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Less than theprice 
of good Phones! 

" Dragonfly " 
Type A.R. 102. 

Do not forget 

that the famous 

Dragonfly 

AMPLION 

is now 

Terrinatrà Ste"lia-"ed um. 

----)Tiuroir teem 

Products of The House of Graham 

The Siftron 
Price 33/_ 

glues your 
loud speaker 
a better chance 
With a Siftron in circuit the 
steady component of current 
from the H.T. Battery is effec-
tively side-tracked and the loud 
speaker is fed with speech 
currents only 

Obtainable from AMPLION STOCKISTS. Radio Dealers 
or Stores. 

Demonstrations slaillo given during business 
hours at the AMPLION Showrooms 

25, Savile Row. London, 10, Whitworth St. West, 
W.I. Manchester. 

79, High St., Clapham, IOC St. Vincent Street, 
Glasgow. 

%ere is no substitute 
for a genuineAmpuoN 
Announcement of Alfred Graham & Co. (E. A. Graham), London, S.E.4. 

No soldering 
needed here!! 

The stem of a Belling-Lee Terminal is slotted 
as shown. The wire is clamped tight by means 
of the nut and a perfect connection achieved 
without trouble, or risk of future trouble. 
You begin to understand the popularity of 
Belling-Lee Terminals! They bristle with 
unique features and they give finish and dis-
tinction to the set. They are made with 
twenty-eight engravings. 
Moral: If you're proud of your set, give it Belling-
Lee Terminals. 

BELLING-LEE PRODUCTS. 
Terminals, Plugs and Sockets, Couplers, Double 
Sockets, Sub-connectors, Dial Indicators, Air Space 
Wire, Coil Holders, Variometers, Detectors, Distribu-
tion Boards, Crystal Sets. 

Illustrated Catalogue post free on request. 
Standard (Bakelite-insulated) (Type B) ..  9d. each. 
Popular (Non-Insulated) (Type AP  6d. each. 

Highly finished 
screw action Bake-
lite insulated head. 

Smooth stem and 
cross-hole for con-
nections. 

Highly fin ished 
Bakehte insulated 
collar. 

Standard 2 B.A. 
stem with nut. 

Patera Agelioation No. 5954125. 

Bakelite insulated 
non - rotating en-
graved top. 

Shielded metal 
clamping faces. 

Transverse slot, 
with clamping nut, 
eliminating solder-
ing. 

BELLING BLEE 
PANEL FITTIN GS 

QUEENSWAY WORKS PONDERS END, MIDDLESEX. 
Telephone: Enfield 498 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention 
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-DINKI BABY "AUDIVOX II" "MELLOVOX" "PKIMAX" 

Each one the best in its class 
for tone and volume 
THE fundamental principle embodied in the design of a 

loud speaker is similar to a telephone receiver. Sterling 
Telephones have been foremost for over a quarter of a 
century, and the loud speakers illustrated incorporate the 
vast experience gained during that period — that is why 
each Sterling Loud Speaker is the best in its class. They 
reproduce music, song and speech in all their natural forms. 
For tone, volume, design and exquisite finish thcy are 
unparalleled. 

Write for descriptive folder No. 390D. 

STERLING. 
Loud Sp'éákers 

THE MARCONIPHONE COMPANY LIMITED 
(Sole Agents for Sterling Telephone & Electric Co. Ltd.). 

Head Office: 210-212, Tottenham Court Road, London, W.1. 

Reel Office: Marconi House, Strand, W.C.2. 
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STERLING "DINKIE" 
" The little fellow with the loud voice." 
Comfortably loud for the average 
room. attractively 
in brown 

 3 
STERLING "BABY" 
The best ot all junior loud speakers. 
Ample in volume and perfect in tone. 

: 
In black enamel or brown 
tinted finsh 

50 
STERLING "AUDIVOX II" 
For home or public use. Unsurpassed 
for tone fidelity and reproduction. 

finish . . 
In black enamel £4 

: 1 0:0 
STERLING " MELLO VOX" 
The popular hornless model. Fault-
less reproduction, mellow in tone, ex-
tremely artistic. Brown, blue, mauve 
or black with gold floral A 0 
diaphragm . . . 

STERLING " PRIMAX " 
The loud speaker "de luxe," " The 
Very Soul of Music." e 

• Bronze finish . . z 6 .0 -0 • 

AT 

• • l• • • Hate 
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FIXED CONDENSERS 
GIVING FIXED RESULTS 
The "Cosinoq" Permacon is 
an ideal fixed condenser, being 
light in weight. of guaranteed 
accurate capacity, and having 
the lowest possible losses. 

The dielectric is mica and each con. 
denser is tested at 5oo Volts during 
inspection. Nickel plated cases give 
them a particularly neat appearance. 

" COSMOS" GRID LEAKS 
are uniform and permanent. 
I, 2 and 3 megolims, each te6 

Ask for copp ot the Cosmot 
Components Brochure. 

(Propriflop. Urtronol iron. I' leers set. CO. Lid.) 
4 Central Buildings, Westminster, 

LONDON, 
S.W.1 

////' • "o,' 

e-à 

MC 
Low Capacity Keys 

combine 

Extreme Low self—capacity. 

A positive locking action. 
Rapid Make and break. 

Unvarying performance. 

Adaptability to varied switching 
requirements. 

Strong and accurate construction. 

Pleasing appearance. 

All the lico part.; of the key are 
efficiently insulated from the frame. 
Individual parts are machine - made, 
ensuring accurate construction. The 
"gold-silver" contacts are always clean. 
The ends of the springs are tinned to 
.lacilitate soldering. Escutcheon plates 
and levers are of polished and lacquered 
brass or finished in bright nickel plate. 

T.M.C. Low Capacity Keys are 
made in 3 models: 

No. 1. 12 point, 3 position .. 7/-
No. 2. 6 point, 2 position .. 6/-
No. 3. 24 point, 3 position . 15/6 

eavc you sent for your 
copy of the interesting 
T.M.C. Catalogue ? 

II is _free on request. 

Telephone Manufacturing Co., 
Ltd., 

llollingsworth Works, 
West Dulwich, 
London, S.E.21. 

If your dealer does not stock T.M.C. 
Goods we will supply you direct 

at the above prices, post free 

W.W.eietee.I.XeseICWW,WeeigIgeeZ 

Million of" The Wireless Worlà." when writing to ndrerlisers. will ensure pro++, pi attention. 3 
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COINEDIENSIERS 

Are used in manu fàmous sets 
e.g. STANDARD BURNDEPT 
B.T+I POLAR ETC 
See that they are in your set 

Type 600 
.4 Mica Condenser for 
all purposes. 
0.0001-0.0009 mid., 2/6 
0.001 —0'006 mfd., 3/-
(With or without grid-
leak clips.) 

REGISTERED TRADE MARK 

DIMMER 

CONDENSER CO (1925) LTD 

ADVERT. OF THE DUBILIFR CONDENSER CO. (1923) LTD., DUCON WORKS, 
VICTORIA RD., NORTH ACTOR. W.1 TELEPHONE: CHISWICK 2241, 2-3. 

The Duwatcon 
A Special Variable Con-
denser giving avers' wide 
tuning range with only 
one coil. 
00007 mfd - - 30/-

E.P.S.Itli 

Advertisements for " The Wireless Wood " ae, n,,lv accebted from firms we believe to be thoroughly reliable. 
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The _rbaracteri.lica of R.P.18 Valves  are:— 

Voltace Amplification 
- Factor 

Impedance ..  • . 7.003  1  17,000 

Mutual Conductance 1,000 i 850 
11Irromhos 

Firoare of Merit . 84 1 118  
2. o.P.18 Velvet, cons, me only 0.3 Amp, at from 1.6 to 

1,g Volta. and require only a elute cell 2 Volt 
Accumulator. 

Red Spot, or 
e. B.P.I1 Valves cost only 12/6 each. (keen Npot. 

4. B.P.13 Valves . rovtie a BlIORTPATH to bette. 
'milts. 

RPM 614)T.  IIIIEEN SPOT. 

I le  

e 

• 

Choose your Valves 
by comparison 

t. Compare the characturistius of the S.P. is Valves with the 
published figures of other makers. Take the Voltage 
Amplification Factor, multiply it by the Mutual Con-
ductance in micromhos. The square root of the pro-
duct is the figure to use when comparing the relative 
merits of valves. 

2. Compare the filament details. How many cells are 
3. Compare the prices. [required ? 
4. Compare the actual results, tone, quality, volume, etc. 

Thee,' twist ¡mho, or "Caen°." r71101t T PAT If Fa/ era are giren in the adjoining panel. 

METRO-VIC SUPPLIES LTD 
roprtetorr, Metropol itan- Eicher: peeirieeó Co. Lida 

ef, Central Buildings, Westminster, London, S.W.1 

• e 

mnoe 
RADIO VALVES 

RADIO 
PERFECT RECEPTION 
ASSURED BY USING— 

SPECIFICATION 
Size 12 X 10 x To in. deep, ebonite 
panel with nickel-plated fittings. 
Handsome cabinet, desk pattern, 
highly polished. 
This is a very efficient 2-Valve Set 
and will give good Loud Speaker 
results at 25 10 30 miles, it having 
one Detector and one Low 
Frequency Stage. 
It is built into a desk pattern 
cabinet, enabling it to be closed 
when de,ired. Reaction is 
controlled by moving the side of 
the cabinet on a nickel-plated arm, 
which can be locked in any 
position. 
Supplied complete with coils from 
300 to son ,metres. Coils for the 
high powei station at additional 
cost. 

Price £3 :15 :0 
(Valves, Batteries and M.,1, 0,, 

Licence extra.) 
Manufactured by the ALL-BRITISH FIRM nith OVER THIRTY YEAR;' 

REPUTATION for QUALITY. 

J. E. HOUGH LTD., Edison Bell Works, LONDON, S.E.15, 

7r4 e 

-AN EDISON BELL 
"BIJOU" 2-VALVE SET 

Loud Speaker 

results 

30 IVI I LES 

Pead this ex!ract from 
Radio Press Test:— 
" trait a very inefficient 
iiuloor aerial we obtained 
full loud speaker strength, 
ele., awl the makers' claim, 
'loud spatter mutts 30 
miles,' is well substantiated." 

.1sk roar dealer for attractive 
catalogues, if unable to obtain 
write direct. 

Price £3:15:0 
(Valves, Batteries and Marcos, 

Licence extra.) 

and at HUNTINGDON. 

A4 Jfention of n. The Wire/eel World.— when writine to adrcrtisJrs. will ensure brombt attention. I 7 
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C.A.V. H.T. ACCUMULATORS are not built of the ordinary 
test tubes, but tubes of special design and material 
assembled to eliminate intercell current leakage, which 
is so common amongst block form accumulators of much 
greater capacity; which large capacity is, in many cases, 
superfluous. An H.T. Accumulator need not necessarily 
have a large ampere hour capacity, because the current 
taken by the average broadcast receiver is comparatively 
small, and therefore the greatest feature must be the 
absence of intercell current leakage and consequent maxi-
mum retention of charge. The C.A.V H.T. ACCUMU-
LATOR possesses this most important feature, the path of 
possible intercell leakage being more than 9in.—an exclusive 
design. Ask your local expert to explain. 

That is why the leading experimenters, such as----
Mr. W. K. Alford, radio 2 DX. 
Mr. V. E. M. Oliver, B.A., A.M.I.E.E., radio 6 By. 
Mr. J. A. Partridge, radio 2 KF. 
Mr. E. J. Simmonds, M.I.R.E., F.R.S.A., 

radio 2 O.D. 
use them when carrying out noteworthy experiments. 
C.A.V. I C.A.V. 
H.T.3.- 60 Volts 601 - 11.T.4.--30 Volts 301-
All C.A.V. H.T. Accumulators are supplied fully charged 

(First charge free.) 

For your L.T. supply— 
" ACTON " ACCUMULATORS 

in glass. 
The specially designed stout moulded glass jar 
has many important features in addition to its 
transparency. It prevents the risk of fire. 
eliminates frothing, is clean and of good appear-
ance. No separators are fitted between the plates. 
which are correctly spaced by grooves moulded in 
the sides of glass jar. The plate sections are 
suspended from the ebonite lid which is sealed in 
position. Screwed vent plugs are made of 
porcelain and therefore easily cleaned 

2-VOLT SINGLE CELLS. 
'nun RD CAPACITY. v. mini . 1.11-i. PRI( E. 
raNrrifiN. ACTUAL. DRY. WET. , .1. 

60 30 7 8 13 6 
80 40 9 Ifiq 16 0 

4 and 6-volt assemblies at proportionate prices. 

Inspect them at your local radio dealer or any 

C.A V. Service Station. 

ekeenri 
ACTON VALE. LONDON W. 

ments for " The Wireless World " a re on1v arre/,led horn fir ," l" . reli"bie• Alb 
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Plug in a LEWCOS 
Coil and listen 

THAT'S the test. It 
makes all the differ-

ence when you tune in 
with a LEWCOS Coil. 
Listeners everywhere 
have been quick to 
realise the quality and 
advantages of this 
guaranteed coil. 

"A silent worker" 
giving big results 
Having a high amplification factor, the Igranic E. type 
Audio Frequency Transformer gives a large volume of 
distortionless speech and music, with an entire absence 
of parasitic noises. 

Much wire and good wire is built into it, and the iron 
is the best for transformer construction. Therein lies 
the reason for the fine performance of the E. type— 
its high amplification over a very wide range of fre-
quencies. It is made in two types—E.', with a ratio 
of i to 5 for first and single stages, and E.2, having 
a I to 3 ratio for second and subsequent stages. 

E.I costs 21/... E.2 costs 16/6. 

Both types are shrouded and can be mounted closely 
without interaction. 

Ask your dealer about the Igranic E. Type 

Write for List U163 

(   

IGRMIC 
ELECTRIC  

Exclusive Manufacturing Licensees 
of PACENT Radio Essentials 

149, Queen Victoria St., London 

Works: BEDFORD 

âj/Akl i b\À\/ktA/ajAkAAA/N 

The IGRANIC 
Instructional 

Carton 
for constructing a 6-valve 
Supersonic Heterodyne 
Receiver according to 
the Igranic design, 
contains a comprehen-
sive, fully illustrated 
decriptive handbook, full-
size general arrange-
ment drawings, wiring 
diagrams and drilling 
template. Obtain a copy 

from your dealer. 
PRICE 2;6. 

‘sk your dealer for a demonstration. Each LEWCOS Coil 
is tested in our laboratory. It is then, boxed, sealed up, and 
reaches you in perfect condition. Be sure the LEW seal is 
unbroken. 

Inductance Coil 
3 LEWCOS advantages: 
1 High eeetrica! efficiency with great 
I mechanical strength. 

2 Ghat selectivity resulting in ex-
tremely fine tenting. 

.J 
Exe.psionally low high frequency 
resist,' icc with increased signal 
str,ni5i. 

THE 
LONDON ELECTRIC WIRE 
CO. aid SMITHS LTD., 

Manufacturers of Glazitc 

Playh:luse Yard, Golden 
Lane, London, E.C.1. 

JUDI>. 

A6 Mention of " The Wireless World,'! when writing to advertisers, will ensure brond.t attention. 27 
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THE TRUTH 
; ABOUT L.F. TRANSFORMER IMPEDANCE ; 

.iri!ilill111111111111111111111111111111111111111111111111111111111i11111111111.i1111111111411111111111111111l;l11111111;ii" 

(a) Amplification with any valve and transformer depends greatly on the 
transformer impedance ; the higher the transformer impedance the 
better the reproduction, particularly of the lower notes. 

HENCE IT IS UNNECESSARY TO VARY THE IMPEDANCE 
OF THE TRANSFORMER TO MATCH THAT OF THE VALVE 
USED; ON THE CONTRARY, THE HIGHEST POSSIBLE 
TRANSFORMER IMPEDANCE SHOULD BE USED AT EVERY 
STAGE. 

(b) IMPEDANCE DEPENDS ON FREQUENCY, AND TO STATE 
TRANSFORMER IMPEDANCE WITHOUT STATING THE FRE-
QUENCY AT WHICH IT IS MEASURED CONVEYS NOTHING. 

A good transformer has a high impedance even at low frequencies to 
reproduce low notes satisfactorily. A transformer may have a high 
impedance at a comparatively high frequency, say, yoo, and yet be a bad 
transformer because the whole range of male and female speaking voices, 
as well as most of the fundamental musical notes, are at frequencies 
below roo. 

FERRAFIT 
INTERVALVE 
TRANSFORMERS 

TYPE AF3 
HAVE THE FOLLOWING IMPEDANCES 

At 100 Periods 50,000 OHMS 
At 500 Periods 410,000 OHMS 

NO BETTER TRANSFORMER 

IS AVAILABLE AT ANY PRICE 

Ask your Dealer for Leaflet Wa4oi 

FERRANTI Ltd. LIN . LANCASHIRE 
:•• •••••••••••••••••••••• 4 ,1••••••••••••••••••••••••••••• ••••• 

25 NETT. 
RATIO 35 to 1 
FOR USE IN BOTH 
FIRST AND SECOND 

STAGES. 

.1 dye r Use In:Ws for '' The Wireless World " are only aecePted from firms we believe to be r 'roughly reliable. A 7 



8 ADVERTISEMENTS. THE WIRELESS WORLD APRIL 7TH, 1926. 

utir Va/ve  Pins I 
Áffiev Unique Pe 

Pe° of the 'ttipc, 
Osrarn D.E. 2 
H F. and L.P. ( for 2-Vo/i Accumulators) 

HOLLOW CROSS-CUT PINS 
However good the valve, you cannot get best results unless the greatest thought 
is given to the construction of every detail. Another instance of painstaking 
apention to details is the introducion of the HOLLOW CROSS-CUT PIN 
fitted for the first time to D.E.2. OSRAM VALVES. 

THE FUll DEPTH 

OF EACH PIN 
IS IN CONTACT 

L) POSSIBI LI T Y 
OF SCADERINC RUX 

LEAD- OUT WIPE HERE 
CAUSING LEAKAGE 

SOLDERED 
HERE 

READ HOW THESE PINS 
IMPROVE PERFORMANCE 
The full depth of each pin is in contact. 

They can be inserted and removed 
thousands of times without spoiling the 
contact. 
Pins enable valve to be driven home so that 
base is flush with socket, and therefore 
valve takes up less room in your set. 
High insulation. When the leading-out wires are 
soldered to the top of ordinary split pins, as in the 
case of the majority of valves, there is a danger of 
the soldering flux spreading over the bottom of the 
base. This is a frequent cause of leakage between 
the pins. In the OSRAM VALVE Hollow Cross-cut 
pin, the leading-out wires are soldered to the bottom 
of the pins and perfect insulation is thereby ensured. 

nSraln 

%elrahre8 

or Broadcastin8 

7h e ' eurg1Morante 

Advt. of The General Electric Co., Ltd., Magnet House, ICingsway, London, W.C2. 
AS Mention of " The Wireless World:: when mishit, to advertisers, will ensure erompt attention. 18 
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CARELESSNESS IN MANUFACTURE. 

EVERY manufacturer of repute takes pride in the 
quality of his products, and one usually finds that 

in a well-conducted business this pride is reflected in the 
work of the entire staff. There are instances, however, 
when it seems that some un-
accountable slackness develops in 
the organisation, which permits 
of very serious deviation from the 
standard of quality which the 
manufacturer has set up. We 
would urge manufacturers of wire-
less apparatus to pay greater 
attention than is done at present 
to checking the standard of their 
products. Several instanCes have 
come to our notice recently which 
indicate that even amongst the 
best-known firms, really serious 
cases of carelessness can occur. 
As one example, we have informa-
tion that out • of a certain order 
placed with a responsible firm for 
a dozen grid leaks of stated value, 
no less than four out of the dozen 
proved to be blanks; in other 
words, the resistance value was 
practically infinity. Imagine the 
annoyance- and trouble that might 
well be caused to sonie unsuspect-
ing purchaser of such an article. 
especially if he were not in a 
position to detect the fault for himself. One serious dis-
appointment in the quality of apparatus purchased will 
scarcely be overlooked by the victim, even though he may 
have had long and satisfactory dealings previously with 
the same firm. Confidence once lost is not easily regained. 
We hope that, by timely notice, steps will be taken by 

manufacturers to see that no occasion will arise in the 
future for drawing further attention to the matter. 

OSCILLATION: IS THERE A CURE ? 

W E were sorry to see, some days ago, an un-
authorised statement in the daily Press regarding 

a wireless invention which, it was stated, was due to Sir 
Oliver Lodge. Fortunately, attention was drawn to it 

in time and a correction was issued 
in most sections of the Press on 

CONTENTS. 
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the following day. 
Sir Oliver Lodge is, apparently, 

at work on the interesting problem 
of the prevention of radiation 
front receivers. The statements 
made in the Press would have led 
one to believe that no receiver cap-
able of producing this desirable 
result had so far been developed. 
This, of course, is not the case. 
We know that in the early days of 
broadcasting the Postmaster-
General prohibited the sale of sets 
capable of causing interference in 
this way, whilst very many devices 
have been described in The Wire-
less Wor!,1 from time to time 
which pr,,‘ ide a means of achiev-
ing the same end, even though the 
receiver itself may be in a state of 
ostillation. The reason that sets 
incapable of causing interference 
have not come on the market is 

that some loss in efficiency results 
from the intniduction of methods 

to combat the t..\ else an additional valve stage is 
required. If Sir Oliver Lodge's experiments produce a 
circuit which is effective, with even a single-valve oscil-
lating set, then he will have contributed another important 
invention to the progress of wireless. but unless such a 
scheme is applicable to simple sets without expense or com-
plication, we believe that we shall still be as far off from 
a solution of receiver oscillation troubles as we are to-day. 

A 9 



W/tir@hoo 
512 

APRIL 7th, 1926. 

si FriPi1CITJm 
.11104.1.1. 

Tr% se—le sr r•irw 414 
III Ill I LP I He I we %/cis 711k 

.s. & VA. asas...11 • ao—i IJ 

A Receiver Using a 10 Ampere.hour Accumulator 
H.T. Battery. 

TFl E high-tension battery introduces an element of 
uncertainty into the otherwise satisfactory perform-
ance of the modern broadcast receiver. Quality of 

reception is good, valves are reliable, and the charging of 
the filament battery every week or so is now taken as a 
matter of course ; but unless one is fortunate in having 
D.C. lighting mains at hand, the H.T. supply after the 
experience of the first two or three breakdowns becomes 
to the listener a never-ending source of anxiety. It is 
true that the larger firms who have been specialising in 
the production of dry cells for many years are able to 
prdouce a reasonably reliable battery, albeit at rather high 
cost to the consumer. This cannot be said of the average 
dry battery with small cells, which is highly unsatisfac-
tory ; you may get one to last six months, but more often 
than not it will break down after six days due to a 
faulty cell. 

H.T. Accumulators. 

As an alternative, the H.T. accumulator may be con-
sidered. In general the cells are too small, and if power 
valves are used the H.T. accumulator will need charging 
every time the filament battery is recharged. Careless 
charging will soon ruin these small batteries and in any 

oTo   

o 

1.5. 
o 

By F. L. DEVEREUX, B.Sc. 

case there is the question*of transport to the charging 
station, to say nothing of the high initial cost. 
The use of 4-electrode valves, which, when suitably 

connected, require a maximum H.T. voltage of only 15 
volts, puts quite a different complexion on the matter. 
Only seven or eight cells are required instead of sixty, 
and it is possible to increase the capacity of the cells ten-
fold without producing a battery of undue weight or cost. 
D.T.G. cells lend themselves admirably for this purpose ; 
a battery of eight cells costs 36s. (less than the cost of 
a 120-volt dry battery of first-class quality), and in the 
receiver about to be described gives 2,000 hours' service 
on a single charge. It can then be recharged at a cost 
which ought not to exceed 2s. 6d., and, owing to the 
special nature of the plates, will last almost indefinitely. 

Here, then, is one solution of the H.T. problem. Let 
us now turn our attention to the design of a broadcast 
receiver employing 4-electrode valves and an H.T. battery 
of D.T.G. cells.. 

General Design 

As reliability is more important to the broadcast listener 
than to the experimental amateur, the requirements of the 
former have been kept in mind and the receiver has been 

designed with the object of 
keeping the number of ad-

______ justments as small as pos-
+ sible. A sketch of the 
o  complete receiver as it ap-

pears when finished is in-
o - eluded in the title of this 

article. It will be seen 

14 
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rig. 1.—Circuit diagram. Attention is drawn particularly to the 
switching the tuner. 

method of 

that the only controls which 
are visible are the key 
switch for changing over 
from the local station to 
Daventry, and a push-pull 
switch for the filament 
current. The tuning and re-
action controls, once set, 
require no further attention 
so long as the wavelengths 
of the stations remain con-
stant. Two small doors 
have therefore been pro-

20 
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Broadcast Reception with Four-electrode Valves.— 
vided to cover the tuning dials with which one might be 
tempted to interfere were they visible. Rembval of the 
back of the cabinet reveals the three valves which are in 
a compartment to themselves, and above them another 
compartment containing the L. T. battery. The receiver 
may therefore be operated, the L.T. battery charged, and 
valves renewed without interfering in any way with 
other parts of the receiver. 

The Circuit. 

In order. to tune to the 
local station and also to 
Daventry, two separate tuned 
circuits are connected in 
series in the-aerial circuit. 

(orresr.onding reaction 
coils are connected in series 
in the plate circuit of the de-
tector valve, and a double-
pole change-over switch is 
arranged to short-circuit 
either pair of coils when not 
in use. The short-wave coils 
for the local station are the 
upper pair in the circuit 
diagram, thus the connection to the grid of the detector 
valve is taken directly from one end of the short-wave 
tuner, the short-circuited Daventry coil being at earth 
potential. On the Daventry wavelength capacity effects 
due to the short-circuited short-wave coil will not ad-
versely affect the efficiency of the receiver. The tuner is 
connected to the outer grid of the first valve through the 
usual o.0003 mfd. condenser and 2 megohm grid leak, 
the lower end of which is connected to the positive end 
of the filament. A fixcd resistance is connected in the 
nositive filament lead of this valve to reduce the filament 

Rear view of baseboard 
assembly. The detector 
valve has been reznovéd 

i" • 

current•slightl .y below that of the two vat\ es. This 
precaution is taken because a lower H.T. voltage is used 
for the detector than for the L. F. valves. 

Four-electrode valves have a comparatively low imped-
ance, and it is therefore possible to employ a high-ratio 
transformer between the detector and ampfifying valves. 
In this case a transformer having a 6 : r ratio was chosen, 
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and a con;iderable step-up of voltage between the .detector 
and L.F. stages is thereby obtained. No by-pass con-
denser is shown' but one having a value of 6. 001 m fd. 
may be connected across the primary winding if there is 
any difficulty in making the receiver oscillate on the 
Daventry wavelength. 

An examination of the characteristic curves of the 
D.E.7 four-electrode valve reveals that with the maximum 

The baseboard assembly with 
tuning panel to the Iront. 

H.T. voltage of 15 or lb volts, the correct grid bias is 
approximately —3 volts, permitting a maximum input 
swing of 6 volts on the grid of the amplifying valves. 
The significance of this is that with normal reception 
only one stage of amplification is permissible; a swing 
in excess of 6 volts would be obtained even with weak 
signals were two. stages to be employed. On the other 
hand, the power handled by the D.E.7 valve is compara-
tively small, and to obtain satisfactory results even with 
a small loud-speaker it is advisable to connect two of 

these valves in parallel in 
the low-frequency stage. 
The normal anode current 
with 16 volts on the plate 
and in the grid, and with a 
grid bias of —3 volts, is 

approximately 1.5 mA. per 
valve. 
The filament current is 

switched on and off by a 
combined switch and filament 
resistance connected in the 
positive L.T. lead. 

It will be seen that no 
reservoir condenser is con-
nected across the H.T. bat-
tery, the reason for this 
being that the battery actu-

ally used in the receiver has an extremely low internal 
resistance, and a reservoir condenser is only necessary 
in cases where the internal resistance is high. 

Choice of Components. 

Polar tuner units which include an adjustable reaction 
coil lend themselves admirably to this circuit. They are 

A II 

to show the spring con— 
tact for the inner grid 

connection. 
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Broadcast Reception with Four-electrode Valves.— 
ttined I.)y two Polar Junior condensers 
which are both Cheap and compact, and 
once set to the wavelength of the 
station to be received require no further 
adjustment. The change-over switch 
associated with the tuned circuits is 
manufactured by the Dubilier Con-

, denser Co., Ltd., under the name of « 
the " Minicap " switch. The grid 
condenser and leak is also manufactured 
by the same company, the latter being 
the new type in glass container known 
as the " Dumetohm." 
A Pye 6: i ratio transformer was 

.chosen from among the half-dozen best 
makes of intervalve transformer on 
account of its small overall height, 
which is less than the height of the two 
ebonite panels of the receiver. 
As reliability is of the utmost import-

ance in this receiver, the grid bias bat-
teries must be chosen with great care 
as they will be fitted in an inaccessible 
position and must retain their E.M.F. 
, for at least a year. Siemens "T" 
type cells were 'chosen, as they have not 
- only proved to be reliable, but are of a convenient shape 
for fixing to the baseboard. 

Constructional Details. 

The framework of the receiver consists of two parallel 
boards, the lower of which measures tRin. X r4in. X 
and forms the base of the cabinet. The upper board, 
r6in. x 12in. x exactly fits inside the cabinet, and 
supports the H.T. and I..T. accumulator cells. The 

18' 
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Fig. 2.—Drilling details of the ebonite panels. Sizes of holes are as follow: 
A. in dia.; B, iin. dia., countersunk for No 6 B.A. screws; C, hin. dia.; 

D. lin dia ; E. ;,;in. dia. 

battery board is supported from the base on, two parallel 
ebonite panels, which are fixed vertically to the base-
board by means of cast aluminium brackets. The top 
edges of the ebonite panels are drilled and tapped No. 
6 B.A. for the screws holding down the battery board. 
It will be seen that the space between the two boards is 
divided into three compartments by the ebonite panels. 
The front compartment contains the tuning adjustments, 
the centre compartment the main components of the 

receiver, and the rear compartment the 
three valves. 

+ " 

—16'-

 Fi 
I 

2' le 

6» -6" 

Fig. 3 —Baseboard dimensions and positions of the transformer grid batteries 
and grid condenser and leak 

A 12 

The front panel, drilling details of 
which are given in Fig. 2, carries the 
aerial and earth terminals, the " on " 
and " off " switch, the wavelength 
change-over switch, and the tuner units 
'and condensers. The back panel 
carries the valve sockets and loud-
speaker terminals. Drilling details are 
also given in Fig. 2, which shows the 
position of the holes for securing the 
phosphor-bronze spring contacts by 
means of which connection is made to 
the metal base of the valves. It is to 
this metal base that the inner grid con-
nection of the valve is made. Termin-
als are provided on the side of the valve 
base for this connection, but spring con-
tacts have been used to facilitate the 
removal of the valves in the somewhat 
limited space available in the valve 
compartment. 
A dimensioned drawing of the base-

board, showing the position of compo-
nents fixed thereto, is given in Fig. 3. 
This drawing also gives the dimensions 

22 
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LIST OF COMPONENTS. 
2 Ebonite panels, 12 in. X 34m. x lin. 
2 Tuner units (Polar C.P. 8883, C.P. 8889). 
2 Variable condensers (Polar Junior). 
1 D.P.D.T. switch (Dubilier "Mintcap"). 
I Fixed condenser, 0.0003 mfd. (Dubilier). 
I Grid leak and holder, 2MR (Dubllier "Dumetolun"). 
1 Intervalve transformer, ratio 6: 1 (Pye). 
I Combined rheostat and switch (Argonaut). 

8 2-volt cells (Exide D.T.G.). 
1 2-voit accumulator in glass case, 43 A.B. (C.A.V.). 
2 Grid cells, 14 volt (Siemens, "T" type). 
3 Four-electrode valves (Mrirconi or Osram D.E.7). 
2 pairs aluminium brackets (A. J. Dew & Co.). 
6 Terminals, " M" type (Belling & Lee). 
Mahogany, thickness 'in., for baseboards and cabinet. 
Wire, screws, etc. 

