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This book is one which the 
amateur will read with gratitude 
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to the author who has rendered 
numerous Crystal ReceivIng Sets 
now on the market are designed, 

a gre-t service in removing the 
difficulties of mast end aerial 

the reasons for the differences 
between them, and how att of them 

construction. With the use of a 
can be adjusted for the greatest 
efficiency. 

few ordinary toolsand by following 
the instructions given in the book 

Full directions for building a 
SirnpleCrystatReceiverforWireless 

this will be found a simple matter. 
Telephone Broadcasting are also 
given. 
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NOISY AMPLIFIERS 
An Article Describing a Simple Method of Improving the Note-magnifier 

THOSE readcis who have acquired a 
low-frequency amplifier having two or 

more stages of amplification, 
and are unable to get full 
magnification and at the 
same time freedom from 
howling or self-oscillation, 
will find in this article a 
simple method of overcom- 
ing their difficulties. Low- 
frequency amplifiers, or 
note-magnifiers as they are 
sometimes called, have an 
unfortunate habit 'of setting 
up a loud howl at the least 
provocation, and usually the 
only way to stop this howl is 
to reduce the high tension 
current and increase the fila- 
nient current of the valves 
until they glow too bru- 
liantly for the peace of mind 
of the operator, who is 
usually correct in assuming 
that some new valves will be 
his next expense. He re- 
duces his filament current a 
little and immediately the 
howl returns. 

Fig. I 15 a diagram of a 
typical three-valve- low-fre- 
quency amplifier having 
separate high- and low- 
tension batteries. Where 
separate low-tension bat- 
teries are used for receiver 
and amplifier, the low-ten- 
sion negative terminal of the 
amplifier should be con- 

nected to earth as shown. This connec- 
tion should be omitted in cases where the 

receiver and amplifier valves arc supplied 
from the same accumulator. In Fig. i, 

Ti, 'f2 and T3 are iron- 
cored transformers of the 
step-up variety-that is, the 
secondary has more turns 

. than the primary. A and B 

.- arc the input terminals for 
connectin to the telephone 
terminals of the receiver. 
The fixed condensers Ci and 
C2 across the primaries of 
the second and third trans- 
formers should be about .002 

microfarads, and C3, which 
shunts the telephoned and 
high-tension batteiy, should 
be much larger ; .oi micro- 
farads would be suitable. 
This type of amplifier is 
fairly vell standard, and in 
very many cases it will be 
found impcsssible tri prevent 
howling unless the valve 
filancnts are forced beyond 
their normal brilliancy. 

The amplifier can be made 
to function correctly by 
means of a slight modifica- 
tion of the existing Circuit, 
which stops any tendency to 
howl, permits of putting a 
lower voltage on the valve 
filaments, and at the same 
time increases magnification 
to a surprising extent. Th 
secret is to keep the grids at 
a steady negative potential. 
Fig. : shows how this is done. 
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Instead of connecting the secondary 
windings of the transformers to the nega- 
tive of the low-tension battery as before, 
they are now taken to the negative end of 
a battery of two Small dry cells G. The 
positive end of this battery is connected to 
the negative of the filament battery, and 
it is as well to bring out the dry battery 
connections to a pair of terminals on the 
face of the panel in order that they may be 
short-circuited if it is desired to test the 
amplifier without the dry cells in circuit. 

The writer uses two Leclanché cells, giv- 
ing three vòl'ts in all, but tests should be 
made using one, two and three cells in 
order to discover what voltage is best 
suited to the valves in use. 

It may be thought that in Fig. i the 
grids are already sufficiently negative, 
being connected to the negative of the 
filament battery. This is not so, for the 
reason that the grid voltage is practicay 
nil, the grids being at earth potential. 

P. T. B. 

A Transformer Suitable for 
Low-resistance Phones 

THE use of a tclephonetransformer in 
valve sets is always to be recom- 

mended, as not only does it protect the 
delicate winclings oF head-sets and prevent 
demagnetisation, but also it helps to Cut 
out many extraneous noises. It is not 

WIRES WRAPPED WTHJ 
850wN PAPER 

SOFT IRON WIRES 

l-;g. 1.-Former with Core. 

generally known, however, that by using 
a telephone transformer in a crystal cir- 
cuit the ordinary commercial watch-case 
telephones can be used with great success 
and so rendér unnecessary the purchase of 
expensive high-resistance telephones. 

Maeria1s 
The materials required to make this in- 

strument are 
120 yd. of No. 36 d.c.c. copper wire. 
24 oz. of No. 44 S.S.C. copper wire. 
A few feet of No. 22 soft iron wire cut 

up into lengths of 434 ifl. 

About four terminals. 

Core 
The core of the transformer should be 

made first. This consists of a bundle of 
short lengths of No. 22 gauge soft-iron 
w-ire, each wire being 45's in. long, suf- 
ficierit lengths being used to make a 
buncfle about 4 in. in diameter. A strip 
of strong brown paper about to in. long 
and 4j' in. wide should be tightly bound 
round -the w-ires, making them into a neat 
round bundle, the end of the paper being 
securely fastened with glue. When 
finished the whole should be dipped in hot 
paraffin \vax. 

Two pieces of good dry wood (prefer- 
ably mahogany) are now required to fit 
securely on each end of the core toorm a 
bobbin. These should be about 2í in. 

square and in. thick with a hole bored 
through the middle of each to allow them 
to fit, one at each end of the core, the 
arrangement being shown in Fig. t. 

Primary Winding 
The bobbin thus made has to be wound 

with 24 oz. of No. 44 gauge s.e.c. 
copper wire. This is a tedious job, but 
must he done carefully as the efficiency 
of the instrument will depend upon this 
winding. Anyone with a little ingenuity 
can soon put together a small winding 
machine which will save much time and 
trouble. 

Before commencing the winding a small 
hole should be bored with a needle 
through each of the wooden blocks, in one 
block as near to the core as possible, and 
in the other about in. up from the core. 
The winding can now be commenced, 
leaving about 6 in. at the beginning for 
connections later. This should be 
threaded through the small needle hole 
nearest the core and tucked away some- 
where outside for the time being. 

The winding should commence at the 

R M E R 

Fig. 3.-Circut Dagram showing Use of 
. Transformer. 

end of the bobbin where the spare 6 in. 
was threaded through the hole, and should 
be wound as evenly and closely as possible 
to the other end of the core, and then 
wound back again, continuing in this way 
until the whole 2' oz. has been wound 
on. Great care should be taken not to 
break the wire, which is very thin, but 

OCTOBEI 28 1Q22 

should a breakage occur the joining must 
be neatly soldered and dipped in hot wax. 

When the whole of the wire has been 
wound, the last 6 in. should be carefully 
threaded through the other needle hole 
and carefully tucked away. The winding 
should now be tested for breakages with 
a battery and telephone. In this case a 
battery and bulb would be of no use. 

Secondary Winding 
If the winding appears to be con- 

tinuous it should be neatly covered with 
two layers of waxed paper, and it is then 
ready to receive the secondary iiindings. 

This is a much simpler matter. About 
120 yd. of No. .36 S.C.C. copper wire should 
be wound on in exactly the sanie way as 
the thin wire, a few inches being left at 
the beginning and end of the wire fot 
taking to terminals later. This wire must 
not be joined in any way to the thin wire. 

Testing 
When finished, another test should be 

made to ensure that no break has oc- 
curred, the test being made with a small 
4-Volt battery and bulb. In this case the 
bulb should light. If no break has oc- 
curred the wire should be covered with a 
few layers of waxed paper and è whole 
instrument fixed to a small mahogany 

baseboard. Four terninals should be 
fitted on the latter, preferably two at each 
end, and the loose wires which were left 
over at the beginning and ending of each 
winding taken to them. It is very im- 
portant that the terminals should be care- 
fully labelled, the two with the thin 
(44 gauge) wires attached being marked 
" P " (primary) and the other two with 
t e thicker wires marked " S " (second 

y). 
he instrument is now complete and 

dy for use and will be found to well 
rçpay the time and trouble spent on it. It 
may, iUdesired, be given a coat of shellac 
Varnish. 

Connections 
The sketch (Fig. 2) shows what the 

completed instrument should look like, 
and the diagram (Fig. 3) shows how the 
transformer should be used with low- 
resistance receivers. 

In use, the two wires of the receiving 
set which would normally have been con- 
nected to the telephones should be con- 
nected to the terminals marked p and the 
telephones connected to the terminals s. 

The two ear-pieces should be wired up in 
series. \v. D. 

Ask " Amateur Wireless " to seed you a 
list of practical bcoks. Sent gratis and post free. 
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i 

-r-HE buzzer here described will be Ma'kc the core of the coil (Fig. 8) of soft 
found to be very ufeful for testing the irofl. The lower end is drilled an tapped 

sensitivity of crystal receiving sets. It 2.B.A. for the purpose of affixing the coil 
.5 simple in construction, and the high to the magnet frame. Before being 

assembled it should be tvell annealed in 
- 

. . 

order that any hardness caused by 3vork- 
.., 

ing the metal may be removed. This 
having been done, the, cheeks are affixed 
with shellac varnish (thick) so. that the ---= ---- . 
ends of the core projecE for a distance of 

I 

. _ 
_Ìi in. That portion of the core between 

. 

the cheeks is covered with a layer of 
. 

; 
: 

: 

I 

waxed paper, and for extra insulation 
may also h given a coating of shellac 
varnish. When the varnish has set and 

:t-i 
the checks are secure in their positions, 

. 

___________ drill a small hole in the lower cheek t._ close to the core and another close to the 
. , 

outer edge of the same cheek. The coil 
is now ready for winding. 

The wire used is No. 30 silk-covered. 
:II:c D Obtain a long z B.A. screw and cut off. 

the head. Screw the shank into the hole 
in the bae of the core. By this means ,, the coil may be wound in the lathe or on 
a wheel-brace held in a vice. Insert the J:x end of the 'wire through the inside hole 
in the lower cheek and wrap about 6 in. 
of it round the winding spindle. Now 
proceed to wind the coil in even layers 
to within about in. of. the edge, taking 
the finishing end through the other hole 
in the cheek. Cover the winding with a ----------- strip of oiled silk and put aside. 

FIG. 2 

figs. 1'and 2:-Elevation and Plan of Buzzer. The contact screw is 4 B.A., and is 

- 

fitted at one end with a platinum contact 
. 

sìote is more pleasant to the. ear than the 
and at the other with a small knurled 

drone of the oscillations given forth by- 
ebonite knob. 

Fasten the coil to the magnet frame 
the mechanism of an electric bell. vith a -in. 2 B.A. screw, and then screw Figs. i and z are the elevation and plane the armature spring into place with two 
of the instrument. The contact-screw 
standard (Fig. is made fròm -in$ 4 LLA. screws. Fit the cpntact 

3) 
sheet brass, and the magnet frame (Fig. 4). 

screw and wing-nut to the standard and 

is made of 5.-in. soft sheet iron. The 
then screw these portions of the instru- 

wing-nut ('ig. 5) is of f-in. sheet brass. 
ment on to the base in the positions 
chown. The connections are shown in 

When cut to the shape and dimensions of Fig. z. One end of the winding is taken Fig. 5 bend up the wings as shown in to A, the other end 'is neatly soldered on 
Fig. t. to the base of the contact-screw standard, Thin clock-spring is used for the arma- the magnet frame is connected to B and ture (Fig. 6). The fixing-screw holes are 

D_, and C is connected to the contact-screw 
standard. Although the wiring s shown 
on the upper surface of the base for clear- 
ness, it is iìuch neater to run the con- 

.- .' 'h- - 

i 

?------- 
; FIG.'. 

FIG. 5 

E 
5 

IIG.'. . FIG.-8 

Figs. 3 to 8.-DtaiIs of Parts. 

fleeting wires along shallow grooves cut 
into the bottom of the base. 

A and B are connected to a battery of 
two dry cells with a tapping key in cir- 
cuit with which to signal when testing. 
C is connected to an aerial rod. This is 
only a piece of u-in. brass rod about 
¡8 in. long, supported vertically on an 
insulating base. D is connected to earth. 

The buzzer is adjusted by loosening the 
wing-nut and advancing or withdrawing 
the còntact screw until the best note is 
obtained, and then clamping up. J.MCG. 

4 B.A. clearance, and should be drilled 
to correspond with their associating holes . 

in the magnet frame. A small hole is A ove! aeans of. IncreasIng Condenser Capacity 
drilled at a, and a small piece of platinum T was the writer's misfortune on one oeca- was partly filled with insulating oil, so 
vire (slightly longer than the thickness sion to be held up for a large-capacity that when the vanes of the condenser were 

of the spriñg) is driven into it. The pro. variable condenser. The capacity of the fitted into the container they were com- 
jecting portion of the wire is then ham- variable condenser on hand had a maxi- pletely submerged in the oil, when the 
mered to. the form of a small fiat disc as mum of .00i microfarads, and one of desired capacity was obtained. The 
shown in Fig. i. .00 microfarads was required. The fol- reason, of course, is that as the specific in- 

Ebonite irr. thick is preferable for lowing method was used to produce the ductive capacity of air is denoted by i, 
the coil-cheeks (Fig. 7), but hard wood desired capcity. A small glass jar or and insulating oil has a specific inductive 
may be substituted if, when finished, the container was obtained of such a size as capacity of 2.2, the cápacity of an air 
checks are given a. coat of shellac varnish. to bé capable of holding th vanes. This condenser in oil is almost doubled. L. Ç. 
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All About the Valve.-III 
The Third of a Series of Articles Explaining the Principles and Action of the Thermionic Valve 

LIN the first place, the "characteristic 
I curve" of a two-electrode valve is merely 
a graphical method of illustrating the 
effect upon the thermionic flow (or plate 

Fig. 6.-Circuit Arrangement fdr investigating 
Effects of Plate Voliage. 

current) of a prog1:cssive variation in the 
voltage applied tothe plat, sayfrom zero 
to any given higher or lower v'alue. 

A circuit arrangement for investigating 
thiseffect is shown n Fig. & The plate 
of the valc is connected by a sliding point 
T to the ,rhcostat of a potentiometer giving 
a rangé f, say, 30 volts. As it is not 
necessary to throw the plat& negative, 
relatively to the filament, the latter is 
connected to the negative end of thè 
potentiometer. A milliammeter A is in- 
serted in series with the plate, and a volt- 
meter V is in shunt between the plate and 
filament. 

Starting with the tapping T at the lowest 
end of the potèntiometer, it is gradually 
moved upwards, and readings are taken 
of the current in milliamps shown in A for 
every upward step of, say, 2 volts regis- 
tered by y. 

- 

'NORMAL CURRENT 

Fig. 8.-Effct of 1ncdence of Damped Train 
of Waves on Plate Currents 

The resultant curve vill be of the order 
shown in Fig. 7. 

From a survey of This curve it is clear 
then that if we adjusted the tapping T 

to, say, a point X corrcs)ondiflg to a 
stdy positive potential of io volts on the 

plate, there would flow through the plate 
circuit a corresponding steady current 
amounting approximately to 0.75 milli.. 
amps. - 

Now consider the effect of applying a 
signal impulse giving a variation to the 
steady potential of, say, z volts on each 
side of the normal. The negative half- 
wave of the signal will reduce the total 
applied voltage to 8 volts and the point 
z will be reached, corresponding to a 
normal plate current of o. milliamps. 

On the other hand, the ensuing positive 
half-wave of the signal viI1 raise the total 
applied voltage to the point y (52 volts), 
at which the corresponding plate current 
has a value of L5 milliamps. 

