS :. 

D±DrnDDuOrnDÓDouDDrnQ- 

AVERY 

useful littfe tool for' - 

starting screws in awk- 
vaid places where the 

task is most difficult with a srew- 
driver can he iiiade from a. piece 
of iron wire of fairly stout gauge. 
Bend the wire as shown in the 
drawing and fit it with a slider. 

- To use the tool place the head. 
of the screw between the looped 
ends and grip it firmly by push-. 
ing the slider hard (lo\vrl. The 
screw cant then be inserted with-. 

Fig. 6.-T/,e finished insirurnenl. 

entrust it periodically, and that 
is to test the electrolyte by 
means, of a hydrometer. This is 
a most useful little instruent, 
for it tells ou at any time the 
conditión of the clls as i-egrds. 
the charge remaining in them. 

A simple lìydrometer that vill 
give excellent service can be 
made - at home for a few pence. 
The only thing that, need be 
bought is a pipette-that is, a; 
glass tube brougJit to a fine end 

Make a second mark to indicate 
the spot reached by it. 

Wben testing, accumulators the, 
pipette must always be filled up. 
to the top rnark.- The position 
of the ball 'ill then inlice their 
condition. If it just touches the 
surface the cell under test.is fully. 
charged. \Vheu it reachs..t!ie 
tower mark the cell is right don 
and should be charged without 
delay . - 

- r 
R. W.- I-I. 

good fit upon it and t'o small 
strips of i-in. ebonite or wood to 
act as end-pieces (À, A Fig. 6). 
'I he last will be in. wide. Their 
height vill depend upon the size 
of the slider; it must b such tht 
the point of the slider-makes firm 
contact with the turns vlieh the 
former is mounted. 

ODDDDDDDDDDDDDDDDE1ODmD 
D . D 

R- A HOME.MADE R 

9 BATTERY TESTER , 

--R 
ODDDDD000DDDDDED000EDDDB 

'HERE is only one real way 
of knowing how your bai- 

,-- tery is b ing treated by the 
charging station to 'hom you 

-- solution from the first test tube. 
Make a mark with a diamond on 
the glass opposite the tóp of thé 
liquid. Empty the pipette and 
draw up solution fiom the second 
tubé until the scratch on the 
glass is reached. 

The vax ball vill now be found 
to be floating some distance from 
the ton of the column of linuid. 

Octoher:3i; 1923 
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vcre indeed a iively lot of 
birds " on Trafalgar Eve; they 

seemed to " hold the stage 
ÇOfltii)UOUSIy and kept the 
listener interested all the time. 
As a matter of fact, they 
reminded us somewhat of that 

Mr. Bertram Rinvon, singer. Mr. 
Harry Lvttler, flute and piccolo. 

7th (\Vn.).-Mr. Lee i histle- 
thwaite and -Orchestra. Miss 
Irene Morris, soprano. i\liss 
Amy Buxton Nowell will recite 

Bergliot,'' with orchestral 
aòcompaniment. 

- 574 

730-10.30 p.m., the Grevs Con- 
ceit Parti'. 

D D D 

CL.lSG0JV.1n view of the 
'-'popularity of " Al-Scots 
Night," programmes have like- 
ivisé been arranged for broad- 

likewise inspi riting and enjoyable. 
The capable singing of the hymn 
after his remarks rather " toned 
up " the observations of the 
good Rector from Lambeth, 
whose oration regarding Nelson 
and his greatness seemed 
strangely mild and lacking in 
patriotic fire and enthusiasm. 
However, one can't have every- 
thing in this world of ours. 

E D D 

' The Roosters Concert Party" 

rd (ST.)._Orchestra Mr, j. 
Rave, entertainer; Miss \ iolet 
Norman, soprano. "Other 
Tliins I Know," by Mr. \Villiani 
Le Queux. Capt. Tvelvetrees on 
Motoring. 

4th (Sux.).-3 p.m., Mr. joseph 
Farrington. baritone; Mr. 
Frederick j. Thurston, clarinet 
solos. 8.30 p.m., Royal En- 
gineers String Band; M. Romano 
Ciaroff, tenor. 

6th ('l'uEs.).-Classical evening. 
Miss Bessie Ravlins. iolinist; 
Miss Ethel Flobdav, pianist; 

OCTOBER. 
31ST (\V.)-7.3o, Station Réper- 

toire Choir. 9 p.m., Mr. Sidney 
Grew (recital). 