Approximate cost, excluding loud-speaker, io ros. od. 

of the upper baseboard supporting the batteries and the 
positions of the two ebonite panels. 
The wiring is carried out in accordance with Fig. 4. 

Wiring associated with the H.T. and L.T. batteries has 

Fig. 5.—Leading dimensions of the cabinet cover. 

been carried out with rubber-covered No. 16 S.W.G. 
tinned cópper wire. The remainder of the wiring is 
carried out Ivith bare tinned copper wire. 

Wiring the Change—over Switch. 

If the wavelength change-over switch is wired exactly 
in accordance with the diagram, the operating lever will 
automatically point towards the tuner unit in circuit. 
When the switch is moved over to the left-hand side, for 
instance, the centre contacts will be connected through to 
corresponding contacts on the right-hand side of the 
switch. It will be seen from the wiring diagram that 
the tuner and reaction coils in the right-hand socket are 
short-circuited in this position; thus the receiver is being 
tuned by the left-hand condenser and unit towards 
which the lever is pointing. 
The fixed resistance in 

series with the filament of 
the detector valve consists of 
a piece of No. 36 S.W.G. 
Eureka wire, ii-in. in 
length, which actually forms 
part of the wiring of the re-
ceiver. 

The connections to the 
H.T. and L.T. batteries 
are made with flex, the 
L.T. leads consisting of 

7 

flex of specially thick cross-section to reduce resistance 
losses which would otherwise be serious in the two-volt 
filament circuit. The normal filament drawn from the 
1..T. battery when three valves are in use is 1.2 amps.. 

and since a drop of only o.r volt in the 
connections is sufficient to limit the use-
ful discharge period obtainable from the 
battery, a resistance in excess of o.r 
ohm in the external filament circuit can-
not be tolerated. It was this considera-
tion which led to the choice of the 
" Argonaut " filament resistance • and 

1/4 switch; the contact ring at the end of 
the switch ensures that no part of the 
resistance wire remains in circuit in. the 
full " on " position. The importance 
or keeping the resistance of the fila-
ment circuit low when 2-volt valves are 
used cannot be over-emphasised; any 
latitude which might be allowed for 
6-volt valves would probably prevent 
the receiver from working if 2-volt 
valves were substituted in the same 
circuit. 

The wiring having been completed, the battery board 
is screwed in position and a vertical partition, Sin, high, 
is fitted between the H.T. and L.T. batteries. This 
partition not only serves to isolate the T.. T. battery, 

Le" 

The complete receiver as it appears with the cover remove I. 

‘J 13 
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Broadcast Reception with 
Four-electrode Valves.— 

thereby preventing inter-
ference with. the H.T. 
battery when the door 
at the back of the 
cabinet is removed, but 
also serves as a support 
for the .H.T. and L.T. 
leads which pass up from 
the lower compartment 
through holes in the bat-
tery board. 
The leading dimensions 

of the cabinet are given 
in Fig. 5. This slips 
over the receiver, when 
completely assembled as 
in the photograph on the 
same page, and need only 
be . removed every six 
months for recharging the 
H.T. accumulators. Even 
after six months' use the 
cells will he by no means 
completely discharged. 
and the recharging is 
only done to keep them in 
good condition. 
On test it was found 

that 16 volts gave best 
results for the L. F. 
valves, and to volts for 
the detector. At four 
miles from the local 
station (21.0) and 65 
miles from Daventry 
adequate results were ob-
tained from an Amplion 
Junior loud-speaker. Of 
course, the volume is not 
as good as that ob-
tainable with 3-electrode 
valves and higher valves of H.T., but is quite sufficient 
for a small living room, and those who value reliability 
more than excessive volume will find this receiver suited 
to their needs. 

It is to be hoped that the advantages which are afforded 

wIremsog 
woute 

Fig. 4 —Complete wiring diagram. 
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by 4-electrode valves will soon stimulate public interest 
and thereby make it worth the while of the manufacturers 
to produce larger valves with a higher filament emission 
from which we can obtain adequate loud-speaker volume 
without the necessity of paralleling. 

EXPERIMENTAL TRANSMISSION STATIONS. 
South Africa. 
We print below the call-signs and 

addresses of amateurs in South Africa 
which we have ascertained since the pub-
lication of the " Wireless Annual" for 
1926 and the supplementary lists which 
appeared in our issues of January 27th 
(p. 144) and February 3rd (p. 189). For 
titis information we are indebted to our 
South African contemporary Radio. 

UNION OF SOUTH AFRICA. 
Changes of Address.• 

A 3M J. A. Ili-gaily, Main Rd., Observatory 
Capetown. 

A 30 M. E. Smith, " Electron," (Maine Rd.. Not.!. 
A 3V W. E. Dixon Bennett (Div. Hon. Sec. OIS., 

Div. 4), 5, First St., Bloemfontein. 

A 14 

A 4R J. M. Goodman, co Auto Electr,c Supplies, 
Aliw.d St., Durban. 

A 4V 1 . E. Green (S.A.R.R.L. Headquarters Stn.), 
clo Box 7007, Johannesburg. 

A 53 H. W. Ilemood (Hon. Sec.)", Official Relay 
Station, S.A.R.R.L., Natal, Div. 5. 

A 6B R. G. Beard, King's View, Bluff, Durban. 
A 60 W. G. Vapp, 1.; Single Quarters, V.F.P., 

Box 27, N'ereeniging. 

New Call Signs. 
A 7G V. K. Vyvvan, Richmond, Natal. 
A 7H E. Levir;e,.3ii, Powell Rd., Durban. 
A 7K D. L. Gordon, 17, Richmond Drive, Johannes-

burg. 
A 7X Portable Station of A 5X (Experimental 

Beam Station), A. J. Jacobs, 4, Loch , 
Parldown West, Johannesburg. 

BRITISH EAST AFRICA. 
KYIVP L. J. Hughes, eb Mombasa Radio Station. 

1 SR 

2 SR 

5 SR 

6 SR 
7 SR 
8 SR 
9 3ft 
SR 

RHODESIA. 
J. M. Davidson (Div. Hon. See., Div. 12), 
Box 580, Salisbury. 

G. Musgrave (Div. Hon. Sec., Div. 9), Box 38, 
Seltikwe. 

The Rev. -- ‘Vbiteside, St. George's School, 
Bulawayo. 

H. le P. Ficanme, P.O., Selukwe. 
A. prycr.Williams, Antelope Mine. 5latopos. 
J. van Ryneveld, Shepherds, Reef, Hartley. 
S. Emptage, Salcombe, Plumtree. 
Captain Douglas Mail, c"o Div. Headquarters, 
Box 38, Selukwe. 

SOUTH- WEST AFRICA. 
Z 3A L. Robinson (Div. Hon. Sec., Div. 13), 

Box Si', Luderitz. 

PORTUGUESE EAST AFRICA. 
GYBE A. Gariso (Div. Hon. Sec., Div. 10), B.M.R. 

Telegraphs, Villa Pery. 

19. 
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New Wireless Telephony Equipment now Working on the German Railways. 

t
1NDEAVOURS have been made almost since -tele-

graphs were first introduced to establish commu-
nication with moving trains. At the onset the object 

of experimental work probably had not in view the setting 
up of a public telephone service with trains in motion, 
but systems were developed essentially for communication 
with the train staff in connection with signalling. 

Inductive Telephony. 

Induction methods making use of wire loops encircling 
the train track and also wires running along the side of 
the route formed the basis of most of the early experi-
ments, and although some measure of success was achieved 
this arrangement was not 
considered sufficiently pro-
mising for the development 
of a train telephony system 
on a commercial basis. 
A system of this kind was 

developed in Sweden - by 
Werner Warfvinge and 
Theirnblad, and the instal-
lation was set up on a rail-
way line near Stockholm. In 
this instance communication 
with the moving train was 
produced entirely by the pro-
perty of induction, and for 
this purpose large loops were 
supported about the track. 
being carried by masts on 
both sides. The coaches were similarly equipped with 
large inductive loops. Strong microphone currents were 
applied, producing a fluctuating magnetic field of sufficient 
intensity to bridge the few yards between the windings 
round the coaches and the loops encircling the track. 

It is stated that German railway engineers investigated 
the possibility of this method of communication, and 
the experience gained from an experimental installation 

The complete transmitting and receiving equipment installed at the railway telephone exchanges 
for communicating with trains 

It 

The earth connection is made by 
linking together several of the axle 
boxes In which an actual contact Is 
made with the shaft of the wheels. 

Method of erecting the aerial above 
the root of the coach. 

on the railway line between 
Marienfelde and Zossen revealed 
that the system of inductive train 
telephony offered too many diffi-
culties for its adoption as a public 

means of communication. 
At the end of 1918 it was decided to abandon the in-

ductive system, and development work with a view to 
designing wireless gear was undertaken by the firm of 
Goertz on a section of their private railway between 

Lichterfelde West and Tet-
low Schbnow. In these 
new tests purely wireless 
methods were adopted, the 
apparatus on the train con-
sisting of a wireless tele-
phony set used in conjunc-
tion with an external aerial 
erected on the roof of the 
coach. The usual form of 
telegraph line running along 
the side of the track was 
made use of as the stationary 
aerial. 
By the beginning of 1921 

a good measure of success 
A 15 
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Telephony on Trains.— 
had been attained, and a duplex telephony system making 
use of two wavelengths and embodying suitable filter 
circuits was brought into comniercial operation. Com-
munication could be established with moving trains on 
the Goertz railway from any postal telephone within the 
district of greater Berlin. 

, It was from a demonstration of this experimental 
installation that the German authorities decided to investi-
gate the possibilities of extending the system and adopt-
ing it on main-line routes. Similar equipment was there-
fore set up along the track between Hamburg and Berlin, 
the experimental equipment being installed at Spandau 
West. Another _station' was subsequently installed at 

Transmitting set on 
the train installed in 
the operator's com-

partment 

Bergedorf, near 
Hamburg. The 
system showed so 
much promise as 
regards prac-
ticability that an 

-et 
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The power plant. The motor generator set supplies high tension 
current as weA as direct current for battery charging. 

- install systems on the Berlin-Hamburg and the Berlin 
- Munich routes, and whilst the latter circuit is not yet com-

pleted, the Hamburg-Berlin installation wag opened for 
public use on January 7th last, and is probábly the first 
commercial train telephony service to be brought into 

operation. 

Telephoning from the Train. 

The compartment on the train in which the apparatus 
is installed is divided sd as to provide accommodation for 

the operator and also a small, 
sound-proof room in which is 
a telephone hand set for the 
use of passengers, The walls 
of both rooms are liberally 
padded in a similar manner to 
the draping in our broadhst-
ing studios, hut in this instance 

Train receiving set and throwover switch for 
bringing in circuit the telephone instrument used 

arrangement was by passengers 

made with the firm of Dr. Erich F.. Huth- to erect and 
work installations for the transmission of rmessages on 
moving trains, and it is interesting to note that the agree-
ment entered into expressly stated that the traffic would 
not be confined' solely to the transmission of telephone 
calls, but would also embrace the deliVery of telegrams and 
the transmission of broadcast entertainments and news. 

A'company was subsequently formed for the purpose of 
'introducing and working train telephony on the German 
railway lines. The new company at once commenced to 
A ICJ 

el) 

View of ne wireless equipment in a railway telephone 
exchange. 
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Telephony on Trains.— 
the draping is intended only for the exclusion of 
train noises. The two sections of the compartment are 
connected by a window, so that the operator can advise 
a passenger when a call is through, and draw his atten-
tion to any irregularities in the working of the system. 
A single aerial system is used both for transmission and 

reception, and the aerial is excited by the transmitter even 
when it is being simultaneously used for reception. Filter 

Telephone room on the train. The small window connects with 
the operator's compartment. 

circuits are in use tu accomplish this, gi‘ Mg reliable 
duplex working, so that the passenger making use of the 
apparatus experiences no difference between it and. the, 
ordinary telephone service. The aerial is rigidly sup-
ported over the roof of the coach, while the earth wire is 
connected right to the shaft of the wheels. To avoid any 
variation in the resistance of the earth connection, leads 

One of the receiving sets. It is manufactured by the German 
firm of Dr Erich Huth. 
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are taken to several ut the wheel-shafts and bonded 
together. 

\ A telegraph line is provided on the telegraph routes 
adjoining the track for communicating with the train, and 
an interesting feature is the inclusion of choke coils in 
all line circuits before connecting up with cables. The 
pick-up line, moreover, does not form part of any of the 
_cable connections, and is run as an elevated wire through-
out the whole of the distance over which communication 
with the train is possible. , 

Transmitting and receiving equipments are installed at 
both ends of the wire and also at-junction points where 
branch lines occur. TIN equipment used in conjunction 
with the line circuit is rEndoubtedly complicated, for not 
only has duplex communication to be established, but 
several trains may be traversing the same section of track, 
and, so that each may make use of the system, different 
wavelengths are allocated. An involved system of filter 
circuits must therefore be employed. 

A rear slew of the transmitter. 

The equipment so far installed is apparently being 
worked with success, and the Postal Department have 
issued instructions with regard fo the despatch of tele-
phone messages and telegrams. Telegrams are, in fact, 
accepted by all telegraph offices and at the railway tele-
phone exchanges, and must, of course, be addressed in 
such a way as to make it possible to find the addressee 
without difficulty. The charge for a telephone call is• 
about four shillings, in addition to the usual land line 
charge. 

It is understood that a considerable amount of traffic 
is being handled, and it is to be expected with the ap-
paratus in use on a commercial basis that the technical 
development will be rapid as well as creating a new 
service of considerable value to .the public. 

A 17 
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A Section Devoted to New 

LOW-CAPACITY VALVE HOLDER. 
The valve holder is built up in an 

ebonite block gin. in thickness and 
square, in the centre of which 

a din. diameter hole is cut. Four 
holes are drilled at suitable intervals 
about in. from the circumference of 
the central hole. These are opened 
out for half their depth to a dia-
meter suitable for the contact clips, 
the lower half of the hole being 
tapped No. 4B.A. The contacts are 
made from phosphor-bronze or brass-
strip lin, wide, one end being shaped 
to form. a soldering tag. The con-
tacts are then inserted in slots cut 

Low-capacity valve holder. 

radially through the centre of the No. 
4B.A. holes. The valve holder, be-
sides being rigid in construction, has 
a low sell-rapacity.—A. S. 

000 

LONG-WAVE RECEPTION. 
Most amateurs possess a series of 

plug-in coils suitable for the lower 
broadcast band of wavelengths. 
These may be adapted for use on 
long waves by means of the unit 
shown in the diagram. A series of 
plugs and sockets is mounted at 
suitable intervals on an ebonite strip 
which is fixed at right angles to a 
coil plug. Plugs and sockets are 
connected in series according to the 
wiring diagram, • which shows the 
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underside of the éanel. This will 
ensure that the inductances of the 
separate units add together. 
The unit with the coils inserted 

may then be plugged into the fixed 
socket of a variable two-coil holder, 
the first coil of the series being re-
acted upon in the ordinary way. 

Coll adaptor for long-wave-reception. 

Coils of the same make should be 

used, if possible, in order that the 
direction of winding may be the same 
in each case.—L. J. V. 

0003 

VARIABLE COIL HOLDER. 

Following standard practice the 
coil holder is built up between two 
parallel ebonite strips, the one coil 
holder serving to fix the spacing be-
tween the strips. The moving coil 
holder is pivoted in the usual way 
and a bell crank is attached to one 
end of the spindle. At the other end 
of the coil holder a spindle is 
mounted in brass bearing bushes and 
fitted with an ebonite adjusting knob. 
A length of fine cat-gut or string is 

CAT-OUT OR FINE STRING., 

Practical Devices. 

given several turns round the spindle 
and then attached .to the ends A and 
B of the bell crank. On rotating the 
spindle a slow motion will be im-
parted to the moving coil holder. If 
the proportions shown in the diagram 
are adhered to, no difficulty will be 
experienced through the controlling 
string becoming slack in the middle 
of its travel.—W. A. S. 

00 00 

CARBORUNDUM DETECTOR. 
The diagram of this detector is 

self-explanatory. The steel contact 
is a ball bearing which is held in posi-
tion over the crystal by a short length 
of glass tubing fixed over the crystal 

BRASS STRIP 

STEEL BALL 

GLASS TUBE GLUED 
INTO RECESS 

CARBORUNDUM-

Carborundum steel detector 

cup. To lind a fresh contact, all that 
it is necessary to do is to lift the brass 
spring, shake the detector once or 
twice and replace the spring.— 
S. C. J. 

Slow motion coil holder. 

IS 
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DEPOSITS ON WIRELESS AERIALS. 

Tenants of the Council houses on the 
Buddicombe Park estate, near Chester, 
are resenting the imposition of a deposit 
fee on each wireless aerial erected. 

0000 

FRENCH LESSONS BY BROADCAST. 

The London Elementary Education 
Sub-committee recommend that, as an 
experiment, central schools where French 
is taught may listen on Fridays until the 
summer holidays to broadcast lessons in 
French. 

0000 

BERLIN RELAYS DAVENTRY. 

The B.B.C. engineers are not alone in 
attempts at relaying Continental pro-

- grammes. Similar experiments are being 
conducted by the engineers of the Federal 
Telegraph Office in Berlin, who are relay-
ing Daventry's transmissions fronl the 
Savoy Hotel. 

0000 

NEW PROBLEM FOR INDIAN 
AMATEURS. 

The pending arrival of a general scheme 
of broadcasting in India has prompted 
an investigation of amateur transmitting 
licences. At present several radio clubs 
hold licences to broadcast, but whether 
this privilege will remain in their hands 
is open to doubt. Many individual 
amateurs hold licences for experimental 
transmission, whilst being forbidden to 
transmit anything in the nature of a 
broadcast programme. 

0000 

PEACE IN TIIE EUROPEAN ETHER? 

The knotty question of European broad-
cast wavelengths is being approached In 
a new fashion by the International Radio-
telephony Council, the result of whose 
deliberations at Geneva is the formula-
tion of a fresh plan, dividing stations 
into two classes. Under the first class 
come those stations using comparatively 
high power; these will be entitled to an 
exclusive wavelength each. The second 
class embraces low power stations which 
will employ a common wavelength. The 
wavelengths will be calierated by a wave-
meter common to all countries, and each 
station will be required to keep rigidly to 
its allotted wavelength. Three technical 
committees have been formed to superin-
tend the enactment of these proposals. 

12 

of the Week in Brief Review. 
DEATH OF " LUSITANIA " OPERATOR. 

An echo of the sinking of the " Lusi-
tania " was provided last week by the 
death of Mr. A. E. Sargent, of Rushden, 
who was first wireless operator on the ill-
fated vessel. 

0000 

WIRELESS IN SAHARA. 

A proposal to carry wireless into the 
heart of the Sahara Desert has, been made 
by the third North African Conference, 
which has just concluded its sitting in 
Tunis. The suggestion is to equip the 
two isolated outposts of Wallen and 
Tessalit, on the desert route from Coloinb 
Becher to the Niger, with transmitting as 
well as receiving apparatus. This would 
link up Northern with French Western 
Africa by means of a wireless chain across 
the Sahara. 

WIRELESS AT 
The Home Secretary 

sent to a propésal to 
set and loud-speaker 
school. The apparatus 
stand, be provided by 

BORSTAL. 
has given hits con-
install a wireless 
at the 'Borstal 
will, we under-
The Daily News. 

0000 

ANNUAL DINNER OF THE WIRELESS 
LEAGUE. 

The Wireless League dinner, to which 
attention was drawn in our issue of 
March 24th, is to be held on April 23rd 
at the Royal Automobile Club. In our 
previous note it was erroneously stated 
that the price of tickets would be 8s. 6d. 
The charge is only 7s. 6d., and this is. of 
course, exclusive of wines, etc. The 
presence of many prominent personalities 
in the sphere of wireless should ensure 
a large gathering, so that members wish-

A FAMOUS FRENCH BROADCASTING STATION Engineers in the control room 
of Radio Paris during the transmission of a programme. 
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ing to attend are advised to make early 
application to the Secretary, Wireless 
League, Chandos House, Palmer Street, 
S.W.1. 

0000 

FOOLING THE LISTENER. 
Listeners to the WLW broadcasting 

station at Cincinnati, Ohio, had to he on 
their guard on April 1st, when a special 
"April Fool Programme" was trans-
mitted for their benefit.. 

LUCKLESS WIGHT. 
Isle of Wight listeners are complaining 

that their broadcast programmes are 
being interfered with by spark signals 
-from French trawlers. 

0000 
IRISH LISTENERS' LEAGUE. 

Emulating their British cousins, wire-
less enthusiasts in the Irish Free State 
are considering the formation of a 
Listeners' League. 

0000 
BROADCASTING: NEW STYI.E. 

From a Belgian contemporary : " The 
station at Dorchester is actually one of 
the most owerful broadcasting installa-
tions; it has at present 800 transmitters." 

Doubtless the ideal arrangement would 
be to provide one transmitter for each 
listener. 

0000 

NO HOWLING IN HUNGARY. 
A decree has been issued in Hungary 

forbidding the use of re-radiating re-
ceivers. It is also enjoined that " radio 
apparatus may be constructed, procured, 
owned, transferred, traded in or imported 
only by persons to whom suchspermission 
has been granted by the Hungarian 
Chamber of Commerce." 

o 000 

R.A.F. CADETSHIPS. 
Vacancies now exist in the Royal Air 

Force for flying officers, facilities being 
given to specialise in wireess, engineer-
ing, gunnery and other subjects. The 
next examination of candidates for entry 
as Iligat cadets to the R.A.F. Co7lege, 
Cranwell, in September next will begin 
on June 22nd. Forms of entry, which 
can be obtained from the Secretary, Civil 
Service Commission, Burlington Gardens, 
W.1, will not be accepted later than May 
6th. Candidates must be between the 
ages of 171 and 191. 

0000 
SHIP WORKING WITH LOW POWER. 
Sonic surprising results with a 41(W. 

set manufactured by the Radio Communi-
cation Co., Ltd. are reported by the 
operator on board the s.s. Quecnswood, 
which bas recently been fitted with the 
apparatus. 
The following extracts from the oper-

ator's log relate to performances during 
broad daylight :— 
January 10th.—Worked San Paulo, 

Brazil, at 700 miles. 
January 12th.—Worked another ship at 

distance of 800 miles. 
February 13th. — Worked Otchishi 

. Radio, distance 800 miles. 
February 18th.—Worked San Paulo. 

Brazil, at 540 miles. 
To cover these distances in daylight 

it has generally been necessary to employ 
sets ranging up to 1 kilowatts. 
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AT RADIO PARIS. A peep in the studio of the famous French station. It would 
appear that the stone pillars are an encumbrance, quite apart from any influence tney 

may have on the acoustics of the studio. 

HIGHER POWER IN AUSTRALIA. 

%he well-known broadcasting station 
2FC at Sydney has increased its power 
from five to ten kilowatts. The trans-
mitter has been moved from Willoughby 
to Pennant llill. 

000 o 

WHITSUN WIRELESS EXHIBITION IN 
BIRMINGHAM. 

Readers in the Midlands will be inter-
ested to learn that a wireless exhibition 
is to be held in the Bingley Hall from 
May 19th to 26th, under the auspices of 
the Birmingham Chamber of Commerce. 

It is reported that the National Asso-
ciation of Radio Manufacturers and 
Traders has given permission fo: its 
members to participate. 

0000 
SHORT WAVE BROADCASTING TESTS 

FROM U.S. 

A special series of short-wave broad-
casting tests is being conducted during 
the present month by the General Elec-
tric Company at Schenectady, New York. 
Every evening except Wednesday and 

Sunday (Thursday a.m. and Monday a.m. 
G.M.T.), 2XK will transmit on 65.5 
metres, while 2XAF will operate at the 
same time on 32.79 metres, both broad-
casting the ordinary programme of 
WGY. Telegraphy tests will also be car-
ried out on 15, 26.4, and 50.2 metres. 
Report forms can be obtained frein the 

Radio Department, General Electric 
Company, Schenectady, N.Y. 

0000 
LOUD—SPEAKERS ON SHIPS. 

A new field for the loud-speaker repro-
duction of music has been found in the 
requirements of passenger ships for music 
and entertainment. In order to cater for 
the pleasure of passengers 4nd to supple-
ment the usual musical arrangements, a 
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number of ships are now being equipped 
with Marconi orchestra repeater insta:la-
tions. Music from the ship's orchestra or 
from a gramophone, or received by wire-
less, can lie reproduced in any part of 
the ship by means of this installation. 

0000 

TROTSKI'S RADIO PREDICTION. 

A prophecy involving the seizure of the 
Eiffel Tower wireless station by revolu-
tionaries was made by Leon- Trotski in 
addressing the society known as the 
"Friends of Radio," in Moscow, on 
March 2nd. 

After emphasising the importance of 
radio as a means of binding together 
Russian cities and villages, M. Trotski 
said : " We must be prepared for the 
moment when the French proletariat, will 
seize the Eiffel Towar and proclaim itself 
master in all civilised languages. Then 
-we must answer: We hear you and are 
ready to help you' "1 

Change of Address. 
Mr. J. Nelson, M.I.E.E., advises us 

that after more than twenty-two years' 
service with British Insulated Cables lie 
has now left that company and has 
opened an office in Bristol at 9, Denmark 
Street. 

0000 

The Hava Micrometer Dial. 
In the recent description of. the hava 

dial the manufacturer was given as Halla-
day's, Limited, 12 to 18, (leach Street, 
Birmingham. This is an error, the Hava 
dial being made by the Comton Wireless 
Manufacturing Co.. 26-28, Bartholomew 
Square, London, E.C.1. Messrs. Halla-
day's, however, also produce an instru-
ment dial which is providéd with a reduc-
tion gearing. 

24 
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PORTABLE RECEIVERS. 
Some General Considerations Discussed. 

By THE WANDERER. 

// OST trade experts and a vast majority of anh.teur listeners perceive no future for portable receivers. 
They put forward two very damaging criticisms 

—that portable sets are far too bulky, and that, even if 
they could be made light, portability is not an asset. No 
invention has been immune from criticism in its earlier 
crudities; the bicycle and the gramophone were ridiculed 
for several years before they entered every household. 
Many portable sets are still absurdly weighty and 
cumbersome; there is little of a really practical 
nature on the market which weighs less than 
35 lb. or measures less than about 18in. square 
and at least 6in. thick. But their weight is 
steadily decreasing, and their power is always going up; 
the writer owns a small portable which measures very 
little over a foot square, and embodies within these dimen-
sions its own batteries, aerial—everything except loud-

. speaker. He has listened to America on a single-valve 
super-regenerative set built into a half-plate camera case, 
and as radio is still in its teething stage there is abso-
lutely no question but that bulk and weight will presently 
he cut down to rational figures. 

Size and Weight. 

No thoughtful student can seriously question the value 
of portability. A radio set is really a kind of hybrid 
between a daily paper and a gramophone. If the Daily 
Mail vete engraved on brick tablets in Babylonian fashion 
it would never achieve a million sale, simply because 
it would cease to be portable. Gramophones the size of 
a " Compacton " would be a drug on the market. Simi-
larly, the radio set must ultimately be portable. Our 
descendants will probably carry ciimbined " send-and-
receive " sets in their side pockets and be called up by 
anybody from anywhere at any time; they will mock at 
the clumsy non-portable telephone system of the bizarre 
twentieth century. But already the light, compact, self-
contained set has real assets. The writer lives in a large. 
old-fashioned house in the country. Four of its roems 
are variously occupied for living purposes, according to 
the time of year, coal economies, and so forth. It would 
be possible to wire all four rooms for wall-plugs at the 
cost of some disfigurement and with a probable loss of 
tonal purity; a portable receiver solves these problems. 
In the event of sickness, the portable can be taken to 
any of the eight bedrooms. It is equally available for 
the tennis lawn and impromptu summer evening dances 
thereon ; for picnics; for the summer holiday or the 
week-end bungalow. The local parson occasionailv places 
a similar receiver at the disposal of his sick poor. Adwit-
ting the weight, cost, and bulk of existing portables, any 
household which has transferred from a G.P.O. aerial 
and a " dog-kennel " set chained to a single input point 
must nevertheless vote for the portable. 
As soon as the word " portable " is breathed, most 

*trade designers and most amateur constructors jump at 
a frame aerial. There is a very widespread ignorance 
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on the subject of miniature or improvised energy col-
lectors, as may be proved by a thoughtful study of some 
of the atrocities on the market or a few experiments with 
a little home-made apparatus. I will not give any tech-
nical data, but a few homely facts. The trade's ideal 
turns to a folding frame about 2ft. square or a loop 
wound in .the lid of a cabinet. At my home station a 
good. superheterodyne will bring in nearly all Europe on a 
frame 2ft. square, and on a good night most stations will 
come in at real loud-speaker strength. Transfer the same 
receiver to a low-loss and technically perfect frame tft. 
square; the " bag " will promptly shrink. On a low-
loss frame 18in. x 18in. 5XX and the nearest main. 
station will be comfortably audible, but no distant station 
can be picked up on a loud-speaker. 

Turning to straight circuits, the writer has been busy 
for ..some time attempting to evolve a cheap portable set 
intended for headphone work only. At fifty miles from 
the nearest station a circuit consisting of three 
H.F. valves (with simple tuning) and a crystal is almost 
silent on a full-sized frame aerial. With a G.P.O. aerial 
and earth it is instantly converted into a most powerful 
receiver of immense range. With one end of a frame 
connected to the aerial terminal and the earth terminal 
coupled to a real earth it will bring in several stations 
at pleasant strength. On an improvised indoor aerial 
and earth, cqnsisting of good lengths of flex slung over 
picture rails and lying on the floor, the receiver is quite 
powerful and gives good range. To sum up, the 'ft. 
frames to be found inside the lids of some portables are 
only fit for use under the shadow of a transmitter, unless 
the circuit and design of the set are exceptionally good. 
The powerful portable, such as the superheterodyne, is 
best served by a full-size collapsible frame of first-class 
design, and the portables with " straight " circuits need 
an improvised flex aerial, slung over trees or picture 
rails, in conjunction with a copper tube earth out of 
doors, or a pipe earth indoors. A very different story 
may come to be told if ever broadcasting is reorganised 
on very short waves; but we have to deal with our world 
as it is, not as it may be. For cheap portable service 
the writer has discarded the frame; with two H. F'. and 
detector, packing into a small attaché case, he finds that 
flex brings in 5XX anywhere. He has equally dis-
carded miniature' frames for superhet. work, and prefers 

carry a full-size collapsible frame, though it means 
carrying two packages instead of one. 

The Accessories of the Portable. 

It is obvious that even a wealthy enthusiast is hardly 
likely to furnish himself with two separate receivers, each 
costing upwards of £5o, one intended for domestic use 
at a fixed station and the other for portable work. A 
single receiver must serve both purposes. This condition 
limits the circuit for the present to the superheterodyne, 
and to a very few superheterodynes. Thanks to un-
screened intermediate amplifiers operating on commercial 
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Portable Receivers.— 
frequencies, the majority of superheterodyne sets suffer 
.from a mild welter of parasitic noises. In this respect 
two or three of the British kits display a very pleasant 
contrast in background with the average American set. 
It is possibly true they have less power and range, but 
every practised listener is aware that there are few golden 
nights in any year on which the really distant stations are 
worth listening to for any but boastful reasons; so a 
reduction of range is immaterial except to the stunt mer-
chant. A superheterodyne with a first-class low-
frequency amplifier and a silent background to its H.F. 
side is at ptesent the portable de luxe. Such a set is 
easily accommodated in a cabinet measuring !sin. X 
rzin. X 7in. (less if the Tropadyne 
principle and special tuning con-
. densers are employed). 

The Portable Loud—speaker. 