The resultant increase of current 
(namely, 1.3 - 0.75 or 0.75 milliamps) 
is obviously greater than the resiltant 
decrease (namely, 0.75 - 0.5 or 0.23 muli- 
amps) for each high-frequency cycle The 
net result an the plate current of the mci- 
dence of a damped train of waves is seen 
in Fig. 8. Each positive half of the high- 
frequency train creates a comparatively 

large " hump " or increase above the dotted 
line representing tflc normal plate current, 
whilst each negatmvc half of the wave t'a 

o ? 4 6 8 /0 12 

PLATE VOLT4E 

Fig. 7.-Curve showing Voltage and Current 
. EffecLs. - 

gives rise to a practically negligible fall 
below the normal. - 

The successive pulses of non-directional 
curreñt are amalgamated into the elon- 
gated- hump shown in the lowest part of 
the figure in the manner l)rCviOusly ex- 
plained; and each hump corresponds, as 
before, tø one click. D. ALCÂSE. 

Ei - EJ 

Hints on Receiving Telephony 
. 

IN 
view of the fact that a great many 

people are taking up wireless with the 
sole object of receiving speeches and music 
from the broadcasting stations, and in 
many cases have announced their intention 
of not even troubling to listen to corn- 
merciai messages in Morse, it is considered 
that' a few devices gathered in the course 
of several years amateur wireless work 
and that are not usually known to the 
beginner may be of interest. 

Beginners ' Apparatus 
In the first placee it is probably correct 

to assume that most beginners vill start 
with a crystal set, but I venture to suggest 
that before long most, if not all, of them 
will nee1 something a little more sensitive 
and svill naturally turn to valves. Some 
may perhaps be in the fortunate position 
of being able to purchase expensive multi- 
valve sets, but to the majority the question 
of cost '(vill be of considerable importance, 
and it is for these individuals that the fol- 
lowing remarks are primarily intended. 

A great many experimenters are prOne 
to despise a single-valve set, and airily 
give as their opinion that nothing under, 
say, three valves is of any use, but a 

single-valvc set handled by an expert is 
capable of yielding astounding results, and 
will give all the amplification necessary 
when one is prepared to wcar head tele- 
phones. The rea:,n why many amateurs 
sail to obtain good results from a single- 
valve set is almost invariably due to in- 
4fficient còntrol over reaction. Added to 
this a great many do cot yet seem t& have 
realised that in order to receive telephony 
properly the valve must not be allowed to 
oscillate. The reaction coil should only 
be used for increasing signal strength and 
not for setting up a heterodyne, as when 
receiving continuous wave signals. An 
amateur who oscillates on telephony to all 
intents and purposes converts his re- 
ceiving set into a transmitter, and every 
other amateur within a considerable radius 
has his reception spoiled by the continuous 
how-i which results. While searching for 
weak telephony it is necessary to oscillate, 
but immediately the carrier wave is found 
tune down to the 'silent ' point and then 
slowly loosen the coupling of the reaction 
coil until the set stops ocillating, niean- 
while keeping in the "silent ' point by 
means of the acriil tmning condenser. If 

(Continnei on t-'ç 46g) 
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For receiving vocal and instrumental 
items you must have 

MULLARD "ORA" VALVES 
to get the best restits. 

oscillates Rectifies Amplifies 
Specially recommended where good 

amplification is required 
The " Ora ' Valve requires about 3.8 oI s on the 
blament and 30 volts or over between the anode and 

filament for efficient results 

4 15/- each 

IMPORTANT NOTICE 
The great demand for Mullard " O R A" 
Valves and other accessories has compelled us 
to open much larger works. A greatly in- 

creased output is now available. 

The Mullard " R " Valve 
is now reduced in price from 22/6 to I 7/6 

«- 1 11'b 1' T1 f r-i 

20 

........ 7 c:' 
ç'o 

O 

JYJuL Lard 1adio VaLve 
, ....... 

..\/ c ¿ 

45, Nightingale Lane, Baiham, S.W.12. &o\i\,' 
Ittt:I I till I IIUI II IUfl Iti I II tiUl II I i Ii I It itt il liii I il i i t iii i iii 

Conrncfors to HMAdmiraliy. 
Signal School, Portsmouth. 

'crOfficeRqy1AirFor & Post Of fice. 
Telephone : Codes : Telegrams 
attersea ABC (5 Ed) Radiovalve, Hammer' 

1068 Bentley's London. 

tIllIlitIllitilut 

50 s 
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rA FREE GIFT FOR EVERY AMATEUR 
In order to advertise our various lines of Wireless Accessories, we are offering, for a limited p?riod only, 

A COMPLETE SET OF FOUR CONCERT WAVE-LENGTH 

BURNDEPT COILS (Value 25/-) 

to evcry purchaser of 
November 4th, 1922. 

Accessories to the value of L 5 or over, providing the order it received not later than 
Apart from obtaining this very acceptable gift, every customer is assured of receiving the finest 

quality of accessory by purchasing from us. We stock 
one qualityonly, viz., thebestit is possible to obtatn. 
Inferior qualities lead oniy to disappointment. 

Coil Holder 251- 
A first class instrumente undoubtedly 

the finest on the market. 

Fuller Block Accumulator 

4 VOlt 40 anlp, £1 12s. (ti. 
Case 7/6 extra. 

FULLER BLOCK TYPE ACCUMULATORS rragC 

i: . 
d. d. 

4 volt 40 a-np i 12 6 1 3 
6 volt 40 amp Z 8 9 1 6 
4 volt So amp Z 8 0 2 0 
6 volt 8o amp 3 12 0 2 6 
Pries of several other capacities on application. 

FULLER STANDARD PLATE TYPE 
ACCUMULATORS 
4 volt 30 amp. 
6 volt 30 amp. 
4 volt 8o amp. 
6 volt So. amp 2 2 0 2 6 

BROWN A" TYPE HEADPHONES 
120 ohms ......... z 2 6 1 0 

8,o.,o ohms ...... 2 9 6 1 0 
SULLIVAN HEADPHONES 

8.000 ohms ......... i 16 6 1 0 
COIL HOLDER, as illustrated I 5 0 1 0 
BUI1NDEPT COILS. short 

wave set of 4 i 5 0 9 
INTERVALVE TRANS- 

FORMERS ...... i 5 0 1 0 
TELEPHONE TRANS- 

FORMERS ...... I 5 0 j o 
"PARLIPHONE" LOUD 

SPEAKER ......... I 12 6 I 3 
"ORA" VALVES 15 0 post free 
MARCONI "R" TYPE 

VALVES ......... 17 6 ,, 
VARIABLE CONDENSERS 

O()05 mfds .......... 18 6 ,, 
(lorpanelmounting) (JOItflfdS i 4 6 , ,, 
dittoin Ebonitecase 0005 ,, I O 6 ,, 
'ooimfds ...... . i 6 6 ,, 

MULLARD CONDENSERS 
()002 and 0003 mItts 2 6 ,, 
P001 rnfds .......... 3 0 ,, ,, 

MULLARD GRID LEAKS .. 5 0 ,, 

FILAMENT RESISTANCES 4 0 ,, 

TELEPHONE CORDS, best 
quality ............ 3 6 ,, 

EBONITE SHEET, cut to size 
perlb ............. 4 6 ,, 

TERMINALS, . BA. per doz 3 0 ,, 

WE SUPPL,Y 'FHE 'FRADE ----INQUIRIES 

Brown "A"Type headphones 
120 ohms £2 2s. 6d. 

8000 £2 9s. did. 
Over 2o,OOO worth s&d since July 

ast. - 

The "Parli- 

t:hone" Loud 

Speaker 

The only Loud 
Speaker on the 

market that 
does not distort 
music and 

spot ch. 

Capt. Ian Fraser, 
President of 

s.. Dunstans, 
writes : ' I have 
had sp'enclicj 

Telephony with 
the Parli- 
phone." 

Only 32/6 each. 

SOLICITED. 

THE CITY ACCUMULATOR CO. 
79, Mark Lane, London, E.C.3. 

Please note our new Telephone No.-AVENUE 1316. 
,4"vte : I.OznON A. W. GASIAGE. Lrn.. ilolbom, E.U. SELFItIDUE & co.. I.sm. Oxford Street. W. RIUHFOIW & Co., 153, Fleet St., E.C.4 - Yoiuss BAItNSLEY BIUTISII OPERAT1%' SOCIETY. LtD.. UarzIey. 

CLOS BRISTOL WIRELESS Co.. 52. tbtham Hill. Bilstot. 

s. \va SOUTH VALES WIRELESS INSTALLATION Co.. Lrn. is. West Bute Street. rdif t. 
N. WALES. Laacs. Cn. & LO.M. TßE ' ALL-BRiTISH .. WIRELESS MANUFACTURES Co.. LTD.. 70. CentraI Bldgs.. 41. N. .tobn 

"r'- 
, 
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HiNTS ON REcEIvING TELEPHONY (coitinue 
fro;ti page 466) 

you arc iii doubt as to whether you arc 
still oscUlating touch the aerial terminal 
with the finger, and if you do a loud 
click in the telephones will resultS 
Further loosening of the reaction coil is 
then nece$:ìrv until no click is heard on 

- the same te;t being applied. The next 

S. 

" L'ortland " Single.valve Receiver. 

tCl) is to b ing the reaction coil or its 
cquivalcntback again as clos as possible 
to the point vhere oscillation commences 
without actrially- oscillating. By the 
equivalent t1 reaction coil is meant 
OflÇ! -01 more of the devices given below, 
vhule all achieve the same result but in a 

much rnore'delicate manner. 

Modifications 

Fig. i shows a standard single-vali'e 
circqit which gives good results, but I 
would like ti dr\v attention to one or two 
possible modifications which are well 
worth trying, and which in some circum- 
stances may materially improve matters. 
In the diagram it still be observed that the 
telephones arc between the I-IT. battery 

GL T 

,FiT 4 

Fig.. j Standard Single-valve circuit. 

and the- reaction coil instead of being; as 
usual, on thenegative side of th latter, 
thi5 generally giving the better results. 
Both methods should, however, be tried, 
for many small factors come into play to 
determine their relative efficiency on any 
particular set. The operation is quite 
simple-merely make the phones and 
JJ.T. change places, keeping the positÑ 
of. the. H.T. towards the reaction coil: - 

- 

'469 

The Grid Leak 
The value of the grid leak (G.L.) is a 

soul-ce of bother to many people, and 
writers almost invariably give as the best 
value 2 or 3 megohms. After consider- 
able experiment thewriter found that for 
short waves the best value is about half a 
megohm, provided the condenser across it 
is quite sniall-somewhere about .0002 
rnfd. Some valves will even give better 
results when the grid leak is taken comrn 

pletely away. 
One other change which should be tried 

is to move the connection between thç 
earth and the filament battery from the 
negative side (where it is in the diagram) 
to the positive. This will have the ffect 
of putting a positivo potential on the grid 
of the alve, and is usually regarded as a 
cause of parasitic noises, but this is one 
of the cases where theory does not always 
agree vith practice. 

Overlap 
Attention should then be concentrated on 

the éhiinination of what is known as 
'ucerlap," the comparatively unknown 
cause of many troubles. To ascerttin if 
'. overlap " is present the following cxperi- 
ment should be tried : Steadily increase 
the coupling of' the reaction coil and note 
the eact adjustment at which oscillation 
commences. Then, without interfering' 
with any other part of the set, loosen the 
coupling and note the adjustment at which 
oscillation stops. 1f thesetwo adjustments 
do not exactly coincide- "overlap " is 
present. This is almost invariably caused 
by incorrect values of H.T. and filament 
brilliancy, and su:tablc corréction of these 
will usually remedy the evil. 

Probably the best method of' control 
is to.have a variable condenser across the 
telephones and H.T. in lace of the fixed 
one shown in the' diagram-usually known 
as the "high-frequency by-pass con- 
denser." A variaton of this condenser 
will replace an alteration of the coupling 
of the reaction coil, in such a manner that 
a considerable movement of the condenser 
is necessary to equal' so slight a mOve- 
ment of 'the reaction coil that the hand 
could not make it, thus affording a much 
finer adjustment. The great, objection to 
this method s the cost, for this condenser 
must of necessity be large-quite .00i mfd. 
-and the cost of a variable condenser 'of 
this size is considerable. Of course the 
difficulty can be overcôme to a certain 
extent by 'having a much smaller variable 
condenser in pa'allel with the existing 
fixed one, but this is not altogether satis- 
factory. ." 

Other Suggestions 
.\nother method of attaining thee same 

obcet-and ' one much favoured by 
amateurs on account of its comparative 
cheapness-is to put a vert small variable 
condenser across the reaction coil. The 
operatior. of this condenser is the same 
'as 'before, the only thing to remember 
being that the condenser must be quite 

"n-sah1, certainly riot in(r 'th'aR.000i mid. 

mitur W*1&ss 

Somewhat the same result is obtained if 
a variable condenser of about .0003 mfd. is 
substituted for that in parallel with the 
grid leak, usually known as the grid con- 
denser; but this method is not always to 
be recommended, since the grid leak needs 
a certain value of condenser to function 
properly, and an alteration of this value 
will sometimes upset m'stters. 

Rear View of Panel of' " !ortlanJ " Receiver, 

A method which usuall gives excel. 
¡cnt results hut somctithes ' entails addi- 
'tional complications is what is known as 
potentiometer control of the grid. In 
this, the connection shown in Fig. i 

between the earth and the filament is 
removed from the negative of the L.T. 
battery and joined to the middle 
terminal of the potentiometer of about 
250 ohms resistance. The two ends of 
the potentiometer coil are joine.d one t 
each side of he LT,, and the effect of 
moving the slide: tovard the negative 
side is to increase reaction, while a move- 
ment towards the positive side has the 
opposite effe'ct. The irouble with this 

Fig. 2. '- Modified Single-valve Circuit. 

method is that it frequently happens that 
on certain wavelengths better results' are 

. btàined without a grid leak and con- 
denser, while on others these units are 
necèssary, thus involving some form of 
switch gear, which is to be deprecated. ' 

Fig. a is a diagram similar to Fig. i, 
but with' all these devices incorporated. 
It is, of course, understood that usually 
dnl oncof these is necessary; A. E. G. 

'f 
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TELEVISION.-!! 
\AÎILLOUGHBY SMITH, a well- 
V V known English telegraph engineer, 

requiring a very high resistance for testing 
submarine cables at the shore ends, was 
led, on account of its seeming suitability, 
to employ stick of selenium. The re- 
suits, however, vere most unsatisfactory, 
the readings obtained varying in a most 

.!;IIIIlIllhIIIIII; 

1"i. 1.-Diagram of Simple Forni of Selenium 
Cell. 

unaccountable manner, hardly two being 
similar. Upori investigation, it was found 
by Mr. May-Willoughby Smith's assistant 
-that the variation in resistance was 
caused by the action of light upon the 
selenium, the resistance being much less 
when exposed to bright daylight than 
when placed in the dark. 

Selenium 
This peculiar pioperty of selenium has 

been very thoroughly investigated by a 
number of scientists, and the result of 
their work has enabled many useful scien- 
tific wonders to be performed. Among 
the many purposes in which selenium 
plays a leading part may be mentioned, 
the automatic control of electric street 
lamps ; the optophone, an instrument for 
enabling the blind to read ordinary printed 
matter ; photo-telegraphy, and television. 

In its normal state selenium is prac- 
tically a non-conductor of electricity, but 
when it has been prepared-that is, re- 
duced to a crystalline condition by being 
heated at a certain temperature for some 
time and then slowly cooled-it will be 
found to have become a high-resistance 
conductor, its resistance being 40 X io' 

(forty thousand million) times greater than 
copper; as already stated, the resistance 
of prepared selenium varies under the 
action of light. 