NOVEMBER. 
2nd (Fiu.).-Request Night. . 

9.30 p.m.. the " 1'oc H." Party 
will render selections. 

3rd (SAT.)-7.3o p.m., Station 
Orchestra. 

5th (lor.).-3.3o-43o p.m., J'lr. 
Joseph Lewis (pianoforte recital). 

6th (TuEs.).-3.3o-4.3o pUL, 
Lozell's Picture House Orchetia. 

LI Li U 
Qn another evening - Capt. 

Eckersiev announced that in view 
of its undoubted popularity 
srnultaneous broadcasting would 
be continued with few curtail- 
ments. -. 

-- : o o o 

Trafalgar Day, October r, 
vas very appropriate!) celebrated 
by the London broadcasting 
station. The 2L0 orchestra was 
in good form, the solo and chorus 
singing b) a portion af the British 
National Opera Company were 

other distinguished Frenchmen 
may broadcast messages of good- 
will, to the British people. 

Forthcoming Events 

NO\TEr ¡BER. 
Ist (Tuuus.).-6.3o, Organ Recital 

at \Vestminster Cathedral by Mr. 
Herbert Carruthers. 8.t, Band 
Qf H.M Guards; Mr. Foden 
Williams, entertainer; Miss Ethel 
Tuck, pianist. 

2nd (Fin .).-\Vireless Orchestra. 
Miss Nora Dlmarr, soprano; 

- Mr. Lewis Hértel, entertainer. 

improved with the increase in the 
number of players.. The playing 
shows a mastery of technique 
which is extremely pleasing, and 
gives a fine volume. Haydn's 

Oxford Symplion) ,'' which 
they gave the other evening, was 
a notable example. It is a work 
which makes an unusual demand 
upon the precision and unjformity 
of the players, and the oichestra' 
responded to it itt a way wholly 
delightful. 
Forthcoming Events 

LONDON.-The question of 
simultaneous broadcasting is 

discussed freely amongst the 
listening public, and there seems 
to be a diversity of opinion as to 
whether or not the simultaneous 
transmission of music is a com- 
plete succéss. 'Capt. Eckersley 
gave a characteristically humor- 
ous talk on the subject, with a 
view' to unding out what the 
listenérs thought about it, and a 
mass, of correspondence reached 
the B.B.C., of which 95 per cent. 
was in favour of its continuance. 

galaxy of tlent, the " Co- 
optimists," which we seem to 
have had " radioed " but once. 
We have heard somewhere, how- 
ever, that they are coming again. 

D D D 

There has been some talk of 
late about the desirability of 
broadcasting Eiffel To'er pro- 
grammes from the British Broad- 
casting stations ; a kind of vire- 
less " entente cordiale." lt is. 
vers' difficult to arrange this 
satisfactorily, but, it is quite 
possible that M. Poincaré and 

9th (Fii.).-7.3o, Mr. Maurice Cole, 
pianist; Mr. Lvehl Johnstn 
singer; Hawaiian Players. 8.45. 
Transmission of speeches from 

the Lord Mayor's Banquet. 
moth (S.\T.).-Orchestral and Dance 
Music. Miss Nora Lynn and Mr. ' 

james Balden, vocalists; John 
Hcnry. 

D 

8IRMINGHAM.-In the last 
few months, 51T's orchestra 

has attained a high standard of « 

perfection, and it has been 
encouraging to notice how con- 
sistently their playing has 

'Broadc J :H 
-j-- 

in*News 
I 
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 31st (WED.).-3.3o, Piccadilly Pic-. 
ture House Orchestra. 6.30,. 
Piccadilly Picture House, Organ 

ccii. .7,45, 2. ZY .. Operatic. 

6th (TUEs.).-3.3o, 2 ZY Trio. . 6.o, . Newcastle, Mozart Programmé 
Organ Recital from Piccadilly . (to all stations). 
Picture House. 9.15, Mr. Percy- 6tIi (1'uEs.).-To-II, SavoyOfpheails 
Phiage. ... (to ail. stations). 