It will need the following acces-
sories : A folding frame aerial of full 
size; two complete sets of batteries, 
such as an Exide P.M.2 for travel 
and *any large accumulator for home 
use; a couple of 36-volt Ever-Ready 
H.T. batteries for travel, and a H.T. 
accumulator for home work. For-
tunately, one and the same loud-
speaker will serve equally well at home and on the move. 
The trade and the public for some mysterious reason re-
gard the portable Amplion loud-speaker as an emergency 
makeshift. It probably furnishes slightly less volume than 
some of the very large horn, cone, or pleated diaphragm 
speakers; but its volume is ample for a really large room 
in which several people are reading, knitting, or playing 
cards; and its tone is superb. There is no real need to 
flank it with a gigantic trumpet for home use. We arc 
still waiting for the ideal valve for these pottable super-
heterodynes. The general purpose o.o6 valve will serve 
for the frequency-changing valve (" first detector," so-
called), and perhaps for the first L. F. valve. The 
D.E.31) is good for the intermediate frequency amplifier. 
Small 0.12 power valves are desirable for the second 
detector and second I.. F'. stage. This entails a total con-
sumption (for eight valves) of 0.66 ampere. A P.M.2 
cell will stand this discharge. If D.T.G. cells are used. 
it is wise to use seven o.o6 valves and to limit the 0.12 
power valve to the final socket, making a total discharge 
rate of 0.54 ampere. With suitable grid bias on the 
low-frequency amplifying valves, the H.T. drain can 
be kept inside 12 milliamps. Unfortunately the 
filaments of the -0.06 valves are extremely fragile, 
and a certain number of casualties must be expected 
even with spring sockets, especially if the set is taken 
in a fast car. Moreover, the best spring sockets 
cannot be absolutely trusted to retain their grip of a valve 
in motoring; it is wise to slip a pad of thick felt 
between the valve pips and the lid of the case. This 
will not only protect the valve from damage through 
vibration but will prevent breakages occurring when 
the valve is withdrawn from its socket. The two-volt 
valves have far stronger filaments. I have never yet 
damaged a Cossor valve whilst motoring, and Weco-
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valves have been taken all over Europe on the running 
board of a car without casualties. But the consump-
tion of eight two-volt valves is too heavy for any light 
accumulator. Eight Cossors take 2.4 amps., and one 
ampere is required by eight of the new D.E.z Osrams. 
Such discharges can be borne by a motor car accumulator, _ 
but not by any miniature cells which can be packed inside 
a cabinet. A separate battery case of rather a heavy 
character is indicated if two-volt valves are preferred for 
the sake of their robustness. 

Constructional Details. 

It has already been suggested that no dependence can 
be placed on spring sockets to grip 
valves under heavy vibration; their 
overhead clearance must be felt-
packed to stop them from jumping 
out. In addition. the sprung socket 
wobbles so widely that the valves— 
especially corpulent little power 
valves—must be widely spaced, or 
they will hit each other. Soft 
solder is regarded by jewellers as a 
" purser's job " ; and the ordinary 
cabinet constructional soldering will 
fracture many joints in a rough 
season's motoring. The only safe 

plan is to use tinned soldering tags, curling the tongue 
clean round the end of the wire, bending over -11,1-in. of 
the end of the wire at right angles, pinching the tag . 
tightly round the wire, and finally soldering the joint. 
This is damage-proof. It is unwise to use bare wire. 

Polished wood is wholly out of place in a portable, 
which may presently find itself on wet grass, in a ra;lwa 
van, or amidst the feet of passengers in S motor car. 
Cheap fibre suitcases are purchasable for about 155. 
Into these can be packed the set, complete with self-
contained batteries, a folding frame, and an Amplion box 
type loud-speaker. The case for the set then presents the 
amateur with no awkward problems of French polishing. 
or glueing on leatherette, or making a mackintosh cover. 
Its wood may be rough finished with any dark stain; and 
if the frame is built of gin. wood of good quality, the 
panelling may be executed in -hin. plywood without loss 
of sturdiness and with some saving of weight. 

An Aerial and Earth Advisable. 

Turning now to portable headphone sets of a cheaper 
and simpler character, the conditions laid down for valves 
and constructional details apply with equal or greater 
force. In this case the circuit of the receiver is the real 
trouble. There are plenty of " stunt " circuits—reflex 
and the like—which can be operated at long range off 
a frame, but with most portables an aerial and earth 
are necessary. A three-valve dual is something 
of a handful for the average amateur listener to 
construct and to handle ; and it becomes still more of a 
handful when it is compressed into a tiny cabinet, with 
its numerous fields of force overlapping each other. If 
we recognise that it takes a soft. frame to compete with 
a G.P.O. aerial in collecting energy, the thorny nature 
of cheap portable design is obvious 

OUTDOOR WIRELESS. 
Next week's issue of " The 

Wireless World " (April 14th) 

will be largely devoted to the 
subject of outdoor wireless and 
portable sets. The issue will 

include a guide to Portable 
Sets by the various makers, 

with descriptions to assist 
prospective purchasers. 
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RACTICAL 
•MINTS AND TIPS 
A Section 

A REACTION " VERNIER." 
The practice of shunting the prim-

ary of the first L. F. transformer 
with a variable condenser instead of 
the customary fixed capacity, has been 
widely adopted by amateurs working 
on the very short wavelengths. By 
this expedient it is possible to obtain 
an extremely line control of reaction, 
and the method might often with ad-
vantage be extended to the normal 
broadcast • wavelengths, when a de-
tector valve is used without H.F. am-
plification. The best method of opera-
tion is to set the dial of the variable 
condenser at about half its maximum 
capacity, and to make a rough adjust-
ment by manipulating the usual re-
action coil. The valve may then be 
brought into its most sensitive condi-
tion by increasing the capacity of the 
variable condenser. which has the 

Fig 1.—Critical adjustment of reaction. 

effect of reducing resistance in the 
anode circuit of the detector valve. 
Very smooth and accurate adjustment 
is possible, and, as the wavelength to 
which the set is tuned is not altered 
appreciably: there is no risk of losing 
a weak signal. 
The same method is applicable, 

with even greater advantage. when 
the detector valve is followed by re-
sistance-capacity-coupled L. F. ampli-
fication, and a suitable scheme of 
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Mainly for the New Reader. 
connections is suggested in Fig. 1. 
The variable condenser should have 
a somewhat lower maximum value 
than in the case of a transformer-
coupled amplifier, and one of 0.0003 
mfd. or even less will be found suit-
able for all-round work. The H.F. 
Choke shown in the diagram is not 
absolutely necessary; its omission 
will not affect thé control of reaction. 
• If an anode resistance having an 
exceptionally high value is used, the 
condenser should be used at the lower 
part of its capacity range, in order 
to avoid a reduction of amplification 
or even the introduction of a form of 
distortion due to by-passing of the 
higher audible frequencies. 

0000 

COMPOSITE L.F. AMPLIFICATION. 
There is no reason why \ arious 

systems of low-frequency intervalve 
coupling- should not be used in com-
bination in a set ; indeed, there are 
sometimes di.stinct advantages in 
doing so, and some hints as to the 
order in whicl-, the different couplings 
should be used may be of interest. 
The most efficient type of detector 

valve usually has a fairly closely 
wound grid, with, consequently, a 
rather high impedance. Difficulties 
are apt to arise in attempting to 
couple such a valve to a succeeding 

amplitie: by the -transformer 
method, and, -in any case, a low-ratio 
instrument will be necessary. It 
would, therefore, seem better to use 
a resistance rather than a transformer 
in this position, particularly in view 
of the fact that variations of very 
small amplitude are passed on to the 
grid of the next valve more effectively 
by a resistance than by a transformer. 
or', indeed, an iron-cored choke. It 
is possible that very weak signal 
changes would not be handed on at 
all by a transformer, whereas the use 
of a resistance would enable them to 
be magnified up to good audibility by 
further stages of L. F. amplification. 
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The choice of coupling devices to 
be adopted in succeeding stages will 
be governed largely by the power-
handling capacity of the valves which 
are to be used. It should be remem-
bered that large grid-voltage swings 
cannot-be handled by the majority of 
valves sold as suitable for resistance 
coupling, and great care must be 
taken to prevent overloading. The 
characteristics of low-impedance 
power valves are greatly changed by 
the insertion of a high anode resist-
ance, and, from the point of view of 
simplicity, transformers offer certain 
advantages. 

0 0 0 0 

CHOICE OF GRID-LEAK VALUES. 
A good deal of latitude is permis-

sible in the value of grid-leak used in 
a resistance-coupled, low-frequency 
amplifier, particularly in the initial 
stages, where moderately small signal 
amplitudes are being dealt with. The 
function of this resistance is to allow 

+ 

HT G.B. 

Fig. 2.—Parallel connection of anode and 
grid resistance. 

charges on the grit condenser to leak 
away sufficiently rapidly to allow the 
grid to assume its normal working 
potential in the intervals between the 
arrivals of successive impulses. Its 
value will, therefore, be dependent 
on that of the grid condenser ; if this 
is large, the leak must have a low 
resi:tance, and rice versa. 

With a coupling capacity of o.ot 
mfd. (the smallest usually recom-
mended for use in conventional cir-
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cuits), a leak of as high a: value as 
megohm will prove satisfactory. 

For condensers of o.os to o.t mfd. 
the resistance usually specified is 
about o.s megohm, while for con-
siderably higher capacities 0.25 
megohm will not be too low. 

It should be realised that the choice 
of a leak should also be governed to 
-a certain extent by the value of anode 
resistance in the circuit. The former 
should be high in comparison with 
the latter, or amplification will be 
reduced. Consideration of Fig. 2. 

which is the conventional circuit 
drawn in a somewhat unusual 
manner, will show that the two re-
sistances are really connected in 
parallel, and that the leak, if of a 
comparatively low value, will act, in 
effect, as a partial short-circuit across 
the anode resistance, reducing the 
voltages applied to the grid. 

0000 
INCREASING SELECTIVITY. 

The first step to be taken in an at-
tempt to increase the selectivity of an 
existing valve receiver of the simplest 
possible type will generally consist of 

.. the addition of a coupled aerial cir-
cuit. Although this alteration is not. 
as a rule, particularly difficult, in 
certain cases it may be found incon-
venient to couple a second coil to the 
grid inductance, and it will almost 

Wfircekem 
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certainly not be easy to find stem for 
an extra variable condenser for tuning 
purposes. This latter, however, is 
by no means necessary, particularly 

3.—Combined series and parallel 
tuning condensers. 

on the shorter (broadcast) wave-
lengths, as the " untuned aerial " 
system is certainly very effective. 

Another method, giving in a lesser 
degree some of the advantages of a 
coupled circuit, is indicated in Fig. 
3. Here the damping effect of the 
aerial load is reduced by the insertion 
of a series variable condenser which 
is provided with a short-circuiting 
switch. In the case of a receiver in-
corporating, say, a valve detector. 
with or without L. F. amplification. 
tuned by a parallel variable con-
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denser, the conversion involves no. 
internal alteration to the wiring, as 
the series condenser may be added 
as an entirely separate unit. A 
word of warning should be added 
here to the effect that if the set has 
a stage of tuned anode or tuned 
transformer-coupled H. F. amplifica-
tion, it. will probably be impos-
sible to usefully reduce aerial damp-
ing ,without producing uncontrollable 
oscillation. 
To obtain the utmost benefit as far 

as increased selectivity is concerned, 
it is essential that the series capacity 
should be small in proportion to that 
connected in parallel with the tuning 
coil, although a considerable reduc-
tion in the value of the former will 
have the effect of reducing signal 
strength. (Incidentally, a large 
parallel capacity will have the same 

effect.) 
Here, as in thé vast majority of 

similar wireless problems, it will be 
necessary to effect a compromise, 
and, as an infinite number of dif-
ferent adjustments for a given wave-
length are possible, it will not be 
difficult to choose a combination giv-
ing the best results,, selecting at the 
same time. a value of inductance per-
mitting the use of a suitable relation 
between the values of the two capa-
cities. 

I5ISSECTED DIAGRAMS. 
No. 25.—Wiring a Valve—Crystal Reflex Receiver. 

This series of sketches, originally intended to assist readers in understanding circuit diagrams, has 
been extended to show those connections which are at low oscillating potential and those at high 

potential; the latter require good spacing with respect to other leads. 
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 o 

All filament and other low-pot 
leads are connected. 
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The grid circuit of the valve is The single high-potential lead in the 
completed. plate is added. 
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The Importance of Connecting the Positive and Negative Terminals Correctly. 

By A. P. CASTELLA IN, B.Sc., D.I.C., A.C.G.I. 

ii T does not seem to be generally known that there is 
a right and a wrong %ray to connect a loud-speaker, 
or, if it is known, not much notice is taken of it. 

Of course, if there is a telephone transformer or a 
choke and condenser arrangement in the plate circuit of 
the last valve of the set, then it does not matter which 
way round the loud-speaker is connected, as no steady 
plate current flows through it. In the majority of cases, 
however, the speaker is connected straight in the plate 
circuit of the last valve, in which case the connections are 
important. 

In order to understand why this connection is important, 
it is necessary to examine the 
construction of a loud-
speaker. The various essen-
tial parts of the " works " 
are shown in Fig. r, and a 
diagrammatic representation 
in Fig. i. 

Function of the Permanent 
Magnet. 

Normally, the diaphragm 
is under a continuous strain 
due to the pull of the per-
manent magnet. When a 
current flows round the coils, 
the soft iron cores arc mag-
netised, and this extra mag-
netism will either help or 
hinder thé magnetism of the 
permanent magnet, accord-
ing to the direction of the 
current, and thus the pull on 
the diaphragm due to the 
resultant magnetism is either 
more or less than it was 
before. The effect of an 
alternating current through 
the windings, therefore, is 
alternatelv to increase or 
diminish the pull on the dia-
phragm, which accordingly 
vibrates at the frequency of 
the exciting current. 

If there was no permanent 
magnet there at all, the pull 
on the diaphragm would be independent of the direction 
of the current, and would only depend on its magnitude. 
Thus an alternating current of frequency f y.c., con-
taining f positive and f negative half-waves per second) 
would vibrate the diaphragm 2/ times per second. as 
each half-wave, positive or negative, has the same effect, 
and hence the loud-speaker would distort horribly by 
doubling every frequency applied to it. 
As a matter of fact, this double frequency effect is 

present even when the permanent magnet is used, but in 
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this case the ratio of the fundamental frequency output 
(i.e., the frequency of the exciting current) to that of 
double frequency depends on the ratio of the permanent 
magnetism to that due to the current, and is, in fact, 
four times the latter ratio. 

It is therefore obvious that the permanent magnet must 
be as strong as possible, so that the unwanted double\ 
frequency effect may be as small as possible compared . 
with the fundamental frequencies. 
Now let us return to the last valve in the set, which_ 

supplies the current for the loud-speaker. 
This current may be regarded as being composed of 

two separate currents—the 
steady current when no signal 
is arriving, and the alternat-
ing current due to the signal, 
which is always less than the 
steady current if no distor-
tion in the last valve is 
required . 

Using the Steady Current. 

This steady component of 
the current through the loud-
speaker windings will assist 
or oppose the magnetism due 
to the permanent magnet ac-
cording to the direction of 
the current, i.e., according 
to which way round the 
loud-speaker is connected. 
We have already seen that 
we want the permanent mag-
net to be as strong as pos-
sible, so we must obviously - 
ronnect the speaker so that 
the steady current assists the 
permanent magnet. 

If we connect the other 
way round, we shall not only 
get more unwanted double 
frequencies, but we shall 
permanently weaken the 
permanent magnet by parti-
ally demagnetising it. Also, 
the stronger the signal, the 

more do the above remarks apply. 
It has already been shown that, in order to, obtain a 

large ratio of the fundamental frequency output from a 
loud-speaker to that of double frequency, the permanent 
magnet must be as strong as possible. 
The actual value of the sound output of the funda-

mental frequency depends on the •strength of the per-
manent magnet as well as on the current through the 
windings, while the sound output of double frequency. 
depends only on the value of the current ; so that from 
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3rder of their assembly. 
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the point of view of obtaining the greatest volume of 
sound of the correct frequency for a given current, the 
permanent magnet must also be as strong 
as possible. 
The reader may now ask which way 

round should he connect his loud-speaker? 
Most good loud-speakers are marked as 

to the direction of this steady current flow 
by + and — , or simply a minus on the 
.appropriate, terminal. According to the 
usual convention, current flows from the 
positive of the H.T. battery to thé plate 
of the valve, so that + loud-speaker should 
go to + H.T., and — loud-speaker to the 
plate of the last valve. 

Fig. 2.—Diagrammatic representa-
tion of a loud-speaker, showing 
how the windings are arranged. 

APRIL 7th, 7926. 

If the loud-speaker terminals, are not marked at all, 
try disconnecting one lead to the speaker when no broad-
cast is being received, but with the last valve alight. If 

possible, cut out the grid bias on the valve 
for this test. A loud " plonk " will be 
heard in the loud-speaker when one lead is 
disconnected. Now reverse the leads and 
again disconnect one. The connection 
which gi‘ es the lotdest " plonk " in the 
loud-speaker on disconnecting one lead is 
the correct one for reasons which will be 
obvious from the foregoing. 

All that has been said above about loud-
speaker connections applies to telephone 
receivers, though perhaps in a lesser degree, 
as the currents in the windings are smaller. 

SHORT WAVES IN IRAQ. 
By CAPT. R. F. DURRANT, A.F C. 

/N an article published in The Wireless World of 
December 23rd, 1925, I dealt with thé history of my 
' private station at Mosul and with some of the results 

obtained. • 
• Since my return to Europe I have been, greatly inter-

eSted, in- the observation of short-wave phenomena now 
taking 'place in nearly every part of the globe. 

' Barometer Effects on Signals. 
The barometer in Europe has a definite effect on the 

reception and tralksmission of distant signals. This effect 
is not so marked in Iraq. True, this instrument is not 
. so fickle as in this country, and, though it dropped 
slightly when a burst of static came, reception from 
Europe was in no way affected, nor, according to reports, 
transmission Fading was not apparent on too, 90, 8o, 
or 70 metres. The 23- to 45-metre band was found to 
be much less liable to interference from statics than the 
Old 70 to Too waveband, but the latter was always ex-

-- tremely useful for testing with the U.S.A. 
The 23-metre wavelength was not in any way affected 

by the barometer. It was .the only wave on which day-
light testing with Europe could be carried out. 
The following waveband was used in the summer 

(when the temperature averaged r to° by day and 90° by 
night). The observing station in England was G 21.Z. 

Continuous Communication. 

We found we could communicate at any time during 
the twenty-four hours, from midnight until 5 a.m. 
.G.M.T. on 30 or 37 metres, and from 5 a.m. until 6 p.m. 
G.M.T. on 23 metres. Thirty metres . was readable up 
to midday, Iraq time; from thence onwards a shift to 
23 metres was found to-be essential at the Iraq end. 
A point worthy of mention is that 23-metre transmis-

sion from England was readable any time during the 
twenty-four hours. Using 200 watts on this wave, G 2LZ 
reported signals R7, full sunlight at both ends; 19 metres 
was inaudible. 

Capt. Duncan Sinclair, during the discussion on his 
paper, " Some Facts and Notions about Short Waves" 
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(Experimental Wireless, February, 1926), mentions cer-
tain phenomena during sunset. I should like to empha-
sise a fact with regard to reception in Iraq. As the sun 
was setting, Australian and New Zealand stations came 
in with dramatic suddenness, but after ten to twelve 
minutes of R 6 reception would disappear. This occurred 
only from December until the end of February on 8o 
metres. It was not noticeable on So, 40, or 23 metres 
during subsequent mortlis. 
The sunsets over the desert wen:: always characterised 

by vivid changes of colour, and I am inclined to the view 
that the varying angle of the sun's rays, which causes the 
spectrum, brought in these signals from the Antipodes. 
But why only on So metres and enly during the winter 
months? Is it due to the position of the earth in its 
path round the sun? 

Reception During Eclipse. 
The total eclipse in England, the maximum effect of 

which took place at 1600 brought in, on 
92 metres, signals from G 20D. It was broad daylight 
in Mosul, and nothing can normally be heard at this 
hour on this wave. G 20D was only readable during the 
twenty minutes or so of the semi-darkness in England. 
Reception was confirmed by G 2KF and G 5M0. 
What might have turned out to be a very serious acci-

dent occurred to my assistant, Sergt. Hall, who, for-
tunately, was not in the line of fire. . He was transmit-
ting (H.T. voltage, etc., being nommai), when there as 
a loud explosion, and the iron top of the Helsby con-
denser, which was across the H.T. mains, blew off an 
buried itself in' the wall beyond. The sergeant, unper-
turbed, put the condenser back again in the circuit, and 
it continued to function perfectly. 
The condenser was filled with oil, and I can only 

conclude the Iraq temperature proved too much for it. 
During many months of experimental work Sergt. Hall 

was my only assistant, and to him I owe a debt of grati-
tude for his zeal and efficiency under very trying con-
ditions. He is at present working EG 1BH at Cairo 
on and around 40 metres. 
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AND TRANSMISSION. 
Technical Details of the System Used 

in Transatlantic Telephony. 
By E. K. SANDEMAN, B.Sc. 

(Concluded from page 189 of the March 314 issue.) 

L- OUDNESS is a very indeterminate quantity on 
which to observe, and is not directly proportional 
to the received power, as would appear to be a 

reasonabk basis of assumption. Actually there is 
evidence to show that a sound increases by equal 
loudness intervals as the power is increased by equal 
percentages, and zero loudness is not at zero power, 
but at a definite value of power tVII HI varies 
with frequency and with different individuals and 
different telephone receivers. It is therefore more con-
venient to think in terms of audio-frequency voltages, 
assumed always to be generated in a circuit of constant 
resistance. To give some idea of the relation between 
loudness and power, it may be stated that the smallest 
change in power which can easily be noticed lev direct 
comparison of steady frequencies' is io per cent. The 
difference between the power required to operate a tele-
phone receiver comfortably and a loud-speaker in an 
ordinary living room is of the order of 1,000 times. 
An improvement ;n noise ratio on a voltage basis of 4 

fit 1 is equivalent to a power change of 16 to I, which 
would make a considerable difference in loudness and a 
very large improvement in intelligibility at critical loud-
ness levels. 

4) 
Summary of the Characteristics of Single Side—band 

Transmission and Carrier Suppression. 

(i) The frequency range occupied by the side bands is 
' halved, the energy radiated in the side-band fre-

quencies being unaltered if the carrier is radiated 
as in the normal case, i.e., the amplitude of the 
single side I,and is doulde the amplitude of 
either of the two side bands when radiated 
simultaneously • 

(ii) fly suppressing the carrier the side-band ampli-
tude may again be doubled. 

The net tesult of the above changes is an improve-
ment in noise ratio of .1 to r on a voltage basis. 

(iii) Since two side bands occupy half the frequency 
range occupied by one, it is possible to transmit 
each side-leand frequency with more nearly the 
same attenuation ; the deleterious effect of the 
tuning charactrristics of the transmitting aerial 
are minimised. Alternatively, for a given dis-
tortion it is possible to operate with a more 
sharply tuned antenna. 

(iv) The frequency band width occupied in the ether is 
one-half that tecupied ley the normal system of 
transmission, so that twice as many channels of 
communication are made available. 

A practical method of producing a single side band, 
which is actually in use at the present time, is described 
in a very complete paper by R. A. Heising.' A large 
part of the description below is taken verbatim from this 
paper, as are also Figs. 5 to 9. 
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The receiving station during transatlantic telephony experiments 
In December, 1922, when single side—band transmission was 

employed. 

It is possible to concei‘e a number of circuits which, 
when supplied with a voice frequency and a carrier fre-
quency, deliver at some suitable point two sicle bands 
unaccompanied by the miginal carrier frequency. Since, 
however, the balanced modulator used in practice is as 
simple as any to descrilee, only this will lee considered 
here. 

Modulation, as we have already seen, is normally 
accomplished by making the amplitude of a carrier wave 
\ ary accrnding to the amplitude of the original sound 
w;t -e. A convenient method of accomplishing this is to 
supply leceth waves to the grid input of a valve having a 
curved plate current—grid voltage characteristic. In this 
case we may regard the low- frequency wave as varying 
the operation point of the valve and so varying its volt-
age amplification factor for the carrier wave. Now the 
slope of the plate current—grid voltage characteristic of a 
valve at any point represents its voltage amplification 
factrer ; hence, if we choose a valve such that the slope of 
the characteristic curve is directly proportional to the grid 
potential (i e., as the grid ptetential increases from some 
negative value to zero the slope increases from zero to 
some finite value), the variation in amplitude of the carrier 
wave reproduced in the plate circuit will be proportional 

' Proc. A.I.R.E., June, 1925, p. 291, " Production of Single 
Side-band for Transatlantic Telephony." 
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to the amplitude of the audio-frequency wave at every 
instant. A curve of the above type is called a square 
law parabola, and the considerations below are in terms 
of valves having such parabolic characteristics.' 
On applying a voice wave of frequency f„ and/or 

carrier wave of frequency fc to the grid input of a valve 
such as the above, operating on the curved portion of its" 
plate current—grid voltage characteristic, the grid bias 
and A.C. voltage amplitudes being so adjusted that the 
plate current never reaches zero, the frequencies occurring 

5.—Balanced modulator circuit for the elimination of the 
carrier frequency in telephony transmission 

in the plate circuit are: fe, fr, 2fe, 2fr, f,,-F f„, and 
f— f. The last two frequencies represent the required 
side bands, the remaining frequencies being unwanted. 
The balanced modulator is a device which takes advan-

tage of certain phase oppositions to eliminate some of the 
unwanted frequencies. In Fig. 5 is shown the type of 
balanced modulator used at the transmitting station at 
Rocky Point. 
The windings C, and C, ate so arranged that currents 

in the same phase in the two plate circuits produce 
opposing E.M.F.s in Coil C, while currents in phase 
opposition in the two coils C. and C, produce additive 
E.M.F.s in .coil C. 
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as a result of the, curved valve characteristics is also 
suppressed. 

If a voice frequency is supplied simultaneously at B, 
then it will appear at C, hut the double voice frequency, 
although flowing in coils C, and C2, will be suppressed 
in coil C. The two side bands appear in coils C, and 
C2 out of phase, and hence are reproduced at C. The 
frequencies appearing at C corresponding to a voice fre-
quency, fr, and a carrier frequency, fc, are 
and f,— ft.. It is a matter of comparative simplicity to 
separate the side bands from f,,, owing to their relatively 
wide distance apart in the frequency spectrum. 

Double Modulation. 

The question of separating the side bands one from 
another will be now dealt with by a quotation from Heis-
ing's original paper relating to the actual arrangement 
used at Rocky Point. 
The .principal reason why we do not use the more simple 

process of producing the single side band is that it is too 
expensive to build filters sufficiently sharp to separate one side 
band from another at carrier frequenc-es up in the neighbour-
hood of 60,000 cycles. In order to get a single side band at 
60,000 we resort to the process of modulating twice. That is, 
we secure our single side band at a low enough frequency to 
separate it easily from the carrier and the other side band, and 
then by a second modulation process we move it to the desired 
point. This is represented in Fig. 6. The speech band repre-
sented by A is used first to modulate a carrier such as 33,700 
cycles. There are then produced an upper and a lower side 
band at that frequency. It is comparatively easy to separate 
the bands at this frequency. In this particular case we pick 
out the lower side band—that is, we use a filter which transmits 
the frequencies running from 30,500 to 33,200. For this purpose 
the filter is built with a good steep elope on the upper side. 
The filter which we use has an attenuation characteristic as 
shown in Fig. 7. Now we take this desired side band Itcated 
at B in Fig. 6 and put it into a second modulator where we 
modulate a second frequency of about E9,200 cycles. There will 
then be produced two new side bands, one shown at D running 
from 56,000 to 58,700, and one shown at E running from 119,700 
to 122,400. The new D and E side bands are very far apart, 
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6.— Relative positions of side bands and carrier frequencies in double modulation. 

So that if a carrier wave is supplied at A it will pro-
duce voltage changes on the grids of the two valves which 
are in the same phase; hence the currents in the tmo coils 
C, and C., will be in phase. As a result, no carrier fre-
quency will appear at C at all if the coils are accurately 
balanced. In practice a small amount of carrier leaks 
through, owing to unbalance, but the amount which does 
is very small. The double carrier frequency occurring 

I Strictly speaking a " parabolic" valve characteristic curve 
conforms only to part of a parabola, but with the reservations 
made in this paper the conclusions drawn are true. 

A 28 

ilo 

E 
ge•rt 
120 

and also 30,000 cycles removed from the second carrier, and it 
becomes a very easy matter to build a filter which selects the 
desired band D and discriminates against the 89,200 cycle carrier 
and side band E. This filter does not have to have anywhere 
near the steepness of attenuation slope that the first one does 
because of the relatively greater separation between the bands 
and the carrier K. By this double modulation process we also 
provide ourselves with a flexibility in frequency range which we 
could not attain by the simple scheme except at prohibitive 
expense. That is, if we build our second filter to transmit 
frequencies between 71,003 and 41,000 cycles we can cause our 
desired band D to fall anywhere within this range such as D' 
by merely moving the second carrier K to K'. If that carrier 
is removed down to 74,000 the lowet side band then falls 
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Single Side-band Transmission.— 
between 41,000 and 44,000. If w, move the carrier K up to 
101,000 the side band runs from 68,000 to 71,000. We thus 
secure a flexibility in frequency range for the placing of our 
side band D with the use of fixed frequency band filters, which 
for work such as we have laun doing is of vital importance. 
The characteristics of the second filter are shown in Fig. 8. 
The question may be asked why we picked the lower side band 

at 3.3,700 and used it to modulate another frequency, and then 
again picked the lower side band. The reasons for this are 
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Fig. 7.—Attenuation curve of first filter. 

partly circuital and partly psychological. We con I- have picked 
the upper side band at 33,700 and then modulated .ibout 93,000 
cycles and located a side band in the same region where we 
have as represented. In that case the side band would be 
reversed. There is no electrical reason for desiring the band 
as we have used it, over reversing the band, as either will give 
just as good quality, but it seemed simpler to maintain the 
frequency arrangement in the same order in which it occurs in 
the voice. There is an objection to producing the side band 
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Fig. 8.—Attenuation curve of second filter 

band in both cases, which, although it means turning the fre-
quency hand over twice, yet filially places it in the desired 
position and gives us the flexibility which is of value. 

Replacing the Carrier. 

At the receiving station it is necessary to replace the carrier. 
It is not necessary to replace the auxiliary carriers used at the 
transmitting station : 33,700 and 89,200, but only the resulting 
or final carrier, 55,500. It is interesting to note that this final 
carrier which is " eliminated " is not generated at the trans-
mitting station at all. It is generated only if the first modu-
lator is unbalanced and some of the first carrier gets into the 
second modulator. In practice the carrier is considered elimin-
ated if reduced in amplitude to a few per cent, of its original 
value. 
The accurate replacing of the carrier is sometimes of great 

importance. This is particularly true in receiving music, as 
otherwise overtones would not be overtones at all. As far as 
receiving speech goes, if the carrier is placed* too close to the 
side band the voice sounds low and guttural, while if placed 
too far away it appears very high pitched, but in either case 
the articulation is reduced from what is secured when the carrier 
is correctly placed. It is, therefore, necessary for satisfactory 
operation to place the carrier as near as possible to the theor-
etical point. 
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D by using one of the side bands near 33,700 to modulate a 
second carrier of about 21,800 which would again place the side 
band D in about the same position. The objection here lies in 
the fact that there is some likelihood of harmonics, especially 
second harmonics, giving some trouble if the balance is not 
perfect. It seemed desirable in a first experimental installation 
to keep all the frequencies find bands totally separate and not 
have them overlapping in such a way as possibly to give rise 
to any harmonic trouble. We therefore chose the lower side 

SECOND FILTER 
TRANSMITTER 

41,000- 71,000 

3 STAGE 
AMPLIFIER 

55,500+ S 

TO WATER COOLED 
TUBE AMPLIFIER 

Fig. 9.—Schematic diagram of single side-band 
transmitter. 

If our carrier is to remain within, say, 20 cycles of the theor-
etical point, that means that both the suppressed carrier and 
the replaced carrier must remain constant within 10 cycles. If 
our carrier has a value of, say 55,500 cycles, and we wish to 
keep the frequency within 10 cycles, that means that it has to 
stay within 1-55th of one per cent. of the desired value at all 
times, even though temperatures in the room change or the 
voltage supply fluctuates slightly. To secure this constancy 
is a job all by itself. Ordinarily an oscillator changes its 
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Single Side-band Transmission.— 
frequency when either the plate voltage or filament voltage 
changes, or when the temperature changes affect the constants 
in the circuit and steps had to be taken to prevent these changes 
or minimise the effects. 