Selenium Cells 
For convenience, selenium is made up 

into what is known as a "cell," which 
in its simplest form consists merely of 
some prepared selenium sandwiched be- 
tween two conductors. Cells of any re- 
sistance can be made, it being possible to 
obtain them with a resistance as low as 

.4o ohms or as high as i,000,000 ohms. 
The resistance of a cell to a great extent 
depends upon the distance apart of the 
two conductors or, in other words, the 
thickness of the selenium section between 

them, so that the closer together the two 
conductors are the less is the resistance of 
the cell, and vice versa. By connecting a 
number of these siiple elements in 
parallel a large light-active ,surface of 
the same resistance as one element can be 
obtained. 

A modern cell consists qf a small square 
or rectangular piece of porcelain upon 
which a double coil of fine platinum vire 
is vóund. The prepared seleiium is 
placed in the spaces between the vires 
and forms a high-resitance conductor be- 
tween them. A diagram of a cell is given 
in Fig. i. The resistance of a cell is 
reduced about one-half when brought from 
the dark and exposed to bright sunlight, 
intermediate reductions being obtained by 
exposing the cell to varying degrees of 
light. 

Early Television Apparatus 
The arrangement and. action of the 

earliest apparatus devised for television 
was somewhat as follows : At the transmit- 
ting end there was a screen which was 
divided into a number of small square 
compartments, each 'compartment contain- 
ing a selenium cell. At the receiving 
station there was a similarly divided 
screen, each compartment in this case con- 
taming a small electric globe. One \ire 
from each cell vas connected to a common 
battery terminal, the other battery tcrmiral 
being connected to earth. At the receiver 
one virc from each globe was also carthed. 
The remaining terminals on each 
selenium cell and globe vere separately 
connected by a wire in such a manner that 
each cell at the transmitter wás connected 
to the globe that. occupied a similar poi- 
tion on the receiver. 

Now imagine this selenium-cell mosaic 
at the transmitter to be infiuence by a 
simple black-and-white image projected 
upon it. Those cells which come under 
the illuminated portion of the image will 
have their resistance reduced sufficiently 
to - allow current to flow through the 
various line wires and light the lamps to 
which they are connected at the receiver. 
The cells, however, which remain unex- 
posed do not permit bf current passing to 
the receiver globes. 

In. this manner a fairly good representa- 
tion of a simple black-and-white image 
can be obtained, but the limitations of the 
methd are obvious. Not only is it re- 
stricted to working over extremely short 
distances, but to transmit any complicated 
subject with reasonable accuracy would 
necessitate the use of a very large num- 
ber of selenium célls and globes, with a 
correspondingly large number of confiect- 
ing wires. 

Apparatus working on similar lines to 

. OCTOBER 28, 

THE ELECTRIC EYE: 
SOME EARLY APPARATUS 

the above has actually been constructed 
by Rhumer, of Berlin, but owing to its 
elementary construction the apparatus on1 
lends itself to the reproduction of simple 
patterns such as squares arranged in dif- 
ferent combinations. The transmitter and 
receiver in this case only contained twenty- 
five elements, and they cost £250. Later 
it was proposej to build a complete 
apparatus of io,000 elements at a cost of 
i:250,000. 

THE advantages of the special detector 
illustrated will be readily seen. Its 

chief object is to prevent the tiresome and 
constant adjustment of the ordinary " cats 
whisker " type in finding and maintaining 
a sensitive spot in the crystal. 

In the figure A is a rubber plug through 
which is driven a B.A. screw with a thin 
brass washer at the bottom to which the 
crystal is soldered. At the top is a nut 
and washer for connecting the vire of the 
circuit. B is a similar rubber plug into 
which a number of gramophone needles 
are driven. The needles have a few turns 
of thin wire soldered to them previous to 

f To PHO WOES 
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Ulass-tube Crystal Detector. 

being driven in. Wires from the needles 
are then taken to small contacts and 
operateçi by a suitable switch. 

Both plugs are pushed, cork fashioñ, 
into a glass tube making fairly firm con- 
tact one with the othcf. 

The switch provides a ready and de- 
finite means of finding a fresh sensitive 
point, should the one being used suddenly 
go "dis." .v. A. D. 
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Broadcasting - The Situation 
The British Broadcasting Company's Policy and Arrangements 
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1\ 
MEETING ol the British Broadcast- 
ing Company was held on Octo- 

ber i8th, when the policy and arrange- 
ments of the company were, for the first 
time, made public. A very comprehensive 
report of the meeting \vas published in the 
Times the following day, and this we print 
be1ov almost in its entirety. Our own 
views upon the situation are given in 
another column. 

Sir William Noble, formerly Engineer- 
in-Chief to the Post Office and now a 
director of the General Electric Company, 
presided over the meeting, which was 
attended by over two hundred representa- 
tives. Associated with him were repre- 
sentatives of t six companies who have 
guaranteed the capital of the new corn- 
pany (Lioo,000), and who will be imme- 
diately responsible for 6o,000. These 
companies are the British Thomson-Hous- 
ton Company, General Electric Company, 
Marconi's \\rireless Telegraph Company, 
Metropolitan-Vckrs Electrical Company, 
Radio Communication. Company, and the 
Western Electric Company. 

The Company 
The chairman said a complete agree- 

ment had been reached with the Post- 
master-General. The British Broadcast- 
ing Company woull be a public utility 
service for the broadcasting of news, in- 
formation, concerts, lectures, educational 
matters, speeches, weather, reports, and 
theatrical entertainments. The capital 
would be £100,000 in LI shares, and any 
bona-fide British manufacturer could join 
the company by taking one or more shares. 
The directorate would consist of eight 
directors and a chairman. One director 
would be appointed by each of the six 
guarantor companies and tvÓ by the other 
members of the company. The chairman 
would be Lord Gainford, . a former Post- 
niaster-General. 
Conditions 

Each member was required to pay 5o. 

The money so received would not be used 
by the company, but would be put to a 
separate account and returned to the mem- 
ber when he left the company. Every 
member undertook that the apparatus he 
sold, except batteries, accumulators, and 
aerial equipment, was ruade in this 
country. The apparatus lie sold must be 
engraved or otherwise marked so that its 
origin was known. Members would pay 
to the Broadcasting Company, to meet the 
expenses of broadcasting, a royalty on 
each apparatus as follows 
Royalties 

Crystal set, 75. 6d. ; microphonic ampli- 

fier, without using valves, 75. od. ; crystal 
set and one valve, ¿s 7S. od. ; crystal 
set and two valves, ¿2 as. od. ; one-valve 
set, L' ; two-valve sét, Js is. ; three-valve 
set, £2 5S. ; four-valve set, £2 555. ; on 
each other 5et a royalty pro rata to the. 
above ; each telephone ear-piece, 3d. ; each 
loud-speaker with or without trumpets, 
35. ; each valve, 2d. 

Members also undertook not to make 
broadcast apparatus for any person who 
was not a member of the company. Only 
members of the company could have sets 
approved by the Postmaster-General, and 
each set would have to be stamped with 
the approval mark, "Type approved by 
P.M.G. B.B.C." For transmission pur- 
poses every tnembr who had inventions 
must give the use of them to the company, 
that was to say, all patents would be 
pooled, so that the Broadcasting Company 
would be free of all royalties. By the 
licence which the Postmaster-General 
would grant to the Broadcasting Company 
the Postmaster-General guaranteed that no 
foreign-made sets woild be allowed to be 
sold for broadcasting purposes. 

Protection 
The Postmaster-General could not see 

his way to protect the company against 
foreign importations for a longe period 
than two years, and therefore the corn- 
mittee had decided that they could not 
guarantee a broadcasting service for longer 
than two years, because at the end of two 
years they did not know what would 
happen. It had been agreed, however, 
that before the two years expired the posi- 
tiO1 would be reviewed by the Postmaster- 
General and the company. The licence 
to be issued by the Postmaster-General to 
the public would cost los., half of which 
would go to the Post Office and half to the 
British Broadcasting Company. The 
broadcasting licence had printed on it a 
note to the effect that the licence applied 
only to apparatus with the approved mark 
of the Pstmaster-General. 

Wave-lengths 
Since the iegotiations began an im- 

portant con'bession had been obtained as 
regards wave-length. It was first decided 
to limit the wave-length for broadcasting 
sets to 550 metres, but this was later raised 
to 700 metres, apd now there wasTho limit. 
This meant that anyone with a broadcast- 
ing set would riot only be able to receive 
the broadcasting programmes efficiently, 
hut would be able to "tune-in " for any 
outside station. It was confidently hoped 
that this would mean a considerable addi- 
tion to the numbers applying for broad- 

Omur Wudss 

casting licences, so:that themncome of the 
company would enable it to provide really 
high-grade programmes. The committee 
were fully alive to the necessity of having 
good programmes, and recognised that it 
wàs only by doing so that the success of 
the scheme would be assured. At the pre- 
sent time they were negotiating with the 
Postmaster-General to get 'authority to 
raise the power of the broadcasting stations 
from one and a half kilowatts to three 
kilowatts. In conclusion, the chairman 
said that, as soon as the company was 
registered and the directors - appointed, 
consideration would be given to the ques- 
tion of commencing broadcasting. It was 
l)rovided that the Broadcasting Company 
could not declare a dividend of more than 

per cent. 

Foreign-made Sets 
A general discussion followed, and there 

seemed to be considerable misapprehen- 
sion as to the position of foreignxnade sets 
and sets which might be manufactured in 
this country, but by others than members 
of the company. Sir William Noble 
stated that the Postmaster-General had 
undertaken on behalf of the Government 
that foreign apparatus would not be im- 
ported for the purpose of broadcasting, 
and it was for the Postmaster-General and 
Parliarnentto decide what steps should be 
taken to give effect to that pledge. Mr. 
Kellaway had undertaken that no sets 
which -arrived in this country subsequent 
to JWy s8th would h allowed to be sold 

. for broadcasting purposes. With regard 
to those imported 'prior to that date, evi- 
dence had to be given that they were pur- 
chased before July i8th, that their number 
vas reasonable, that they satisfied the con- 

ditions laid down by the Post Office, and 
that, if approved, the seller would have 
to pay upon them to the Broadcasting 
Company the same royalty as was paid on 
other sets. 

The Amateur 
The position of amateur experimentalists 
as also raised, and it was stated by a re- 

presentative of the Post Of/ice that it Izad 
noi been altered. 

It was unanimously agreed to proceed 
with the registration of the company. 

An Editoríal Comment 
The Amateur's Pofnt of View 

WE may attempt to explain one or two 
points in the agreement, the meaning 

of which may not be apparent to every 
reader. The greater part of Sir William 
Noble's statement is perfectly understand- 

(Continued on page 475) 
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IN the first p-lace, it is issumed that a 
rough idea has bçen formed of the 

supply on which the ilseostat is to be used. 
The first point on which to decide definitely 
is the maximum voltage drop which the 
rheostat is required to give. The next 
factor to settle is the minimum current 
which will be required. This may have to 
be modified- afterwards, as a very small 
minimum csrrent compared with the volt- 
age is apt to give rise to absurdly large 
dimensions. The total resistnnce of the 
rheostat winding is given by Ohm's Law 

E 
. R=- 

when C is the minimum current in 
amper'es, E is the maximum voltage drop, 
and R the totairesistance in ohms. 

Considerations of Design 
The next, and most important, point to 

decide is the maximum current which will 
be allowed to pass through the instrument, 
for this governs the question of wire used 
( as these remarks apply to wire rheostats 
only) and also the insulating material to 
be used. This maximum current should 
always be plainly marked on the finished 
instrument, thus lessening the danger of 
someone "burning it out." 

1-Tp to this point rule-of-thumb working 
is all that is required, but from now on- 
wards there is more demand for common 
sense, as the actual numerical data in 
hand are not sufficient to determine all 
that is required, thus necessitating several 
assumptions. In order to limit the num- 
ber of possible solutions, and to simplify 
the working as far as pessible, the writer 
has divided wire rheostats into three broad 

An cxample of a high-class resfsance 
unit. The wire z cloúIy icound uron 
a tube cf ¡izfr:fied enameiware a Ifrin 
coat of superficial ÖX1 upon the wire 
being sufficient to insulate successive 
turns. The makers are Isenthal & 

Co., Ltd., London, N.W. 

classes, with reference to the insulating 
material used, as follows 

Types 
(i) Types wound on formers of wood, 

ebonite, moulded composition, fibre, ivory, 
and all combustible substances. Also all 
rheostats whose windings are totally en- 
Iosed, allowing for no ventilation. 

( 
2) Types wound on formers of slate, 

X! 
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i 
enamelled iron, porcelain, as 
bestos, tile, stone, etc., open to 
air. - 

(3) Types with open coils 
having no formers, freely ven- 

tilat&l, with not imre than tw6 rows of 
coils. 

Esch of these types, from consideration 
of temperature rise, has its particular 
equation for finding the area of total coil ' PR 
surface. For class j : A = for 

12R 12R class2:A=- andforclass3:A=-, io' 
when I is the maximum current in 
amperes, R the total resistance, and A the 
total area of coil surface in square inches. 
This value of the area, however, assumes 
that the vire is close-wound,. and for 
rheostats which are wound with bare rire 
on formers a space equal to about half the 
diameter of the wire is left between the 
turns, thus making the total coil-area 1.5 
A. If the rheostat is of the open-wound 
type, with no farmers, a space equal to 
about one and a half times the diameter 
of the vire is left between the turns, 
giving the total area of coil surface to be 
2.5A. 

The procedure is as follows : Try the 
formula for class i and find the area. 
Correct this area for spacing, if necessary, 
and judge whether or not it will be con- 
venient to make an instrument of this 
area. If not, try class 2, and so on. This 
i5 the point at which to decide upon the 
arrangement of coils to be adopted, as de- 
scribcd later in the flotes on construction. 
If a single coil i to be used a reason- 
able length is assumed, and this is divided 
into the area (that is, A, 1.5 A or 2.5 A, 
as the case may be) ; the result is the girth 
or perimeter of the coil. Various lengths 
are tried until the one which gives the 
most reasonable proportions is found. 

The same method is applied to rheostats 
with more than one coil, the length in this 
case being the total length to which the 
coils would stretch if they were placed 
end to end. Dividing this length into the 
surface area (either A, 1.5 A or 2.5 A, 
according to the design) gives the peri- 
meter of one coil. 

Wire . - 

The next step is to dcci4e what kinn 
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of wire is to be used. For rheostats it -is 
not usually necessary to have wire which 
fspecially alloyed to give constant re- 
sistance at all temperatures (or ha a very 
low temperature coefficient). The price of 
the rire obtained from a current cata- 

.iogue will be the best guide. A list of 
the more important materials, with their 
values of p (specific resistance) is given 
i)elow 

Substance p Substance p 

Advance 19.2 X 10° Krupp Metal 33.4 X io 
Argentan 11.2 , ,, Lead 7.8 ,, ,, 
Calido 39.3 ,, ., \anganin i6.5 ,, 
Climax 34-7 ,, ., \onel Metal i6.i , 

Coestantan 19.3 ,, ,, Nichrome I 38.8 ,, 
Copper o 63 , , Nichrome II 42.6 ,, ,. 
Eureka 18.5 ,,,N ickel 3.9 ,, 
Excello 36.0 ,, ., Platinod 18.4 , 

Ferro-Nickel ILl Resista 29 9 ., 
German Silver 13.0 ,, ,, Rheostan ,. 
Ideal r93 ,, ,, Rheostine 29 9 , 

- Ja Ia f8.9 ,, ,. Rose's Metal 25 4 ,, 
Pure Iron 3 43, , Superior 34.3 

&ft Steel 4 6 ,, rherlo 18.4 ,, 

Hard Steel 7.9 , 
Wood's Metal 22.2 ,, 

Soft Cast iron 29.3 , , ., Zinc 2.1 ,, ,, 

liard ,, 38 9 ,. 