.575 . 

tli most elusive, with New- 
castle hext in orderof difficulty, 
whilst Birmingham, London and 
Glasgow- come through quite 

- strongly. The new Bournemouth 
station too is received surpris- 
ingly veil. Beforç this station 

\vas opened residents in Boume- 
-mouth. told us that the Man- 

f chester transmissions came 
i through muclibetter than London 

Birmingham, so doubtless the 
:ndtions are reciprocal. 

Forthcoming Eeents 
OCTOBER. 

citaI. 7.45, Mr. T. H. Morrison, 
solo violin; 1liss Helena Taylor, 
soprano; Miss Eminie Lord, 
elocutionist; Mr. Kliiton Shep- 
herd, baritone. cj.o, Mr. Victor 
Sniythe. .i5, Keyboard Kitty 
will.purr. . 

4th -(SuN.).--8.3o, Wesley ilale 
Voice Choir; Mr. Carl Füchs, 
solo 'cellist. 9.0, Talk by Mr. 

- A. B. Turnet- Chairman of the 
Manchester City Mission. 

5th (M0N.)._3.3o, 2 ZY Orchestra; 
Mr. William Ibbotson, baritone; - 

- Mrs. - Florence Eaves, soprano. 
6.4o, Boys' Brigade Bulletins. 
Spanish Talk. . - . . - 

Events 
OCTOBER. -. - 

BIst (\VED.).-91.30, Hon. \\ . R. 
Warren, Prime Minister of New- 
foundland (all stàtiois). - 

NOVEMBER. . - 

ist (THuRs.).-6.3o-7.45, Organ Re- 
citai in Westminster Cathedral 
by Carruthers (ali stations except 
Newcastle). 8.20-9.10, 9.45-10.45, 
Irish Guards Band (to Manches- 

-ter and Birmingham only). 8.20- 
10.30, Glasgow, Les Cloches de 
Cornéville(to Aberdeen only). 

4th (SuN.).-35, Concert (all sta- 
tions). . . - 

5th (MoN.). 7.30-9.30, 9.43-10.45, 

cal Exercise for .Health.". n.tïs or WORKING. Ernest Sharp and Robert Strang- 
3rd (SAT.).-Mr. Dave Thompson, Weekdos ....... 3.30 M Ways; Miss Beatrice Paramor. 

baritone, with orchestral accom- London 1i30o.m to 1230 Inotood of K NOVEMBER. . -. 

paniments; Miss Josephine Mac- 3.30 4.30p.m. 
. 

. . 

- ist l-luRs.).-3.45, jir. J. iartin, .Pherson 1.R.A.M. mezzo 
- ' 

sunday,.... 3.0 p.m to 5.0 p.m. 
B.lOtolO.30p.m. G.M.T. - baritone; Miss Ida Covey, 

S ................ M NOTE -The ,,m,ytnoqtì., giren 000m 
. soprano 

; 
Miss Ella Scott elocu- 

- - . . 

- D D. . - .. . 

-- are allocated . temporarily and . 

- foritrroltemolioos ore pendio,. 
. 

. tionist ........ . 

- . . 

I1/1A?CHESTER. - Transmis- -. 

. . 2nd (FRI.).-1.45 Mme. F; Hicks, 
. b soprano, aset c eo\\n, oy 

sions from the cliflerent . - baritone - o Mr Tom Sher- 
stalions of the B B C are omiiit, - lo.k baiitne Miss Elsie Mac 
through much stronger than . . . . . dermid, soprano. 
during the summer months, 3rd (SAT.).-3.3o, Oxford Picture ... o -- o .... 
which is, of course, to be House Orchestra. 6.30, Picca- - . . . 

- exr,ected. Caikliff seems to be dilly Picture House, Organ Re- Simultaneous Broadcasting 

Ances as the Circasin Circle - 2nd (FRI.).-3.3o, Miss Frances 
'Wand the Polka. Rotand, contralto; Mr.G: Taylor. 

- baritone; Miss Elene Shephçrd, 
,Forthcomng Events : .' ') 6iranb. 6.30, Oxford Picture 

OCTOBER. . 

.-' Houe Orchestra. 7.45, 2 . ZY 
S - Orchestra. 8.i Piccadilly Pic- 

3iSt (VED.).-Haflo've en-..Night.. tWeHouse Orchestrà.' 8.45, 
Miss.. Margaret -..te\.ai.k.-; French .Tilk. 9.0 rlr. Joseph 
soprano;. Mr. Laurence.Macauiav; iarkiam tenor :. -. 
baritone;' Miss \nnle .l-lamilton, . - .- ' .: 
solo-iolinist.- : Scotch Selectioft ........... 