Heising then shows the block schematic diagram given 
in Fig. 9, which indicates the general arrangement of 
oscillators, balanced modulators, and filters to accomplish 
the double modulation described above, the figures 
between the blocks representing the balanced modulators, 
and amplifiers indicate the frequencies leaving each Noel-
and the frequencies entering the next block. 

Explanation of Filter Characteristics. 

It may be well to give a short explanation of the 
method of plotting the filter characteristics shown in 
Figs. 7 and 8. The curves shown are drawn by plot-
ting at each frequency the 'attenuation, in transmission 
units, which is experienced by electrical power in travers-
ing the filter hi question. The behaviour of the filters 
might have been indicated by plotting the relative trans-
mitted powers at each frequency, in which case curves 
the inverse of those shown in Figs. 7 and 8 would have 
been obtained. The disadvantage of plotting powers 
directly is that the transmitted powers vary in the ratio 
of i to to million between minimum and maximum for 
both filters, and hence it would only be possible to repre-
sent a very small part of the curve to scale with a reason-
able percentage accuracy. The most obvious definition 
of attenuation is the fraction representing the ratio 
between the output power and the input power. For 
instance, in Fig. 7 on this basis the attenuation ratio at 

z  
34,000 cycles is tos-100,000, while at 32.000 cycles it 

is approximately Again, the difficulty of plotting 

General Notes. 

In our issue of March 10th we men-
tioned the successful tests on the 23-
metre wavelength carried out by Mr. 
E. J. Simmonds (G 200) with a station 
in Egypt. We understand that he has 
now been successful in speaking with 
Mr. J. Maelurcan (A 2CM); a well-known 
amateur, in Sydney, New South Wales. 
Mr. Simmonds was transmitting on Sun-
day, March 21st, with an input of 
95 watts on a wavelength of 45.3 metres, 
and,' to test the accuracy of reception 
of his signals, sent out a series of figures, 
including decimals. The entire message 
was reported in Morse from Sydney with-
out error, and Mr. Maclurcan reported 
that every word came through distinctly , 
on his loud-speaker. 

Shortly before this test, Mr. J. A. 
Partridge (0 211F) was also in communi-
cation with Mr. Maclurcan, from 6.10 
p.m. to 7.10 p.m., during which time 
speech from 2KF was heard with remark-
able clearness on a loud-speaker at the 
Sydney station. A 2CM was using a 
super-heterodyne receiver during the test 
Which, although not previously arranged, 
was an entire success. Mr. Maclurcan 
also attempted telephony, but this, un-
fortunately, was not intelligible at this 
end, and his replies and reports were, 
therefore, sent in code. The wavelength 
employed by the Australian sta.tion was 
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such widely differing nurrbers with any reasonable degree 
of accuracy presents itsele. 

If we consider the denominator of the expressions 
above, then the transmission unit is defined so that an 
attenuation of n transmission units is equivalent to a 
value for the denominator of the ettenuation ratio equal 

to ro ii,• that is, the value of to roultiplied by itself 

— times. We can juggle with this a little, and if 

the power attenuation ratio 

n= — to log, „r — 

loro 

Below is given a table relating 
above basis and transmission units. 

For consistency, therefore, attenuation in transmission: 
units should be plotted as a negative quantity; provided,. 
however, that the quantity plotted is clearly shown to 
indicate attenuation, this is usually considered not to be 
essential, and has not been done here. 
Transmission Power Transmission Power 

units, ratio. units. ratio. 
1 •'' 1.259 9 7.943 
2 ... 1.585 10 100 
3 1.995 15 31.62 
4 2.512 20 - ... 10. 

5 3.162 
6 ... 3.981 
7 ••• 5.012 50 
8 ... ... 6.310 100 . . 10''' 
To find the power ratios equivalent to intermediate 

whole numbers of T.U.s, multiply the power ratios cot.: 
responding to the tens and the units. For example, 
47 T.U.=4o T.U.÷ 7 T.U., and is equivalent to a 
power ratio= I& x 5.012=50,120. .. 

ris I 

to loo. Power output 
Power input 

TRANSMITTING NOTES 

AND QUERIES. 

37 metres, and that by the British station 
44.5 metres. 

0000 

Mr. M. H. Wynter-Blyth (G 61IF), 
Tankersley, near Barnsley, Yorks, informs 
us that on March 21st he established 
connnunication for over half-an-hour 
from 19.30 G.M.T. with Y 5BK in Kohat, 
India, when using 10 watts input from a 
Marconi es-Government hand-generator. 
The wavelength used was 45 metres, and 
his signals were reported R4 and pure 
D.C. 

0000 

Mr. G. W. Thomas (G 5YK) states 
that on the night of Saturday, February • 
27th, he was in two-way communication 
with M 1D11 in Baghdad for over an 
hour from 23.20 G.M.T. The input of 
5YK was under 15 watts derived from 
A.C. mains, through a transformer, 
chemical rectifier and smoother. The 
wavelength of both stations WAS 45 

30 
ao 

power ratios on th 

10" 
10' 
10' 

metres, and signal strength w.ts reported 
116 to R8. 

0000 

BZ lAW, V. Alven, Rua Riachuelo 
89, CIV. Rio de Janeiro, is transmitting 
every night from 21.00 to 04.00 G.M.T., 
and will be glad if any British amateur 
will call him during this time. It is 
understood that he usually transmits on 
a wavelength of about 35 metres. 

0000 

QR A's Wanted. 
G 5XQ, D 7AA, D 7MT, LA 4Z, ft 0 A2, 
T PAV, ZHC. 

0000 

New Call-Signs Allotted and Stations 
Identified. 
G 2HP (late 2BKI).—C. R. Waterer, 

123, Upper Brockley Road, S.E.4. (This 
call-sign was formerly held by the Wood-
hall Wireless Mfg. Co., Euston, N.W.1.) 
G 5UN.—The University of Birming-

ham Radio Society, Edgbaston, Birming-
ham, will transmit on 150-200 and 440 
metres. (This station is not vet working 
regularly, and it is probable that the 
call-sign "SQN" may have been mis-
taken by some listeners for " 5UN ".) 
G 5X0.—Capt. L. A. Bratt, Ravens-

dene, Holden Avenue, Woodside Park, 
N.12.. (Change of address.) 
G 6ZJ.—C. R. Hunt, Kensington House, 

Church Street, Sheringham, Norfolk, 
transmits on 45 and 150-200 metres. 
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Savoy Hill Topicalities : By Our Special Correspondent. 
Broadcasting from a Liner. 
On the night of April 12th-13th dance 

music by Pilbeam's Band will be relayed 
from a.ball in aid of the Royal South 
liants and Southampton Hospital Ex-
tension Fund on board the White Star 
liner, R.M.S. " Majestic," in Southamp-
ton Docks, from 11 p.m. to 3 a.m., and 
will be broadcast from the Bournemouth 
station. This late transmission should be 
useful for Transatlantic experimental 
purpost‘s. 

G000 

Warning to Experimenters. 

Broadcasting enthusiasts who think that 
all the ether is theirs for experiment in 
transmission and reception should be very 
cautious nowadays in observing the terms 
of their licence. Articles have been pub-
lished recently (not in The Wireless 
World) advising listeners how a Govern-
ment radio station can be received. It 
may be the case that it is quite easy lit 
intercept the signals of such a station; 
but broadcasting apparatus is not in-
tended for this purpose, and it is under-
stoud that the Government will take very 
firm action in any case where a listener 
discloses the nature of the signals of a 
Government station. 

0000 

Newcomers to 2LO. 

Throe newcomers to broadcasting will 
appear in the programme on Monday 
next (April 12th). Miss Pat Reed should 
be particularly interesting, not only on 
account of her delightful method of de-
livering her songs and recitations, but 
because of her many broadcasts in 
Australia. Since Miss Reed arrived in 
England she has received many letters 
from children in the Commonwealth 
begging her to return to them, so she is 
)liviously a favourite with young 
isteners as she is with adults in the 
intipodes. Another newcomer is Mrs. 
Kilpatrick, whose short sketches of the 
ubiquitous kiddie have already been re-
ferred to in this page. The third novelty 
will be the appearance of Fred Rome 
and partner. Mr. Fred Rome is so well 
known as a concert party artist all over 
the country that listeners will no doubt 

look forward to hearing him in two 
cameos of an amusing nature. 

0000 

New Radio Plays. 

I mentioned recently that. in pursuance 
of the policy of broadcasting specially 
written radio plays of rather different 
type from those of twenty or thirty 
iiiinutes' duration which have usually been 
given, the B.B.C. intended to transmit 
SOMe of the familiar plays which have 
gained renown on the theatre stage 
during the past two or three decades. The 
first of such plays will appear in the 
2L0 and 5XX programmes on April 28th, 
when a curtailed version, lasting, never-
theless, a full hour, of Oscar Wilde's 
"Lady Windermere's Fan " will be given. 
The new feature will be repeated at inter-
vals of about a month. 

Women Announcers. 
The prospect of women announcers' 

services being utilised at British broad-
casting stations has been brought appre-
ciably nearer, owing mainly to the success 
which attended Miss Kathleen Nesbitt's 
efforts in the tilie at 2L0 on St. 
Patrick's Night. Manchester station has 
already taken a step forward by using a 
lady announcer occasionally for the after-
noon programmes, and the station will 
probably develop the idea, while 2L0 may 
also soon make a move in a similar 
direct ion. 

C000 

The Geneva Conference. 
The outcome of the Geneva Conference 

of last month is that the international 
experts are uniformly agreed on the 
B.B.C. idea of building up broadcast 

A HAVEN OF SELECTIVITY. The trials which beset the average listener who 
attempts to "separate" the different broadcasting stations are apparently absent 
in the Channel Islands, according to the report forwarded by this listener, who 
resides in Jersey. On the " Excelophone " receiver shown we are told it is possible 

to receive all British stations, cutting out those that are not required. 

A 31 
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schemes along lines of higher power and 
the elimination of most of the low-power 
stations. The present system of building 
without regard for the limited capacity 
of the waveband available cannot, how 
ever, be changed at a moment's notice 
without causing a tremendous amount of 
dislocation and inconvenience to Euro-
pean listeners. By the duplication of 
wavelengths in suitably chosen zonal 
areas a good deal of the interference will 
be overcome, and attention can then be 
turned to the more delicate task of 
limiting the number of stations that is 
considered adequate for each of the 
broadcasting nations. 

0000 

New Continental Stations. 
. In the meantime further new stations 
are reported. The latest appears to be a 
French station on 391 metres, which in-
terferes with Bournemouth. From Dorset 
it is reported to be a German or Dutch 
station; from Midhurst it is identified as 
French, and interfering more on Ham-
burg than on Bournemouth. Among 
other new stations are Reykjavik, 327 
metres; Umea, on 215 metres; Antwerp, 
on 225 metres; Angers, on 250 metres; 
and Sore, which works not only on 2,400 
metres but on 1,150 metres. 

0000 

Breaking the Wireless Laws. 
In a recent case of infraction of the 

wireless regulations, a ship gave her call 
sign, in an endeavour to call up a British 
station, no fewer than '109 times, and 
gravely interfered with broadcasting. It 
is an international regulation that call 
signs should not be given more than three 

• times without listening for a reply. 
In another case of interference by a 
French and Belgian steamer, the entire 
conversation between the two operators 
was recorded, which included, among 
other details, the time at which the 
Frenchman wu going to dinner and 
exactly what he was going to have. 

0 000 

Broadcasting from a Park. 

A band performance from an L.C.C. 
:Park will be relayed to 2L0 during the 
evening of May 6th. Vocal interludes 
from the studio will form part of the 
programme. 

0000 
The Nightingale. 
The broadcasting of the song of the 

nightingale last year was not an un-
qualified success on the occasion of the 
first attempt at transmission on May 
31st, although the arrangements were 
rather more e:aborate than in previous 
years. This was because the last day of 
•the month of flowers was more in keeping 
with a cold and blustering night in 
March. The second attempt to inveigle 
the birds in Oxted Woods into song was 
more successful. The B.B.C. has there-
fore decided this year to attempt to 
broadcast earlier in the season, viz., on 
May 1st, at which time, given normal 
weather conditions, the nightingales 
should be in good voice. Miss Beatrice 
Harrison's 'cello will again be the magnet 
to draw the birds into song. 
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FUTURE FEATURES. 

Sunday, April I Ith. 
LONDON. —320 p.m., The Charles 

Burney Bicentenary. 9 15 Lin., 
Light Symphony Concert, con-
ducted by Geoffrey Toye. 

BIRMINGHAM.-3.30 p.m., 01 les-
tral Concert. 

BOURNEMOIITH.--3 p.m. Concert 
and Organ Recital, relayed from 
New Central Hall, Southamp-
ton. 

Monday, April 12th. 
LONDON.-8.30 p.m., The B.13 

Spring Series of Chan 
Concerts, relayed from 
Chenil Galleries, Chi 
First Concert. The Vil 
String Quartet. 

CARDIFF.-8 p.m., The Besses o 
• th' Barn Band. 

GLasuow.-8 p.m., The Pianofort 
Sonatas of Beethoven. 

Tuesday, April 13th. 
LONDON.-8 p.m., " My Mistake.' 

9.5 p.m., A Spring Programme. 
DAVENTRY.-8 p.m., Concert Party. 

9 p.m., Concert by the Hotel 
Majestic Celebrity Orchestra, 
relayed from the Hotel Ma-
jestic, St. Anne's-on-the-Sea. 

ABERDEEN.-8 p.m., Recital under 
the auspices of the Scottish 
Association for the Speaking 

1 of Verse. 
BELFAST.-8 p.m., Light Orchestral 

Programme. 
MANCRESTER.-9 p.m., Concert re-

layed from the Hotel Majestic, 
St. Anne's-on-the-Sea. 

Wednesday, Api" Ith. 
LONDON.-7.30 p.m., ' Band of 

the Royal Marin '1st Di-
vision). Relayed .Dm the 
Dome, Brighton. 

BIRMINGHAM.-7.30 p.1 Organ 
Recital relayed fron. Town 
Hall. 

NEWCASTLE.-8 p.m. ' A 
Concert.. The Bess, 
Barn Band. 

Thursday, April 151 

e 
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LONDON.-8 p.m., The Roosters. 
ABERDEEN.-9.10 p.m., Special Fea-

ture : What Is It? 

Friday, April 16th. 
LONDON.-8 p.m., " La Traviata," 

a Lyric Drama in three acts 
by Giuseppe Verdi, relayed 
from the Chenil Galleries. 

Bo UltNEMOUTIL-8 p.m., Moza rt-
Beeth oven-Brahms. 

Saturday, April 17th. 
LONDON.-8 p.m., A Variety Pro-

gramme relayed from the 
Chenil Galleries. 

CARDIFF.-8 p.m., It's All Wrong. 
A Musical melodramatic Mix-
ture, conducted by John Henry. 

GLASGOW.-8 p.m., Musical Comedy 
Selections. 
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bliss Mabel Green to Broadcast. 
One of the best known of musical 

comedy actresses of former days, Miss 
Mabel Green, will emerge from her re-
tirement on Wednesday next (April 
14th), when she will broadcast the comedy 
sketch, "The Poor Rich," which has 
been specially adapted for the micro-
phone. It is some years since Miss Green 
was last heard in her great successes, 
" The Little Michus," "The Balkan 
Princess," etc. 

0000 

For Children of All Ages. 
The Children's Corner—I sin not sure 

that the term is rather a misnomer, as 
the feature attracts adolescents equally 
with the youngsters—is becoming one of 
the most difficult parts of the studio pro-
grammes to arrange. The policy is to 
provide a recreative programme, devoid 
of all appearance of education. This 
programme includes fairy stories, school 
stories, stories of adventure, legend and 
folk-lore, great men and their achieve-
ments, literature, music, everything in 
fact that appeals to the child mind. 

0000 
New Schemes. 

While the older generation has accepted 
broadcasting as a novel means of instruc-
tion and entertainment, by the children 
it is accepted as one of the facts of life 
and for them it has the additional quality 
of drawing all classes and persuasions 
together; in a sense, of making the whole 
world of childhood kin. The hold that 
broadcasting has thus secured on the 
child mind is to be developed, and new 
plans are now being considered for co-
ordinated programmes, incorporating 
balanced entertainment, so that every 
child in the wide clientele of the 
Children's Corner shall be catered for 
and interest shall not be allowed to flag. 
The latter is a very real danger where 
the aim is to interest children. Ask any 
broadcasting Aunt or Uncle whose 
creative and imaginative instincts have 
been put to the test. 

0000 

Broadcasting and Bacchus. 
A question relating to loud-speakers in 

public houses was raised in Parliament 
last week by Sir Bertram Falle (Ports-
mouth N., U.), who asked the Secretary 
of State whether he was aware that orders 
liad recently been issued by the police 
authorities forbidding the instalment of 

. wireless sets in public houses unless such 
premises were licensed for music and 
singing. In his reply Sir W. Joynson-
Hicks said that the question was one for 
the local authority and involves questions 
of law which can only be decided by the 
Courts. 

0000 

Hospital Programmes. 
Many listeners will welcome the 

announcement that a special service for 
the sick is to be broadcast from all 
stations once a week. The B.B.C. finds 
that the day and time most convenient 
for hospitals in general are Thursday be-
tween 4 and 4.30 p.m., and the new 
feature will start as soon as the necessary 
arrangements can be made. 
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A Review of the Latest Products of the Manufacturers. 

HALLADAY'S VERNIER DIAL. 
Messrs. Halladay's, Ltd., Tame Road 

Works, Witton, Birmingham, have intro-
duced a dial for critical condenser con-
trol embodying some entirely new 
features. The reduction gearing between 
the operating handle and the instrument 
shaft is obtained through pinions, but in 
this instance only two toothed wheels are 
employed, which possesses the advantage 
over the typo fitted with a compound 
train of pinions inasmuch as backlash is 
imperceptible. 
The reduction gear ratio obtained with 

a single pair of pillions would normally 
lie insufficient to provide a satisfactory 
degree of critical control, and a novel 
feature is the fitting of a 6in. extension 
handle to the spindle of the smaller 

A new vernier dial in which quick adjust-
ment is obtained with the operating ex-
tension handle in a vertical position, whilst 
by hinging it over to the horizontal an 

exceedingly fine control is produced. 

wheel. This extension handle, which is 
of ebonite, and thus eliminates hand capa-
city, is hinged so that when raised to a 
vertical position a quick adjustment of 
the dial is obtained, but when the handle 
is bent over to the horizontal a compara-
tively large swing is needed to produce 
an exceedingly small rotation of the dial. 
Coarse tuning ope-ates through a 6 :1 
reduction gear ratio. 
The dial is well made in brass, has a 

bright silvered finish, with the numbers 
chemically engraved. The scratch lines 
indicating degrees are exceedingly fine, 
and in this respect the graduatiiins are 
superior to the thick white lines so 
frequently found on the ebonite type of 
dial. Instead of the usual form of pointer 
a vernier plate is supplied, so that it is 
rendered a simple matter to read to the 
ene-tenth part f a degree. 

Wfizeieggs 
Wark 

The movement is secured by making 
use of the one-hole fixing unit of the con-
denser, and the specimen examined was 
provided with a threaded bush for attach-
ment to a 2 B.A. spindle. 

0000 

BATTERY CHARGING FROM D.C. 
MAINS. 

When a direct current supply is avail-
able the filament battery is easily charged 
by connecting it in 
series with the light-
ing circuit either by 
breaking in on one of 
the main leads or 
merely severing a connec-
tion to one of the lamps 
and interposing the bat-
tery. It is not always 
convenient to charge 
through the entire house 
lighting circuit, which is 
attendant with many diffi-
culties and some degree of 
risk, whilst to diarge 
through a single lamp is 
exceedingly slow in the 
ease of a large battery. 
The General Electric 

Co., Ltd.. Magnet House, 
Kingsway, London, 
W.C.2, now manufacture 
charging boards specially 
designed for use with 
wireless accumulators. For 
the charging of L.T. bat-
teries a number of 
switchboards are avail-
able with outputs varying 
from 3 to 12 amperes 
and arranged for use on 
supply voltages of 50, 
110. and 220. The 
equipment, which is 
mounted on a slate panel, includes mov-
ing iron oval pattern ammeter, double pole 
rotary type switch, main fuses, regulating 
switch resistance, and the necessary in-put 
and out-put terminals. 
A special type of vai•iable resistance is 

available for charging H.T. accumulator 
batteries and is shown in the accompany-
ing illustration. The resistance unit con-
sists of a slate former wound with resist-
ance wire of ample rating with low tern-
perature rise, the complete winding being 
treated with heat-resisting cement. The 
adjustable current regulator consists of a 

535 

self-aligning brush, the regulation ob-
tained being suitable for controlling the 
chaiging of a 60, 100 or 150 volt battery 
at 140 milliamps from 110 or 220 volt 
D.C. supply. The ammeter, which is 
spring controlled, gives dead beat read-
ings. The complete apparatus is self-
contained with incoming and outgoing 
terminals and mounted between two cast-
iron end plates with a black finished sheet-
metal cover. 

ADJUSTABLE 
CURRENT 

REGULATOR 

CHARGING 
TERMINALS AMMETER I 

The new G.E.C. regulating resistance for charging H.T. 
accumulator batteries from direct current mains. 

TWO USEFUL METERS. 
Messrs. Crompton and Co., Ltd., of 

Chelmsfoed, have recently introduced two 
useful measuring instruments, the 
" Unique" cell tester and the " Alltest " 
»iulti-range moving coil meter. 
The cell tester has been designed to 

meet the demand for a thoroughly reli-
able commercial instrument which is 
reasonable in price, light in weight, and 
easy to handle, The movement is of the 
moving coil type, is exceedingly light,. 
but at the same time robust, and is fitted 
with an external zero adjusting screw, 

A 13 
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the pivots, operating in sapphire bearings. 
Pole pieces of special shape are employed 
to give wide divisions at the working 
parts of the scale in the neighbourhood 

New Crompton testing instruments. On the left is the cell tester and on 
universal instrument with its resistances in shunts 

of 2 volts, the scale being divided into 
sixty parts, each division representing 
0.1 volt. 
On test it was found that a current of 

4.65 mA. is required to swing the pointer 
through one volt on the scale, the wind-

"Stunt " Circuits. 
Much-advertised circuits of the 

" stunt" variety came in for criticism 
at the hands of Mr. J. H. A. Whitehouse, 
of the B.B.C., who lectured before the 
Muswell Hill and District Radio Society 
on March 17th. A number of " stunt " 
circuits were shown on the screen, and 
the lecturer demonstrated very clearly 
that the majority embodied only slight 
modifications of standard practice. 
On the question of broadcast reception 

Mr. Whitehouse emphasised the import-
ance of working valves at their correct 
voltages and recommended the use of 
anode rectification. Methods were de-
scribed for the easy control of reaction, 
attention being drawn to the advantages 
of controlling oscillation by fixing the 
reaction and having a variable high 
resistance in shunt with the A.T.I. 
Hon. Secretary: Mr. Gerald S. Ses-

sions, 20, Grasmere Road, N.10. 

0000 
A Motor Car Set. 
A portable eight valve superheterodyne 

receiver, adapted for use on his car, was 
demonstrated with success by Mr. John-
son, a member of the Bristol and District 
Radio Society, on March 19th. Numer-
ous types* of aerials had been used by 
Mr. Johnson with varying success until 
he tried a wire spiral suspended from the 
car roof. This had been found to give 
the best results, no directional effects 
being observed. 
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ing being of very high resistance so' that 
an inappreciable current is taken from 
the cells on test., and contact errors are 
negligible. The instrument is supplied 

the eight the 

with insulated spear points for making 
contact on the battery terminals, 2ft. of 
insulated flexible cable with ebonite hand 
guards being provided. 
The instrument is one possessing ex-

treme accuracy, and although an error as 

N'IEWS FROM 
THE CLUBS. 

The set was afterwards taken from the 
car and attached to a wire stretched 
across the club room, excellent reception 
being obtained. 
Hon. Secretary : Mr. S. J. Hurley, 46, 

Cotswold Road, Bedminster, Bristol. 
0000 

How to Choose a Loud-speaker. 
For those intending to purchase a loud-

speaker the programme which was car-
ried out recently by the Norwich and 
District Radio Society was of genuine 
assistance. A number of loud-speakers 
of different make, including the home-
made variety, were placed behind a 
screen, and were operated in turn in con-
junction with a Burndept Ethophone V, 
which yielded plenty of distortionless 
volume. 
As a result of a vote the premier place 

was assigned to an instrument of popular 
make, two other well-known loud-
speakers being voted second and third. 
As a perfectly fair and dependable means 
of assessing the relative merits of the 
many instruments on the market, this 
method can be recommended to other 

• 
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high as 2 per cent, might be tolerated in 
a meter of this class, careful test revealed 
that the readings on the right-hand side 
of the scale were perfectly accurate, 
whilst an error in the left-hand readings 
did not exceed per cent. 

Altogether this meter is an exceedingly 
useful instrument, and indispensable for 

testing and charging. 
The " Alltest" moving coil meter has 

been developed as a portable D.C. testing 
instrument. The illustration shows this 
instrument in association with its shunts 
and resistance bobbin attachments by 
means of which the range of the scale 
readings becomes 15 mA, 5, 15, or 
30 amperes, 75 mV, 3, 15, and 150 volts. 
As a milliameter the accuracy of the 

scale does not exceed 2 per cent., and on 
test scale reading at 2 mA was found to 
be 2 per cent high. At 4 to 8 mA the 
error was less than per cent. Again, 
between 12 and 15 mA the reading was 
14 per cent. high. The voltage and cur-
rent measurement making use of the 
shunts and resistances similarly possess 
these minor discrepancies. 
The shunts are very neat and handy 

and of compact design. The movement, 
even on the milliampere scale, is particu-
larly dead beat. There is no indication 
on the meter of the polarity of the ter-
minals, though, of course, the user would 
soon become acqnainted with the direc-
tion of connecting up. 
This universal instrument should prove 

exceedingly useful for conducting tests 
in connection with constructional and 
experimental work. 

clubs whose members are still undecided 
on this important question. 
Hon. Secretary: Mr. S. Hayward, 42, 

Surrey Street, Norwich. 

FORTHCOMING EVENTS. 

WEDNESDAY- APRIL 7th. 
Tottenham Wireless Society. At 8 p.m. 

At JO, Bruce Gore. Demonstration 
of the "Keystone'. Super Heterodyne 
Receiver by Messrs Hughes and Moody. 

Edinburgh and District Radio Society. At 
117. George Street. Business Meetivo 
and Questions Evening. 

FRIDAY APRIL 9th. 
Sheffield and District Wireless Society. At 

7.30 p.m. At the Dept. of Applied 
Science. St. George's 8Quare. 
mentar,  Lecture lei, "More Compli 
cater! Valve Circuits." 

MONDAY, APRIL 12th. 
Isstiluticv of Electrical Engineers, in. 

formal Meeting. At 7 p.m. At the 
Institution, Savoy Place, IV.C.2. Dis. 
cussion: "The tinking Together of 
Wireless and IV ira Communication 
Systems." (Opened by Captain P. P. 
Eckerslep.) 

Ipswich and District Radio Society. In, 
the Lecture Room. Museum., High 
Street Lecture by Representative of 
the B.B.C. 

South port and District Radio Soriety. At 
8 p.m. At St. Andrew's, l'art Street. 
" Talk to Beginners." by Mr. G. E. C. 
Jarvis. 

WEDNESDAY, APRIL 14th. 
Institution of Electrical Engineers, Wire-

less Section. Lecture: "The Rugby 
Radio Telegraphy Station," by Er. 
E. H. Sitalighnesiy, 0.8.E. 
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WIRELESS CIRCUITS 
î.n Theory and Piracfics. 

9.— Aerial Tuning Circuits. 
S. O. PEARSON, 

r 1HE wavelength to which an aerial responds when I  
there is no added inductance or capacity in the 
circuit is called the natural 7vavelength of the 

aerial. If Lu is the aerial inductance in microhenries and 
C„. the aerial capacity in microfarads, the natural wave-
length of the aerial will be : 

Ào r--- 1885 V I,C. metres. 
Now, the inductance and the capacity are each roughly 
priiportional to the length of the aerial measured from the 
far end to the earth connection, and therefore the natural 
wavelength of an aerial is approximately proportional to 
its length. Avery rough idea of the natural wavelength 
in metres of a fiat top aerial is obtained by multiplying 
the total length in feet by r.5. For instance, an aerial 
looft. bing from the earth connection to the far end will 
have a natural ivavelength of about 150 metres. In 
general, an aerial operates most efficiently when tuned to 
a wavelength not far removed from the natural wavelength. 

Methods of Increasing 'Aerial Wavelength. 

For reeei‘ing purposes it is neces.iary to be able to 
tune the aerial to any ‘Yavelength over a considerable 
range, and various methods are available for doing this, 
these being discussed in turn below. It is usually neces-
sary to be able to vary the wavelength continuously. i.e.. 
not in steps ; and therefore it is essential to provide some 
means of varying the total inductance co. capacity (or 1, 'th) 
continuously through a certain range. 

It is always necessary to have an induc-
tance of some sort connected in the down 
lead for the purpose of transferring some 
of the received energy to the receiving ap-
paratus, whether the receiver is directly 
connected or inductively coupled to the 
aerial circuit. Since the aerial capacity is 
distributed along the length of the aerial 
it follows that the current in the aerial will 
be greatest at the base, and will gradually 
diminish for points considered along the 
length of the aerial towards the elevated 
end, there being no current at all at the extremity. Thus 
in order to get maximum voltage Imilt up by the signal 
across the series inductance, the latter should be con-
necteil in the circuit as near to the earth connection as 
possible. It is a mistake to have a very long earth lead 
running from the receiving apparatus to t it. earth 
connecti(n. 

For tuning purposes this coil itsclf may be designed 
so that its inductance is ci.ntinuottsly variable over a 
considerable range. An eaFIy form tit aerial tuning in-
ductance consisted of a cylindrical single layer coil of 
enamelled copper wire with the enamel removed from the 
top surface of a strip parallel to the axis of the coil, a 
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slider waking connection ivith any desired turn. This 
enabled the inductante to be varied in small steps. Cad) 
step changing the inductance by the amount correspond-
ing to that of one turn. This arrangement was quite 
practicable for receiving Morse signals of moderately 
long wavelength on a crystal receiver, but the tuning is 
not nearly critical eninigh for continu' tus waves and tele-
phony, especially on the fairly short waves now used 
for broadcasting and '(her purposes. A N.ariometer pro-
vides a means of chan.r.:,ing tile wavelength continuonsly. 
I ut has only a limited range. A good variometer would 
have an inductance ratio of about ten to one between 
maximum and minimum settings,' and, allowing for the 
inductance of the aerial itself, this winild give a wave-
length range of not more than about three to one. The, 
disadvantage of a variometer is that vhen set at the 
lower indurtance values, its effective resistance is un-
necessarily high, partly due to the length of wire on it 
and partly due to the general design. 

Loading Coils. 

When a coil of inductance I. microhenries is connected 
in series ivith the aerial near the base, the total inductance 
of the aerial circuit liecomes (L + 1.„) microhenries, where 
I.„ is the aerial inductance, and the wavelength to which 
it is tuned is given by 

1.—Aerial circuit (a) 
tuned by a variometer in 
series. The equivalent elec— 
trical circuit is shown at (h). 

188 r, %,/ + .„)C„ metres. 
'This does not take into account the self-
capacity of the inductance coil, this being 
assumed to be small compared with the. 
aerial capacity Ca. We see from the above 
expression that the wavelength is increased 
hy adding inductance in series, the wave-
length being proportional to the square root 
of the total inductance. To obtain as large 
a fraction as possible of the available signal 
voltage across the series inilurtance. the 
latter should be fairly large compared with 
the inductance of the aerial itself. Fig. 