The diameter of the wire in inches is 

gIven by d = 
A 

when p is the 

specific resistance in ohms per inch-cubed 
(from table). A is the area obtained from 
the formula (not corrected for spacing) 
and R is the total resistance, as before. 
The diameter of the wire having thus been 
calculated, the neasest S.W.G. size is found 
from a table, and the length to be obtained 

t! given by L = 4 (this is independent of, 
the spacing). 

. i This completes the design from the dee- 
tcal standpoint, everything required now 
being known. There are many other lines 
of attack possible, but the above method 
is perhaps the easiest to follow. It may 
seem a long process, but need not cause 
discouragement, as in reality it is quite 
straightforward, all that is required being 
the application of a few formule. 

Self-induction 

. it may have been noticed that the above 
working assumes that continuous current 
is being dealt with. As a matter of fact, 

these kinds of rheostats (except the multi- 
coilèd opeñ type). are not vCry suitable 
for altcrnating current unless non-induc- 
tively wound (zigzag and not spiral), 
although they are often usèd for induction 
motors. If, hovever, they are intended 
for alternating current, they vill be quite 
safe from the power point of view, as the 
maximum power which an alternating 
current can possess is equal to that of a 
continuous current with thé same voltage 
and amperage. 

Well-known Patterns 
The design of the rheostat having thus 

been dealt with, some general types of 
well-known patterns will be described. 
The sliding type is shown in Figs. i, 2 and 
3. There are mcxlifications of this type, 
as, for example, those with two cylindrical 
coils and those with one rectangular coil. 
This particular type has one cylindrical 
coil and is well suited to amateur con- 
struction, having no cast -parts. The 
former (A) in this type is usually either 
solid slate, hollow porcelain, or enamelled 
irOn tube, but any material with sufficient 

[_1___j 

Fi. 4.-Simple Device for Threading Former. 

SOME DETAILS OF THE 
RHEOSTAT 
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Fig. 5.-Diagrams of Con- 
nections for Slidng.type 
Resistance. 

mechanical strength can hé used, this 
having been determined in the design. 
The only material which has serious 
mechanical objections is wood, as it 
shrinks when tle wire gets warm and the 
latter then comes loose. 

\Vhen bare wire, or in fact any wire 
larger than about No. 20 S.W.G., is used, 
as mentioned before, a space must be left 
of about half its diameter, and in this case 
the former must be threaded. This, in the 
case of a round former, is done in a screw- 
cutting lathe, or, failing this, with the 
.peciaI tool showïi in Fig. 4, which can 
easily be made. Two wooden uprights, 
one fixed and one made to slide up and 
down, are fitted to the base ; these up- 
rights have circular holes cut inthem to 
take, in one case, the former (a stiff work- 
ing fit) and in the other case abolt, the 
thread of which is forced in the hole and 
screwed into the former. As close to the 
fixed upright as possible a small wooden 
block is fixed, against which the tool, 
which is ground as for screw-cutting, is 
clamped. The pitch of the thread is 
chosen as nearly as possible the same as 
that desired for the former. The end of 
the bolt is screwed into the former, so - 
that when the head is turned the tool cuts 
a thread on it. Quite a shallow cut is all 
that i required to keep the wire in posi- 
tion, the depth being best obtained by trial. 
The former should be rubbed with soap- 
as. it passes through he hole. 

Winding 1he Wire . 

When the former is made the wire is 
wound on and fixed at each end by being 
passed through a hole and soldered. A 
sufficient length is left blank at each end 

Fig. 6 

Fig. 7 

Fgs. 6 and 7.-Underneath Plan and 
Pa:t Section of Rotary Rsstance. 
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to accommodate the standards B, the for- 
mer projecting slightly at each end. The 
standards are made in two halves, bent 
to shape from steel strips of a sufficient 
thickness to give the legs the necessary 
rigidity. The halves are clamped together 
round the former with bolts and nuts as 
shown. The guide C is clamped in the 
top, a spacing block D in the bottom. 
If the former is fragile, such as a porce- 
lain thbe, a strip of leather or fibre D 
must be placed under the clamping ring. 

The guide C is of square brass rod, 
and carries the slider, which is sur- 
mounted by an insulating dise and a knob. 
The bridge, orsaddle, F fits en the guide, 
and has five or six layers of thin phosphor- 
bronze or hard brass strip G screwed to 
it. These form the contacts, and are bent 

T1 M Fig8. N 

IIrir. 
u, 

1I 
Fig. 1 

. s 

F4s. 8, 9 and lO.-Siie and Bud Eleva- 
tio:s and Plan of Open-coil Rheostat. 
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both the coarse and fine adjustment sliders 
are moved in the same direction to avoid 
confusion in use. 

A third terminal u is provided, which 
is connected to the other end of the main 
coil so that the instrument may be used 
as a potentiometer. In this case the sup- 
ply isconnected across the main coil and 
a tapping of any desired fraction of the 
'supply E.M.F. taken from one end of the 
coil and the slider. If it is desired to 
dispense with the fine-adjustment wire no 
woOden base is needed, two of the ter- 
minals in this case being fixed to brass 
bands clamped round the former at each 
end, and the third to any part of either 
standard, or one end of the guide. This 
is the more usual arrangement. The brass 
parts should be lacquered. 

'I w 
a -- 
I;l 

u 
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One more type of wire rheostat is to 
be dealt with, namely, the old-fashioned 
open-coil type shown in Figs. 8 to so. This 
is suitable for heavier loads than the pre- 
ceding types owing to the fact that its' 
'wires can be raised to a higher tempera- 
ture and can dissipate heat more quickly. 
In practice it is invariably made from iron 
castings, but it is thought that a design 
carried out in wood would be more accept- 
able. 

In this case the great point to be 
observed is that all the coils must be kept 
at least i3/ in. from any wood part. Beech 
is the best wood to use, but any fairly 
hard wood will do. The frame M is 

dovetailed and pinned together as shown. 
Two rows of coils are sprung between the 
screw-eyes N, which are fastened into the 
back bar of the frame, and the slate panel 
o, which is pierced with holes correspond- 
ing to the screw-eyes. Two coils are made 
together, with a straight piece P between 
them, which is passed through two 
adjacent screw-eyes. The two other ends 

are fastened, each with -- - 
its neighbour from the 
next coil, through the 
holes in the slate, to 
the two brass studs 
corresponding to the 
eyes. . Thus there is one 
stud for every two 
coils. It is as well to 
line the under side of 
the stud panel w with 
asbestos sheeting. The 
arm Q is pivoted to the 
centre of the back bar, 
and is kept down to its 

work by the bridge R. A piece 'of thick 
copper wire conveys the current from the 
brass spring contact s, which bears on 
to the studs, through the arm to the spring 
contact V, which in its turn bears up 
against copper strip fitted along the bridge 
R. 

The terminals T are screwed into the 
frame as shown, one being connected by 
thick copper wire to the end stud on the 
left-hand side and the other to the copper 
strip under the bridge R. 

The best method of winding the coils is 
to mount a mandrel of the right size in a 
lathe, first close-wind the coils and then 
pull them out to the icquired pitch after- 
wards. They should be stretched fairly 
tightly when mounted in the frame. 

This pattern of rheostat is intended 
for use in a vertical position, as when 
screwed to a wall, for this gives freer 
circulation of air. The same applies to 
the sliding type, but both may be used 
quite satisfactorily in a horizontal position. 

M. SAXON SNELL. 

round in the manner shown, so as to 
springstiffly on to the surface of the coil. 
The top strip is bent up slightly in the 
centre, so as to act as a spring, bearing 
against the under side of the guide as 
shown in the section. 

Fine Adjustment 
As the instrument is shown, it has an 

improvément in the form of a slide wire 
H for fine adjustment. This is unusual 
in this type of instrument, but is a great 
asset. As is shown in the figure, it is 
fixed at each end to the brass pillars j 
which are fixed to the base by nuts from 
underneath, and which also carry the 
guide. x. The wire is insulated irom 
the pillars by small fibre bands, as 

. shown. The slider in this case carries 
a clip L of brass or phosphor-bronze, 
which makes firm contact with the wire, 
the length of which should be at least a 
turn and a quarter of the coil. The con- 

. nections of the instrument are as follows 
The current enters at the terminal ii, 
goes to the coil via the thick copper wire 
N, up through the slider to the guide C, 

back to the standard B, down a thick cop- 
per wire to the slide wire, up the slider 
to the guide, and to the other terminal 
via the pillar j. The connections (shown 
in diagram form in Fig. ) are so 
arranged that to increase the resistance 

Photograph of W hcei-type RheosLat. 

Rotary Rheostats 
The small rotary type of rheostat (Figs. 

6 and 7) is of interest as being that most 
usually employed for the valve-filament 
currnt regulator in wireless receiving 
sets. The construction is fairly well ex- 
plained by the figure. The only point 
which might not be quite lucid is the coil. 
The former is made from a circular sec- 
tion or ebonite or erinoid rod, which is 
screw-cut. The coil is first wound in the 
lathe on a mandrel slightly smaller than 
the former, and is then screwed on to the 
former, which has afterwards to be bent 
round into a circle by the application of 
boiling water. The coil, wheui made, is 
pressed into a groove turned or cut in the 
face of the ebonite panel, the ends .being 
secured with small brass straps as shown. 
The latter is bushed with brass to take 
the spindle, which carries a brass or 
phosphor-bronze contact arm, springing 
stiffly on to the coil. The part which 
makes contact is bent up at each side so 
as to move smoothly over the turns of 

'ire. 
Nowadays, especially in the cheaper 

patterns, it is often the practice to omit 
the bent former altogether, using instead 
a disc with a groove round the edge into 
which the coil is sprung. This type is 
simpler, but the coil is liable to get pulled 
out, causing endless annoyance. 

®W','dWW%1W® 

A Novel 'Crystal Cup 
THE centre terminal piece fixed to the 

top of the carbon rod of a dry cell, if 
broken off and the carbon cleaned out 
makes an excellènt crystal cup, and has 
the merit of costing nothing. R. B. 

4 
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BROAPCASIJNG-THE SITUATION (continued from 

page 471) \ 

able, and readers viI1 have .a keen interest 
in finding out what is their position under 
the new arrangeneits. 

Licences 

Anybody can have a broadcast 
'C 1istener'-in " licence by paying los. at 
the post office for it. What does this 
licence entitle him to ? It gives him the 
right to use a receiver of a type approved 
by the P.M.G. and bearing the official 
mark of approval. 

Flow can that mark of approval be 
obtained ? By a member of the British 
Broadcasting Company oniy, and by that 
member submitting a type to the 
P.M.G. Apparatus made by a firm out- 
side the British Broadcasting Company 
will not get the mk of approval, and 
therefore the amateur will not be entitled, 
by the terms of his licence, to use it. That 
seems to be perfectly clear. 

Briefly put, the broadcast licensee cane 

use only a wireless set bought complete 
from the trade, ano it is up to him to see 
that it bears the mark of the P.M.G.'s 
approval. 

The Amateur Experimenter 
What is the positionof the true amateur 

--the experimenter ? Note. towards the 
end of the report, the sentence which we 
have put in italics. Surely the statement 
vas made by the representative. of the 
lost Office with his tongue in his cheek 
So the position of the amateur experi- 
mentalit has not been altered ! How 
very interesting I But what is the posi- 
tion ? Does it not come to this : that the 
only person who can obtain an experi- 
mentcr's licence is the one with sufficient 
knowledge of the subject to satisfy the 
rather exacting demaids formulated by the 
questions on the application form ? We 
want to know what is going to happen to 
the thousands and thousands of people 
who, in possession of only elementary 
knowledge, have been able to make highly 
successful receivers. Have these expon- 

mcnters to -drop their home-made gear into 
the 'lustbin, or use it secretly and in fear 
of a vague law ? \Ve hoild like to have 
seen a statement tlíat the P.M.G. will deal 
generously-really generously-with every- 
body possessing th necessary patience, 
skill and enthusiasm to make his own set. 
For the good of the country, people who 
make their own sets should be encouraged. 
The more of themthe better. Our fear is, 
though, that a very great umber of these 
people will find it very difficult indeedto 
satisfy the Post Office offidals as to their 
knowledge of the science and technique of 
wireless, and consequently there is every 
risk of a grave injusticeS being done. 

Some Advice 
Our advice to all readers who have made, 

or are making, their own sets is to apply 
for an exprïmenter's licence and not 
for the " listener's-in " licence. We feel 
certain that, sooner or later, the P.M.G. 
will agree 'that the man who.has taken the 
trouble to ground himself in the subject 
sufficiently to allow of. his making a set 
has a right to be called an experimenter. 

As we have said repeatedly, we quite 
agree that - no 'listener-in ?' or expeni- 
menter, unless specially licensed, should 
be allowed to use any apparatus, whether 
bought or home-made, which re-radiates 
'signals into the ether. It should be an 
offence to have in one's possession, without 
sl)ccial permission, apparatus which, used 
carelessly or ignorantly,- can cause 
considerable inconvenience to other 
" listeners-in." We quite agree that any- 
body seeking licence to transmit 'should 
have special qualifications. But beyond 
that we do not wish to go. By all means 
let the mere " listener-in " vho wants the 
music and the fun of broadcarting buy his 
set and help to pay, in that way, his share 
of the broadcasting expense. But let'the 
other man-the enthusiast, the electrical 
experimenter, however humble his attain- 

,ments may be-lethim be free to use any 
set he likes as long as that set cannot cause 
interference. 

Some Remarks Inspired by a 

, 

Visit to the Recent Exhibition 

THE outstanding impression borne in 
upon one at the reçent exhibition was 

that wireless telephony had become tremen- 
dously popular within the past few months, 
due probably to the imminent . settlement 
of the much-vexed broadcasting question, 
and in no little degree to the efforts of 
wireless clubs. 

What impressed the visitor first of all 
was the obsolescence of the old loading-coil 
solenoid type tunerand its supersession by 
the more compact coil tuner, employing 
"pancake" or duo-lateral coils giving a 
range of anything from i8o to 25,000 metre 
wave-lengths, caph1e of the very finest 

tuning and adjustment, and free from 
'C dead-end " effects. 

Especially is this the case with those 
coil-holders where the coils are held in 
position by a gimbal mounting, thus allow'- 
ing the most eact tuning, dispensing with 
variable condensers, nd giving an exten- 
sive range with the minimum number of 
coils and, in addition, getting the vario- 
'coupler effect. This certainly marks a de- 
cided advance in tuning. 

Semi-automatic Instruments 
Another step in the right direction is the 

manufacturers' keen appreciation of the 

public's needs, which was strikingly cvi- 
dcnccd in the many interesting receiving 
sets exhibited, easily and quickly (almost 
automatically) adjustable to any of the 
English bròadcasting wave-lengths, it 
being necessary with sonic of the sets 
simply to throw over a switch to the "on" 
position and rotate a disc until reception 
is clear. When finished, the switch has 
only to be thrown back to the "off" posi- 
tion, thus disconnecting the valves and 
earthing the aerial and protecting the in- 
struments from lightning or static dis- 
charges. 

Then one noticed several good adapters 
to plug into electric light sockets. It 
is claimed these are perfectly safe to use 
and have an efficiency of about 75 per cent. 
of a regulation outside aerial, which, of 
Course, they replace. 

5-electrode Valves 
One also sa', en ftassaiil, the -electrodc 

valve, consisting of filament and two plates 
and tvo grids, which is claimed to he 
thrice as powerful as the triode. 'A die- 
tinct improvement seems to have been 
effected in one of the triode valves shown 
with a metal hood over the filament, thus 
utilising the total emission from the fiki- 
ment and eliminating charges on the glass 
bulb. 

Crystal Receptfon 
It is rather disappointing that so little 

progress seems to have been achieved to- 
wards the greater perfection o crystal re- 
ception, and it is to be hoped that our 
serious experimenters will have something 
of real interest to show us at the next con- 
vcn.tion regarding this excellent mode of 
rectification. 