S . . S 

by the -Wireless Orchestra -: - - 

NO E\IBER '- 
ist (TnuRs.).-Les Clòche.c4e.: 

- TRANSMISSIONS S Corneville specially adapted Jor, - - 

wireless transmission' by Mr. - . - cu-siq,, w1,9a. - 

R. E. JefTre'. ' - CARDIFF ........ 5WA ...... 353 metres. 

2nd (Fiu.).-i\liss Jessie Millar, 'LONDON ...... 2LO ....... 03 
BANCJIESTER . .2ZY ...... 370 

soprano; Mr. harry Ritchie,: 
baritone. \Vireless Orchèstra 500 ...... 415 

Mr. \Villiaii Carswell on " Phvsi- ABERDEEN ..... .OBD......495 L 

been niade from headquarters to 
the effect that special attention is 
to be devoted to lightening the - 

prograi'nme soñièwhat by the 
'jnclusion - of' .'more items '.of a 
humorous nature. From criti- 
cisms ve have heard, we feel sure 
ilíat more artistes of the type pf 
Messrs. Robert Gourlay and John 
.Henry, of London, or of our own 
inmutable Mr. Bates \v&uld be - 
welcome ..... .:.: . 

Fòrthcòming Events " - 

OCTOBER. - - 

S . 

31st (WED.).-3.45, Misi Florene 
Farrar, piano; Miss- Ella Dodds, 
soprano. 7.30, Operatic Night; 
Mr. John Wyatt, lecturer; Messrs. 

casting ' All-Irish,'' " All- Company in Verdi's "Rigoletto":: 1IEWCASTLE.-We regret to 
- 

. Welsh " and " All-English " Augmented Orchestra conducted 
. 

1 V learn f a recurrence of radia- 
- -itms, vhn the favourite national by Mr. Dan Godfrey, jun. tipni in a certain district in the 

-. songs of thesé coufltries will be NOVEMBER ............ . North of Newcastle. The sur- 

sent out by selected -Singers, as Ist (cHuRs.).-I.3Ó,.2 zv rrio : 

priSing thing is that on each 
vell as by the. members of the -Miss Alice Hill, ontralto. 6.40, occasion it happened during the 
wireless, orchestras. Music will 

. Spanish Talk. 7:10, Music of the simultaneous broadcasting. It is 
ilso be a more Conspicuous Week, by Mr. Percy Scholes, dithcult to see why it should he 

- feature ii the programmes of the from 2 LO. 7.35, HM. Irish iecessary to use reaction at ll 

future, and listeners-in vill soon Guards Band, from 2 LO. 9.45, - during such transmissions. 
be able to hear such popular old. Savoy Orpheans. . ,. We see an announcement has - 

- October 31, I9 Wire1ess Weekly 
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capadtv of the anode to filament and stray will be very much better than the other. 

DO NOT MISS NEXT WEEK'S ISSUE-OUR FIRST EXHIBiTION NUMBER 

-formed by the grid and anode inside the 
valve. Capacity coupling is generally the 
cause of self-oscillation in a circuit using a 

tuned anode circuit. When this anode cir- 
cuit is tuned to the same wavelength as the 
grid circuit, it needs very little capacity to 
couple the two Circuits in such a way as to 
produce self-oscillation. The sanie effect 
vill be obtained if the anode circuit contains, 

sai', a variometer, or a tapped inductance 
which, with its own self-capacity and the 

circuit coupled to a tuned grid circuit, to make 
absolutely sure that you haie the reaction 
the right way round. Do nothe deceived by 
the fatt that as you bring the coils together 
you get an increase in signal strength, or 
self-oscillation. Always try con necti ng oe 
of the coils the other way round. If you are 
using the ST too circuit, you will often find 
thát the reaction effect is obtained whichver 
way round you have the connections toe 
tuned anode coil. Neertheless, one way 

 not, however, be long before the experienced, 
expeiimenter wifl find that he can get it to 
oscillate, and even to give the increased 
signal strength due to reaction, and yet liae 
the reaction coil the wrong way rotncl. 