(b), uhich is the equivalent circuit to the 
actual aerial circuit shown at (a), will make the reason 
for this quite clear ; the total \mil-age, built up across 
the inductance portion of tht• circuit will be divided 
between the two ill' lucia  in the direct ratio of their 
values. Thus up to a certain point the larger the value 
of the set ies iniluctalitv the better, but, on the other hand. 
the recei‘ing efficiency of the aerial is greatest at wave-
lengths near the natural iia‘elength. and when a short 
aerial is tuned by means of loading inductances to respond 
to waves ten or more timt..s as long as the natural wave-
length. the efficiency falls tiff considerably. Fortunately, 
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Wireless Circuits in Theory and Practice.— 
from the amateur point of ‘iew, nearly ali of the most 
interesting transmissions to be listened to are of moderately 
short wavelength, and the maximum length of rooft. 
permitted for amateur aerials by the Post Office gives 
very good efficiency on these wavelengths. The 
moderately long-wave transmissions from the broadcasting 
station at Daventry are conducted on such a high power 
that the inefficiency of a short aerial is immaterial. 
The most convenient and practical method of tuning an 

aerial circuit is to have a fixed inductance in series with 
the aerial and to vary the capacity of the aerial circuit 

(a) (I)) (e) 
Fig. 2.—Aerial tuning by means of an inductance and variable 
condenser in parailel. The equivalent electrical c.rcult neglecting 
aerial inductance is shown at (o) and with the aerial inductance 

taken into account at (c) 

by means of a variable condenser. One method is to con-
nect the tuning condenser in parallel with the inductance 
coil as shown in Fig. 2 (a), where L is the inductance 
coil and 0 the added condenser. Assuming the aerial 
.inductance to be small compared with the coil indtktance 
L, the aerial circuit is electrically equivalent to the cir-
cuit of Fig. 2 (b). The two capacities C and C. in 
parallel represent a total capacity of (C + C.) micro-
farads, and the wavelength is therefore given by: 

= r885 4/ L(C + C.) metres, 
the addition of the parallel condenser thus increasing the 
wavelength. If the aerial inductance I.. is comparable 
with that of the coil L, and if L is assumed to be close 
to the earth connection, the equivalent circuit will be as 
shown in Fig. 2 (c). This is not a simple straightforward 
circuit, and the expression for the actual wavelength is 
more or less complicated; but it will be sufficiently accu-
rate for our purpose if we assume that the added capacity 
is connecte 1 across the whole of the inductane2 (L + L.), 
giving a wavelength of:  

1885 (L + L.) (C + C.) metres. 
Actually, the wavelength will be somewhat less than this. 

Wavelength with Parallel Tuning. 
We saw in connection with tuned circuits that, in order 

to get a high signal voltage across the inductance or con-
denser, the ratio of inductance to capacity must be as 
high as possible, and the same rule applies here. For 
wavelengths ranging between 300 and 500 metres a vari-
able condenser used in parallel in this manner should not 
have a greater maximum value of capacity than 0.0005 
mfd., or, as a limit, not greater than 0.00075 mfd. For 
a given aerial the greatest voltage is obtained across the 
inductance coil when there is no condenser connected in 
parallel. 
The average capacity of the standard type of P.M.G. 

aerial usually ranges between 0.0002 and 0.0003 mfd., 
and therefore a parallel condenser whose maximum capa-
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city is 0.0005 mfd. gives a very limited wavelength range. 
—less than two to one. For instance, with an aerial whose 
capacity is 0.00025 mfd., a variable condenser of 0.0005 
mfd. capacity will tune the aerial from, say, 300 metres 
for minimum condenser reading to only about 500 metres 
for maximum condenser setting with a suitable inductance 
in circuit. Therefore, in order to cover a wide band of 
wavelengths it is necessary to have a series of inductance 
coils, any one of which can be connected in the aerial 
circuit. Each will give a definite band of wavelengths in 
conjunction with the condenser in the circuit. The series 
of coils must be so chosen that the highest wavelength 
given by any one coil is slightly greater than the lowest 
wavelength given by the next largest coil in the sequence, 
i.e., the wave bands of the consecutive coils must overlap 
in order to leave no gaps in the complete range of wave-
lengths to be covered. 

Tapped and Plug—in Coils. 
The most convenient form of coil, from the point of 

view of interchangeability, is the plug-in type which fits 
into a coil holder connected permanently in the circuit 
as shown in Fig. 3 (a), and there are a large number of 
these on the market. Another means of covering a wide 
band of wavelengths, using a single coil only, is obtained 
by having tappings taken from various points in the coil 
so that, by means of a switch, part of the coil only may 
be used at a time. This arrangement is indicated in 
Fig. 3 (b). It has the advantage of rapid changing, and 
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(a) (b) 
3.—Types of aerial inductance coils: (a) the plug-in coil; 

(b) variable tapped coil. 

the coil can be mounted inside a cabinet without the neces-
sity of opening the same for changing the wavelength 
range. This advantage is, however, usually more than 
outweighed by the loss of efficiency experienced when only 
a few of the turns are in use. The unused turns are 
actually in the magnetic field produced by the useful 
turns in the circuit carrying the high-frequency currents. 
The result is that high-frequency electromotive forces are 
induced in the unused turns, or dead-end turns as they 
are called, and, due to the self-capacity between these 
turns, serious losses may occur. If there are many dead-
end turns the self-capacity may be sufficient to tune the 
unused part of the coil to the same wavelength as the 
signals being received, in which case a large oscillating 
current will flow and introduce losses sufficiently great to 
reduce the strength of the received signal to a small frac-
tion of what it would be if the dead-end turns were not 
present. On the whole, then, it is better to use a sepa-
rate coil for each band of wavelengths. For ordinary 
broadcast reception one coil will cover the wavelengths 
used by the British stations except Daventry. 
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Wireless Circuits in Theory and Practice.— 
An example is now given of an actual determination of 

the size of coil required to tune a given aerial over a 
wavelength range of, say, about 3oo to 500 metres when 
a 0.0005 mfd. - variable condenser is used in parallel with 
the coil. Suppose that the aerial is one of average size, 
and therefore having a capacity of about 0.00025 mfd. 
and a natural wavelength of, sat, 140 metres. From the 

formula X. = 1885VI,Ca, we find that the aerial in-

(a) (b) (c) 
Fig. 4.—Aerial circuit tuned by a variable condenser in series. 
The equivalent circuits with and without the aerial inductance 

are shown at (b) and (c). 

ductance La is about 22 microlienries. Let L, denote 
the total inductance of both the aerial and the coil; then 
the wavelength is given by : 

À = 1885 VI.,(C + Ca) metres, 
where C = added capacity, and therefore for maximum 
condenser setting of 0.0005 mfd. we have : 

500 = 1885 VI,, x 0.00075, 
from which L,= 94 microhenries. Thus the coil in-
ductance should be 94 — 22 = 72 microhenries. 
We must see now to what wavelength this coil will tune 

the aerial circuit when the condenser is set at its lowest 
value, which we shall assume gives a minimum capacity 
of o.0000r mfd. 
We have À= 

Thus, with a 
possible to cover 
later instalment 
ductance coils to 

1885 L,(C„ + C,,) 
=1885%/ 94 x 0.00026 
=294 metres. 
o.0005 mfd. variable condenser it is 
the range from 300 to 500 metres. A 
‘Vill be devoted to the winding of in-
a given value of inductance. 

Tuning by Means of a Series Condenser 
Both of the methods discussed above for tuning an 

aerial increased the wavelength above the natural value, 
and where it is desired to receive wavelengths near or 
even below the natura.1 wavelength of the aerial both 
these methods are unsuitable; to lower the wavelength, 
it is necessary to decrease either the inductance or the 
capacity. It is physically impossible to lower the in-
ductance below that of the aerial inductance itself; in 
fact, the total inductance must be greater than that of 
the aerial, as a series inductance is always necessary for 
connection to the receiver Thus we are bound to lower 
the capacity of the aerial circuit, and this is effected by 
connecting a variable condenser in series with the aerial 
as shown in Fig. 4 (a). If we neglected the aerial in-
ductance itself, the equivalent tuned circuit would be as 
shown at (b) in Fig. 4, so that, in effect, the added 
condenser is connected in 'series with the aerial capacity. 
Now when two condensers of capacities C, and C2, 

respectively, are, connected in series, the resulting capa-
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city C is given by --I-F—I or C= 1 -. This 

-C- C1 Cs' Cf-I-C2 
shows that for two condensers in series the resulting 
capacity is less than that of either of the individual con- - 
densers, and, therefore, when a condenser is connected 
in series with an aerial, the total capacity and the wave-
length are reduced. The series condenser should be con-
nected immediately above the inductance coil in the aerial 
lead, and when the earth lead is short the bulk of the r 
aerial inductance will be between the condenser and thé 
elevated portion of the aerial, and, therefore, the equi- - 
valent circuit will be as shown in Fig. 4 (e), the wave-
length bei-tg given by X.= 1885 V L,C, metres, where 

is the total inductance of coil and aerial, and C, is 
CC. - 

the resultant capacity  of the condenser and the 
C +Ca 

Wavelength of Series Tuned Circuit. 
When the series capacity is reduced to a low value, a, 

large proportion of the signal voltage is lost acrogs this 
condenser, and, therefore, the efficiency of the aerial 
circuit begins to fall off as the capacity is lowered. 
Thus for series tuning it is better to use a variable con-
denser whose maximum capacity is considerably larger 
than that required for parallel tuning, and a condenSer 
having a maximum value of from 0.001 to o.00r5 mfd. 
is to be recommended. 
Taking the same aerial and coil as considered above 

for parallel tuning, and using a series condenser whose 
capacity ranges from 0.00or to 0.001 mfd., we find that 
the total capacity with the condenser set at the full value 
is 0.0002 mfd., and, therefore, the maximum wave-
length obtained is 1885 ,V 94 x 0.0002=258 metres. For 
minimum setting of the condenser the total circuit capa-
city works out to 0.000071 mfd., or 71 microfarads, 
giving a minimum rave-
length of 154 metres. We 
see, then, that, for this par-
ticular aerial and coil, 
tuning can be obtained from 
300 metres upwards with a 
parallel condenser, and from 
258 metres downwards with 
the series condenser. It will 
be noticed that there is a gap 
between the two wavelength 
ranges, namely, from 258 
to 300 metres, which cannot 
be covered with the particular coil in use, and in ordei 
to tune to wavelengths within this gap it is necessary to 
employ another coil of different inductance value. For. 
any coil whatever there is always a gap present between 
the series and the parallel tuning ranges. 
When it is desired to receive over a wide band of 

wavelengths, it is a good plan to provide a switch in the 
circuit enabling the tuning condenser to be connected 
either in series with the aerial or in parallel with the 
tuning coil. An ordinary double-pole two-way switch 
is suitable, and a method of connecting it in the circuit 
is shown in Fig. 5. Where series-parallel tuning is pro-
vided in this manner a medium-sized condenser should 
be used, a suitable maximum value being o.00075 mfd. 
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Fig. 5.—Switch connections for 
connecting the tuning condenser 
in series or parai el with the 

tuning coll. 
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The Editor does not hold hirnself responsible for the opinions of his correspondents 

Corresponds:me should be addressed to the Editor, " The Wireless World," Dorset House, Tador Street, E.C.4 and must be azeompan_eà by the writer's name sad address. 

EXPERIMENTERS AND THE PUBLIC. 

The following letter has been sent to us fur publication by 
Mr. Charles W. Railton. A similar letter appeared recently 
in The Times :— 
Sir,—In reply to Mr. Matierica4Child, whose indignation I 

regret to have aroused, may I say that I have every wish to 
give all due consideration to the experimental transmitter, who 
no doubt has in the past done good and valuable work? All 
I contend for is that the listeners, who, after all, form the 
vast majority of the people concerned, should have some small 
share of the precious silent hours on Sunday, free from all 
interference, in which to carry out operations as interesting to 
themselves as tra.nsmissiot is to the experimenter, and I still 
think that the two hours from 6 to 8 p.m. are a very modest 
and reasonable share to ask for. 
I think also that the experimental transmitter may well bear 

in mind the possibility that in the natural progress of things 
his day may soon to a large extent be over. Most of the 
really necessary experimental work is now being done, and 
well done, by the B.B.C. engineers, and, with the enormous and 
rapid growth in the number and requirements of the listening 
public, the experimental transmitter may eventually find him-
self, especially if he prove unreasonable or unduly aggressive, 
practically frozen out. 
May I also assure your correspondent that my sufferings at 

the hands of his friends are in no wise due on my part to 
faulty or inferior apparatus? The instrument I use is a par-
ticularly complete and effective one, with great selectivity, and 
was specially made far me by a past-master in the art. I 
may also claim, I think, after nearly two years' experience, that 
there is no lack of skill on the part of the user, as witnessed 
by the success with which I receive foreign transmission, aided 
by the ability to cut out home stations which my set gives me. 
I venture to think that it would tax the ingenuity of any radio 
society, local or otherwise, to improve my set in airy way". All, 
'however, is of little avail when once the light-hearted trans-
mitter really gets going What is happening all the time to 
the despised possessor of what Mr. Child lightly dismisses as 
"cheap, unselective apparatus " I shudder to think! As to 
experimental transmitters using only wavelengths of under 200 
metres, it may be so in the London district. I can only say 
that in this part of the world the chief offenders work mainly on 
290 to 300 metres, some even going up into the neighbourhood 
of 500. Could their activities be confined to the low wave-
length mentioned by your correspondent, no reasonable com-
plaint could be made. May one hope that this way possibly 
lies the solution of the difficulty? 

Yours truly, 
CHARLES W. RA ELTON. 

. Cherry Tree House, Alderley Edge, Cheshire. 
March 12. 

Sir,—I think the letter from Mr. G. N. Wright in your issue 
of March 24th is not only a slur on the amateur transmitting 
fraternity of Manchester' but also a slur on us all. Firstly, 
the amateur transmitters of Manchester are by no means 
"messers," as he calls it; not only I, but others as well, con-
sider them to be among the best transmitters using the ether. 
G.N.W.'s receiver must be very selective if be can hear what 
a transmitter has to say when the wavelength used by that 
transmitter is heterodyned by another. As regards joining the 
local radio society, he remarks : " I know some of these gentle-
men belong to it." Perhaps G.N.W. knows all there is as 
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regards radio, and in that case, of course, the Radio Society 
cannot help him. Can he operate a valve transmitter himself? 
If so he will know the difference that a .001 condenser will 
make in either short- or long-wave transmission. 
If Mr. Wright only complained to the Manchester Radio 

Society I think lie would at least receive a courteous reply. 
Instead, he prefers to write a letter in our foremost radie 
journal so that " all the world" may know that lie is not quite 
such a capable operator as he supposes he is. 

If some of our grumblers would only try their hand at trans-
mitting, then I don't think they would be grumbles-8 any more. 
The amateur has a lot to put up with at present without having 
his times of transmission limited any more. Mr. Maurice Child 
defended the amateur in a most commendable manner—not only 
the " real experimental transmitter," but also the man with 
limited means who has to do his experimental work without the 
help of quite a number of high-priced instruments for which 
he could find use if his pocket would allow. 
East Aberthaw, C. PROSSER (6YS). 

Cardiff, South Wales. 

Sir,—One is forcibly struck by the narrowed outlook of some 
of your correspondents. 

If everyone would realise that each one of us has to concede 
a little to the " other man," and look at the whole subject of 
radio a little more broadmindedly, it would surely be realised 
that the transmitting amateur and broadcast listener alike are 
equally important from a point of view of national progress. 

Until the one recognises the other; and vice versa, we shall 
not make the progress we could. 
We must bury our personal prejudices (this is, apparently, 

what Mr. G. N. Wright, who writes in your issue of March 
24th, has not done) in favour of a wider outlook. 
We want a co-operation between everyone who uses the ether, 

from the advanced experimenter to the school lad with Isis 
" one valver." CHAS. E. BATEMAN (G2 AOL). 

A NEGLECTED ACCUMULATOR. 

Sir,—Uuder the above heading in your " Readers' 
Problems" in your issue of March 17th, page 433, a fallacy 
was recorded in S.B.S.'s query and your reply regarding 
the action of coloured beads or gravity halls in an accumula-
tor, to the effect that the gravity ball " gradually sinks to the 
bottons during the course of discharge," and again, " as the 
acid density decreases in the course of normal discharge, the 
head slowly sinks." 
No single bead or gravity ball can serve the dual purpose 

of indicating full charge and full discharge. It is a ease 
of floating or sinking beyond the limits of 0.002 sp. gr. 
The ball can be designed to indicate when to rechaige by 

floating at or about, say, 1.150 sp. gr., and sinking at 1.48 
sp. gr., or alternatively it can be arranged to float in acid 
above, an. 1.240 sp. gr. As, however, the specific gravity 
of sulphuric acid is affected to the extent of one point for 
every 2y) rise or fall in specific gravity, it is clear that the 
function of lase bead is easily affected, although as a hydro-
meter its action is unimpaired. If S.B.S.'s cells warm up 
appreciably on charge, the resulting temperature may be 
sufficient to prevent the bead from floating. This does not 
imply any neglect. ERNEST C. McKINNON, M.I.E.E. 

Chief Engineer, Chloride Electrical Storage Co., Ltd 
Clifton Junction, nr. Manchester. 
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"The Wireless World" Information Department Conducts a Free Service of Replies to Readers' Queries. 

Questions should be concisely worded, and headed "Information Department." Each separate question must be 
accompanied by a stamped addressed envelope for postal reply. 

An Unusual Problem. 

.1 hare been reading with gre7t interest 
the article on page 217 of your 
Feb. 10th issue describing how a 
loud-speaker may be used at a con-
siderable distance from the receiver 
with only a single wire extension, and 
I am wondering if it can be adapted ' 
to meet my needs. 1 intend to gire 
a laud-speaker demonstration in o 
mall hall situated a few feet Irani 
My house. It is almost impossible to 
install the receiver (a single-valve in-
strument) in the hall, owing to the 
difficulties of erecting an aerial. On 
the other hand, my loud-speaker pos-
sesses a built-in amplifier which is in-
separable from it. The question is, 
therefore, can I use the receiver in my 
house and the amplifier in the adjoin-
ing hall? Mt'. W. 

The solution to your difficulty is, fortu-
nately, simple. It is obvious in the first 
place that it would not be permissible to 
connect the input terminals ot your ampli-
fier to the telephone terminals of your re-
ceiver by a long length of " flex " since 
the capacity thus placed across the pri-
mary of the first transformer would give 

used in the instrument described in 
the issue to which you have made 
reference This scheme, of course, is 
equally applicable whether the distant 
receiver is a multi-valve H.F. receiver or 
a simple crystal set. 

0 0 0 0 

Comparing Receiver Range. 
1 should like your help in clearing tip a 

little argument between myself and a 
f fiend. It is realised, of course, that 
a 0-v-2 three-valve regenerative re-
ceive, will. when tuned to the signais 
of a nearby station, give far louder 
signals than an efficient three-valve 
get consisting of 1-r-1. The ques-
tion is, which. set would give thr 
loudest signals when tuned to a dis. 
tan! station? It is desired singly 
to know ma/tick receiver would give the 
loudest signals under the above men-
tioned conditions, quality being ig-
nored. It is assumed that the same 
aerial and earth system would be 
used in each case. If. J. 

Under these circumstances, it cannot be 
doubted that the 0-v-2 receiver will still 
give the loudest signals. That is to say, 

t.—Operating an amplifier tram a distant receiver. 

aim unintelligible muffling effect to :weevil, 
apart from seriously reducing volume. 
Your difficulty can fortunately be over-
come by the method of using only a. single 
wire connection between your receiver and 
amplifier in accordance with the scheme 
outlined on page 217 of our Feb. 10th 
issue The full diagram of the necessary 
connections is given in Fig. 1. The choke 
in the .plate circuit of the detector valve 
can consist of the same type of choke 

L.T. 

that as long as this receiver is able tu 
pick up any signals at all, it will give 
louder signals than the receiver employ-
ing only one L.F. stage. Of course, a 
very close setting uf reaction might be 
called for, and, therefore, quality would 
not be good. The only case where the 
1-v-1 receiver could score. in giving louder 
signals is in the case of a very distant 
station, which was not receivable at all 
without an H.F. stage. At the same 

time, a detector valve with smoothly con-
trolled reaction is a very sensitive ar-
rangement., and g at. any time a given 
station was not receivable by it owing to 
extreme distance and very bad atmos-
pheric conditions, we doubt very much 
whether the 1-v-1 receiver would make a 
much better showing. 

0000 

" H.P." or " L.F." P 
I have constructed a four-valve set con-

sidling of one stage of H.?. using 
the tuned anode system, a regener-
ative detector and two stages of re-
sistance coupled L.F. amplification. 
I am in difficulty concerning the type 
of valves to purchase, as I notice that 
most manufacturers class their valves 
under the two separate headings of' 
" 11.F." and "L.P." I intend pur-
chasing an " 11.F." valve for the 
11.F. stage, and two "L.P." valves. • 
for the two L.?. stages, but require 
your aid in the matter of choice of 
a deter for valve. S. R. M. 

In general, it maY be said that those 
valves marked H.F. " are of higher im-
pedance and have a higher magnification 
factor than those marked " L.F.", 
although, of course, they will handle less 
power. Since you are using the tuned 
anode method of H.F. coupling, a high 
impedance valve is required for the H.F. 
stage, and, therefore, it is correct to 
choose a valve marked " H.F.", which 
usually indicates high impedance. It 
must not be. supposed, however, that it 
is always correct to use " H.F." valves 
for H.È. amplifiers, for in the case of 
many modern neutrodyne receivers, for 
instance, it is necessary that low im-
pedance " Lie.", or, better still, mildl 
puwet valves, be used in the H.F. stages. 
The marking of valves with the indica: 
tutus of " H.F." and " L.F." is, there-
fore, apt ta be misleading, and is conse-
quently to be deplored. When manufac-
turers first, produced distinctive types of, 
valves to replace general purpose valves, 
the only method of H.F. coupling in 
general use in this country wed thet tuned 
anode method, or the tuned plug-in trans-
former method, which is, of course, the _ 
tuned anode system in disguise. Now-
adays, howeve.r, with more modern de-
signs, the terms " H.F." and "L.F." have 
rather outlived their usefulness, and some 
such marking as " H.1." and " L.1.", in-
dicative of impedance, would be more suit-s.,, 
able. That this is so is even more glar-
ingly instanced in you+ particular case, 
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for in the first L.F. stage it would not 
be correct to use an " L.F." valve, since 
you are using resistance coupling and re-
, quire a valve with a high magnification 
factor rather than a, valve capable of 
handling large power, and consequently 
it would be preferable to use an " 
rather than an "L.F." valve for this 
first stage of L.F., although if full effi-
ciency be desired, it would be better to 
employ a valve with a really high mag-
nification factor, such as the Cosmos 
S.P.18 Green Spot, the D.E.3B., or the 
D.E.5B., according to whether you are 

'.going to use a 2-, 4-, or 6-volt accumu-
' later. The final valve should, of course, 
be an " L.F." valve, or preferably a 
small power valve. With regard to the 
• detector valve, it can be stated definitely 
that it is usually preferable to use an 
H.F. valve in this position, more especi-
• ally if it is to be followed by a stage of 
resistance, choke, or low-ratio transformer 
coupled amplification. If a transformer 
of high ratio is to be used immediately 
after the detector valve, however, it 
. would be preferable, in ,the interests of 
good quality, to use an " L.F." valve for 
rectification. 

0000 

Increasing Selectivity in a Simple 
Manner. 

I have frequently seen it advocated that 
in order to increase the selectivity of 

• a good receiver and in order to reduce 
aerial damping it is desirable to use 
a loose-coupled aerial - circuit. The 
so-called aperiodic aerial coupling con-
sisting of a small number of turns 
connected in the aerial circuit coupled 
in close and fixed relationship to the 
grid coil is frequently advocated. I 
understand, however, that there is a 
simpler and equally effective manner 
of loosely coupling an aerial to a re-
ceiver, and I shall be glad if you can 
give nie particulars of this. 

There is, as you suggest, an alternative 
method to the conventional " aperiodic " 
magnetic coupling, and this is known as 
capacitative coupling. The two systems 
are illustrated in Figs. 2a and 2b respec-
tively. At first sight it might appear that 
Fig. 2b is nothing more or less than the 
old method of tuning the aerial circuit by 
means of a series condenser. This is not 
so, however, because in the series aerial 
tuning system we definitely make use of 
the condenser for tuning our aerial, and 
have no parallel condenser in circuit. 

In the system illustrated in Fig. 2h, 
however, all the tuning should Pe done 
with the parallel condenser, and the series 
condenser should not be considered as 
part of the tuning arrangements, but 
should be considered purely and simply 
as a capacitative coupling between the 
aerial and the receiver, and this condenses-
should only be used at such a time as it 
is definitely desired to change the aerial 
coupling, and should never be used when 
it is merely desired to tune the receiver 
to a different wavelength, this being the 
function of the parallel condenser. Actu-
ally, on the normal B.B.C. wavelength, it 
is usually found that the best value at 
which to adjust this coupling condenser 
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BOOKS ON 
THE WIRELESS VALVE 
Issued in conjunction with " The Wireless World." 

" WIRELESS TELEPHONY," by R D. 
BANGAY. Price 216 net. By Post, 2/9. 

" THE OSCILLATION VALVE--THE 
ELEMENTARY PRINCIPLES OF ITS 
APPLICATION TO WIRELESS TELE— 
GRAPHY," by R. D. BANGAY. Price 61- net. 
By Post, 6/3 

" WIRELESS VALVE RECEIVERS 
AND CIRCUITS IN PRINCIPLE AND 
PRACTICE," by R. D. BANGAY and N. 
ASNBRIDGE, B.Sc. Price 2/6 net. By Post, 2/10. 

•• THE THERMIONIC VALVE AND ITS 
DEVELOPMENT IN RADIO TELE— 
GRAPH it AND TELEPHONY," by Dr. 
J. A. FLEMING. Price 53,- net. By Post, 13/9. 

" CONTINUOUS WAVE WIRELESS 
TELEGRAPHY," Part 5, by W. H. ECCLES, 
D.Sc. Price 23/- net. By Post, 23/9. 

Obta:nable by post (remittance with order) from 

ILIFFE Sr SONS LIMITED 
Dorset House, Tudor St., London, E.0 4 

or ot Booksellers and hooks/ails 

is about 0.0001 mfd., although if extra 
selectivity is desired in order to cut out 
a nearby station the condenser can be set 
at a still lower value, but when the eon-
denser is set at a lower value than 0.0001 
mfd. selectivity will only be attained at 
some sacrifice of signal strength. The 
value of 0.0001 mfd. will give good selec-
tivity without loss of signal strength. Of 
course on short wavelengths this value 
may be made very much lower, since the 
impedance of this condenser will be so 
much less on the lower wavelengths. On 
the contrary, when tuning in to Daventry, 
the impedance of the condenser when set 

IPR1E 7th, 1926. 
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tivity conferred by the magnetically 
coupled circuit given in Fig. 2a, with the 
added advantage of flexibility. For in-
stance, since the number of turns in the 
aerial circuit in Fig. 2a is fixed, there will 
be only a limited band of wavelengths over 
which it will be really efficient., whilst, 
owing to the capacitative coupling being 
variable, this disadvantage is eliminated. 
Furthermore, we can vary the degree of 
aerial coupling on a given wavelength in 
Fig. 2b, which we cannot do in Fig. 2a. 

It should not be forgotten that in both 
Figs 2a and ?b, apart from the selectivity 
gained by the loose coupling, there is the 
secondary effect of reducing the aerial 
damping which, by the automatic stimu-
lation of reaction, causes the tuning to be 
still further sharpened. By transferring 
the aerial to the top of the secondary coil 
in Fig. 2a or by short-circuiting the coup-
ling condenser in Fig. 2b we can change 
back to direct coupling, and when we do 
this we must make a readjustment of our 
parallel tuning condenser. For instance, 
supposing that using direct coupling the 
reading of the parallel condenser in Figs. 
2a and 2b was 40 deg. on the 2L0 wave-
length, when we change over to loose 
coupling we automatically remove the 
effect of the capacity of the aerial from 
the circuit, and shall probably have to re-
adjust our variable condenser' to, say, 70. 
Normally,, if using plug-in coils, the value 
of the grid coil in both Fige. 2a and 2b 
when using a coupled aerial circuit will be 
a No. 50 or 60 coil on the 2L0 wavelength, 
and a No. 250 on the Daventry wave-
length, whilst, when direct coupling is 
used, the coil values will be a No. 25 or 
35 on the 2L0 wavelength and a No. 150 
on the Daventry wavelength. 

Another very important advantage pos 

0.0005 
mkt 

(a) (b) 
Fig. 2.—Alternstive methods of aerial couplinl. 

at: 0.0001 infd. will be large, and lose of 
signal strength would result. The remedy 
of this wavelength is to increase the capa-
city of the condenser. 
A further feature of this arrangement 

is that the calibration of the parallel tun-
ing conelenser over a given band of wave-
lengths is not appreciably changed when 
testing the receiver on different aerials. 
The use of a variable condenser in this 
position gives us all the advantages 
of the so-called constant aerial tuning 
system where a 0.0001 mfd fixed con-
dens9r is employed in this position, 
and at the seine time gives us the added 
advantage that we can if desired attain 
still further selectivity by adjusting the 
value of this condenser. 

This method of capacitatively coupling 
the aerial gives us all the benefits of selec-

sessed by capacitative, as distinct from 
magnetic, loose coupling, is the immediate 
adaptability to existing direct-coupled cir-
cuits, the owners of which desire to im-
prove their selectivity. In an existing 
receiver employing a coil and parallel 
condenser certain alterations would be 
needed, whilst if the receiver employed 
magnetic tuning it becomes almost impos-
sible to adapt it to Fig. 2a without aban-
doning the use of the varionieter. All 
that is necessary in the case of Fig. 2b, 
however, is that a 0.0005 infd. variable 
condenser be obtained and connected ex-
ternally between the aerial lead-in and the 
aerial terminal of the set without the 
slightest alteration to the tuning of the 
set. Fig 2a is also easily adaptable to 
an existing crystal set for improving selec-
tivity and signal strength. 
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Regent 2231/2. 

PE RFEeiVALVE 

Filament Amp,.  2.1 

Anode Volta ....3t,20) 

Voltage Amplification 
Factor  9 

Impedance  10,003 

Mutual Conductance Air) 

Plate Current Saturation 
at 50 Volta over 59 
',if 111.0upi .5 •10 

YOU CANNOT 
obtain the supreme realisation of 
wireless—the generous volume, the 
pure and sonorous tone or longer 

distances—unless you use 

CLEARTRON VALVES 

which are REALLY guaranteed, under 
Cleartron's 

IRONCLAD GUARANTEE. 
They are ALL Dull Emitters, with lowest current 
consumption, and sold at standard prices 12;6 & 15/-

For 2, 3 and 5-6 v. Acciimulators and Dry Cells, 
II.F. Detector and L.F. 

America's foremost Valve—all British made. 

CA TA LOGUE ERO ).OU le DE A LL (il,': 

CLEARTPQ-OIN1 
RADIO LIIIKAIIITED 

ONE (:HARING CROSS, LONDON 
Telei 'hone Grains : 

Cleartron, Westrand, 1,ndon. 

• 

MATCHED TONE 
HEADPHONES 
I 1' you're fond of sitting up in the wee 

sma' hours to stretch a hand across 
the world, Matched Tone are extremely 
able confederates. t1 sith radio you span 
continents and with Matched Tone it be-
comes easier, "comfier" and much more 
efficacious. Distant signals stand out 
clearly; Matched Tone grope in the 
ether with unfailing accuracy. The 
specially matched receivers make them 
super-sensitive and tone perfect. You 
are logging a new call - sign cyery 
day with Matched Tone. 

20/-
Table-Talker Brandela lidio Transformer 

30'- 90/- 17/6 

Brandes 
11 ra mks I.i Jai!, (1, 296, liegeS/ Street; I I 

From any good Dealer 

‘31563.13. .TERWCS RO WE. n.111,0 

Advertisements for " The Wireless World " are only accepted from firms loe believe to be thoroughly reliable. All 
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ANOTHER INTERESTING COMPETITION 
FOR "The Wireless World" READERS 

£10 in Cash Prizes 
First Prize £5 Third Prize £1 
Second Prize £2 Four Consolation 

Prizes of 10/- each. 