Telephones and Loud-speakers 
Telephones also might be further im- 

proved to mece the conditions imposed by 
wireless reception, and the loud speaker, 
although recently somewhat better in 
quality, is still a "loud speaker." Do let 
us have a "clear spetker." Then, too, 
there is the other side of the question to be 
considered-the persons speaking or sing- 
ing for reproduction by the loud speaker. 
Are they selected especially for the timbre 
and pitch of their voice ; are they trained 
singers or elocutionists, or both ; and have 
they been instructed in regard to speaking 
or singing, to produce, enunciate, etc., in 
a manner most calculated to reduce to a 
minimum the mechanical defects of the 
telephone ? Here seems to be a useful field 
for research for our students of the tele- 
phone and acoustics. 

Conclusion 
One thing that impressed itself on one's 

attention was that from point of attend- 
ance this exhibition has been an unquali- 
fled success, and if the public interest cón- 
tinues to increase in its present ratio, we 
shall require an Olympia to house the ex-, 
hibition next year, and in time it will bid 
fair to approach the popularity of the 
Motor Show. W. P. k. 

-'-- . -. 
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ANOVELTY 
to be presented at the 

. Empire Theatrè, Stratford, neNt week 
is a wireless vocal doll. The automaton 
is entirely self-contained, and hits no con- 
nections or contacts of any kind. To hear 
a doll on the stage reproduce a song sting 
by a singer (Miss Nella Allen) in her 
dressing-room in some remote part of the 
building is a distinct novelty. The eniir 
apparatus is covered by patents. 

N I M ' 

An insurance company announces that 
for an annual premium of 7s. 6d. it vill 
cover lqss of or damage to the wireless 
apparatus, incltiding aerial; third party 
damage up to £500 (an one accident), in- 
eluding damage to property belonging to 
or under the control óf the insurerl. The 
company referred to is the Liverpool 
Marine and General Insurance Company, 
Limited, 7, Angel Court, London, E. C. 

t . u a 

It is thòught likely that the condition 
as to unrestricted wavelengths of receiving 
apparatus vill be modified after practical 
¿*pericnce has been had of a bro'adchst 

rvice ' . . - 
.. 

a a a u a- 

A tank capable of being directed from a 
vircIess station many miles distant is un- 

dergoing trials. - 

a a a a 

Canadiait \vir1css experts will shortly 
visit this country in order to discuss with 
t1C Post 0111cc authorities a proposal to 
build a great wireless sation in the 
Dominion. 

a a u u 

Scottish experimenters are now finding 
it possible to hear more -telephony than 
vas formerly the case. Generally, Mar- 
:oni House is coniing in better in the 
nestern part of the country, and ori a 
recent evening \Vrittle was heard excel- 
lently on four and five valves in Glasgow. 
Quite a number of inhabitants of lonely 
districts in the Flighlands are tiking stcp 
to - secure sets which w-iII keep them in 
touch vith the pleasures of civilisation. 

u a u u 

Virelcss news sctvices arc uecl by all 
the five daily papers of Washington, 
U.S.A. - 

- 

a a a u 

Broadcasting at a big Housing and 
Health Exhibition in Glasgow is proving 
a great success, and is easily one of th 
roost attractiec items in the show. The 
opening ceremony was performed by Lady 
\Vcii., who, speaking into a viiekss micro- 
phone, had her voice carded to all parts of 
the exhibition. The broadcasting is being 

carried through by a local firm of piano 
and nitisic sellers in conjunction vitl the 
Marconi Company. 

u a u u u 

- It is officially stated that officers and 
other ranks of the Regular Army, Militia, 
Territorial Army, or Officers Training 
Corps - vlio wish to instal private wireless 
sets for sending or receiving messages, are 
suhjCct in all respects Ño the Postmaster- 
General's regulations governing the instal- 
lation and working of such sets. 

a u u u u 

Arrangements have been made whereby 
at the Glasgow and l)istrict Radio Club's 
exhibition on Saturday, November a 
special message will be sent t-o the show 
fr6m the Northolt station. The transmis- 
5ion- will take place at 7 on a wave- 
length of app-roxi mate I y 7,doo metres. 

u u u u 

Wireless cbihs are springing into exist- 
ence in various parts of Scotland with re- 
markable rapidity. In quite a 
few of the smaller totns, such - 

C» 

as Falkirk and Hamilton, en- 
thusiastic hands of amateurs 
are forming themselves into 
energetic organisations. So far 
these clubs are for the most 
part isolated bodies., being quite 
independent in action. It is 
suggested tjat s-orne sort of 
Scottish affiliation- should be 
fortned, to the advantage of all 
concerned. 

u u u u u 

A Czecho-Slovakian wireless 
company with a capital of 
100,000 crowns, bas been formed. 
The concern is named " Radio- 
slavia," and is intended for the 
construction and maintenance of 
wireless stations and the transmission of 
Press traffic. 

a u u u u 

FORTHCOMING EVENTS 
TELEPHONY TRANSMJSSIONS 

Eiffel Tower (F L ). ,600 metres. Each 
afternoon (Saturdays excepted). 
. The Hague, Hollànd (P C G G), i,oS5 
metres, G.M.'I'. Oct. 30, 3-5 p.m. 

Writtle (2 M T), 400 metrcs. Oct. 31, 8 

® 

CORRESPÖ1DENCE 

The Intervalve Transformer 
SIR,-In the interesting- article on the 

above by rvlt. W. J. J-oughin in No. i of 
AMATEUR WLRELESS a table is given of 
readings based on measurements of a re- 
ceiver in Use, and a suggestion is made 
that some . relationship exists bçtwccn 
the quantities. As a matter of interest, 
the writer plot-ted tite given values as per 
accompanying graph, from which it is 
evident that the voltage-current points lie 
on straight lines having the following 
equations 

5Ñ7YT. N n, Q 

tri. the action brought by the J\farconi 
Wireless Telegraph Company, 1.ithited, 
against the Mullard Radio Valve Corn- 
pany, Limited,, for infringement of valve 
l)atents owned by thc plaintiff company, 

lr. justice P. 0. Lawreice decided on 
October i9th that the Mullard val'e did 
riot constitute an infringcnien.t of either of 
those letters Patent. The defendants had 
alleged that the Ict-ters patentwerc, and 
had been, at aU material times invalid, 
but his lordship held that this attack made 
by the defendant company on the validity 
of the plaiMiff company's letters patent 
failed. - - - 

a u u u u 

A very curious incident occurred at the 
reception of the Prince's broadcast -speech 
-One of the Alexandia Palace attendants, 
vlìOE has been deaf for -- some years, heard 
every word of the speech in the grounds 
-some 200 feet asay íom the nearest 
Magnavox. - 

::- - 

/,'PDNCZ 

Graph of Transformer Valucs. 

Not ose. : m.a. 0.0333 V - 0.333 'ose.. m.a. O.01ú25 V + 0.13 - 

From the right-hand curves it vill he 
noticed that minimum impedance when the 
valve is n-ot oscillating òccurs when the 
plate voltage is about óo, ishile the maxi- 
mum value of impedance is reached with 
the valve oscillating and plate voltage 
about 65. Readers rho arc in a position 
-to take measurements- from their apparatus 
would derive valuable information from 
the -plotting of co-ordinate -valucs of 
various kinds, inasmuch as they could 
speculate with some degree of certainty as 
to the direction in which their experiments 
is leading them.-J. C. (Belfast). 

A CHANGE OF ADDRESS-Will readers 
note that Radio Supplies, 236, High Hoi- 
born, London, W.C.i, have moved to a 
address exatly two doors away, namely, 
234, High Holborn, Loñdon, W.C.i. 

Transmitting licences arc being granted 
to -- American- newspapers at the rate - 

about two each week. 
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HELLO SOMEBODY! 
WHO iS LOOKING FOR REAL VALUE 

Two-slide INDUCTANCE COIL 
Conwlele, 12 in. x 4 in. coil, mount d between wood 
ends with twobras røds,sliders and puners with 
small brass feet for fatening dowo to board or 
panel. Postage paid. 

HEAPPHONES 20 - 
Best Quality, French, 4,000 ohms, 
Double Receiver. Postage paii. 

INDUCTANCE COILS ¡9 
Wcund with 24 S.W.G. Enamellei Wire, 
12 4'. 12 X 3, i 3 Postage paid. 
LEADING-IN TUBES. Only in. dia overall. No large holes in 
window frame or wall required. Made with best quality vulcanised fibre 
tubeandterminalseachend. 6m 1/8, 9 in. 1/10, 12m. 2/, all post paid. 

New Price Sheets aent free. 

J A C K S O N ' BLAKE ROAD, FULHAM, 
, LONDON SW.'. 

THE HOLBORN RADIO CO. 
8, High Holborn, London, W.C.l, 

OFFER THE FOLLOWING SPECIAL LINES: 
Headphones. 4,000 ohm double lleadl.leecs ............... 24/i 
Headphones, 8,000 ohm double lieìdpieces ............... 26'6 
Vaive Detector Panel, completa in Mahogany Case, best tinish ...... 28)6 
Set of Parte willi drilled panel ant instructions for assembling above 

Detector Panel .............................. 14,'9 
Cabinet to Fit ......... 3/6 

Amplifying Panel, complete n Mahogany Case ............ 42/- 
Condenser, 0005, in Mahogany Case .................. 20 - 

,, ,. 
for l)a1Cl Iaoui)ing .................. II 6 

,, ,, ready to ascmblc ......... 89 
Crystal Set complete with iieadphones, Aerial Wire, Tosulatore, Earth 

Wire, etc ................................ 651 

Postage Extra. PRICE LIST POST FREE. 
It. you are in trouble with your set, call and see our te&inical adviser. 

Expert advicegratlLM.1 orders thspatclied same day as received. 

THE HOLBORN RADIO CO., 8, High Holborn, W.C. I. 
'Phone Cliii eeiy 778. (5 Doors [reus Grau's Inn Road 

RELIABLE APPARATUS 
AT POPULAR PRICES 

CRYSTAL SETS, VALVE SETS, etc. EVERY 
NECESSITY & LUXURY FOR THE WiRE- 

LESS EXPERIMENTER. 
Fully Illustrated List of Wireless Goods, post (ree,4d. 

H. D. BUTLER & CO., LTD. 
Office: BANK BUILDINGS. 222, CT. DOVER ST., S.E.I 

(O,tftosí/e Bu,o Tube SÉaEÎCC). 

Works : CANONBURY. LONDON, N.1 
Teej5tose : /h,.b c.c.c. ' Zflccouity, 'Phone Lonaoe." 

The RADIO 
PATHFINDER 

By RICHARD Pi, RANGER 
Profusely Illustrated. Cr. 8vo. 6s. 

Written iii simple non-technical language, this book 

is scientifically accurate (its accuracy has been 

attested by experts). lt imparts to the amateur a 

sound knowledge of the basic principles of radio 

telegraphy and telephony. 

HEI NEMANN 
- 

HAVE YOU A GRAMOPHONE? 
THEN GET A 

GRAMAPHIX LOUD SPEAKER 
THE GRAMAPHIX multiplies sound ! THE GRAMAPHIX 

fits any gramophone ! HAVE YOU HEARD THE CRAMAPHIX? 

IT 
produces 1u11 volume of sound wirhout distcrijon and makes your 

gramophone a RADIO LOUD SPEAKER. 
The Gramaphix utilises the cieniificaly desiçned tone amplifier of the 

gramophone Io secure mellowness and Beauty of Tono, therefore doing 
away with all that metallic sound, scratching and " ring ' associated with 
other loud pcakers. The Gramaphix is the talk of he wireless world. 

Adjusted in a Minute by a dìild. LATEST and LOUDEST, 

Why pay pounds when a better instrument can be secured for 

APPLY FOR 
j 

I M MEDIATE 
TRADE TERMS 

/ 

DELIVERY 
Postage 9i1. 

H ERE T t SPECIFIC GUARANTEE . TO RECEIVE TELEPHONY 
FROM A MINIMUM DISTANCE OF 25 MILES. 

THE B.N.B. CRYSTAL SET 7 17 6 
With 2 Sets of Double Earphcnes) 

Operates on Wave Lengths up to 1,000 Metres 

Outstanding merits : simplicity, sessitiveijess, efficiency and reliable audibiIity 
Fittedwith terminals for the edaptioti of h neycomb coils, thereby making s 

possible for performances broatcasted on longer wave.lengths to be received. Each 
set is guaranteed t) operate under soi-mat coielitions and is sold with LhiS guarantee. 
These set. have aU l,ven recently improved upon, consequently buyers will get 
tite latest and oust up.to.date instruments. 

LACLAD ELECTRICAL MANUFACTUI1NG AGENCY .Depl.A', 
98.REAT QUEEN STREET, KINGSWAY Ilolborn End), W.C.2 Gerrard 5341. 

B WIRELESS 
n ADVERTISING 
,] . 

1912-1922 
Our Chuilfl to specialised kllOWltdge in \Vireless 

Advertising is based OD Ten Years practical 

experience. This, together with our Complete 

\Vireless Advertising Organisation, is at tim 

disposal of every bo;ir,-flde Advertiser entirely 

frc of charge. No business is too small or tot) 

large to command our pronapt attel)tiofl and 

courtesy. 

\Vhatever your Advert ising problem or difficulty 

it will pay you to get in touch with us. 

huy your exi)erielice 'hen expert advice is yours 

for the asking? 

BERTRAM DAY'S 
Brtnat, Ds .i Co., Ltd., 

Organisera of tite First Al1-,ritish 
. - Wireless Exhibition, I 922 - 
Wireless Publicity Specialists 

, Contractors, Printers & Publishers, 
9 & 10, CHARING CROSS, S.W.1. 

----- Gerrard 8063-8064------- 
IAxciIt:s .51 .lANCUE5TIi AND CIAS 
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. OUR INFORMATION BUREAU 
Expert Replies to Readers' Questtons Hundreds of Replies are sent by Post. 

TO ENSURE A PROMPT REPLY -PLEASE OBSERVE THE. FOLLOWING RULES 

Write distinctly, give all necessary details and keep to the point. Ask one Question at a time-neve? more 

- 
than two. Send a Stamped and Addressed Envelope. Send the Coupon cut from this page. 

Condenser Capacity 
Q.-Please state the capacay of a tubular 

ondeuser, whose plates are 3 in. long and form 
two halves of a tube 2k in. in diameter, these 
moving plates to rotate. How should two 
such condensers be connected to obtain 
maximum total capacity ?-H. G. S. (o3). 

: A.-This type of condenser is known as the 
parallel-plate condenser and may.be calculated 
by the following :- 

s ÄÏN - 
5,000 X 900 X d. 

. Where S =' capacity in microfarads. 
A = area of one plate in square inches. 

. K = the specific inductive capacity of 
the dielectric (Glass = 8.45 approximately). 

N = the number of dielectrics under 
fl strain. 

N = the thickness of the dielectric in 
inches. 

Considering the above prticulars, 
s - 3.92. X 8.4xixth ioô - 

5,000 X 900 X I 900,000 
= .0005 I microfarads approximately. 

To obtain maximum value for two or more 
condensers always connect them in parallel 
with each other.-L. C. 

CLUB DOINGS 
e,,f,/fççJ',www'J 

Barnsley and District Amateur 
Wireless Associat!on 

Hon. Sec.-G: W. \VIGCLESW0RTa, 13, King 
Edward Gardens, Barnsley. 
AT the officiaj opçning night of the above 
association, held on October i i tli, the address 
cvas followed by a lecture divided into two 
parts-the.first part on " Hetethdyning," and 
the second part on " Directional Wireless." 