: There are twO principal wdys iii whch 
reaction is. obtainable; one is by inductive 
coupling between an anode coil and a grid 
coil, and trie other is by a capacitative coup- 
ling, this being accomplished either by n1ean 
of a condenser, or simply b) the condenser 

This phenomena will be particularly noticed 
when a tuned atiode Circuit is coupled tó :t 

tuned grid circuit. It very rarely happens 
when a simple reaction coil, which is untuned, 
is coupled to the grid circuit ; in the lattêr 

-case, increasing the coupling between the two 
coils will cause an increase in signal strength 
if the coupling is the right way iound, and a 
decrease in signal strength if the reaction s 
the. vrong way round. 

13e careful, tlìetì, vlien using a tuned anoche 

- Our weekly causerie wnlleu by ¡he Editor. 

Some More Remarks Aboút Reaction 

T is remarkable the little that the average 
experimenter knows about reactioii. In 
theory, rèaction seenis simple, but w'hen 

we conic down to the practical use of it, all 
sorts of peculiar effects are produced, and 
there are various ways of obviating the 
troubles which are likely to arise. 

In the first place,. let nie warn the experi- 
nienter against the idea that reaction is pro- 
duced when coil is cbupled one way round 
to another and not in the reverse case. lt is 
all. very well to say that the anode coil should 
be connected one way round for reaction and 
that if it is connected. the other way round, 
reverse reaction will be obtained. lt will 

apacities, corresponds to jJie same wave- 
length as the grid circuit. . 

This capacity coupling will remain even 
when the reaction coil is reersed, and the 
capacity coupling may he greater than the 
reverse inductive coupling, and so there may 

- still be self-oscillatiOn. In fact, by tighfen- 
ing the coupling the capacity between the to 
coils will increáse, and this capacity 'i1l sup- 
plenient the capacity inside the valve and 
so increase thè capacity reaction, een 
though - the réveise reaction has been 
increased. It is possible to increase the 
Capacity reaction to a greater extent than the 
reverse inductive reaction, and in this case, 
bringing the -t*o coils closer together will 

- ' rsnht in slf-tilliiiii - ' - 

o. - 

'y aboj 

*Ya1v .4 

r 

I. 
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ihe condenser across the telephones in ST 75 is 

577 

Plate circuits ... No. 203. 

voItage The remedy is to increase the latter, 
and it is also desirable to try varying the filament 
current. 

M. F. (AVIEMORE) wishes Lo use a 
ir of 4,000-ohm telephones in the ST 75 

,rcuit. 
We think that you can overcome your telephone 
difcu!ty by connecting the two earpieces of your 
receivers in parallel instead of in series and using 

telephone transformer of the ordinary pattern. 

vaines 
Aerial circuit ..... o.000çtF. 
Plate Circuits ... 0.0003 12F. 

The following coils should be used for the Dutch 
concerts :- . 

. 

Aerial circuit ... No. ioo. - - - 

Plate circuits ... - No. 203. 

For Radiola, the values should be as follows 
Aerial circuit ... No, 150. -(If your-aerial k 

a large one No. ¡co will 
serve for this station 

- also.) - 

Ifi 

the reflex circuit illustrated in " WIRELESS 
WEEKLY" for May 23rd, page 425, should 

- act as a detector without the condenser and 
leak. 

s You are wrong in assuming that a valv will not 
rectify without a grid condenser and leak, since 
it is quite easy to make it do so by nieans of a 
potentiometer or other method of adjusting the 
grid potential to one of the bends of the char- 
acteristic curve. This can also be donc by 
adjustment of plate voltage. lt is therefore quite 
possible that a reflex circuit may fail to amplify 
satisfactorily because the valve chances to be 
rectifying as the result of an unsuitable - plate 

f .-. 8, 

We reproduce herewith a circuit diagram showing 
how this nay he done. 

C. J. E. (MARGATE) asks several ques. 
tions regarding modified ST 100 circuit in 
"MODERN WIRELESS" No. 7, page 528, 
fig. 4. 