ALL YOU HAVE TO DO!  
PLACE in the order of merit, according to your judgment, the nine most attractive 
and convincing advertisements in the current issue ; classified as follows :--

Ist, 2nd and 3rd most attractive whole pages. 
1st, 2nd and 3rd most attractive half pages. 
1st, 2nd and 3rd most attractive quarter pages, or smaller spaces. 

The following considerations determine the real value of an advertisement: 
(1) 

(2) 

(3) 

Its arresting character: which depends upon its attractive arrangement, with or 
without illustration. 

Its obvious truthfulness : truth in advertising is a sound business maxim, as well as 
an ethical necessity. 

The convincing quality of its descriptive matter: an advertisement is of no value if 
it does not induce the reader to purchase the article advertised, when the need 
arises, on its merits as described. 

VOTING COUPON 
Whole Page Advertisements. Half-Page Advertisements. Quarter-Page or Smaller Adverts. 

Page No  

1st 

2nd 

3rd 

Name  
(IN BLOCK LETTERS) 

tVIIEN you have filled in all the numbers on the coupon, write 
vrair name and address clearly in block letters in the space 
provided. and post the completed coupon to: 

" The Wireless World," 
Dorset House, 

Name of Advertiser. 

1st 

2nd 

3rd 

Page No Name of Advertiser. Page No. Name of .Idvertiver. 

1st 

2nd 

3rd 

Address 

Tudor Street, London, E.C.4, 
marked in Lit-hand corner '' Advertisement Competition." 

ALL COUPONS MUST BE POSTED TO ARRIVE NOT LATER THAN APRIL 12th, 1926 

RULES and 
r. The decision • ,f the Advertisement Manager of "The Wireless World" 
'in any point connected with the competition must be acrepted as final. 
2. No responsibility can be accepted for any letters lc:st in the post or 
otherwise. Proof of posting cannot be taken as proof of delivery. 
3. No member of the staff of ' The Wireless World" or companion 
looms's will be elieiblc to compete, nor to benefit in any v..ay from the 
prizes offered. 

4. Each prize-whiner will be notified by post, and a list of the prize-
winners will be published in The Wireless World" as soon as 
convenient after the close of the Competition. 

C O N 1) I'IC I O N S. 

5. The Competition is to arrange the list of Advertisements in what 
eonsid -red to be the order of merit. The correct order of merit will 
obtained by countMg the votes given by competitors. 

6. The competitor whose list agrees, or most nearly agrees, with lb 
popular order as indicated by the total votes will be awarded the First 
Prize, Ow next nearest the Second Prize, and so on. 

7. Entry into this competition implies fill acceptance of all the !on-
going rules and conditions. 

• 

I 
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The MELLOWTONE 
COUPLER 
PRICES from 

5/6 

The MELLOWTONE PRICE 
LOW LOSS VALVE 3/3 

HOLDER 

PRODUCTS 
—ensure better reception! 

Here are two fitments that will greatly add to the 
efficiency of your set and also save you money. 

The MELLOWTONE COUPLER eliminates 
distortion, gives excellent selectivity and perfectly smooth reaction 
control. Plugs into standard valve holder, takes up small panel space 
and replaces coils and holders at half the cost. 

The MELLO WTONE LOW LOSS VALVE 
HOLDER ensures perfect contact without 
soldering, and is absolutely vibrationless. Made from Turned Pure 
Grade A Post Office Quality Ebonite—its self-capacity is negligible and 
the di-electric losses virtually zero. 

O'tninable from all reputable dealers. Write for 
Illustrated Lists of Receivers and Components. 

Radio-Ads 

• MIDLAND RADIOTELEPHONE IVI'FRS LTD. •, 

BRETTELL LANE WORKS 
LONDON DEPOT: ,S 

I OURIDO Triumph House, 

189, Regent 
Street, W.1. 

faSENilk  

TI1ERE can be few experimentors who have not 
been troubled with broken leads, or said hard 
things about faulty connections. 01 the whole 

set there is probably no part which is so often 
abused as the connections. **Lisenin Positive 
Grip Plugs alleviate this evil. They are designed 
io take the smallest flex up to 5 m/m cable. 
Electron wire, phone and loud speaker leads. 
A illustrates insulated sleeve, cable with ends 

bared and recessed cone. 
B. Cone section in position. Being concaved, it 

allows smallest fies to fit up tight. precluding any 
possibility of bared wire breaking with continual 
use. 
C.- Bared ends turned back: cone fits into 

concave recess in plug. Erinoid sleeve is then 
slipped down and plug screwed into it. A vice-like 
grip is made and an absolutely positive connection 
made without the use of solder or tiresome screws. 
D. Plug and socket complete with indication 

disc and nuts. Sleeves and indicators are made in 
red and black. Plugs and sockets N. Plated. 
SPADE END. POSITIVE GRIP terminals suit-
able for accumulator leads. e.c.. also supplied. 

ELECTRICALLY 

POSITIVE GRIP 
PLUGS & SOCKETS 

Pet. No. 245586 

MECHANICALLY PERFECT 
Positive 

Grip Plug 
& S cket 
Complete 

6d. 

Obtainable of your usual Dealer. Refuse sobstifides. 
Wreii as if coo difficulty is obroisixr 
and state dealer's name and address. 

Sole Manufacturers and Patentees: 
THE LISENIN WIRELESS CO., 
18, Edgware Road, London, W.2 
'Phone - - PADDINGTON 2734 
'Grams - " POSGRIP Papo. LONDON 

Positive 
Grip 

Spade End 
Compete 

b . 

Advertisements for " The Wireless World " are 

CAXTON 4-VALVE CABINET 
Made for Sets, "As good as money can buy," 
"Harmony Four Receiver," "The Melody Three" 

Special Cabinets made to Customer's measurements. Prices quoted. 

Fumed Oak Cash with Order. 
Dark or Jacobean Oak 
Real Mahogany 
Detachable 7" deep Base Board to mount 21' by 7 panel to slide out of Cabinet front. 

Also supplied at 10/- extra with two beaded front doors placed 
2 ins, in front of the encloed panel. 

Ebonite or Radion Panels Supplied and perfectly Fitted at low extra cost. 

All Polished with the new enamel that gives a glass hard surface 
that can ,ot be soiled or sc,atched. SENT FREE.—Catalogue 
of standard Wireless Cabinets in various sizes and woods. 

Tacked and delivered free in U.K. No. C3 

CAXTON WOOD TURNERY CO., Market Harborough 

El 5 0 
El 10 0 
El. 14 0 

only accepted trout firms we believe la be thoroudly reliabk. A43 
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For any circuit, 
any set, 
anywhere 

Bracket for back-
of-panel mounting, 
Id. each extra. 

A STRANGER IN YOUR MIDST 

VALVE HOLDER 
Gives perfect insulation, brass sockets almost 
entirely air-spaced, minimum capacity effects. 
One-hole fixing to base board, or above panel; 
easily mounted below the paneL 
templete with soldering tags and Ming bolt. 

ATHOL ENGINEERING CO., 
Seymour Road, Cruropsall, MANCHESTER. 

1-A1 LTHOUGH there is little connection between 
 our business and the wireless industry, we feel 

that the nature of our offer warrants our intrusion 
in - The Wireless World." 

RY supplying direct we are able to pass to our 
customers the thirty per cent, discount usually 

given to the retail trade. 

\)(/ E positively state that our four-guinea suits are 
equal in every respect to those usually sold at 

six guineas. We are not giving anything away, but 
simply supplying at wholesale prices, which is made 
possible by cutting out intermediate profits. 

SUITS, OVERCOATS AND 
SPORTS WEAR 

fitted by experienced tailors and unconditionally 
guaranteed as to material, cut and finish. 
you are invited to call and examine our 

materials and workmanship. 

Lounge Suits 
from Three to Six Guineas. 

Zbe City Zrabe Zattore t*LiSOCII. 
6, Love Lane, Wood St.. Cheapside, London, E.C.2. 

'Phone: Ci4y 8612. 

11111111111111111111-i-,imit..... 
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• RADIO COmpONENTS 
OF ADVANCED DESIGN. 
NEW CATALOeUENOW READY. 
Straight Line Frequency. Ultra Low 
Loss Condenser. Micro-Vernier Dial. 
High Efficiency. Low Loss Vario. 
Coupler. etc. 

The FORMO Company, 
CrownWorks, Cricklewood,N.W.2 

Manchester: 
10/6

 St., Levenshulme. 
Mr. J. B. Levee, 23 Hartley 

oi The Wireless 

Ron 
PLID3 b SOCKET 

TERMINALS ARE THE 
FI!CST TERMISALt 
IN THE W)RLD 

FOR ALL WIRELESS 
COLIECTIONS. 

BRITISH MADE. 
if wow 
DC,411 r 
«mud 

*rm.'', semi 
Weed to 

the Vann-
raeturer 

ernInth th 
nort. 

W. J. 
CHARLES WORTH. 
58 A 89, Anton Street, 

BIRMISIGHAM. 
— EatabIi8bed 1897 — 

MO' UA 

5szt-

4.0kjiet:t 11 

RED, 
No bits of bent tin or 
brass, or screwed eons. 
¡cents sleeve to make 
nor coned:ow. bit • 
tellable melanini 
abet° whin bas been 

cop.ed by 
many but 
entailed 
by none. 
/wigl upon 
to,, genuine 

EACH 
Poe tree. 

dtede en Red, Bizet, Pale 
Blbe, Green, Royal Bien, 
Amber, Felker, Brown. 

RADIO 1  

VERNIER 

COIL 
HOLDER 

Cam Operated 
THIS COIL HOLDER is de-
signed on the sound 
engineering theory that a 
cam action gives the 

smoothest possible action. Both coil sockets 
are movable. The right-hand one gives coarse 
tuning in the usual way, and the left-hand 
one, the usual fixed socket, is controlled by a 
cam operated by a separate knob The latter 
gives a smooth and micrometric movement 
through le degrees in both directions. 

Write for one of these holders and hear 
the differeice. 

Postage 4d. - - - - Price 5/6 
British—from start to finish 

GOSWELL ENGINEERING CO., LTD. 
97 WHITE LION STREET, LONDON, N.1 

Telephone—North 3051. 

11 

COMBINATION 
CABINETS FOR 

THE HOME 

CONSTRUCTOR 

Oak Cabinet 3' 6" high by I' 9- wide 
by l' 6" deep. with double doors. Cor-
rectly designed built-in wooden loud-
speaker horn with attachment to take 
AMPL1ON or other loud-speaker 
unit. Pleated silk cover to loud-speaker 
aperture ; accommodation loe batterie% 
etc. PRICE 5 gns. 
Carriage paid, as illustrated, cash with 

order. 

W. SANDERS, 35, Lyndon Road, 
Olton, Warwickshire. 
Write for illustrated list.  

*World." when 7fIritithP to advertisers, will easure prompt attention. 
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A thoroughly reliable 
British Transformer 

for 7/6 
This trans'omier is a British Product that competes with foreign 
products in price and is far and away superior in quality. It is robust 
in construction, neat in form, and gives splendid ainplitication without 
parasitical noises or distortion. Ask your (feeler or write for mil 
particulars. 

SPECIFICATION.—Insulation i;sfe.1 with 5oo rolls. Closed core 
formed of pure Malloy stampings braced and held firmly together by, nickel-
plat.-d angle piece. Can be us"' as efficient Choke. Standard ratio 4:1. 

12 months guarantee 

§ EMPIRE TRANSFORMER 
e THE H.T.C. ELECTRICAL CO. LTD., 

3, BOUNDARIES ROAD, BALHAM, S.W.I2. 
'Phone: Ltallersea 374. 

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

WILL SING   

ieterfT 

..F1 LAM EN  

Item is a Valve givinz, you Finest Quality and Volutn: 
with Economy It is of equally high grade as 11.F. 
Detector, LF., or Power Amplifier. 

The little switch places at your command each of 3 
Filaments separately, or any a in parallel for Power 
Amplitication. Each Filament gives the Valve a New 
Life. 

Obeattiable 
All London's 
Largest Store. 

ALL VALVES are Guaranteed. 

FOUR IMPROVED TYPES.  

A. 4 40 a VOLTS, 0'45 AMPS, per Filament OM 
D.B.A. 2.6 VOLTS, 018 AMPS. per Filament • 15f. 
DES. Kett" 2 VOLTS. 11.35 AMTS. per Filament 151. 
D.E.OS. 3 VOLT:, graa AMPS, per Filament • Ma 

JI unable to obtain from your dealer write direct:— 
NELSON ELECTRIC 0011/I RAN Y LIMITED), 

11/14artcan Roark, London, 
Telegram: Valveaelea Wizable, Lando', Wintliltiko U.! 

Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroirchlr reliable. 

The new T.C.C. 

Mica Condenser 
Here is the latest T.C.C. production—an accurate 
mica Condenser in a green moulded case with 
duplex terminals. Owing to its convenient shape 
it takes up very little room on the panel, and because 
it is sealed from below instead of from above it is 
proof against the heat of the soldering iron. For 
those who do not wish to solder their connections, 
a convenient milled head is provided to ensure a 
perfect electrical contact. 

No need to ask if it is accurate 
—the name T.C.C. guarantees it. 

Every T.0 C. Condc:i r — 
whether Mica or Ma ,:•i Ige 
'—lias to pass so many t' Cts 
before it is released tot i•me 
that its accuracy s>I flan 
a very ciii a I( percentage 
of error is a 'foregone 
conclusion. 
Your fixed Condenser—on 
which so notch dcocrols --

'one of the least .pensive 
of all the CrenspeneWs you 
buy. The difterence in cost 
between one of doubt tut 
reputation and a genuine 
T.Ç.C. may only be a copper 

or two, yet tlic differcnce 
result , mar be phenotnenal. 
Experts say that the majority 
of faults in home built 
receivers are traceable to the 
use ot inferior and badly 
insulated comiensers. 
It your own Set is not 
giving the results >ou should 
expect, suspect the condensers 
—substitute T.c.c. Mira (tor 
small values) and T.C.C. 
Mansbridge (or large values) 
and you obtain a permacciit 
insmance against (*outlet, 
breakdown. 

Prices: 
No. 33, all capacities between '004 and 

%101 mfds. 2, 4 
No. 34, all capacities be:ween "0009 and 

-0001 mfds. 2,4 
From al Wirdes, Shops 

T.C.C. 
Mica Condenser 

darerttoonent of l'etedroph Cv., Ltd., ere., 

A I 

41•01.4 .814)4 



14 iiiiVERTISEMENTS. - THE WIRELESS WORLD APRIL 7TH, 92O. 

MISCELLANEOUS ADVERTISEMENTS. 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in thee* 
columns is : 

12 words or less, 1'- and id. for every • 
additional word, e.g., 18 words 1 8 24 words, 21-
Name and address must be counted. 
SERIES DISCOUNTS are allowed to Trade Advertisers 

as follows on orders for consecutive insertions, provided a 
contract is placed in advance, and in toe absence of fresh 
instructions the entire" copy" is repeated from the 
rrevious issue : 13 consecutive insertions, 5% ; 28 con-
secutive, 10% ; 62 consecutive, 15%. 
ADVERTISEMENTS for these columns are accepted up 

to FIRST Posr on THURSDAY MORNING (previous 
to date of issue) at the Head Offices of " Tne Wireless 
World," Dorset House, Tudor Street, London, E.C.4, or 
on WEDNESDAY MORNING at the Branch Offices. 
19, Hertford Street, Coventry; Guildhall Buildings, 
Navigation Street, Birmingham ; 199, Deansgate, Man-
chester. 

Advertisements that arrive too late for a particular 
issue will automatically be inserted in the following issue 
unless accompanied by instructions to the contrary. All 
advertisements in this section must be strictly prepaid. 

Postal Orders and Chelsea sent in payment for adver-
tisements should be made payable to 'LIPPE 
& SONS Ltd., and crossed Treasury Notes, 
being untraceable if lost in transit, should not be sent as 
remittances.  

All letters relating to advertisements should quote the 
number which is printed at the end of each advertisement, 
and the date of the issue in which it appeared. 
The proprietors are not responsible for clerical or printers' 

errors, although every care is taken to avoid mistakes. 
NUMBERED ADDRESSES. 

For the convenience of advertisers, letters may be 
addressed to numbers at " The Wireless World" Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, which must include the 
words Box coo, c/o " The Wireless World." Only the 
number will appear in the advertisement. All teplies 
should be addressed No. coo, c/o " The Wireless World," 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Box No. advertisements are warned against sending 
remittance through the post except in registered envelopes 
in all such cases the use ol the Deposit System is recommended, 
and the envelope should be clearly ntarhed "Deposit 
Department." 

war. DEPOSIT SYSTEM. 
Readers who hesitate to send money to unknown persons 

may deal in perfect safety by availing themselves of our 
Deposit System. If the money be deposited with " The 
Wireless World," both parties are advised of its receipt. 
The time allowed for decision is three days, during which 

tine, if the buyer decides not to retain the goods, they 
must be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return the 
amount to the depositor. Carriage is paid by the buyer, 
but in the event of no sale, and subject to there being no 
different arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
all transactions up to Lao, a deposit fee of t/- is chatged ; on 
transactions over £m and under £50, the fee is 316; over 
¡So, g/-. All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, ancl cheques and 
money orders should be made payable to nine & Sons 
Limited. 

THE SALE OF HOME-CONSTRUCTED UNLICENSED 
APPARATUS. 

A New Service to our Readers. 
We have made an arrangement with the Patentees 

whereby readers who wish to dispose of a home-constructed 
receiver not licensed under the patents made use of, can 
do so by means of the Deposit System referred to above. 
The person desiring to sell, in sending us particulars for 

his advertisement, will in every case make use of a Box 
No., and should add to the price which ne requires the 
amount of royalty customarily paid by manufacturers, ea. 
in the case if Marconi Patents the amount should be 
calculated at 12/6 per valve holder. 

If the purchaser is satisfied with his purchase, the sum 
realised will be forwarded to the seller, less the amount 
due in respect of royalties, which amount will be paid by 
"The Wireless World" to the owners of the patents 
concerned and a certificate will be handed on to the 
purchaser of the set. 

FOR SALIS, 
• FOR Sale.-4-valve Uireless Set, polished 

mahogany cabinet, " straight " circuit ; 
£1o.-Collier, 86,t, Herbert Road, Plumstead, 
S. E. i8. (1897) 3- and 4-valve Sets, specially selective, best 

components, handsome cabinets, very 
cheap.-Box 7325, W IRELESS W ORLD Office. 

(1902) 

For Sale.-Contd 
1,TIGH-TENSION Accumulators.-The Ideal 

Loud-speaker Battery. óo volts, 35s. ; 8o 
volts, 455. ; too volts, 55s. ; guaranteed. Good 
trade terms.-Pearson, Ito, Mars ton (L18a8n2e; 
Bedworth, Nuneaton. ,  

OSCILLATING Zincite and Contact, 25. 6d.; simple, original circuit, is.; excellent 
results; other parts stocked.-Ledsham's, 297, 
King Street, Hammersmith. (1888) 

rip ELEPIIONES.-Brown's type A, 120 
1. ohms, 2 Lissen Ti L.F. transformers, all 
perfect, offers.-14, Brook Avenue, Wembley. 

(1804) WOOD Horns for all speakers- and gramo-
phone attachments. There's one for 

Amplion Junior, ditto goose-neck bases, Lis-
senola, etc. There's only one best ; it's the 
" Allwoodorn."-Manufacturer : II. Maddison, 
2.1, Ronald's Road, Highbury, N.5. List free. 

(1914) 
Q UPERSONIC.-Set of McMichael's Tuned 
• Transformers, 3 intermediate, t filter, and 

oscillating unit, cost £5 is., perfect con-
dition, accept £2 ros., bona ride sacrifice.-
Box 7429, W IRELESS W OFILD Office. (1928) 
0-VALVE Loud-speaker Receiver with auto-

matic switching built with best compon-
ents, price, including royalties, £() 5s. ; 3-
valve set, £7 175. 6d. ; Leclanché high-ten-
sion batteries, require no charging; head-
phones, i2s. 6d. pair. All partistocked. List 
on application. Trade supplied.-G. Small, 
i61,Greenway Road, Taunton, Somerset. 

(1924) 
VALVES, new, 3s. 6d., guaranteed .good; 
✓ tapped 6o-volt batteries, 75. 6d. All post 

free. Send for price list.-Withers, River-
side, Ringwood, Hants. (1989) 

BER ING Machine, i-otiloo, good 

-LI order, cost 5os., take 205.-Box 7501, 
W IRELESS W oRLD Office. (1953) 
T=FART COLLINS 8-valve Orthosonic Re-
IL ceiver, with frame aerial, used one week 
only, Bournemouth on loud-speaker, within 
I. mile of 21.0, cost LI°, will accept £40.-
Apply by letter, when test can be arranged, 
C. II. K., 25, Sussex Gardens, Hyde Park, 
W. (1950 WHAT Offers?-1granic 5 to a LE. Trans-

former, Igranic Potentiometer, Polar 
junior coil-holder, Dubilier roo,000 resistance, 
Burndept and R. I. crystal detectors, tapped 
anode resistance.-" Borrowdale," Warren 
Road. Blundellsands. (lof,o) 
/r \%O-VALVE Set and 2-valve Amplifier, 
1 " straight " circuit, mahogany cabinets, 
with coils and DE valves ; Lit-b.:L-6, Abbots 
Road, King's I tenth, Birmingham. (u ()4 

£5 5S.- Steding Loud-speaker, as new, 
sus. Lissenola speaker. cardboard horn, 

12s. 6d.-Percv Revell, 152, Elgin Avenue, 
Maida Vale. (1945) 
OR Sale.-.\ " Magnavox " Junior Loud-
speaker, in good condition ; offers !-Apply 

Wardell, " Brackenhill," Bromley Park, 
Kent. (1940 
11/1-0TOR Generator, I2V. to 600V., and am-
in meter, etc., ideal for short waves, bar-
gain ; . -Box 7498, W IRELESS W ORLD 
Office. (5943) 
Q LOPING Cabinet, made by ‘'right & 
Li Palmer, to take panel 2.1.X to, French 
polished mahogany, as new; £1.-Apply: 
Heath, Stretehworth, Cambridgeshire. 

(1940) 

For Sale.-Contd. 
DIVE-VALVE " Transatlantic " Receiver, 
I. best components, perfect condition, in-
cluding valves (power), 6 pairs matched H.F. 
transformers, it coils, large " Amplion 
loud-speaker, bargain; £17 ros.-H. C., 137, 
Hornsey Lane, N.6. (1947) 

MARCONI Hand Generator, 600v., 3orna., 
-11-1. perfect condition; 7os.-5T.V., 27,(1C9o4po-
thall Gardens, Twickenham. CARVED Mahogany Pedestal Cabinet (claw 

and ball legs), dome lid, door in front, 
36in. X 22111. X 38111, high, polished plum 
colour, £12 ros., plus carriage.-Bowler, 
Stelina, Carrington Road, High ‘Vycombe. 

(1944) FOR Marconiphone Power 
Transformer, specially designed for fila-

ment lighting from A.C. mains, input 240 
volts se cycles, output 6 volts 5 amps ; price 
3os.-Box 7478., W IRELESS W ORLD Office. 

(5939) 
LARGE Burndept Ethervox Loud-speaker, 
-ILA 120 ohms, new condition ; £4 or nearest 
offer.-I.ane, 5, Petirith Road, New Malden. 

(1937) 
TWO-VALVE Receiver, Set only, very selec-
-1- tive, most reasonable offer accepted.-
Rosby, 7, Regent Circus, Swindon, Wilts. 
• (1936) 
gTERLING Dinkie Loud-speaker, 2,000 
L) ohms, scarcely used; 20S.- Th011111S, to, 
Pakenharn Road, Edgbaston, Birmingham. 

(1935) 
XPERIMEN TER Selling Components 

• Half-cost.-Transformers, R.I., 12s. 6d.; 
C.A. CO., is. 6d. ; 2 T.M.C., 75. 6d. each; 
condensers, Dual, .00025, 75. 6d.; 2 .0003 
Fallon 3s. 6d. each ; coil-holders," Quality," 
4s. ; panel mounting, 2S. bd.; T.C.B. Potenti-
ometer and filament resistance, 3s. each; 
Burndept detector, 25. 6(1 2 MOUldell knob 
dials, 25. btl. pair ; lot £3 ; excellent 
condition.-Box 7458, W IRELESS W ORLD 
CM • :Re: (R 5934') F. Power Valves, filament 4 volt 0.3 

amp., anode 60-2oo volt, saturation current 
25 01.11., amplification factor 6.5, impedanct 
7,000 ohms. Will handle up to 2o volts grid 
amplitude. Individual curves with each valve. 
Performance guaranteed or money refunded. 
Price mss., post free.-H. E. Poole, 1.1d., 79.), 
Queen Victoria Street, London, E.C.4. 

(1954) 
MARCONI Power Valves, 1..S.3, fil. 4v., 

plate isov.; 16s. each.-Lyon, 72, Leo 
Street, Old Kent Road, S.E.15. 'Phone : New 
Cross 1702. (1932) 
TDEALPHONE, 4,000 ohms., horn head 
-L bands or nickel, 7s. 6d., postage 6d.; 
crystal sets, nickel, oak finish, complete with 
phone, 14s. 6d. All goods on approval.-
Nathan & Boas, t5t, Kingsland Road, E.2. 

('955) 

FOUR-VAI.VE 'Wireless Set for Sale, com-plete with phones, valves, etc.-Write for 
particulars : Lane, High Street, Crediton. 

(1933) 
POUR-VALVE Set, loose, coupled circuit, 
1. cut London, gets other stations, guaran-
teed; ;£7; any evening after 8 or Sunday morn-
in.-Louis, 90, Acre Lane, Brixton. (193o 
"[TOME Constructors.-Send for list of acces-

sories, post free, from Radio Supplies, 51, 
Eden Street, Kingston-on-Thames, Surrey. 

£46 Mention of " The Wireless Worlel.'f when writing to advertisers, will ensure prompt attPfrtion. 
(1929) 
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For Sale.—Contd. 

POWERFUL 3-valves, exceptional loud-
speaker range, coils, valves (power), good 

accumulators, loo volt, MT., and Amplion, 
also too wireless periodicals; . :s..—Itrainley. 
31, Melrose Street, Hull. (19-1 2) 
TORDA Low-loss Newtroformers, designed 
-I. for " Wireless World " Neutrodvnes, plug-
in typos, for either Daventry or wave-
lengths, 15s. each, with base.—Stamp for 
illustrated details: Cotton & Clarke, Lid., 55-
• Foi, Lacy Road, Putney, S.W.15. (mutt 

FINANCIAL PARTNERSHIP. 
p.\ II' wanted in Established 

i.e.,: Ir 1Vireless Operator (2f) 

'14. "x• 75"0, \VIltEl.Ess \\."1,1 " 
()nice. (m521 

MISCELLANEOUS. 

DISTRInuToRs wantrd in all the impor-
1/ tam industrial centres for first-class line 
of maltliii Neutrodyne coils and other Ameri-
can compunents.--American Radio Co., 211, 
Grosvenor Gardens, London, (0014) 
A WIRELESS Doctor.—If your si is giv-
ft lag trouble or you want advice t com-
relent- expert will call (anywhere in Greater 
I.ondon) and put you right. No result, no 
iliarge.--Alexander Black, 2.5, Wootiville 
Grove, 36S7. (lost)) 

PATENT AGENTS. 
it xi BRYSON, B.Sc., Chartered Patent 
V V • Agent, 29, Southampton Buildings, 
W.C. 2 'Phone : Holborn 672. (1297) 
p.vr ENTS and Trade Marks Obtained.-- 
1 It. I'. tire, Patent Agent, Member 

A.M.I.R.E., 51.52, Chancery Lane, 
London, W..C.2. 'Phone : Holborn 1;7,25. 

(oon!) 
Ti I Ni'S PAT N AGENCY, LTD. (It. T. 

King, Regis! ere, I Patent Agent, 6.13., 
aad Fn.(' " Advice Handbook " 

,tittl Consultations. _pi years' references. --
146.5, (,..bit ,n Victoria Street, London, E.(' ..j. 

(0002) 

REPAIRS. 
T RANSFORMERS -rewound to guarameed 
1- efficiency for 12 months, 4s., or exchanged 
for another, any iatio, 5s.; iron core wire-
wound chokes for I.. F. amplifiers, Cis.--115, 
Links Road, Tooting. foot i) 

WANTED. 
PONES of No. 307, N'ol. XVII., No. 1, 
‘-) " Wireless World. "--G. Brame, Diss, 
Norfolk. (18(i7) 

SITUATION VACANT. 

C IVIL • 
L'uniinission.--Forthconting 

Ex:twin:aim] : Nlale Assistant Superinten-
dent of Trattie (Class II.) in the London Tele-
phom; Service and Male Assistant Traffic 
Superintendent in the Provinces, General Post 
()flice (is-2)'1; regulations and partieulars are 
obtainable from Tile Seet.elary, Chi! Service 

Burlint...ton tlardens, .tin. on, 
W.1, logetlittr with ihe form on v, hich appli-
cation must be made. The latest •I:ite for tho 
receipt of application forms is J tine 2. 

(1q3S) 

BOOKS. 
UOR Salg.—Back: Numbers of all \Virel:-: 

Publientions.--IL F. Davies. 5, ligh Ilnl-
born, W.C. (1945) 

Advertisements for " The 11',role 

H.T. Accumulators 37/6 
60 Volts. 3 Actual Amp.-hour 

ALcumulatur lit the u • a Id 

55i- ---
6o-volt, 3-anip.-hour, oil sulanerge‘l. \ Ill 

litctime. Write tor descriptive r. 
MONEY RETORTED IF NOT SAT! ;FIED. 
ACCU,61./LATORS ELITE, 31, Waterhouse St., Hali.a c. 

Tr,,,I.• Telephone: 1304. 

The ideal 
Rheostat 
for any 
valve. 

Only the special spring 
anti, the perfected 
hearing and winding of 
the Ericsson 13 u at 
Rheostat permits such 
velvety smoothness. 
By means of small aux-
iliary knob the resist-
ance of 6 ohms can be 
altered to one of fici 
obtus. Price complete 
with pointer, knob, 
scale and screws, 8 6. 
Wide jo, lists lo-day. 
THE BRITISH LAI. 
ER SSON MFG. Co.. Ltd.. 
ti7 73. Rises ay, loados. 

W.C.2. 

• 

DUAL 
RHEOSTATS. 

Electraclix Radios 
5-VALVE R.A.F., 10 RECEIVERS, 2 H.F., I Det., 
2 L.F. t., portable case. Condenser and Valves. H.T 
and L.T. Batteries and Headphones. Cost £25. Sale 
price £6. With D.E. Valves £6 10s. 
SUPERSONIC HETERODYNE Sets. The cheap.-'.t 
solution is the R.A.F. i-vaive 600/5,000 metre HAI 
Transformers and 3 L.F., with plug switching, Leautif 01 
mahogany cabinet. Gets Daventry with no aerial 
Your existing 2-valve set can coup:e to this and make a 
£35 Het. These R.A.F. Sets cost £40. and aim a snip. 
As described in" Modern Wireless." Instruction leaflet 
with each, £5 10s. Packing and carriage, 4 6. 
HIGH-FREQUENCY AMPLIFIERS, 1,600/5,000 
rn•tres. 3-valve. Complete with Rheostat and Potentio-
meter. Price 30/... Marconi 7-valve, £7 10s. 
New Enlarged Illustrated Catalogue sent Post Free 
for 4d. in stamps. 

1,1,00t IV 1, -.pitched all over the world. 
LESLIE DIXON & CO., Phone: Gip 191 
218, Upper Thames Street, London, E.C.4 

si World " tue only accepted from [hots -.0c 

Tuning remains accurate 
because the Moving Block 

cannot fall back. 