' In his remarks upon heterodyning, that is of 
heat reception without an oscillating aerial, 
the president emphasised the necessity for 
eliminating interference with other people's 
reception. To this end the president stated 
his intention of presenting to the association 
n " Heterodyne " wave-meter. The presi- 
(lent's lecture on. directional wireless was 
clearly elucidated by means of a large map, 
and appliaiíces for tracing both land and air 
transmitting stations. 

Wolverhampton and District 
Wireless Society 

Hon. Sec.-J. A. H. DJvEv, 232, Gt. Brickkiln 
Street, Wolverhamptou. 
AT a meeting of the above society held on 
Oct. th a very interesting lecture was given 
by Mr. D. P. Baker on " Time-Sundials to 
Wireless." . 

The lecturer in lis discourse took the meet- 
¡ng back to the old, methods of recoraing time, 
leading up step by step to the most modern 
methods of recording time by wireless. 

The Leicestershire Radio and 
Scientific Society 

q00 Sec.-J. R. C.Lwr,Ev, 269, Mere Road, 
Iicester. 
TriE Leicestershire Radio and Scientific 

Society held their bi-monthly meeting on 
Oct. 9th, when S. Skeet, Ests.. delivered a 
lecture on " Set Construction.' This he did 
very successfully. illustrating his remarks by 
many beautiful examples of his own work. 

The Wakefield and District Wireless 
. Society 
Hon. SeC.-ED. SWALE, Ii, Thornes Road, 

,. Thornes, Wäkefield. 
A MEE'tING was held on Oct. 6th in the Y.M.C.A. 
when Mr R. Leedal, A.M.I.E.E., read a paper 
on " Accumulators. " Many useful hints on 
time use and care of accunu1ators were given 
by Mr. Leedal On Oct 13th another meeting 
was held in the Y.M.C.A., whenMr. Bateman 
gave a very interesting. lecture on' his own re- 
ceiving station. Mr. Bateman had on show a 
good deal of his apparatus, and very ably 
kscribed it, drawing diagrams on the black- 

. board and showing how one, two or three 
valves could be used at will. 

Tottenham Wireless Society 
Iqon. Sec.-R. A. BARKER, 22, Broadwater 
Road, Bruce Grove, N.17. 
Tug third meeting waa held on Ott. 5th, and 
was opened with half-an-hour's buzzer practice. 
Time chairnan then gave a lecture on ' Retro- 
active Amplication," which was of great in- 
terest to' everybody present. It was decided 
that the future place of meeting should be the 
Bruce Grove Schools, Sperling Road. and 
that the evening should be changed to the 
Wednesday of every week. 

The Fuiham and Putney Radio 
. Society 

Hon. Sec-J. Wiucimv DEWHURST, 52, North 
End Road, West Kensington, London, Wi4. 
AT a meeting held on October i3th after the 
preliminary business was isposed of, Mr. 
Houstoun opened discussion on the various 
forms of amplification and the screening of 
transformers, and Mr. Honstoun promised to 

- have a set at the next meeting witl a new 
type of screening arrangement. Another dis- 
cussion was started on accumulators, and Mr. 
Culver gave a short explanation of the various 
ways the plates are now made. Mr. V. Craster 
mentioned a method they have in America of 
exchanging a fully charged element for a dis- 
charged one to obviate the waiting for accu- 
mulators to be recharged. 

Sunderland Wireless and Scientific 
Association 

Hon. Sec.-H. G. MAC Coi,r,, North Elms, 
Sunderland. 
Ti-rE last general meeting of the session was 
held at the Technical College on Sept. 23rd. 
Nominations having been received for the 
officers and committee for the ensuing year, 
Mr. R Sotherland Allan opened a discussion 
on. the prôgramme for the next session. He 
infoxnijd the meeting that a suite of rooms had 
been obt tined for the association at Westfield 
House, consistrng of a reading room, experi- 
mental and lecture room, secretary's office, 
and cloal room. These rooms are to be open 
daily for the use of members. 

He theim explained that the committee had 
arranged to run a number of courses of 1cc- 

tures jointly with the Sunderland Y.M.C.A. 
Radio Society. The following courses had 
been arranged :- ; 

(i) Course of 24 wireless lectures. 
(2) Course of 12 lectures on elementary 

magnetism and electricity . (before Christmas) 
followed by i z elementary wireless lectures. 

(3) Course of elementary wireless lectures for 
bginners. 

(4) Lectures on other scientific subjects, 
lecturettes, debates, etc. 

(5) Four public popular lectures 
(6) Courses of senior and junior buzzer 

practices. 
The association held a wireless and scientific 

exhibition in connection , with the Sunder- 
land Housing and Health Exhibition, at the 
Whitehall Rink from October 3rd to i4th. 

The Liverpool Wireless Society 
Hon. Sec.-M. C. L. Lvows, 76. Old Hall 
Street, Liverpool. 
A rETIsG of the above society was held on 
October 12th; wlsen Professor E. W. Marchant, 
D.Sc., delivered an address on the subject 
., Wireless Broadcasting." Briefly tracing the 
early history of wireless telegraphy point by 
point right up to the latest developments of 
the science, he entered upon the main featnre 
of his address, which were the advantages and 
disadvantages of wireless broadcasting as we 
might expect to develop into in the course 
of a very short space of time. 

Belfast Radio Association 
Hon. SC.-MR. S. Dscnsox, mx, Eglantine 
Avenue, Belfast. 
THE inaugural meeting of the above associa- 
tion was held on Oct. 6th. Applications for 
membership are invited. 

ANNOUNCEMENTS 
.. Amateur WireIes5 and EP.etrtc$." F.dited by 

Bernard E. Jones. Pricc'Thrrtpeace. PubIisbd on 
Thursdays-and bearing the dale of Satueday !mwe- 
diatcly following. it will be- sent poit free to any 
part of the world-3 months. 45. fMI. O moetb, 
bs. çd ; 

12 months, 175. 6d. Postal OTdez,, Post 
Office Orders, or Cheques should be gnade payabLe 
to the Proprietors, Canneti & Co. Ltd. 
Qenetal CorreBpondence is to be brief and written 

00 one side ot the paper only. Ali sketches and 
drawings mo be on separate abeets. 

Contributions are always welcomes will be prowptly 
considered. and it used will be ptid tot. 

Comfluinlations should be addressed, accotdiag to 
theit nature, to The Editor, The Adsrrrteweet 
i..nager or The Fublisher, " Amateuc Wu:lesn,' 
La Utile Sausage. London, E.C... 

Ekctrus 

Qucrist's Coupon AvailaUe until 
Saturday, Nov. 4. 1922 
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T.M.C. 3-VALVE 
BROADCASTiNG SET. 

AREVELATION i Wire!ess Sets employing I -valve detector, two valves for 

low frequency amplification. Apparatus mounted includes Variable Filament Resis- 
tance, three-Valve Sockets, Grid Leak and Condenser, two highly efficient Trans- 

formers, Grid Potential Blocking Condenser, Variable Condenser, Series Parallel Switch, 
Switch for using Loud Speaker or Headphones, Tuner and Reactance, complete with 
three Valves, Loud Speaker and Set of De-Luxe " Headphones. Mounted in 

Polished Walnut. Size 9 x 7 x lØ inches high. 

THE MARVELLOUS 3-VALVE SET THAT 
WAS THE FEATURE OF THE EXHIBITION 

t'' ' I ........... 

The TELEPHONE MANUFACTURING Co., Ltd., 
HOLLINGSWORTH WORKS, WEST DULWICH, S.E.21. 

Telephone SYDENHAM 2460 Tclegrams " BUBASTIS. DULCROX." 

THE 

"SENSIFONE" 

4000 OHMS 
iN SERIES 

EVERY SET TESTED 
AND GUARANTEED 

27/6 
CoinpieLe 

. \ 
with 

Flexible 
Cords 

SPECIAL TERMS 
TO THE TRADE 

These Headphones 
are so named 
because they are so 

highly sensitive to 

even the weakest 
signals. "Sensifones" 
are all that modern 
skill can make them. 
You may get a more 
expensive set, but 
you will not get a 

better. They are 
made right. 

a 
Sole Makers: 

TOWNSIIEND'S Ltd. 
(Established 1831) 

49, ERNEST STREET, BIRMINGHAM 

{ 

LONDOS : COWARD & CO., 8L Charlotte Strcet. Wi 
. MANCHESTER : COULSTON & CO. 5, Cross Street Agents and Showrooms. 

NEWCASTLE : R. F. SUNDERLANO. Mi1brn tionse 
C ASCOW : CLARKSON HOQD & CO., 45 Hoe Street 

Splendid Valve Sets 
Whether you can spend little or much, you will learn far 
more by building up your own Set. Our standardised Unit 
System prrmits you to add further Valves just as you wish. 
Well-deagned instrument', finished ready for use, or in sets 
of parts with full instructions, eso be built up in a few 
hours ors the kitchen table without previous experience. 

SETS OF PARTS Get Peto Scott Stan- 
: dardised Units and 
: No. 4 Detector Unir - 17/6 : 

No. Low Freq. Unit 33 6 tart right. Our new 
No. 3 High Frcq. Unit 1316 Booklet (6d. post free, Mahogoriy Cabinets to 

i fit - - . each 3 6 returnable w.th hrst 
i Postage gi perpanel extra, but crder) tells you al 
i all ordeis oser Lu sent post tree. - 

.............................................. aDout toss new system 

Offices and Shiowrorus 
FEATFERSTONE HOUS', 
64, HIGH HOLb0RN, Wc.i. 
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HULLO EVERYBODY! 
COMPARE PRICES ! COMPARE QUALITY!! 

COMPLETE SETS OF PARTS FOR MAKING VARIABLE 
CONDENSERS 

prox. 
¡Vo. o] These Sets are complete ready for assembling and consist of the following 

Capacity in 
1-lates 

P)/e parts : Necessary Aluminium Vanes (fixed and mo''ing), all standard siz, 
Microfarads large and small Spacer Washers, Centre Square Spindle with Knob screwed 

2 hA. 3 round screwed Rods for sides, necessary Nuts and Washers, grass 
0015 85 10/- Pointer, Engraved Scale, 2 Terminals, LocK Nuts, 3 Bushes and 2 Bronze 
001 51 7/6 Coil Spring Washers. Every part guaranteed best workmanship and 
00075 43 6/9 quality. Generous quantity of all spares supplied. 
Ooj5 29 5/6 
0003 19 3/6 2 EBONITE (Drilled) ENDS supplied free of charge with the following Sets: 
OtO2 13 2/3 0015, 001, 00075, 0005 
0 O1 

Vernier 
7 
3 

2/- 

1j9 
Postage 1/3 per set extra. TRADE DISCOUNT 

Aerial Wire, 7122 Bare Copper, Stranded, best 
quality, ioo ft. 3/- ; io ft. 4/6. Postage if-. 

Condenser Vanes, guaranteed accurate, i doz. 
7d. ; 6 doz. 3f-. 

Large Spacer Washers, 4d. doz. ; 6 doz. 1/9. 

Small Spacer Washers, 3d. doz. ; 6 doz. 1f-. 

Ebonite Discs, round, . in., bd. each (drilled). 
Ebonite for top and bottom (square), 1/6 pair. 
Ebonite, 4f. lb. , in. and in. 
Brass Washer8, 2 BA, 1d. doz. ; 6 doz. Sd. 

Brass Washers, 4 and BA, doz. 2d 

Contact Studs, turned and polished, complete 
scitli nut, 5 BA, per doz. Sd. 

Switch Arms, complete ith knob, laminated 
blade, bushes, nuts, etc., 10d., 1f., 1)6, 1/8. 

Crystal Cups, 2 screws, 1d. ; 1/3 doz. 
Large Cups, screws, Sd. ; 3/6 doz. 
500 Crystal Detectors at 2/6. 

Pericon Crystal Detectors, tj.. 

Crystal Detectors, z cups enclosed ivitli glass 
cover, dust proof, 4/6. 

Valve Sockets, turned and polished, shouldered 
base, with nut and washer, for 5d. 

Terminals, 4 BA, complete with nut and washer, 
1/- doz. 

Terminals, \V.O. pattern, complete with nut and 
washer, 1/6 doz. 

Terminals, WO. large, complete with nut and 
svasher, 1/8 doz. 

Terminals, z BA large, complete with nut and 
's asher, 2/3 doz. 

Terminals, telephone, complete with nut and 
ivasher, 1/3 doz. 

Terminals, telephone, complete with nut and 
svasher, 1/3 doz. ; small size. 

Knobs, i in. diameter, tapped 2 BA, 2d cavIl. 
Knobs, ii; in. diameter, tapped z BA, 3d. and 

Sd. each. 
Knobs, i in. diameter, z BA nut, 4d. and 5d. 

each. 

HEADPHONES 

Reel Insulators, z in., 1/- doz (not sent by 
post). 

Inductance Coils, 12 by 4, wound 24 enamel 
ssire, 3/3 (not sent by post). 

Fixed Condensers, ebonite, with terminais, I/e, 
1/8, 2/-. From .0003 to.004. 

Insulating Sleeving, all colours, yard lengths, 
Sd.; 3 for 1/2 ; 4/3 doz. 

Filament Resistances, for panel mounting, very 
ftne valties, 2/6, 3/6 each. 

Laminated Blades, for switch arms, 3d. each; 
2/6 doz. 

Condenser Bushes, Id. each ; led. doz. 
Ivorine Scales, o-ISO, 4d., 5d., ed. each. 
Switch on Ebonite Base, D.P.D.T. 2/.. 
Switches, S.P.S.T., S.P.D.T., 1/6 and 1/9. 

Brass Hexagon Nuts, z BA, 3 lIA, 4 BA, BA, 
(I BA, 3d. doz. ; 6 doz. 1/3. 

Crystals. Hertzite now in stock, 1/6, 2/. piece. 
Oojah Basket Coils 7 in set, 5/., 

Best French Manufacture, with Universal Joint. Equal to any other 
or more expensive phone on the market. Resistance 4,000 ohms, 

j'. highest possible insulation, selected tungsten steel magnets, heavy and 

insulated cords, polished aluminium case, oxidised copper headbands, 
Ebonite earcaps. 

Excellent Phones, 4,000 ohms, at 21/- and 22I6 Headphones, &oo ohms, at 251- 
Single, 4,000 ohms, 12/.; 2,000 ohms,, 10/-. Trade Supplied. 

Please enclose sufficient to cover postage and packing, as above prices are too low to permit of being sent otherwise. 

LISLE STREET, M. RAYMOND, 27 
W.O.2. 

RIGHT OPPOSITE 'Phonet To avoid mstakes, this address is close to 
Gerrard DALY'S GALLERY DOOR. 4637 Charing X Road and Leicester Square Tube. 
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CQ, CQ, CQ, de 5DB, 5DB, 5DB 
See What YOU SAVE 

4,000 OHMS PHONES 
22/6 *- 

PER PAIR. POSTAGE, Is. EXTRA. 

GUARANTEED, TESTED. 
Contact Studs, by , with nut, gd. per dozen. 
Systoflex Sleeving, assorted colours, 5d. per yard. 
Ebonite Knobs, i in., tapped 2 B.A., 4d., 5d., and 6d. 

Grid Condensers, '0003, extra quality, is. 6d., is, gd. 

Aerial Wire, 7/22, copper stranded, 3s. 6d. ioo ft. Post is. 3d. 

VALVE HOI ER turned ebonite, polished, with 8 nuts 
T 14 lJ and 4 washers, lid. each. 

Switch Arms, complete with laminated blade, collar. nuts, 
pointer, etc., special value, is. 3d., is. 8d., s. each. 

Filament Resistances, with knob and pointer, 3S. & 3s. 6d. each 
Terminals, 4 BA., is. 6d. per dozen various others, is. gd., 

25. per dozen. 
Terminals, Telephone, Is. jod., 2S. per dozen. 
Slider Knob and Plunger, best quality. 6d. each ; with 

13-in. brass rod, iod. Post 3d. extra. 