If you substitute plug-in coils for the variometers 
in your circuit, it will be necessary to shunt each 
one with a variable condenser of the following 

J. F. F. (DUMBARTONSHIRE) asks for a 
diagram showing how to switch in and out 
the last valve of an ST 76 set, by means of 
a plug and jack system. 

optional, and should be a matter of experiment to 
see whether it suits the particular receiver. With - 

some valves an(l certain plate voltages, the addi- 
tion of the condenser sometimes results in self- 
oscillation. In any case, the set should be tried 
both with and without it. - - 

E. A. E. (KILBURN) is using a iooseL 
coupled crystal receiver in conjunction with 
a low-frequency valve, and now wishes to 
add a high-frequency unit. 

i 
i 

\Ve reproduçe herewith i suitable ircuit. 

K. A; (BANWELL) asks Why the valve in - _____ 

Ç,v lc2 . . - _y_t 
C -O003,P - - 

/14 

I St 

i t - / 

iiqj 

¡; 
il!!. a!! 

j 
iTT 

I 

1 -- - 

October 31, 1923 - - 
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- Rates for both publications on application to- this manner. We should warn you that it is of 
SCHEFF PUBLICITY ORGANISATION, LTD., great importance to obtain suitable transformers 

No. 2. 125, Paff Mail, London, S.W. 1. for this circuit, some of the cheap patterns being 

1IIIIflIIIfflIIIIIIIIII Phone: Regent 2440. IIlIÌ!IIlI!IIIIHIIIHfflhiT not altogether satisfactory. 

578 

Hood Office IO, FITZROY Showrooms s I Branch 0J Wor7 
SQUARE, LONDON WI. I 303- EUSTON RD., NW.!. I TWICKENHAM. 

iiEiS1I_i'iii.1'i"S ! 

WIRELESS. WEEKLY 
will bring you - 

BUSINESS ' - r 

-° It is as good an advertising medium as 
- -- MODERN WIRELESS. 

W. A. (MANCHESTER)- asks particulars 
concerning transformer connections in the 
ST100 circuit. 

The connections to the transformers 1n the 
STioc circuit are certainly of considerable import- 
aiice, but unfortunately it is not possible.tÖ.give 
.ou the information you require, since the actual 
connections differ with different makes of trans- 
formers. Experiment by reversing the connec 
tions to the primaries of the two transformers: 
You will soon ascertain the correct connections in 

IP 

fo Connaught House. la, Edgware Road 
WATMEL WIRELESS I 'Marble Arcb,W.l. Td.4575PaddingIon' 

I________ I 

ECONOMIC ELECTRIC 
:1 1 

.1 

THE "EEC" "XTRAUOION" VALVE 
it being used by the leading Radio Experi- 

- menters for detection, high and low tre- 
and 

IIJ 
quencyamplificatlo", power anipti6ers 

low power transmission. Price 15/- 
"RECTARITE," 

it / I 

USE the synthetic 
crystal that makes Loud speakers talk. 

' / 1/6 Large Specimen. 

Write to-day for 40 page Radio 
Catalogue mailed post free, 4d. 

W. P. (BRIDGWORTH) asks particulars 
about the ST51 circuit. 

This circuit is a slightly complex otie fór the 
beginner, and a little difficulty may be experienced 
at first in getting it to function. Insert suitable 
high-frequency transformers and adjust the poten- 
tiometer to keep the set in an oscillating con- 
dition. Then try varying the condenser C1 

(assuming that a suitable coil has been plugged- 
in in the socket for L1, which can be done by 
consulting the chah-t in Modern Wireless, No. 6) 
until signals are heard. Then adjust the 
potentiometer so that the set is either oscillating 
for reception of continuous waves dr not oscillat- 
ing if telephony is required. 

BEWARE OF WORTHLESS IMITATIONS, SEE THE 

TRADE MARK ON EVERY GRID LEAK. 

WATMEL VARIABLE GRID LEAK 
(Patent applied for) 

Suitable for use The Resistance is any c rcuit, -and 
st Variable improves the wor 

megohms. Only 
to 100.000 ohms for requires a in. hole 

- the S T.100 Circuit. in panelf or fitting. PRICE 2/6 each. Price 3/6.) 
Th best Ysriablo Orbi Leak msde. 

í suitable point on its éharacteristic curve, . 

thereby producing quite satisfactory amplification. 