I • Makers of Om 
lemons Lotus 
Buoyancy Valve 

Flower 

Do away with that irritating, 
time wasting, fading away of 
volume caused by the failing 
of your Moving Block 
Fit a Lotus Geared Vernier 
Coil Holder and get really 
accurate tuning The Lotus 
Moving Block cannot possibly 
fall back. Has an easy Vernier 
movement which reduces the 
speed by eight times, and 
stays where it's put—exactly I 
Fit in any position, with any 
weight of coil — you'll be 
satisfied with the results. 

Bakelite mouldings for the 
side plates, coil blocks and 
knobs; heavy Nickel Plating 
for the metal parts. 

_minus 
VR COIL HOLDERS 

Front all reliable Radio Dealers. 

GARNETT, VVHITELEY & CO., LTD., 
Lotus Works, 

Broadgreen Road, Liverpool. 

.. ...-• • ... 

• e e% toe •• 
Il • 
tbse" 

• 

believe to be thorouglily reliable. £47 



t6 ADVERTISEMENTS. THE WIRELESS WORLD APRIL Trrt, 19145. 
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Igranic Electric Co., Ltd. 
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I.ondon Elect. Wire Co. 6; Smiths, Ltd, ... 6 
Mareoniphone Co., Ltd., The ... ... 1 
31etro•Virli Supplies, T.td. 9 ik 4 
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Midland Radiotelephone Mante,, Ltd. ... 11 
Miller, J. W. 
Nelson Electric Co., Ltd. 
Partridge •54 Wilson 
Pickett Bros. 
Pugh's Wireless ... ... ... ... ... 16 
Radio Devices, Ltd. ... ... ... Cover sis. 
Radions, Ltd. .. ... ... ... 16 
Sanders, W.. .. . . ,.. ... ... 12 
Telegraph Condenser Co.. Ltd. ... 13 
Telephone Manf. Co., Ltd. ... ... 2 
Vandervell. C. A. it Co., Ltd. ... 5 
Watmel Wireless Co., Ltd., The 
Withers, J. S., it Spooner ... 16 

Lewd 
In Beautiful Polished Mahogany or Oak— 
& BEEF ON APPROVAL. De Luxe Models 

—Parlour Mobil, etc., from 25/- to £5. 
Crystal Cabinets from 1/8. Any size MADE 
TO ORDER. Designs and Lists Free. 
Estimates per Return Post. Panels and 
Accessories Post Free. 

Send to acme Make. Pickett Brothers, Mem ers el& 
B.B.C. (1.7.W.) Oabinet Works, Begley-heath 

g? Mahogany Grain . 3/6 lb Black Engraved wavy 3/9 lb. 
Black plain polished 3/- lb. 
Machine cut Te-ted to 
to your own 
measurements. go'°°° Volts* 

Free Sampler en Regatal. 

PUGH'S WIRELESS, 95-101, 
Holloway Road, London, N.7 

TROLITE PANELS 

a ee 

ONLY. 

PATENTS, DESIGNS AND TRADE MARKS. 

j. S. Withers ele Spooner. 
CRYliteRED PATENT AOEYTA. 

Starts Horde. 

51 & 82, ettagegalr Lass. 
LONDON. WC. 

'Grams IMPIMOODLY, 
Hots., Lennox,' 

'Phone :—.180 Rouen. 

U incurs/ 
• 

That's the height of the " Hearth-

side " Speaker. Don't mistake it 

for a "baby" becaute th3 price 
is low! 

It gives full-size results with crystal-
clear tone. 

Send post card for new catalogue. 

General Radio Co., Ltd., 235, Regent St., W.I. 

PATENTS, DESIGNS 
& TRADE MARKS.  

B. IL D. FITZPATRICK & CO. 
Chart, nd Palent Agent:, 

E 49, Chancery Lane, London, W.C.2 
Tame : Holborn 459. 
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3SA 

RA • ON 
iiP-

GOOD 
DEALERS 

EMONSTRAYE 

'SEE IT TO-

DAY 

"GREPKÉSHELL" 
Registered design No. 71692; 

A device for simplifying Aerial Erection 
These brackets are made from 1" best quality 
Wrought Iron painted with weather-proof enamel. 

PRICES 
Combined corner bracket, insulator Si pulley 3/6 
6' Hold-off bracket 

le . • • • .. 3/6 
Manufactured by FREE ON RAIL. 

PARTRIDGE & WILSON ELECTRICAL ENGINEERS, 

21 7a, Loughborough Road, LEICESTER. 
Telephone 5812. 

Let oui valve makin•• ol..nt revair yo ir ',meet 
hio nt out valve, efficien Iv & PrOMP11/ (meet 

makes). Guaranteed equal to le... Bright 
clout,. 5. - 1) E's" 9 end 3v tYP-et 7/6. 
POWO, only salliiihr'y mn • No z. r. 

o.P's AVEro v.54. 

RADIONS Ltd., Belington, 
Nr. MACCLESFIELD, Clans. 

larel;z:Zi'Z 'vr-ree'iriLe;:e•Z 

EARTH FAUL1 S It N 
Entirely new method of Earth-system efficiency. 20% 

to 200% increase guaranteed. Vastly superior to all 
nietal sulphates. Ideal fog all outdoor Earths. 
2,6 complete, post 6d. Cath on delivery if desired. 

Patticul irs free. 

J. W. Miller, 68, Farringdon Street, E.C.11, 
'Phone Cont. 1550. 

Approved by Radio Association. 

THE WIRELESS LEAGUE 
MEMBERSHIP AND RENEWAL FORM. 

To be filled in by readers who wish to become members or the League, or to renew their membership for a further 
twelve months as from rst April. 

To the Secretary, The Wtreleas League, Chandos Rouse, 
Palmer Street, Victoria Street. S.IV.1. 

*enrol ate as a member . 
Please .« The Wireless League. I enclose P.O. ;or renew my membershy 

membershzp with all the privileges and rights as enumerated in the constitution of the League. including FREE Insurance. 
Legal Advice and Free Technical Advice. 

• Cross out Lista required. 

WRITE IN Name (in full)  
CA PITAL (State IT/tether Mr.. Mrs. or Miss) 
LETTERS. Address  

Keep the Counterfoil of your Postal. Order. 

  19 

Two Shillings,t which entities me to 

Free 

My Membership No. is  
(This is only applicable in the ease of renewals) 

(1, Commencing with the first issue in May " The Wireless World " will devote four pages in the first issue of each month 
to League Notes and News  

*48 

Please enclose stamped addressed envelope. 

Mention of " The Wireless World,'! when writine to advertisers, ensure prompt attention. 
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-a 4 valve 4 all-stations receiver for6 91 

LONG RANGE CONCERT 
RECEIVER 

Opal  inspection 
windows for valves. 

HF Amplifier 
Control. 

Aerial Tuning 
Condenser Control. 

Selector Tuning 
Sn•itrh 

genetteR Arrucemewr 6-eviArG 
ADO/T/06/AL SLOW hfOr/ary, 

eAt a ro 390. Alowerter 
off Comeresree 1 ro/ 

Suppoermc 

.5-NoeNorP Pact 

AfoENo PLATES USED. 

AfovAale 5rop 

NO BACK LASH. 

EXTRA HARD 
FRICTioN DISC 

ER/CTION 
Wh'EFE 

NOTE" POSIT/ON 
OF VANES ro PANEL .  

EXTRA SuPPOPr. 

This set provides a reliable all stations circuit at a really 
reasonable price. It is highly selective; distant stations can be 
tuned in without - local interference." The set is supplied 
in handsome polished oak case complete with grid bias battery 
FULLER'S UNITED ELECTRIC WORKS. LTD., 
CHAD WELL HEATH - - - ESSEX. 
Tck strurni : " Chadwell Heath." Telephone : Ilford 1200. 

°° e. Ode 411. 

Deiector Control. 

LF ControL 

Anode Tuning 
Control. 

Anode Reaction 
Control. 

74/1 ,17. 

CONDENSERS 
to your Set-

The shortcomings of Condensers as a whole have 
been met in this the latest type. 

The new "DEVICON" TRUE SCALE FRICTION CONDENSER 
(Patent ApPin. No. 199o/26) 

has a 2 to s movement with additional slow motion device 
attached. One drilling hole in panel is all that is necessary. 
See the diagram at the side and note the improvements. 

Ask your Dealer about It. 

Manufactured and fully 
guaranteed by 

Supplied in the following sizes 
156 m003 - 14/-

T.005 '0002 • 13,6 

THE RADIO DEVICES CO., 
Telephone: 67.0. 

Newdigate Street Telegrams: "Devieon." Nottingham. 

Advertisements for " The it'ireles f! orld are only aceepfrà IroPn firms b ", '), /v 



. ADVERTISEMENTS. THE WIRELESS ‘VORLD AND RADIO REVIEW 

E 

APRIL 7TH, 1926. 

/ Pair 
Every night and on every kind of set 
they are giving wonderful service. 
Enthusiasts who have probed all the 
resources of their local dealer settle down 
at last to this very practical combination. 

Their construction is based on cumulative 
experience that began with the beginning 
of wireless valves. They work well 
either individually or together. But 
excellently well together 

The valves illustrated are one of the 
well-known Ediswan pairs. If you have 
not tried them together you have still to 
discover the best that your set can give. 

Ediswan Valves are entirely 
British made. 

Ediswan ARDE is made 
to function either as a 
I. F amplifier or detector 
(green line) or as a H.F 
amplifier (red line). Ediswan 
P.V .6 (Loud Speaker 
Valve) is specially designed 
for use when ARDE is 
used in the preliminary 
stages. 

The following table indicates the 
combinations of Ediswan Valves 
that give the best results 

Rece t ring.  i Accumyulatior. Power. 

AR 6 PV5 
ARDE 2 PV6 
A/2'06 3 PV8 

With these groups and Ediswan 
H.T.and L.T. Accumulators the 
ideal is reached. 

The PIONEER 
VALVE 

THE EDISON SWAN ELECTRIC CO., LTD., 
123-5, Queen Victoria Street, London, E.C.4. 

162-09 
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LOW LOSS 
SQUARE LAW 
SLOW MOTION 
THE -Cosmos Condenser is 
a slow motion condenser with 

absolutely no backlash either 
when new or after use. This 
desirable feature is accomplished 
by the use of a spring belt held 
in tension, which permits coarse 
tuning with the large knob, and a 
10 I slow motion with the small 
knob. 
Cone bearings allow for adjt,stment 
and the slow motion bracket can 
be mounted for remote control as 
shown in the lower .illustration. 
The condenser for fine turdng. 

METRO-VICK SUPPLIES I.TII, 
(Proprietor., 

Metropolitan-Vickers Elec. Co. Ltd.) 
4 Central Bldes..Westmingter, London. S.W.L 

Prices: 
Slow Motion *00025 mfd. 14/9 

edinary',, • :000225 1152//6- 
„ „ *coos „ 13/- 

d‘ 

..„Ues,that's 
the best set 
Ive made—• 
thanhs to 
  T 

BRI SH MADE 
'  

REGD. 

COLOURED CONNECTING WIRE" 
Red, Yellow, White, 
Green, Blue and Black 
1011. coils: 2ft.lengths 

Per Per-Packet lf 
eoil 4AssortedColoursAar 

  Is SWg   h6 SW•g•   

1/2 

Obtainable from all dealers 
Write for intereting descriptive leaflet. 

The LONDON ELECTRIC WIRE Co. 
AND SMITHS Ltd. 

(Makers of Electr,c Wire for over 40 years.) 
Playhouse Yard, Golden Lane, London, E.C.1 

This mark . 

mention of" Tite Wireless World," when writing to advertisers, will ensure prompt attention. 

guarantees quality. 

JUDD 
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'MARCONI 
LVE S 
tor 

Distance Reception 
.y \\ 

Type 
D.E.R. 
141-

Type 
D.E.2 
15/6 

Type 
D.E.8 
22/6 

\' 

Write for 
Valve 
Publication 
No. 443a. 

' 
The following combinations of 

Marconi Valves are recommended 
by the Marconi Company's Engineers 

as being specially suitable for " reaching out." 
The name MARCONI on a Valve is a 
guarantee of outstanding performance. That 
is why the best known experimenters and the 
principal Broadcasting stations of the world 
use them. 

TYPe- Posil ion. 
HI. 

Amps. 
Grid Ingh 
Bias Tension 
Volts. Volts. 

I D.E. IL 11.1r. 0.35 0 111 
1 D.E.11. Def. 0,35 -1 2 40 

f 11.E.21I.F. ILF. 0.12 o 00 
2-Valve l 1).E.211.F. Pet. 0.12 -12 60 
Sets 

f D.E.311. ILE. 0.06 0 60 
1 1).E.311. Dot. 0.116 2.8 60 

1 P.E.RILF. 11.F. 0.12 0 60 
1).E.SII F. 

- 
Del. 11.12 2 60 

-- 
: lb. E. E I: I : 1/.1...1Z. 

II.F. 
Pet. 

0.35 
0.35 

0 
+2 

10 
10 

1 D. E.1t. L.F. 0.35 -3 SO 

( D.E.2ILF. H.F. 0.12 0 60 
. D.E.2II.V. Pet. 0.12 -1 2 811 
1, P.E.2L.F. L.F. 0.12 --4.5 80 

3-Valve 
Sets D.E.311. 11.V . 0.06 0 8 0 

D.E.3B. 
{ 

»et, 0.06 -1 2.8 60 
D.E.3 L.F. 0.06 -a 80 

H.F. 0.12 0 80 

{D.E.1311.F. 
P.E.SILF. ))et.0 et. .12 +2 SO 
1).E.SL.F. L.F. 0.12 -0 100 

11.F. 0.35 0 .10 DD.E.p. 
.E.it. 

{ 
Pet. 0.35-1-9 40 

».E.11. 1 L. le. 0.35 - 1.5 190 
D.E.6 2 L.F. 0.5 - 9 120 

( D.E.211.1". 11.F. 0.12 0 60 
) P.E.211.F. De). 0.12 •-f 2 eo 
1 Ii.E.2 I...F. 1 L.F. 0.19 su 
1. D.E.6 2 1..1•'. 0.5 - 9 120 

4-Valve 
Sets P.F.311. 11F'.0.06 0 0 8 

P.E.:IB. 'let. 0.06 2.8 ...1 
P. I.:.3 

{ 

1 L.F. 0.06 -3 80 
I LE. I 2 L.1•'. 0.30 -7.5 120 

1).E.811.F. ILK 0.12 0 sn 
D.K.s11.10. Pet. 0.12 s.) 
D.E.8L.F. 

{ 

1 LA.% 0.12 - 6 1101 
D.E.5 2 L.F. 0.25 -7.5 110 

THE NIARCONIPHONE COMPANY, LIMITED, 

Reg. Office: Marconi House, -Strand, London, W.C.2. 

Head Office: 210-212, Tottenham Court Eoad, London, W.I. 

I Ad: retisenzents for " The Wireless World " are only accepted from firms we ',lien. to be thorou.ehlY AI 
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LONG-LIFE BATTERY 

A2UM.a. . ..,1.1.1  1 I.1 1.1.1:1  

"ATMOSPHERICS" 
ELIMINATED 

W J Type H.T. Battery 

Each 20 volt unit assembled in varnished hard-
wood container. 
Internal resistance negligible. 
Voltage practically constant. 
A third terminal gives 10 volt tappings. 
Supplied ready charged, it can be used immed-
iately on addition of "Accumulator" acid. 

Only by using Accumulator high tension 
can you realise the purity of reception 
attained by cutting out the noises, due to 
partly run down dry batteries. 

The silent background given by Exide 
H.T. batteries is almost uncanny, giving 
a freedom from the distortion due to 
"dry battery atmospherics," that is a 
revelation and a delight. 

Accumulator H.T. means music instead 
of noise and every word distinct. 

The W J type has. a capacity of 2,500 
mili-ampere hours, needs recharging only 
every six months and will last a lifetime. 

PRICE-

20-volt battery - 15/. 
(without acid) 

9d. per volt 

Any required vcltage can be obtained 
by coupling, in series, the appropriate 
number of 20-volt units. 

Order from your usual dealer at once to ensure early delivery 

Advertisement of THE CHLORIDE ELECTRICAL STORAGE CO. LTD., Clifton junction, nr. Manchester 

A2 Mention of " The Wireless ll'orld,'! when writing to advertisers, will ensure Prompt attention 13 
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The World's best SLOW MOTION DRIVE 
For the World's most popular condenser. 

Rogi,dered CY 
0 4 — _ SI 

Trade Mark 

BALL BEARING 
FRICTION DRIVE 
SLOW MOTION 

DIAL 

Price10 1 • Each 

IDEAL RATIO 55-1 

SPECIALLY DESIGNED FOR THE MILLION 
ORMOND LOW LOSS CONDENSERS ALREADY IN USE 

THREE SELF-ADJUSTING BALL BEARINGS GUARAN-
TEE TOTAL ABSENCE OF BACKLASH—PERMANENTLY 

RATIO High enough for finest tuning, low enough for 
easy searching. Direct drive also for rough setting 

Beautiful finish. Absolutely silent action and superlatively smooth. 

FIXES AS SIMPLY AS STANDARD KNOB Sz_ DIAL 

ESSENTIAL FOR PORTABLE SETS 

ORMOND ENGINEERING C°- LTD-
199-205 Pentonville Road, King's Cross, LONDON, N.1. 
Telephone: Clerkenwell 9311-5-6. Telegrams: "Ormondengi, Kincross." 

FACTORY: WHISKIN STREET, CLERKENWELL, E.C.1. 

Advertisements for " The Wireless World" are only accepted from firms we believe tn he thoroughly reliable. A3 
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If you build your own sets 
you'll need this 
'MC/Zell Switch 

It has been designed by Electrical Engineers especially for Wireless 
apparatus. Loss has been practically eliminated and the contacts 
are permanently self-cleaning and therefore permanently effective 
to the fullest degree. This "Utility" Switch is available in six sizes 
changing over from one to six poles. Fit it to your set and ensure 
efficiency always. 

Every switch—in fact every "Utility" Component—is guaranteed and 
will be replaced or repaired should any defect develop under reason-
able conditions. 

WILKINS &WRIGHT I :12 
KENYON ST. BIRMINGHAM 

COMPONENT.T 
9 

RAPID RADIO BUILDING IN THE BLACKADDA WAY. 

ADDA 33 

ADDA 35 

ADDA 19 

uDDA 42 

ADDA 39 

- ADDA 32 

ADDA 30 

ADDA 41 

THE 

IDEAL METHOD 
FOR BOTH 

EXPERIMENTER 
AND BEGINNER 

,--ADDA 12 

--ADDA 35 

" ADDA 13 

ADDA 2 

ADDA 37 ADDA 17 

A A6DA 38 DDA 56 
ILLUSTRATION OF A TWO-VALVE SET BUILT WITH " BLACKADDA" COMPONENTS. 

SETS CAN BE 
ERECTED IN A 

FEW MINUTES 

BUILDS JUST 
LIKE MECCANO 

Write for descriptive 
Booklet. 

THE BLACKADDA RADIO CO., LTD., SADLER GATE, DERBY. 

Telephone: 
DERBY 1920. 
Telegrams: 

" Blackadda, Derby." 

A; Mention of The Wireless World,'!. 7'hen zoritioe to aduerlisers. C11514n, Prompt atienlirm. 17 
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Mallard 
P.M. Filaments 
have up to 51 
times the emis-
sion surfaces of 
ordinary fila-

ments. 

More for Your Money 
eré 

" 

cE
OMPARE the length of the Mullard P.M. filaments with any other. 
Compare the emission surface and you will realise the difference 
in proportions shown in the illustration. 

This wonderful increase in emission surface allows the valve to operate at a 
temperature so low that 

NO SIGN OF GLOW can be discerned. 
A working temperature so low that the filament cannot lose its ductility as in other filaments 
with their consequent brittleness, and short life. 
The special design of the filament, of Mullard P.M. Val. es gives absolutely non.microphonic 
reception and reduces the current consumption to 

ONLY ONE TENTH AMPERE 
securing seven times the life fro n each accumulator charge. 
Mallard P.M. filaments are no fragile. They cannot be broken even with the roughest handling 

For 4•volt accumulators (or 3 dry cells) 
ASK FOR THE P.M.3. • - • 16/6 ASK FOR THE P.M.4 • - - 22/6 
A general purpose valve for every circuit. The finest loud speaker valve ever produced. 

GET THEM FROM YOUR RADIO DEALER 

Mullard 
THE • MASTER. • VALVE 

ADVT. THE MULLARD WIRELESS SERVICE CO., LTD., BALHAM. LONDON, S.W.12 

Advertisements for " The Wireless World" are only accebted from firms we believe to be thoroughly reliable. n5 
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BURNDEPT COMPONENTS 

BURNDEPT 
Screw Holders 
ready for mounting either on 
wood, ebonite, or beaind a panel. 

1/6 each. 

BURNDEPT 
Dual 
Rheostat 

(5-30 ohms) 

6'. 

the IPATF\ 

BURNDEPT 
Fixed Resistors 

From 15 ohm 
amps. to 55 ohms 
«25 amp. 

16 to 2". 

which ensure perfect filament control. 

BURNDEPT FIXED RESISTORS 
consist of fibre rods wound with resistance wire and adjusted accurately 
to definite resistances. They are intended for use either in place of a 
rheostat to control the filament current of valves or in series with an 
ordinary low-resistance rheostat when it is desired to modify an existing 
receiving set to operate with various low temperature valves. 
On sets fitted with Shorting Plugs it only occupies a moment to replace 
the Shorting Plug with a fixed Resistor of a value suited to any valve it 
may be desired to use and without otherwise altering the set Suitable 
screw holders for fixing Burndept Resistors may be obtained. By 
fitting the Burndept Dual Rheostat (5-30 ohms), a bright or dull emitter 
valve can be used as desired. This component is now made in a 
new form embodying improvements and suitable for one-hole fixing 

The Burndept range includes everything for efficient radio reception. 
Components, GUARANTEED SUPER-VALVES, and complete 
installations. Ask tiny Burndept Dealer to demonstrate them. 

BURNDEPT 
' rre'rA Telep:Ione 

Gerrard 
9072 Aldine House, Bedford St., Strand, London, W.C.2. (ilin.,). 

cite tee 
6 et1 
î eete. o tee e9e 

DARIMONT  
" HOME - SERVICE" 

BATTERIES 
are winning friends all 
over the country. They 
are free from parasitic 
noises, and give a steady 
current on continuous or 
intermittent discharge. 
Ideal for country districts 
because YOU CHARGE 
THEM YOURSELF AT 
HOME in a few minutes 
without any electric sup-
ply, and they are ready 
for use at once. 

WRITE TO-DAY for List and Valve Guide. 

DARIMONT ELECTRIC BATTERIES LTD., 
DARIMONT WORKS, ABBEY ROAD, PARK ROYAL, 
LONDON, N.W.10. Telephone: Wembley 2807. 

Al', 

Branches anti Agents Everywhere. 

Telegram, 
"Burndept 
Westrand,' 
London," 

"YOU'LL CONVERT 

IJUST PLUG THEM IN ! 

YOUR 

RIGID HOLDERS 
NOW" 

Fig. 972. 

Code Word 

WOIL.LER8" 
Per 1/8 Set of 4 
(3 black, I red) 

Illustration. • 

Full sm.> Ilbetratioi. 

Hr. tee. 

Code " DUAL" word 
PURPOSE. 

DouBLE-ENeee. Pr:ce 1/9 ea( It 

THE FOOL -PROOF HOLDER 

FOR BABE OR PANEL FITTING 
OR IN ANY OTHER POW TION. 
The smallest and neatest combined 
holder on the market. No joints because 
the soldering tag Is the same piece of 
wire no the spring. Show card. and 
display cards free. 

Fig. 974 

Code " WOBBLY " Word. 
PRICE .. 213 each. 

THE IDEAL 
EXPERIMENTER'S HOLDER 

TOO SIMPLE TO IMPROVE 

For the genuine experimenter who must 
have o holder without: capacity, awl 
perfectly sprung. Rust's" WOBBLY" 
is ideal. It Is Impossible to have fewer 
parts, or to better insulate, separate or 
pring them. Separately sprung Mee are 

far mom effective than a cicsed-in solid  
spring top. 

Made under Pieem 2421)27/24, rmr. P1).. :30770,72 and 10 77. 

A. H. HUNT, Ltd. (Dept. 1), Croydon, Surrey. 

Mention of ". The Wircle.ss World.' when writing to advertisers, will enstoe /rompt at 2 r 
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(EXTRA LOW LOSS) 

Coils 

Regd. Design No. 716765. 

that live up to their name. 

ADAPTABLE TO ALL 
METHODS Of MOUNTING 

1. Contact pin and socket spaced 
for standard type coil holders. 

2. Wide spacing co pin and socket 
for special low capacity coil holders 

3. Double pin mounting; the pins 
may be spaced as desired. 

I. Low capacity pivot mounting 
to provide angular adjustment of 
c. upling. 

EXTRA LOW LOSS—that is the keynote of the new Igranic " XLLOS " Coils. The 
special formation of the windings, the method of mounting and the absence of solid 
supporting material are all factors in making the coils highly efficient. • 

This latest Igranic achievement possesses electrical and mechanical features which are 
sought after by all discriminating radio experimenters. XLLOS Coils are highly selective 
and give increased signal strength and greater range of reception. They are extremely 
adaptable as regards mountin,rc'—a feature which is of special value, since it enables 
thorn to be used under the most efficient conditions and in many different types of coil-
holders, especially where low capacity is essential to success. Two pins are supplied 
with each XI.LOS " Coil, permitting two pin, two socket, or pin and socket mounting. 

Sizes and Wavelength ranges : 

No. of 
Coil. 

L. 25 
1.. 30 
1.. 40 
1.. 5o 

75 
L. loo 

Inductance 
micro-henrics. 

20 

40 
90 

150 
255 
425 

Self-capacity 
micro-mfds. 

Natural wave-
length metres. 

12 

14 

16 

Il 
13 

12 

36 
50 
72 
85 

400 
134 

Wavelength in metres when shunted by 
.04m5 mfd. variable condenser. 

Aerial circuit using standard 
P.M.G. aerial. 

Price. 

Closed circuit. 

220-260 

250-36o 

350-400 
435-050 
550-835 
7ao—r000 

84— 225 5/-
1,0-280 5/-
155- 400 51 
200-320 51 
255-075 51 
325-863 71-

Ow, side of coil bears coil No. and tip )roximate wavelength range in 
aerial cir ant with .o0o5 mid. condenser. On other side is stated induc 
tance in micro-henries and wavelength range in closed circuit with .0005 
mid. condenser. Write for the Igraine leaflet 0164 which describes the 
Igranic " XLLOS" Coil in detail, or see the coil at your dealers. 

Exclusive 
Mcfnufacturivi; 
Licensees of 

Patent 
Radio 

k'ssentials. 

149, Queen Victoria Street, London 
Works: Bedford 

The Igranic 
Instructional Carton 
for constructing a six-
valve Supersonic'. 
Heterodyne Receiver 
according tattle Igranic 
design contains a com-
prehensive, fully illus-
trated descriptive 
handbook, full - sized 
general arrangement 
drawings, wiring dia-
grams and drilling tem-
plate. Obtain a copy 

from your dealer. 
Price — 216 

6 .-Ido,rtisements for " The Wireless World" arc only accepted from firms is, believe to be thoroughly reliable. '7 
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bell.M1.M14.11.N1F14111* 

9he 5xperimenteis 
fixed CCuiellsel 

\*‘ 
ccuracy &Convenience 

*t Mica fixed condensers are designed for extreme accuracy— 
and what is more they are accurate, and stay accurate. Each 
condenser is guaranteed under all atmospheric conditions— 
neither intense heat or dampness will affect their capacities. 

MICA DIELECTRIC 
FIXED CONDENSERS 

are interchangeable, a fact which will be as readily appreciated 
by the serious experimenter as by the man who is doubtful 
as to the best value to employ. 

Remember—fixed condensers can make all the difference, what-
ever the circuit, between a receiver that shows a consistently 
good performance and one that is as unreliable as the weather. 

e Condensers are made in all standard capacities, and are 
supplied with or without base and clips. 

Demand of your dealer MR' components— 
They're British. 

Telephone: 
Slough 441-442. LMMv1efi- Sir RacITieethieegr7 Slough. 

Manufacturers of Wireless and Scientific Apparatus 

WEXHAM ROAD :: SLOUGH :: BUCKS. 

MICA FIXED 
CONDENSER 

Mere' .11M «AWANIneflevglirefINPA1 MiJ 

Prices (in Cartons). Unmounted. 
(Two clips are supplied with each 

condenser.) 
now to 01100i.4F. (030) 

216 each. 
0'001 to 001e. (031) 

3/. each. 
0015 to 002mF. (034) 

4/. each. 

Consistent in quality with thee 
Mica Fixed Condensers other 
Components include 

J) LEAKS (all values) 
supplied with two clips, 2/6 each. 

it-K ANODE RESISTANCES. 
40.000 to 100,000 ohms, supplied 
with two clips. 4/6 each. 
Each of these three components 
d mounted on ebonite base 

with terminals, 1/. extra. 

iarb 

t 8 AR Mention of " The Wireless World.' when writing to advertisers, will ensure Proenbt attention. 
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LINKING UP BY WIRELESS. 

IN this issue a short article is contributed under the 
it title of " England in the Colonies," and the subject 
matter of this contribution provides interesting food for 
thought. It is well that we should be reminded from 
time to time that the applications 
of• broadcasting and the service 
which it can give have as yet by 
no means been exhausted. In the 
article in question a plea is made 
for the development of super-
receiving equipment in far-off 
lands so that the broadcast trans-
missions of the home country can 
lie received and the programmes 
re-transmitted on high power in 
order that it may be possible for 
isolated and news-starved settlers 
to listen in to 2L0 or Daventry on 
simple receivers. 

Technical Difficulties Almost 
Surmounted. 

Our contributor, we think, rather 
overestimates the difficulties which 
may still lie in the way of the 
achievement of this goal, for it 
must be remembered that a good 
deal of experience has already been 
gained in this type of re-broad-
casting in different parts of the 
world. Already in Canada certain 
stations of the United States are regularly received and 
re-broadcast for the benefit of the local listener, whilst 
in the States successful broadcasts of the Daventry pro-
gramme have been carried out. It is understood that in 
South Africa also a fairly successful attempt has been 
made to achieve re-transmission of the home stations, 
whilst here the B.B.C. is able to give us programmes both 
from the Continent and from America. 

8 

It is interesting in thi4 connection to note that the 
announcement has just been made that the B.B.C. hopes 
to receive transmissions regularly on Tuesday evenings 
from Schenectady, and will give listeners the benefit of 
the programme whenever the standard of reception is 
high enough. The B.B.C. also announce that the pro-

grammes of the Dutch station at 
Hilversum will shortly become an 

CONTENTS. 
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By H. F. Smith. 
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RECEPTION AFLOAT 
By A. G. Wood. 

THE EDITOR'S MAIL ... 
READERS' PROBLEMS 

occasional feature of their trans-
missions. 

International Broadcasting 
of the Future. 

... 549 The time will no doubt 

... 554 come when every country will 
have a high-power broadcast-
ing station which will put 
out programmes to be in turn 
picked up and re-broadcast all 
over the world, so that distance, 
in so far as communication is con-
cerned, will no longer be recog-
nised. How far-reaching an effect 
this will have in •bringing the 
nations of the world into closer 

... 566 touch and harmony one with the 

... 567 other by cultivating a closer rela-

... 569 tionship and mutual understand-
ing it is difficult to estimate, but 
that this influence will be sufficient 

• 571 to change for the better the atmo-
sphere of international relation-
ships there can be little doubt. 

l'or sonic time to come, even after all technical ob-
stacles ha \ e been surmounted, it is likely that artificial 
barriers will still stand for awhile to impede develop-
ment owing to the difficulties in the way of suppressing 
international prejudices and jealousies, but ultimately, 
we may rest assured, progress will triumph, and the half-
civilised conventions of civilisation will give place to the 
progress of science. 
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A Self=contained Receiver for Use With or Without an Aerial and earth. 