Please include sufficient for postage. The above prkes 
are too low to admit goods being sent otherwise. 

C. H. P. NLJTTER, Ex:, 

Radio Corner, 243a, Selhurst Road, 
South Norwood, S.E.25. 

STEVENS'S AUCTION ROOMS LTD. 
(Established i 760) 

AN IMPORTANT SALE OF EX-GOVERNMENT 

WIRELESS APPARATUS, 

including 

BROWN'S HEAD TELEPHONES, Reed Type, 120 and 
8,000 ohms, in new condition. 

C. MARK III 3-VALVE AMPLIFIERS (kw frequency), 
in new condition. 

NEW MARK III TUNERS, MARK III C.W. TRANS- 
MITTERS and RECEIVERS. 

B MARK II 2-VALVE DETECTOR AMPLIFIERS, 50- 

WATT SPARK TRENCH SETS for Receiving and 
Transmitting, Valve Boxes, Teak Instrument Cases, 
a quantity of i 3-ft. masts, and a large quantity of 
Miscellaneous WIRELESS GEAR. 

STEVENS'S AUCTION ROOMS LTD. 
will sell the above by auction at their Great Rooms, 

38, King Street, Covent Garden, W.C.2. 

Thursday, 2nd November, 1922, at 12.30 o'clock precisely. 

On View Wednesday afternoon from 15.30 to .3o. 
and on morning of sale from 9.30 till ¡2 o'clock. 

Catalogues free on application. 
Telephone 1824 (errar,l. Telegrams Auks, Rand, Loi,lon. 

4S i lmatcir 

Universal EIÌric Supply 
4 BROWN STREET 
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BEST VALUE :: RELIABLE QUALITY 
CONSULT OUR LARGE ILLUSTRATED 

L . , 

HII ue CATALOGUE FOR ALL 

II ____ 

WIRELESS SUPPLIES 
II 

. .. AND COMPLETE SETS 
I liii 

&e.4 POST FREE, Gd. 

hIll 
DOUBLE (ONDENiER PARTS. 

li Il . 

HEAD RECEIVERS. Fixed and Moving 
Q . 

Complete ,vili Cord,. Vanes: 
. 4.O5Oohn, .... 22/6 

8000 ...... 27,6 
In. dia ... 1,6 doz. 

.-f_] 

L-' 

Wireless Cord8 for 
1)ouble 1ieo41lecevers, 

Centre Rod: 
G 

Laminated Switch 
u.E.S. LOUD SPEAKER 

In J!) 
rad 

I.OWFREQUENCYAND FILAMENT RHEOSTAT 

dV1A .. TELEPHONE TRANS- MARCONI OSRAM" .. 
. FORMERS, 21. TYPE VALVES, 

PLUG-IN TYPE 17/6 

G:;'-'i Extremely TRANSIORMER. AERIAL WIRE. 
Sensitive iTnwouod 3,.. 

Wound for variow, 5/20 . 4/.; 7)2 2 . . 5. 

NICH NOTE wave length, from 6/. per iou ti. 

AERIAL INSULATOR. 
ZER BUZ . 

FIXED CONDENSER, Steel, .0', 4d. 21, 105. 
Skeleton Type, with Clips. 

to aie 3. Egg, ii'xi". 6d. 

z. 
. Mounted n bo , 

al 
. 

HICH GRADE 
THE " MIRONITE," 

the newSuperCrystal 
I 

ACCUMULATORS. EceptIo,,ol reoult, , 

2 . 
..... oht,ined. 

i : . per elocted piece. 

A RECEIVING SET WITHOUT 'PHONES 
IS LIKE A SHIP WITHOUT A RUDDER 

Th ' Brown " SuperSensitive Telephones 
These Telephones are unquestionably the clearest and most sensitive made, 
and, consequently, increase the distance over which wireless can be heard. 
BROWN'S aie recognised as the most comfortable to wear, due to their 
extreme lightness in weight and adaptable adjustment. There is no wire- 
less headphones in the world to compare with BROWN'S. 

7' "A" TYPE 
Low Resistance 

58f- 
Righ Resistance 
62/- to 66/- 

"D" TYPE 
Low Resistance 

48/- 
High Resistance 

52/- 

(.4 bore Prices include cords.) 

Wireless Instruments and parts 
manufactured bI' and bearing the 
carite ' ' BROWN " Cftil still be bought 
with absolute contdenee in their 

èquality, 

value, and efficiency, because \ throughout this period of teere 'ing 
-\ wireless aetirity S. O. BROWN, 

. Ltd., liase wisely refused to lower 
their high standard of quality. 

.7 IMPORTANTNOTICE,-When pur. ' Cba.slug BROWNS, you shoild see 
that ti,, naine BROWN is stamped 
on the back of each ear-piece. 

IN, UNIVERSAL USE, AS 
. SUPPLIED To BRITISH, 

ALLIED AND FOREIGN 
GOVERNMENTS. 

ILLUSTRATED CATALOGUES POST FREE 

Head Office & lVo,hs- Lordo,, Showroo,n- 

Victoria Rd., NORTH 19, MORTIMER STREET 
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LIVERPOOL MARINE AND GENERAL 
:: INSURANCE COMPANY, LIMITED 
LONDON OFFICE : 7, Angel Courl, Throgmorlon St., E.C.2 

FIRE. ACCIDENT. MARiNE. 
Write for particulars of our SPECIAL 
WIRELESS POLICY (Annual premium 
7/6), which covers fire and other 
damage to the complete Wireless 
Set and also indemnifies the owner 
against claims arising from damage 
to property or persons through the 
breakdown of outside aerial and its 

supports. 

ELECTRADIX RADIOS. 

IMMEDIATE DELIVERY 
FROM OUR HUGE STOCKS 

Everything from a Recorder to 

an Earth Clip 
The best equipped City depot. 

COME AND SEE US 

9, COLONIAL AVENUE is 

first opening on left in the 
Minories, nr. Aldgate Station, 
Metropolitan Railway. 

LESLIE DIXON & 
9. COLONIAL AVENUE. MINORIES. E.1 

HAVE YOU GOT O?IE 
,,f o,r ied Pka Ltts. IS. .55 radio parts at ' ' right ' prices. A 
few caaplas are quoted h&oa. L.F. PANEL, COMPI ETE PARTS, 
28. ; HF. 23/6 3 DETECTOR PANEL 18f. ; T1NER, 43f6 

4 ait ,ritli d,j led chaSte tops and diogr o, for adding more val, es 
an C,it 1,lau). FRASRR l'AT. COiL HOLDER, o coils. iO.; 

coils, i/9 ; FRASER BASKET COIL ADAPTERS fit stan. 
,lard olrters) 219 cad,. Car,age paid aver £1. - JAMES FItAER & CO. (address bel0v). 
RADIO TIJITION COURSES, Professional or otheraise. Ala 
1riegra hy, ee. Apply f e Pros. Il., T1E ELECTaICAI. 
TRAINZN' COLLEGE. Radio House. Manor 
Gardens. Holloway. LondOn, N.7. 'Shone: North ,o6. 

SCIENTIFIC APPLIANCES 
LESS PARTS oasI Materials at Lowest Prices. 
c,L.l fliiÇi See or IIO,Iefl.O stock Cr write (or Inlortuation and Prices. 

J /,s- f Le,d;r, 

SCINT .FIC APPLIANCES. 
11 and 29, Sicilian Avenue. London, W.C.1. 

482 

CRYSTAL SETS IN CABINET 
Complete willi 4.000 ohms Phones, Aerial, ele., 

£4, cash with order. 
Without Phones, £2 lOs.,,,,,, 

Or ori easy payments, £1 with order and 5e. per sveek. 
VARIABLE CONDENSERS. any Capacity or type. 

COIL HOLDERS. CRYSTAL D TECTORS. 
FILAMENT RESISTANCES, INDUCTANCE 

STUD BASES. SWITCH ARMS. etc. 
.. Send Stamp for Lists. Oar Prices wili astound you. 

Save money by dealing direct with the Manufacturers. 
Trade only supplied on small Brass Parts. 

T. W, HALL & CO,, Manufacturers, 
58, HARDMAN ST., MANCHESTER. 

LOOK' 

CAN YOU BEAT 
. . . THESE PRICES 

Wireless Receiving Sets with 'Phones (4,000 ohms) 

A Set. £2 2, B See. £2 12 6, C Set, £3 3. 
Headphones (4 000 ohms, 28/8 per pair. Loud Speaker, 31/6 

L'TIIES. A 2-is. centre lathe lorthe Wireless enthusiast, £1 . 

tJon't ¡nias these remarkable bargains. Send your 
order now. Stamp. Echo Tool SpecallstS, Albert 

Works, Westow Hil', Upior Norwood, S.E.19. 

EASY TERMS OR CASH 
Mallard Phones. 4,000 ohms. 35e. Ora Valves, 15s. Variable Con. 
denser,. ,a,nembted. 15)55, 175 Cd ; 001, Sto. Cd. ; fixed capacity 
Conde,ssers. OOs to 055, 8e. each (Seid Leak and Condenser, 4a Gd. 
bilament itesistanees, SS. and is. ; Phone Trañstormers. t38. 6d. 
a,sd 7s. ta. ; L F. ditto, Ste. Intarvaive ditto, 510. 

; 
Accornulator, 

4 soIt, tSs. SIP. Battery, SS voit, So. Gd. 
; 
S Coitholder 57s. Gd.; 

Coils at list prices, Aerial SVire. 100 ft., 7 22, str. copper. 45. Cd.; 
Vatveholdecu, la, Gd ; Switch Arms Sn. Gd. ; Terminals, etc. 
l'oilohed Cabinets with Ebonite Panel foc 1, 5 OC Sralvea, coaaiy 
drilled price. on application. Single oc complete sets of parto 
with full iost,uctlsns and dtagcamo supplied on easy terms, 
stamped enveloce.-G. BUSH. 110, Sutherland Avenue, 
&ondofl, W.9. 

high-cl' sa s:,,gto Reccisers, 4,OcO ohms. , 8/8 or 16. talc 
Crystal Sets Complete svith 'Phones ....... £2 9 0 
Siegte Valse Seta, ccosptete sailli all Accessories .. £5 10 0 
T,vo ,, ,, ,. £900 
Variable Cocctcnsccs foc Panel Mmml mo,, 7/6 ; oes3, 8/6; 
1016 ; 

,00. 3.4/6 rarI,. Cabicet Mco,,t, 1.. estro Sl,eet 
Ebonite, 3/9 h. ; \otvc Holders, 1!. each ; Fi,a,ncst Resista,,ccs, 
2,0 each ; Slider lid l'lcingcr, 7d. cacti ; AcculcL,latscs, sa volts 

J o stops. 4/O each. 

AI.I. ABOVE ARE CUARANTEED. POSTAGE EXTRA. 

w. H. SALT. 161, York Rd., Battersea, S.W.11. 

HEADPHONES 
THE CHEAPEST ON THE MARKET 

4,000 ohms 20f. \ POST FREE 
8,000 ohms 22/- ) 

CA'H WITH ORDER 

As used ín French Army and Navy. 
Complete with headhands and 6 ft. 
flex cord. Beautifully finished. Made 
from best materials. Satisfaction guar- 

PORTLAND'S PARTS BY POST 
I 

anteed, Delivery by return. :: t: t: 

Ali parts fit and match. Ebonite, by return, 4'- lb., any size. i 
CITY TELEPHONE & ELECTRIC CO., 

Generous trade discount. List free. I 
1O CAXTON ROAD, LONDON, N.22. 

PORTLAND, 39. Sinclair Road, Olympia, W.14. ---- 
MAXY'S WIR1I.LESS BUREAU ASK LO. Stake a Crystal Sat, 5,500 fletees. Thus acquire some practice you can 

tl'cti convert it into a Valve Set if you svisti. Former 9 -j.. 5, wousd Cottoti 
covered Wite Ebonite Panel, Drilled and Tapped (25), htuds and Terminals, A. V'. 
iCtiobs arid Crystal (mounted), fluait ois Wirings well-made Cabinets £1 15 0 

French Head 'Phsne, 4,000 oSons ..................... I 10 0 

for list Complete Aerial Set .............................. 10 6 of 
Titis gives you a Complete Set for Listening-in, carriage paid, for .......... £3 15 6 

'j' The ahoye is supplied assetnbtrd tu cabinet with phones and aerial, ready for use, t e c h n i c al cariags paid, £5. Money returned ifnot satisfied. 
Special Offer---Lightning Arrester for Panel Mottnting, trost free, 2/-. ß k 24, Ludg te Hill, .C.4, and Market flail, London Road, Brighton 

GENUINE BARGAINS 
Special Offer fI' this week- 

" 
! We solicit your inquithes Moorliead R vali'eci, absolutely new ...... i I i. for all component parts i 

LeArnsy Intervalve Iransformera ......... 18,6 Valva are sent at pur- 
, , ,, ¶lelephe.ne ,, ' ......... 

Browns 'l'pe A Telephones, asnew 
i 5 . chasers risic by registered 

ipost. Pest paid on atl 
n.E. s,oio n ..................... 40 orders over £2. LB. a20w .................. 35. ............................................. 

t,3itocir tes D :tafr,t, a,:dSI,onr-roo,,a r 

321, Vauzhail Bridge Road, Victos-fa, S.W.1. 't'hre ; l'icloria 54x3. 

WHALE 8e CO., 201, Powis St., WOOLWICH, S.E.18. lli3l5, 
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PREPAID ADVERTISEMENTS. 

BA. Screws, Nuts, and Washers, assorted gross, 
25. ; list, ad.-J. II. Bennett, Station Road, \Villesden 
Junction. (14 lt 

Working Drawings of wireless vets supplied. 
Sound technical advice.-Puckle, Buckhurst Hill, 
Esses. [7 r 

Huge purchase of ex.Qovernment Wireless Stock. 
Write for list giving full details. I.o-watt dytsamos, 
Li ; hedgehog cous, 35. Cd. ; loud speakers, 200 
ohms, ys. 6d. ; i-in. spark coils, mo. ; ii-in. spark 
coils, 525. 6d. ; morse tapping keys, 35., etc. etc. etc. 
Three days' approval against cash, or please call. 
Write for detailed price list of all goods.-E. j. 
Galpits, ¡6, Loampit Hill, Lewisham, S.E.t3, London. 

(15S 
Sympathisera with Soldiers and Sailors who have 

been blinded or deprived of useful sight in tite war 
are reminded that the address at svhicli they are 
being cared for and trained is the Headquarters of 
St. Dunstan's Work, tuner Circle, Regent's Park, 
London, N.W.i. Cheques to be made payable to 
tice Treasurer. (Registered under the Blind Per- 
sons Act, 1920.) 

Actual Manufacturers of svireless parts and acces- 
suries requiring orders communicate \Vireless in- 
stallationo, Ltd., 15, Aldersgate Street, EC. fs 

Wireless Dealers throughout Great Britain are 
strongly advised to stock parts for making uf' 
wireless sets. Buy your parts direct from.the factory 
at wholesale prices.-Newtonia Wireless Factory, ij 
and i, Whitcomb Street, London, W.C.2. 