(2) The fact that you can still receive signals with 
the filaments of your high-freqúency valves 
switched off is explaiñed by the amount of capa- 
city coupling between the gi:id and plates of the 
valves, which is sufficient to pass the energy to 
the detector valve. - - 

() The gridleak to the second highfrequency 
aIve which you mention is necessary to prevent 

the building up of very excessive negative 
potentials upon the grid which would result if 
no leak vere provided. A suitable value for this 
leak is 2 megohms. - 

-'lt Good %%'o.rk . 

The three things are inseparable. Have the 
best quality and Cut Out middle costs by buying direct. 

PARALLEL BENCH VICE 
Quality guaranteed, Covered Screw, Steel Jaws, Price 5/6 

Capacity O-tin. Complete ¡lAND DRILL with three-jaw Chuck and 

Set o drills in., hin., fin., ?ein., iin. 10/6 
Money returned if not satisfied. We pay carriage. 

THE BILLING TOOL CO. ept. W), 303, Hiwh HoIboy 
'4 LONDON, W.c.i. -. 

(i) The phenomena which you report, of getting 
signals with the secondary of the low-frequency 
transformer disconnected from the filament of the 
low-frequency valve, is one of common occur- 
rence. You should remember that no current ¡s 
drawn from the secondar.y of this transformer, but 
merely a potential which is applied to the grid. 
This being so, it is often unnecessary to connect 
the other end of the transformer secondary to the 
filament. Leaving it free results in a building 
up of a negative potential upon the grid, which 
serves to ensure that the valves will work at 

- Wit'eless Weekly October 31, 1923 

- G d- '1.' 1 
j W. (SOLIHULL) asks varioús questions, 

the nature of which may be gathered from 

- Good Temer :and the following anwers t 
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I -. - - 

. 

Gilbert Ad. 

-vi.-- 

cost many times over. From all Booksellers. O 

è. . O O. 

- r 
0 

0 

'O RADIO 'PRESS LTD., -. - 

DEVEREUX COURT, STRAND,. w 

li 

w 

4. HOw to erect your 
\Vlreless Aerial ..... r/- r/r 
B. Mitteli, 

5. Tise Construction of 
Wireless Receiving 
Apparatus ........ ¡/6 z/7/ 
P. D. Tyers. 

7. How to Make a 
Unit" Wireless 

Reca ver ........... 2/6 2/8 
E. Redpath. 

9. Wireless Valves 
Simply Explained 2/6 2/8 
John Scott- 
Taggart, F.Inst.P. 

to. Practical Wireless 
Valve Circuits ..... 2/6 2/8 John Scott- 

Taggart, F.Inst.P. 
li. Winless Licences 

and How to Obtain 
Thom ............ Ij- 1/l/ 

E. Redpath. 
Elementary Text-book 

onWirelessVacuum 
Tubes ............ 20/- John Scott- (Post 

Taggart, F. inst.P. free) 

Some will find out the correct answers by . ,., - 

expensive experiment - others, more wisely, 

will benefit by the experience of those 

who have trodden the thorny paths of Radio .. - - 

before them. 
- - - - - 

The concentrated experience of some of the 

best known Wireless. - engineers . and experi- s. -. 

menters is available for all readers of Radio - 

J 

Press Books, You cannot do better than 

purchase the . complete Library one Book 

at a time. Each Book covers a different 
phase of Wireless and none overlap. Get 

one or two to-day and keep them by you 

for ready reference-they are sure to save their 

1 

'I 

Complete List 
Post 

Price. Free 
i. Wireless for All. -/6, /7 John Scott- 

Taggart, F. Iast.P. 
2. Simplified Wireless 1/. ¡/i 

John Scott- 
Taggart, F. Inst.P. 

3. How to Make Your 
Broadcast Receiver 1/6 1/7 

' 

John Scott- - 

Taggart, F.Inst.P. 

flow 

many turns for a Coil to reach the Paris 

Wavelength-the type of circuit to operate 
a Loud Speaker using oniy an indoor Aerial 

-Crystal or Valve rectification in a multi- 
valve Set? These are a few of the questions 

which confront the amateur constructor. 

I I I !I I I.. 

I I s 
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No. R 2718-(Horizontal Type) on base, for mounting on 
the top of instrument (as illustrated) Price £1 2 6 

No. R 2715-( Vertical Type) for mounting on side of a 
receiving set ........ Price £1 O O 

Obtatnable from all Electrical Dealers and Stores. 

patented "Sterling" Vernier adjustment. The sloping 
face of the coil-holders allows the coils, when inserted, to 
be inclined at an angle upwards, thus minimising hand 
capacity effects. 