Double Slide Inductance, tubritar variable cos- 
denser, " Gamage " silicon detector, telephone cori- 
denser, mounted panel, all finished mahogany, under' 
neatli wiring ; pair 4,000-ohm phones, complete ; 400- 
olios phone complete ; P.0.-type ; s in. spark 
coil; two spreaders, complete (insulators, bridles). 
Lot, £5 6s.-II, St. Luke's Terrace, Dewsbury. Li s 

Variable Condensers, .000g circular pattern, 145. td. 
each ; postage, 9d. ; satisfaction guaranteed.- 
Spencer Apparatus Co., 19, Sandringham Road, 
\Vatferd. . . [4 s 

Buzzers.-Specially constructed instruments by 
,vl,ich crystals can be set for reception; zs. 6d. , post 
free-Frank Hooydónk, Itorosey Rise, N.iq. ji r 

Amateurs.-Filament rheostats, S ohms, o stud; 
potentiometer rheostats, ato ohms, i6 stbd, cxcellent 
for crystals. Es-Naval, is. td. each, post free.- 
Slonk, 4, Alma Road, Plymouth. [g a 

Novices.-Understaud your hobby by a simple 
course of instruction. Particulars frce.-Thompsoiot 
11, Upper North Street, Brighton. . [S s 

Telephone Receivers Rewound up to loso ohmg 
SS. ; 

a,000 ohms, 7s. td. Cash with aider-M. li: 
hampshire, Sydettliam Road, S.E.aíe lga 

Single Earpieces, 3S. ; postage 4d.-WiIIS, iao, 
Station Road, Hendon. 16 s 

To Amateur8.- round ebonite, 3d. ft-b4, Ponte- 
fract Road, Baensley. t s 

Lsd. 
Receivers, Ex-Govt.. loo ohm, 'without cords - 3 6 

i, ,, G.P.O., 110 ohm, with cords - 5 6 
,, ', R. AIt. W'irelecs, 200 ohm ...... .- 8 6 

,, New 4,OCO Ohm D.W., New Wireless i I 6 
Telephone Jacks .................. - 3 0 

'I 
Plugs and Cords - ..... , - 5 6 

, , 
))etvar Switches, 12.peinb ...... -. 4 0 

Valve Holders, 2 Nuts and Terminals, Ebonite - i 4 
3way Coil Holders, on Ebonite nase ...... - 12 6 

,, ,, ,, I, ' mounte,t 
on Mahogany Stand - 18 6 

Best " A" Lbonice, .in. thick, matt finish, cut 
and finished to size, per lb .... - 5 0 

Engraving, Drilling, and Cabinets on Application 

w. H. AGAR 
Telephone Engineer 

2, Finsbury Avenue, London, E.C.2 
Tetophouc-LONPON WALL 5355 

........... All the News in ............ 
a Nutshell in 

cThe DAILY GRAPHIC 
The Perfect 
Picture Paper ........... 

S PECIAL OFFER NOW'S YOUR CHANCE WHILE OBTAINABLE ORDER NOW, SATISFACTION GUARANTEED 
Cr'stal Sets, with double slide inductance, range so to 90cc isefres, 25 miles telephony, sor, 
miles spis. complete wiii crystal detector with tested crystal (no batteries required), telephone 
condenser and terminals. Polished mahogany throughout, size or' X as' X 6 high, complete 
with e pair of Browns " ID " 4,000 W. (new) Phones only. £4 18 6 Limited number. 
Crystal sets only as above, each 4710. Crystal detectors with tested crystal, each 5/O. 

Inductances wound co' X 2f', each 4/6. io' X 3f', each 5/6 
Valve amplifier for tise with above set. Prices on application. Call or Irrite, Bus route SA and 

Tei'tits rosît íc'jth order. Post polit 

F. A. WRIGHT, 45, Rutland Road, CATFORD, S.E.6 
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BOWER'S 
HAVE GREATLY REDUCED THE PRICE OF THEIR 

WIRELESS PARTS 
WORKMANSHIP ON EVERY ARTICLE IS STILL UP TO THE HIGHEST STANDARD 

Write NOW for Comprehensive Money-saving Price List 
POST FREE 

TRAOE JNQ UIRIES RESPECTFULLY SOLICITED 
Aerial Wire, 7122 bare copper stranded in 100 it. lianks 5/. per hank 
Ring Pattern insulatoi; n in. by i in., f In. hole ........ 4cl. each. 
* tn. sq. Section Braas Rod ror SliderF, cut in 13 n. 1ength 

aiei diilkd ready for tixing ................. 6d. each. 
InductanceSlider, complete with plunger .......... 9d. each. 
Cardboard C1Indere, 12 in. by 4 in. diameter ......... 8d. each. 
No. 24 Enamelled Wire, 11.0., true to gauge ......... 2/8 per lb. 
Large or sroa]l Condenser i'lates(Alrnnlniuiu) .......... 1/- doz. 
Large spacer Wanliere for condense e / eut true to \ , 

7d. doz. 
Small ,, ,, ,, ,, kl,000Lla or ant nch/ 5d. doz. 
Jvorine Scales .............................. lid. each. 
Condenser Box, In Polished Oak or Mahogany, 8 in. by 31 io. 

by 2 n .......................... 4/6 each. 
0003 mf. Condejisero, complete, assemiled in Polished 

Mahogany or Oak Boxes ............... 15/. each. 
All neceseary parts or above Condensers, no drilling or fitting 

required, but unaesembkd ............... 12/6 each. 
Ditto, but without box .................... 9jd each. 
Ditto, but WithOUt Isix and Rl,onite top, suitable for panel 

m000ting .......................... 
Crystal Detector, mounted on Ebonite, complete with Crystal 4(6 each. 
Large or Small Contact Studs ............... Sd. doz. 
Valve Legs, complete with nutsand washei ......... 2d. each. 
Government Surplus Accumulators, 16 volt 15 amp. tirs., in 

case complete (f.o.r.) ................... 20f. each. 
Hart Accumulators, 4 volt 24 amp. urs ............. 14/O each. 

lacking and pestage foi last item, 1/3 each. 

J. B. BOWER & CO., LTD. 
WIRELESS APPARATUS MANUFACTURERS 

15, Kingston Road, WIMBLEDON, S.W.19 
'Phone: WIMBLNDON 1030. Works : MEITON 

FOR TOOL BARGAINS 
CALL or WRITE TO-DAY to: 

Before buying elsewhere compare our prices. Remember, we have the 
Largest Stock of Tools to select from in London. We guarantee you 
satisfaction, so you can safely shop by post. Bargain List sent post Free. 

G EORGE ADAMS Dpî. kW, 255-, NICH IOLBORN 
, Lestai, W C.?. 

This illustration does not give 
a tnt/s representation of tite 
twivel-a remarkable feature øi 

our phones. 
SPECIAL OFFER PRICES 

HO olstn ... 23/6 
4H10 ohm .. 25/- 
8000 ohm ... 27/6 

483 Qmitur Ws 
HIGHEST QUALITY. COMPETITIVE PRICES. ¿ Aerial Wire, Stranded, '/z, per xoo ...... 3/O 

SPECIAL DESIGN FILAMENI RIIEOSTAT 
Strong Phosphor Bronze Contact Arm which vii not 
work loose. Easy to dx to Panel. Excellent construction. 

PRICE 41-. 

, , Pulleys, Aluminium with Cord ......... 2/. 
,, Insulators, Green Egg Type ......... Od. 

- . Reel, best qnality ......... 3d. 
,. Ebolte Lead In Insulators .......... 1/O 

. Grid Leaks (Tubular) z Meg. (en. 
Inductance Tubes, iz X 3 Cd. closed) ............ 2/. 

,, ,, 
12 X 4 ... Od. Grid Condensers ......... 1/O 

,, ,, x2_ X 5 . . . 
I - Valve Holders, Screwed Legs ... 1/- 

, 
12' X 6 .. . 

I 3 
i 

Fenton Detectors ......... 4/. 
Shide',s and PT'ungers ...... Od. Essex i5 V. H.T. Batteries ...... 3f. 
Sq. Brass Rod, r x X l X ... 4d. Crystals (special selected), Bombe, 
Enamelled Vire, 23 gauge, lb. .. . 2 - 

) 
Zincite, Galena, Silicon, etc .... Od. 

Knobs with z BA Brass Bash ... 4d. I Crystal Cups with Screw ...... 4d 
TRANSFORMERS, NOTE MAGNIFIERS, Etc. POSTAGE EXTRA. 

111E ESSEX WIRELESS CO ° 0R0TE GREEN RD., . LEYTONSTONE, E.u. 
Telephone-WANSTEAD 749. (1 min. from Station. G E.R. 

THROUGH ITS EFFICIENCY THIS 
L.F. TRANSFORMER baa EARNED 
A REPUTATION FOR ITSELF, 
AND IS NOW IN LARGE DEMAND 
BY EVERY CLASS OF USER 

,7s/ Your Z1ea1er for-- 

GENTS' " TANGENT" 

HF. TRANSFORMER 

GENT i C LTD Faraday Wks. LEICESTER 
Newcastle.os.Tyne : Tangest House, Blacken St. 

Losdon t o5. Victoria S,., S. \V.. 
PRICE 22/6 EACH 

. s . e . s S S 

l;2_:_:_i3s_o 
t . s e I S 

: Our new Season's list is now ready and will be sent to : 
. any addfess for Two Stamps 
: SEND TO.DAY FOR YOUR COPY : 

: ELECTRICAL SUPPLY STORES, : 

. Wireless Specialists, 

: 5, Albert Terrace, King Cross, HALIFAX. : 
s I ...... S S e s . s s S S I I t. S 

HERE WE ARE AGAIN !- 
The handreds of letters which se are rvrciviag from our cn.stmers prove beyond Wi/I any Customs' oor etirIy cot/sited to//h h/e PSoneo 

douft that they are the fissest Phones ou the msrh't, lrreepeOtIVO of price. Sed/y retare sOr' ohm se 'ull refaod his ecoS. 
A full thscripuo/s of these 'Phones is giren. in our Fo the High Tens/on SUPPlY. BritIsh maño guaranteed 

__________ __________ TLAff LA11P BATTERIES, 6. per dos. 
CATALOGUE8 4d. poet froc. finge Stsctssotl3.r.li. Muh/ardOraand Marconi Opram Va/ves 

2 
I 

104/17 104)19 

CRYSTAL CUP. 104 16 INDUCTANCE 8UDER. TERMINALS. 
With screw to lix Complete with Spring and Plunger. Od. each. To lit flash lamp 

Crystal. 104/lOA square brass rod in 1S lengths. battery contacts. 
3d. each. 4d. each. 2t- per dos. 

Pcast re;,tit asn)le pos.'a.TC. E,ziz,,ce will he etzYnet: 

Who/seats DistributIng Agents for Scotland -J. Cor.tn Sinclair & Co., 47, Waterloo St. , GlasgsW. 
Rotait Agents at BOLTON-MoLeod -Bco... 1W, Blackburn Road. SSUBY-Betmeth A Co. , sg ljnt005 Square. 

SVAttltIN/ TON-Economic Electric Co.. /14 5 5.. Sankey Street BRADFORD-The Gramophone 0/ores. 
/55, Bowling Otd Lane. 

Te1ehsne: J L. CARTWRIGIIT & CO. Werks Ils. 4200 

Central. 

Telerranis Manufoc(uring Eiectt-kc! and Radio Engineers Berry Street, 

Pladuram ' London Read, 
ilanchestei. Please noto new addres,: 

b 

Code ABC 
(Dept 

) 24, London Road, Manchester 
5th Edition ' A 
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MA GATA VOX 

Tenjoy auJ obtain the greatest possible satisfaction from your \Vire1es 
Receiving Set, equip it with a Magnavox Loud Speaker. Hear the 
voice of the singer faithfully reproduced, the perfect intonations of the lecturer, or 

the natural sound of music. The introduction of the Magnavox Loud Speaker for use 
with Radio Receiving Sets marks a most important development, and will be the meajis 
of making broadcasting extremely popular. INQUIRIES INVITED. 
c.o be obtained from all Dealers or direct from 1/ic ¿7anufac1urers and Sole Licensees 

STERLiNG TELEPHONE & ELECTRIC CO., LTD., 
Telephone House, 

I 
210/212, TOTTENHAM 

Te1ephoie : Museum 4X44 (7 lines). 

NEWCASTLE-ON.TYNE: 
9, Claverng Place. 

!III 
3 S , I 

- 

I 

COMPLETE SINGLE HEADPHONE (kss head 
bad ......................... 2/9 

LOW Resistanoe pete td. extra. 
Vere e efu1 a je ut,. A rc,, cee;' eh cap - axd cffccti e pair ct Ix:rh1tcae, Loud Speaker, 

COURT ROAD, LONDON, W.! 
Telegrams: " Cucumis, Wesdo, London." 

WORKS : CARDIFF: 
Dagenham, Essex. 8, Park Place. 
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switch KnobS l in in dia., 
knurled edges tapped 

. iì\. 2d. 
... Contact Stud5, tth nut and 

: 
" ahcr. per doz., ed. 

Valve Legs, nth nut and 
washer, each set, 2cl. 

Termina's, r nipere, seaìI and medium, per duz. 
i je. 

Terminals, Var Office pat:ern, complete, large, 
lcr doz., 2;.. . 

Square Brass Centre Rods for condensers, od. 
2 BA Brani Screwed Rods, . in. lengths, ed. 
Brass NtitS, .r BA, 4 B. and EA, per don. 3d. 
Tuning Bar, square, brass rods iu 13 ifl. lengths, 

Id. 
Ebonite Sheets varous thicknesses (cut to any 

size. :o r,er lb. 
Switch Arms, 'np!ete, lid. and 2/-. 

PObTAGE EXTRA. 

. TI1E : 

Aerial, Earth and Phone Labels, each, 3d. 
Aerial Wire, zoo [t. 7/22, nith z insulators, each 

set. 3/6. t2/ß. 
Aerial Silicon Bronze Wire, is gauge. per loo ft.. 
Wireless Masts, in 4 sections. totalling ii ft. , 4/9. 
Valve Holders, . legs, with nuts and washers, 1/.. 
Ebonite Valve Holders, comp/etc, bcs quality, 

i/s. 

Slider anti Plunger, 3d. 

Insulators, porcelain, small egg shape, 3d. 
Insulators, porcelain, 2.in. sect, 2cl. 
Insulators, large shell type, 7d. 
borine Scales, ed. 
Crystal Cups (small and largel, each 2d, and Gd. 
Crystal Detectors, 3/. and 3'S. 
Lightning Arresters, 2/.. 
High.Erequency Transformer Former (8 divi. 

Sinns), 4/6. 
Leading-in Tube, 6 in. long, 2/.. 
Copper Foil, 4 X .002, CC lb. , 2j8. 
2.Coil Holder, tvith extended arm, complete 

for panel mounting, 12/9. 
3.Cojl Holder, with e,xtended arm, complete for 

panel mounting, 171e. 

OCTOBER 28. 1Q22 
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RICE 
COMPLETE BUZZER SETS (Go"ecnmrnt sur. plus), less Battery. Vith spec/a.. Morse key, phone and head band and connecting cord, 
buzzer, platinum Contacts, z heavy terminals, 
induction coil, mounted in strong teak case ssith 
canvas top and shoulder strap, each ...... 7/6 

Postage is. All ¡n full working order. Misst 
llave originally cost over £3. 

Fixed Condensers, us each. 
Condenser Vanes, d. per doz. 
Condensers Spacer Washers, lar e, Gd. per 

doz. ; small, 3d. per don. 

t 
'w w - 

Condensers (Dubilier), soot, o.00 and 0.003, 
2/6 each. 
Ditto ditto fitted with grid leaks, 5/. each. 

! 
: ...... GREAT REDUCTION N PRICE OF " PALMERPHONES " FROM 29/6 TO 25!- i ............................................. - CASH REFUNDED WHOLESALE : IIF NOT i 1 VßDt1 1? D A I M1?I? SIIAFTESBURYTHEATRE, TRADE 

- SATISFIED i JJJLPI.4 A I..L41VA&J*L SHAFTESBURY AVENUE), SUPPLIED 

L, .......... . . 

47, Gerrard Street, London, WI. .............................................. 
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