WRITE FOR CATALOGUE 
OF RADIO COMPONENTS. 

STERLING TELEPHONE ELECTRIC Co. Ltd. 
Monufacturers of Telephones ond Rodio Apparatus. etc. (Wholesale Only.) 

Telephone House. 21O2l2, TOTTENHAM ÇOURT ROAD, LONDON. W.1. 
Telephone: MUSEUM 4144 (7 lines). Tekgrsm CUCUMIS. Wr.soo, LONDON. 

BIRMINGHAM: CARDIFF: MANCHESTER: NEWCASTLE-ON-TYNE WORKS 
150, Edmund Street. IO. Park Place. 14. St. Peters Square. 21, Mosley Street. Dogeeha,n. Essex. 

"STERUNG ' ANODE REACTION 

UNIT (Patent applied for). 

Constructed on novel lines; an 
efective method of coupling valve 
anode circuits and of introducing 
reaction. Gives extremely fine 
adjustment. The adapter may be 
permanently fixed to the instru- 
ment, horizontally or vertically, 
and reaction units clipped oil for 

No. R 2110. various wave ranges. 

Nob R 2710-Complete with adapter. For broadcast 
wave-range (280 to 500 metres) .... Price £1 

Without Adapter. 
No. R 2711-For British Broadcast (2 8o to 500 metres) 

Price 12/- 
No. R 2712-For Aircraft Telephony and Dutch Concerts 

(800 .metrm to Iôoo metres) .... Price 1/- 
No. R 2713-For high wave Continental Telephony (1400 

metres to 3000 metres) ...... Price 1Z/- 

"STERLING" 
e TRIPLE COIL-HOLDERS 

(Patent applied for). 

With Vernier Adjustment (as illustrated). The auxiliary- 
knob controls the Vernier vane. Price 
No. R 2721, .030z5 mfd .............. £1 3 0 
No. R 2725, .0005 mfd ............. £1 6 
No. R 2726, .0°' mfd, ............ £110 6 
Do. do. mounted in metal case with white ivorine dial. 
No.R 2733, .00025 mfd ............. £2 2 6 
No. R 2731, .0005 mfd ........... ... £2 5 0 
No. R 2733, .001 mfd ....... ...... 10 '0 
Without Vernier Adjustment, otherwise as illustration. 
No. R 2729, .00025 mfd .......... fi o o 
No. R 273m, .0005 mfd ............. £1 2 6 
No. R 2131, .00' mfd £1 7 6 

"STERLING" UNIVERSAL MULTIPLE SyTCS. 
A Switch of univer- 
sal application and 
almost unlimited . 

possibilities. Innu- - e 

g;i 
end plates are 
drilled for mount 
mg as desired. 
No. R 2î37-(5 way), 40 screw positions and io contacts, 

as illustrated ,.. ... - ... Price 14/- 
No. R 2833-(3 way) 24 screw positions and 6 contacts, 

Price 10/- 

These coil-holders give the best tuning results with any 
standard plug-in coils. The extended handles provide 
the usual lateral adjustment, and also control the new s 

I 

il 

IllIllIl" 

/ 

No. R 2373. 

RADIO ÇOMPONENTS 
"STERLING" BROADCAST 

VARIOMETER. 

Tnexpensive; very efficient; 
extremely fine tuning on broad- 
cast wave-lengths. With rever- 
sible brackets for mounting in 
horizontal or vertical position. 
Rotor wound on bakelike 
former, and stator on a paxo- 
lin cylinder. Complete with 
dial and knob .. Price 13/- 

"STERUNG" 
SQUARE-LAW VARIABLE 

AIR CONDENSERS. 

These Condensers have specially 
shaped vanes; permit of exact 
tuning; have a straight wave- 
length Curve, thereby giving 
uniform wave-length variation; 
and possess practically zero 
minimum capacity. The end 
plates are arranged for either 
horizontal or vertical mounting. 
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WHOLLY BRITISH __[..., U RARE EXHIBITING AT THE ALL- 

MANUFACTURE prE8CflL2SI1EPREXD)BUSH 
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