THE success of a portable receiver depends not so 
much upon the use of any special circuit as upon 
the careful choice of components and their arrange-

ment in the carrying case. In choosing the components, 
weight and electrical efficiency are of equal importance 
and must be considered together, in order that an effective 
. compromise may be attained. As in aeroplane design, it 
is false economy to sacrifice everything to weight. Hav-
ing considered each component independently, it then 
remains to arrange them in the smallest possible space. 
having due regard to the possible production of parasitic 
capacity effects and stray couplings between tuning coils. 
As a secondary consideration %re have weight distribution : 
everyone is acquainted with the peculiar discomfort of 
carrying a bag in which the heavy articles have been 
packed at one end. 
The H.T. and L.T. batteries constitute a considerable 

proportion of the total weight of the receiver, and should 
receive first attention in any campaign of weight reduc-
tion. The excessive weight of the normal H.T. battery 
can be eliminated by using 
4-electrode valves; two 9-
volt grid batteries will sup-
ply the H.T. current neces-
sary for this type of valve. 
Unfortunately, 4-electrode 
valve design has stagnated 
somewhat in this country, the 
only dull emitter types avail-
able being fitted with 2-volt, 
0.4 amp. filaments. These 
necessitate the use of accu-
mulator L. T. cells of at least 
to ampere-hour capacity. 
The weight of the portable 

A IO 

Fig. 1.—Circuit diagram 

APR1T, LIM, 1926. 

By 

F. L. DEVEREUX, B.Sc. 

Wiring Supplement accompanies this Issue. 

set described in this article, for instance, would be 
halved if these cells could be eliminated. A 4-electrode 
valve known as the "Micro-bigril" is manufactured 
in France which requires a filament current of only 0.06 
ampere at 3.8 volts; with two of these a dry battery 
weighing less than i lb., and costing is. 6d., could be 
used, and would give at least 20 hours' service. Un-
• fortunately, valves of this type are not available in this 
country, and it is necessary to use either the Marconi-
Osram D.E.7 or the NIullard 4-electrode valve with dull 
emitter filament, which consumes 0.4 ampere at 1.8 volts. 

Choice of Circuit. 

However, it has been found possible to produce a set, 
even with these valves, of convenient size and weight. 
It is completely self-contained, and, wearing a pair of 
'phones tEie set may be carried in the hand and broad-
casting received while motoring or walking within a 
radius of 25 miles of a main broadcasting station. The 
complete receiver is depicted in the title of this article, 

from which the size may be 
T estimated by comparison 

with the headphones. The 
frame aerial, valves, and 
H.T. and L.T. batteries are 
all contained within the case, 
but provision is made for the 
attachment of an elevated 
aerial and earth if it is re-
quired to use the set more 
than 25 miles from a station. 
The possibility of compli-

cations arising through 
coupling effects between coils 
in different parts of the cir-

O.P. 

showing method of attaching an aerial 
and earth. 

20 
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Four-Electrode Portable 
Receiver.— 

cuit is avoided by making use 
of the well-known " Hart-
ley" circuit. This consists 
of a single coil tuned by 
means of a 0.0005 mfd. vari-
able condenser, which is con-
nected between the grid and 
plate of the detector valve 
through the medium of a 
reaction condenser. The 
centre tapping of the coil is 
connected to a point of zero 
H.F. potential, in this case 
the positive side of the detec-
tor valve filament. 

Receiving Aerials. 

The tuning coil is wound 
as a frame aerial round the 
outside edge of the receiver 
cae, which will pick up suffi-
cient energy to give adequate 
results at distances up to 25 
miles from a main broadcast-
ing station. In order to receive signals from greater 
distances, an aerial and earth of the ordinary type may 
be coupled to the frame aerial through the medium of an 
" aperiodic " coil of a few turns wound over the outside 
of the frame winding. 
The filaments of the two Valves have been connected 

in series in order to take advantage of the fall of poten-
tial across each filament to provide suitable grid bias for 
the detector and L. F'. valves. The grid bias of a valve 
is always measured with respect to the negative end of 
the filament. It will he seen, therefore, that by con-
necting the filament end of the secondary winding of the 
intervalvc transformer to the negative end of the detector 
valve filament, a grid hias for the amplifying valve of 
— 2 volts will be obtained. Similarly, a positive bias 

®11® e 
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of the container, showing position of holes for fixing the variable condenser and 
A, an dia, countersunk for No. 6 B.A. screws; IS, ¡in. dia.; C, din, dia. 

of 2 volts for rectification will be obtained by connecting 
the centre tap of the frame aerial coil to the positive end 
of the detector valve filament. There are two incidental 
advantages obtained by making use of the series method 
of connection. Firstly, the discharge current from the 
L.T. accumulator is o.4 instead of o.8 ampere, thereby 
making the use of D.T.G. cells practicable; secondly, 
with two small cells instead of one large one a much 
better distribution of weight in the receiver can be 
obtained. 
The remainder of the circuit is perfectly straight-

forward; it is only necessary to mention that there arc 
two H.T. tappings, one for the detector and one for the 
L.F. valve, and that the inner grid terminals of each 
valve arc connected to their respective +H.T. leads. 

794 Choice of Components. 

When receiving signals en 
the frame aerial at the ex-
treme range of the receiver, 

o 4' critical tuning adjustments 
are necessary. It is there-
fore advisable to buy a tun-

o ing condenser of really first-
class make, preferably with 
some form of vernier adjust-
ment. There are plenty of 
compact tuning condensers 
on the market which, at first 

4' sight, would appear to be  1 suitable for a portable re-
ceiver, but experience shows 
that it is better to use an 
ordinary moving vane air 
dielectric condenser of solid 

 - construction, the capacity of 
which is unaffected by side 

A II 
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Fig. 3.—Layout of components in the too compartment of the case 
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Pour-Electrode Portable Receiver..— 
pressmu on the spindle during adjustment. A vernier 
condenser having one fixed and one moving vane, such 
as the •• Cokern " condenser, is recommended for the 
reaction on-awl. 
The radio-frequency choke is a Metro-Vick " Cosmos " 
hich is well designed, and has been found to be equally 

effective on the short waves between 3oo and coo metres 

The finished receiver with both sides removed showing valves 
and batteries in position. 

and on the wavelength of 1,60o metres used by Daventry. 
An excellent compromise between size, weight and elec-

trical efficiency has been effected in the " Ericsson " 
intervalve transformer, which has been utilised in this re-
ceiver. • The 4: r ratio transformer gives a slightly 
higher degree of amplification than the 2 : I ratio, and the 
quality is entirely satisfactory, due, no doubt, to the 
comparatively low impedance of the n v 4-electrode 
valves. 

Valve Protection. 

The Sterling " Non-Pong " valve-holders were found 
to be absolutely non-microphonic, but they allow rather 
a large lateral movement of the valve, and it is advisable, 
if the set is to be carried in a car, to fix sponge rubber 
pads where the valve is likely to strike other components. 
A small rubber pad, fixed to the woodwork immediately 
above the pip of each valve, will often prevent breakage 
when removing a valve from a rather tight holder. The 
• A 12 

L.T. and H.T. currents are supplied by D.T.G. cells 
and Siemens 9-volt grid bias batteries respectively, and 
an " Argonaut " combined filament resistance and switch 
is used to control the filament current. 

General Design. 

The components are built into a rectangular wooden 
frame din. wide and ¡in. thick, measuring approximately 
12 in. x glin. Removable and interchangeable sides 
carrying the frame aerial windings are fitted to the franrc 
to enclose the components and batteries. The carrying 
strap is fitted to the sides of the frame, and may con-
veniently consist of a short length of canvas belting. The 
strap shown in the photograph was taken off an accumu-
lator carrying case. 
A horizontal shelf mounted on fillets running across 

each side of the frame at a height of 5;jin. from the 
bottom divides the set into two compartments, the space 
above the shelf being occupied by the H.F. and L.F. 
components of the receiver, and the lower half by the 
L.T. and H.T. batteries. Two vertical partitions are 
used in the lower compartment to separate the D.T.G. 
cells from the H.T. dry batteries which occupy the middle 
space so formed. 
The arrangement of components in the upper compart-

ment is deafly shown in the photographs, and a dimen-
sion layout is given in Fig. 3. The sequence of the cir-
cuit diagram in Fig. z has been followed as closely as 
possible. For instance, the detector valve which occu-
pies the space at the left-hand side of the tuning con-
denser in the photograph on this page is surrounded 
by the tuning and rectifying components ; thus the grid 
condenser and leak and reaction condenser are mounted 
on the left-hand side of the frame. The telephone plugs. 
on the other hand, are fitted in the right-hand side of the 
case adjacent to the amplifying valve, which is seen on 
the right-hand side of the same photograph. The space 
between the valve-holders is occupied by the coupling 
components, viz., the radio-frequency choke and inter-
valve transformer. It has been found possible to arrange 
for the O.P. and O.S. connections to be adjacent to the 
plate of.the detector valve and grid of the amplifying 
valve respectively. 
The filament switch is mounted in the top of the frame 

at the right-hand side of the tuning condenser, its posi-
tion being shown at 13 in Fig. 2. Terminal blocks for 
the I..T. conneetions are screwed to the horizontal shelf 
immediately in front of the valve-holders, direct connec-

(a) (b) 
Fig. 4.—Alternative methods of making contact with the frame 

aerial windings. 

22 
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LIST OF COMPONENTS. 

2 Four-electrode valves (Marconi or Oqram D.E.7). 
2 Valve-holders (Sterling "Non-Pone). 
1 Variable condenser, 0.0005 mfd. with vernier (Sterling). 
1 Vernier condenser (Collinson Precision Screw Co., Ltd.) 
1 Combined grid condenser and leak, 0.00025 mfd. and 

5 megohms (Dubilier). 
1 Radio-frequency choke (Cosmos). 

1 Intervalve transformer, ratio 4 : 1 (Ericsson). 
2 Telephone plugs and sockets (Burndept). 
1 Combined filament resistance and switch (Argonaut). 
2 Grid batteries (for H.T.), 9-volt type (Siemens). 
2 D.T.G. cells (Exide). 
Mahogany, fin, and fin. thick for case; 3-ply wood for 

frame coils; Quite connecting wire; terminals, screws, etc. 

Approximate cost, excluding headphones, e os. od. 

tions to the H.T. battery being made with flexible leads 
passing through slots cut in the edge of the horizontal 
shelf. 
The three connections to the frame aerial are made 

through short lengths of No. 4 B.A. rod screwed into 
the top edge of the frame, the left-hand connection being 
No. 3, the centre No. 2, and the right-hand No. i in the 
circuit diagram. The No. 4 B.A. tapped hole in the 
wood has been opened out in each case, in order that a 
lock nut may be fitted flush with the edge of the frame 
to secure the wire connection, as shown at W in Fig. 4. 
An alternative method is to omit the lock nut and to use 
a spring washer for picking up contact with the frame 
as shown at (a) in Fig. 4. 

This is, perhaps, an opportune moment to refer to the 
wood insulation which has been relied upon in many 
places in this receiver. This has proved perfectly satis-
factory, but the wood used in the construction of the. 
framework was very carefully chosen from a stock of 
well-seasoned mahogany. Everything depends upon the 
choice of the wood, and, if there is any doubt, ebonite 
insulation should be provided, at least for the high-
frequency connections. 

Wiring. 

The sequence in the arrangement of the components 
already referred to greatly simplifies the wiring of the 
receiver. This should be carried out with the aid of the 
wiring supplement supplied with this issue. Two pairs 
of telephone plugs are used, and are so arranged that it 
is possible to use either a single pair. of telephones or 
two pairs in series. When a single pair of telephones is 
used, the telephone plug is inserted horizontally in the 
lower pair of sockets, as shown in the title of the article. 
When two pairs are in use, however, the plugs are in-
serted vertically side by side. Assuming that high-
resistance telephones are to be used, it would probably 
have been better, from the point of view of obtaining 
the maximum energy from the L. F. valve, to have 
arranged for the parallel method of connection; but 
unless telephones of exactly similar impedance are used, 
this advantage disappears, and it is, therefore, advisable 
to connect the two pairs in series in order to obtain the 
same current in both sets of windings. 
The components in the top compartment have been 

wired with " Glazite," and the connections to the bat-
teries have been made with flex. Plug connections can 
be made to the sockets in the H.T. batteries, but, in 
l•iew of the fact that the set is likely to be subjected 
to a certain amount of vibration, soldered connections to 
the tapping points are recommended. These must be 
carried out rapidly with a very hot iron to avoid damage 

7 

to the internal connections of the battery through excessive 
heating of the brass sockets. 

• Frame Construction. 

The frame windings carried in the sides of the 
receiver consist of 24 turns of No. 30 S.W.G. D.S.C. 
wire for the 300-500-metre waveband, and 72 turns of 
the same gauge of wire for 5XX. A rentre tap is taken 

Another iew of the receiver, with valves and batteries removed. 
The three leads to the H T. battery and the spade terminal con-
nections for the inner electrode terminal on the side of each 

valve will be readily identified. 

in each case, and the three ccnnections are brought out 
to copper contacts (C in Fig. 4), corresponding to the 
No. 4 B.A. terminal pegs on the receiver. Two alter-
native methods of picking up contact with the frame 
windings are shown in Fig. 4, the method actually used 
in the receiver being that shown at (b). 
Two pieces of three-ply wood, 12-,36-in. X stin., are 

used in the construction of each frame, and are spaced 
A 13 
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Four-Electrode Portable Receiver.— 
apart to form a winding slot by means of rectangular 
spacing pieces measuring x 8tin. For the long-
wave frame the spacing piece consists of hin. three-ply 
wood, and in the case of the short-wave coil of a piece 
of Presspahn. It will be noticed that the dimensions of 
the spacing pieces give a depth of groove of gin. at the 
sides and ,in. at the top and bottom, the extra depth of 
groove at the top and bottom being necessary on account 
of the centre contact, which might otherwise touch the 
winding. 

In order to adapt the receiver for use with an ordinary 
aerial and earth system, a winding of three turns in the 
case of the short-wave frame and ten turns for the long-
' wave frame, are wound over each winding, and brought 
out to aerial and earth terminals, which are clearly shown 
in the photograph in the title of this artEcle. Dummy 
pegs are fitted at the four corners of the reverse side 
of the receiver case, as shown in the photograph on 
page 547 to carry the frame aerial not actually in use. 
To change over from the local station to 5XX, it is only 
necessary to change over the sides of the container. 

Sergt. II. W. Wilson, of the Fort 
Shafter Signal Corps, transmitting from 
the experimental station HU 6CDF in 
Honolulu, established communication for 
35 minutes on a wavelength of 30.5 metres 
with 0 A4V, L. E. Green, in Johannes-
burg. Thé estimated distance is between 
11,000 and12,0Q0 miles, and strong signals 
were reported by both stations. 

0000 

The secretary of the City of Leeds 
Y.M.C.A. wireless society informs us 
that their old station, G 6IW, which was 
licensed for artificial aerial only, has 
been closed down since the end of 1925, 
and the licence relinquished. He has, 
however, lately received cards from 
listeners purporting to have heard 6IW 
working, and will be glad to hear from 
.the present. owner of this call-sign 

0000 

With reference to G 5MU's claim to be 
the first station to work with an Austrian 
amateur, Mr. C. A. Jamblin (G 6BT) 
tells us that he worked tfiK at noon on 
January 26th when his signals were re-
ported as Re with an input of only 15 
watts; the Austrian, being unlicensed, 
was unable to give his full postal address, 
and the postmark on his QSL card was 
illegible. His wavelength was 45 metres. 

0000 

Mr. B. Pollock (G 5KU), 4, Glenhurst 
Avenue, N.W.5, is transmitting simul-
taneously on 45 and 23 metres at 18.15. 
18.45, 19.15, 19.45 and 20.15, G.M.T., for 
the purpose of observing the fading 
effects round about sunset and nightfall', 
and will be glad to hear from listeners 
who will co-operate in these tests. 

0000 

Mr. R. S. Foskett, 48, Woodland Ter-
race, FIJ.E.7, is willing to forward cards to 
any Dutch amateur, and states that he 
has QSL cards which he will forward to 
G 6ZO, 2BMA, X2M, GW 3ZZ, and 
O 3VZ if they will sien their addve.ses 

A 54 

Within ten miles of 2L0 loud signals are easily obtained 
in telephones on the frame aerial without critical adjust-
ment either of tuning or reaction, and there is no neces-
sity to have the frame pointing accurately towards the 
station. The receiver, therefore, can be carried while 
signals are being received. At distances of twenty-five 
miles from a main station, or sixty miles from 5XX, 
critical adjustment is necessary, and it is (ON isable to set 
the receiver on a table or other suitable support and to 
turn it carefully until maximum signals are obtained. 

Reception with External Aerial. 

An aerial and earth system greatly improves reception 
from 5XX, but is apt to reduce selectivity, so that it 
cannot be used successfully within, say, two miles of a 
main " short-wave " station. • In such a situation it is 
better to use the frame for 5XX, and to sacrifice signal 
strength for selectivity. 

Experiments with the grid condenser and leak proved 
that values of 0.00025 mfd. and 5 megohms gave best 
results. The best values of H.T. were 7 to ro volts 
for the detector, and 12 to 16 volts for the amplifier. 

TRANSMITTERS' NOTES 

AND QUERIES. 

Mr. I. S. Calder informs us that since 
October, 1925, he has received 33 Aus-
tralian and 27 New Zealand stations with 
an 0-v-1 teceiver on wavelengths between 
33 and 36 metres and at signal strengths 
varying between R3 and 117. 

0000 
French Military Short-wave Stations. 

Several correspondents have asked for 
particulars of the O.C. (Ondes Courtes) 
stations, operated by die French military 
authorities, and we give below a list. that 
may prove of service, though we are con-
scious that it is by no means complete. 
We shall welcome any information which 
will enable us to compile a full list of 
these stations with the wavelengths 
employed. 
OCDB.—Djibouti, French Somaliland. 
OCDJ.—Issy-les-Moulineaux, transmits 

weather reports, " Meteu-Europe " on 33 
metres at 10.08 0.M.T. 
OCMV.—Mont-Valerien. near Paris. 

transmits at 10.00, 11.00. 12.30, 13.30, 
16.00, 19.00, 20.00, 21.00 and 22.00, 
G.M.T., on 30 to 45 metres. 
OCNCI.—Nogent-le-Rotron. 
OCTP.—Nogent-le-Rotron. 
OCTU.--Tunis la Casbah, transmits 

weather reports " Meteo-Tunis " on 45 
metres at 21.30 G.M.T. 

00 00 

New Call-Signs Allotted and Stations 
Identified. 
G 2BPC.—(Art. A.), C'. C. Stevens, 

Almora, Andover, Hants. 
G 2ZS.—L. C. Patterson, 18, Lancaster 

Court, .Kewman Street, W.1. Transmits 

on 45 metres (this call-sign was formerly 
owned by F. Dinsdale, Liverpool). 
G 6R11.—G. • H. Ramsden, Overdale, 

Ilkley, Yorkshire (change of address). 
G 610 (Late 2ATZ).—T. Woodhouse, 

31, Tresco Road, Peckham Rye, S.E.15. 
transmits on 150-200 metres and 440 
metres. 
G 6NH.—J. W. Davies, Coopersale 

Hall, Epping, Essex (change of address). 
G 6QH.—A. J. Baker, 67, First Avenue. 

Bush Hill Park, Enfield, transniits on 45 
metres. 
BZ SQ2.—Livio G. Moreira, Rua Paula. 

Gomes 6, Curityba, Brazil. 
CH 2AR.—Carlos Reiher, Casilla 3062, 

Valparaiso, Chile. 
CH 3AN.—Juan Gaehelitt, Maiptí 636, 

Santiago, Chile. 
D 7JS.—James Steffensen, Ehlersvej 

8, Hellerup, ni-. Copenhagen. 
D 7BJ.-13Orge Jorgensen, Brandes All' 

8 (IV), Copenhagen V. 
EAR 23.—Juan Portela, Cervantes 10, 

Cadiz. 
T PA!.—QSL ein "Radio Amateur,-

Wilcza 30, Warsaw, Poland. 
ANDIR.—The short-wave call of AND, 

the Bandoeng .Aerodrome, Java. QSI, 
ria Soesterborg Aerodrome (STB), Hol-
land. Reports should contain particulars 
of QRH, QSB, QSD, and QRK. 

0 0 0 0 

QRA's Wanted. 
G 2NX, G 5DA. G 5IH, Ci 5NM, 

G 6GG. OW 3XX, OW 3ZZ, BB1, 
BM, CR 3SN, DA SP, X P7, PV Z, 
PI CDS. I leN, U IDO, II 1CH, 
U 2A EV. 

0 0 0 0 

A Correction. 
With rererence to the note on page 456 

of our issue of March 24th, Mr. C. A. 
Jamblin asks us to correct a slight error. 
He is the Hon. Organiser only of the 
QRA and QSL section (T. & R.) of the 
R.S.G.B. and not of the whole T. & R. 
section. 

19 
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cl 1 umnter Wireless  
Notes on Portable Sets for Outdoor Use. 

W HEN the practical application of wireless tele- travelling as they are in the home, and those ‘vho have 
graphy to communication first became apparent, 
the most obvious and at the same time the most 

important. use to which it was put was to establish com-
munication between ships at sea and the shore. Tele-
graphic communication on land and between one country 
and another was already well 
established by the telegraph 

THE PELICAN SET, with loud-speaker, frame aerial and 
batteries, all contained in polished mahogany case. 

and cable companies, and wireless could then be regarded 
as only a supplementary service if applied to such similar 
uses. Instead, an entirely fresh field was opened up, clue 
to the applicability of wireless for communication between 
moving stations. With the advent of wireless telephony, 
the service of broadcasting, although equally suitable for 
use between stations moving from place to place, has been 
very little utilised for this purpose. 

It would seem that a great field is still open for 
exploitation in this direction. Music and other forms of 
entertainment are just as acceptable out.of doors or when 

Ix 

become accustomed to the companionship of wireless dur-

Another type of the PELICAN SET. 

mg the winter months must very naturally feel loath fi 
part company with their receivers when the time comes 
for the enjoyment of the open-air life of the summer. 
When we realise that the very characteristic of broad-, 

casting is its non-directional property, making it equally 

THE B.T.H. PORTABLE LOUD-SPEAKER SET, 
with two-valve amplifier. This receives. is fitted 
with an internal frame aerial, but can be easily adapted for as. 

ordinary aerial if greater range is required. 

A 15 
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Summer Wireless— 
available anywhere, we can readily see that we have so 
far neglected the use of broadcasting for outdoor recep-
tion to an extent which is scarcely pardonable. In addi-
tion, we know that the modern receiver can be bet so as 
to be very compact, and whilst the term 
portable is a very elastic expression, 
especially as used by the manufacturers of 
so-called portable sets of a season or so 
ago, there is now very little in the way of 
portable sets on the market which is not 
actually suitable for transporting from 
.place to place, even though the bulk and 
weight have not yet come down, in most 
cases, to anything like the value which 
should be possible to-day in view of the 
developments which have tended towards 
facilitating the design of compact instru-
ments. 

In spite, however, of all the 
advantages which are now at 
the disposal of the designer, 
the development of a really 
portable receiver suitable for 
all purposes is probably still 
beyond reach. It is still 
necessary, as in fact it is 
with the design of any re-
ceiver, to compromise and 
content ourselves with a set 
suitable for a special require-
ment, but not of equal appli-
cability to all purposes. 
We consider first of all 

whether the set is to operate 
a loud-speaker or phones 
only, and next we must take 
into account whether the re-

• ceiver is to be used near a 
broadcasting station or at 
some distance. It is prob-
ably impracticable to pro-

A .1 6 
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duce a receiver capabla of giving loud-speaker reception 
at some di,tance and equally suitable for local work 
unless we are prepared to employ a fairly bulky and 
somewhat heavy outfit, which would be quite unnecessary 
for local reception. Very 

BATIE V. 5-valve set with loud-speaker. A 
sexy -compact receiver with aerial coil in the lid. 

THE M.P.A. 6-VALVE DIE-LUXE 
RECEIVER, showicg the 3rrar ge-

ment of the component parts. 

FRONT VIEW OF THE M.P.A. 6-VALVE ISE-
LUXE RECEIVER. shmAinù frame aerial in Lcl 

naturally, the superheterodyne 
asserts itself in our minds as 
almost the ideal portable set 
if its bulk is kept down to 
a minimum and low filament 
.consumption valves are used, 
but for local work, where a 
small aerial can be put up 
easily, as, for instance, where 
it can be connected to a tree 
out of doors, the advantages 
inherent in the super are at a 
discount, and probably better 

`) reception will be obtained 
with a detector and one low-
frequency stage. 
The suitability of the four• 

electrode valve for portable 
sets seems hitherto to have 
•been overlooked. By the 
employment of these valves 
we are able to dispense with 

2 3 
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Summer Wireless— 
a good deal of the bulk of high-tension batteries, but we 
must remember that in so doing we have to be prepared to 
dispense also with the loud-speaker. For telephone recep-
tion with a portable set, however, the four-electrode valve 
is_ probably ideal where we wish to cut down battery 
weight and bulk as much as possible. 
When we desire a really portable receiver we must be 

prepared to sacrifice something either in the way of 
strength or quality, or both, because bulk and weight are 
essential in the best receiver arrangements. We have also 
to consider the question of simplicity, because sets with 
elaborate and complicated wiring are scarcely suitable for 
transporting from place to place, especially when vibra-
tion will occur in transit, because we then run a very 
serious risk of breaking SOMe connection en route and 

" wIzEilma WORLD" 
Duyen-'z aufiee PoÍrtabile 

Manufacturer. 

HEADPHONE SETS. 

Recefiwen. 

Name of Set. Type of Case. Nature of 
Aerial. 

Cahill ttr. Co., Ltd., 61, 
Newman St., London, 

Climax Radio Electric, 
Ltd., Quill Works, 
Putney, London, 
S.W.15. 

Marconiphonë Co., Lt(1., 
210)212, Tottenham 
('oint Rd., London, 

Manufacturer. 

Bates Motor Corporation, 
26, Coventry St., 
London, W. I. 

British & Colonial In-
dustries A ssoeiat ion, 
Ltd.. 317. High Hol-
born, London, W.C.1. 

British Thomson-Houston 
Co. I,td., Crown House, 
A awych, London, 
W.C.2. 

Burne-Jones 6: Co.. 
296, Borough 1 figh St., 
London, S.E.I. 

Buttertields, Ltd., Levis 
Motor Works, Steeh-
ford, Birmingham. 

C.A.C. Radio, Ltd., Hi, 
ltangoon St., London, 

Cahill it Co., Ltd., 61, 
Newman St., London, 
W.I. 

Colbery, C. T., & Co., 
Ltd.. 8, St. James's 
Walk, London. E.C.1. 

Curtis, Peter, Ltd.. 11, 
heu  Lion Sq., W.C.I. 

Edison Swan Fleet rie 
Ltd.. 1 2:1 1 25, 1,11),•t 
Victoria St., London, 
F.C.4. 

Fellows Magneto co,, 
Ltd., Cumberland Ave., 
Park Royal, London, 
W .10. 

Pelican 

Climax Mono-
valve. 

Poit'able V. 

Mahogany  

Oak, with strap 
handle. 

Catas ease, 
pocket bound 
leather, with 
leather shoulder 
straps and 
handle. 

Frame in set. 

Folding frame 

suspension. 
1 

Valves. 

Det. L.F. 

ye: 
et 

1 

VC 

1 
1 

Price 
(including 
Royalty). 

General Remarks. 

s. d. 
10 0 0 

7 17 6 
10 4 0 

2 17 6 
3 11 6 

15 11 0 

Complete with valves, batteries, 
1 pr. 'phones. 

Including frame aerial only. 
Including dull-emitter valve, 

batteries and phones. 
Amplifier for above. 
Do., including doll-emitter valve. 
Fitted to work from dry battery 

(contained in receiver). Com-
plete with valves, batteries, 
aerial and earth equipment 
and 1 pr. phones. 

Na 

Bates 
Bates 

B.C.1 
Ma 
cei 

B.T. 
abl 

L.S 
i ti 

Magit 

Levis 

Pelf.; 

Ideal 

Duod 
1'ii 

Duod 

Curti 
Su 

Porte 

Fello 
abl 

LOUD—SPEAKER SETS. 

e of Set. Type of Case. Nature of 
Aerial. 

Valves. Price. 
(including 
Royalty). 

General Remarks. 
H.F. DeLl L.F. 

,kl s. d. 
V  Leather, ‘vith Coil in lid ... 2 1 2 27 6 0 Complete with valves, batterie 
Super V  straps. ,e et 2 1 2 31 13 0 and L.S. 

l'ortable 
'lo 111. Re- 
aw. 

Mahogany  Folding hexa- 
gon Sole- 
noid. 

1 1 .. 1 18 18 0 Complete with D.E. valves, bat 
(cries, 1 pr. phones and coil 
Transformer coupled. • 

, Amplitier „ — — 1 8 8 0 Amplifier for above, ineludin 
(1' ower ) valve and batteries. 

i. 3V.Port- 
; Receiver. 

Leather cloth ease, 
carrying handle, 
2 front doors. 

Internal, also 
frame, and 
can be 

S 
net 

upen 
erod 

- 
yne. 

26 5 0 Complete with 3 ' B.T.H. B. 
valves. If.T. and L.T. dr, 
batteries and 1 pr. phones. 

„ adapted for „ „ 25 15 0 Do., in polished mahogany case, 
E. Portable As above, with suspended — — 2 22 15 0 Amplifier for above, ineludin 
. and Am- 
er, 

enclosed L.S. aerial. 

.. — 

(P 

— 

ower 

2,. 

) 

24 15 0 

2 11.T.H. B.6 valves, dry bat 
tortes ande.S. 

Do., in polished mahogany east 
am 
Portable. 

Leather attaché 
ease. 

Portable for 
suspension. 

1 1 1 15 15 0 Complete with valves, batted* 
aerial equipment, 1 pr. phone 
and coils for 2LO and 5XX. 

  Leather case, with 
handle. 

Leather case, with 
handle. 

.. ., 1 1 2 25 0 0 Leads only included. 

. Portable Leather case, with 
loek and carry- 

Frame in set. 1 1 2 22 10 0 With L.T. non-spillable «cult 
and 00-v. H.P. battery. 

.. ing handle. .. .. 1 1 2 25 4 0 As above, but including valves. 
ti   Mahogany  .. ., — 1 2 20 0 0 With valves and batteries. 

, .. 1 1 2 32 10 0 Complete with valves, batterk 
., .. 2 1 2 10 0 0 and self-contained L.S. 

V.3   Black leather, .. .. — 1 2 22 10 0 Complete with valves, batted* 
with carrying 
handle. 

(1' ower ) • 7 coils. G.B. battery, 9 -v 
tapped. On outside aerie 
all Continental stations. 

Vile 
rtaide III. 

Polished mahog- 
atty, with carry- 

Internal .... -- 1 2 20 17 6 Complete with Vita valves, III 
battery and L.T. acenna. 

yne 
wtable IV. 

ing strap. .. .... 1 1 2 25 0 0 

: Portable 
ter-Het. S. 

Polished teak or 
oak. 

.. .... 4 2 2 56 5 0 .. ., 

hie Leatherette Coiled in lid — 1 I 16 5 0 With II.T. and G.D. batterie: 
TOOVCC. attaché case, 

with handle. 
(Reflex) unspillable tICCIIIII. and 2 pr 

phones. No valves. 

?hone Port- Black leatherette .. „ 3-va lye 13 0 0 Complete with 3 Louden 1-v. D.1 
ii Three. suitcase. Red ex. valves. H.T. battery, 4.-v., ut 

spillable accum. and 1 p: 
phones. 

.. .. ,. i. 13 0 0 In real cowhide covered suiteas 

5 

3 A 17 



552 
Wtish03 

WCE'ild 
APRIL ut/i, 1926. 

LOUD-SPEAKER SETS—continued. 

Manufacturer. Name of Set. Type of Case. 
Nature of 
Aerial. 

Valves. Price 
(including 
Royalty). 

General Remarks. 
H.F. Dot. L.F. 

4 s. d. 
Deneral Radio Co., Ltd„ 
235, Regent St., 
London, W.I. 

Type 53   Teak     Enclosed loop Enclosed loop 1 1 1 18 0 0 Complete (vith valves, batteries 
phones, plug and enclosed 
L.S. • 

SiMilan Bros., Ltd.. 63, 
High Holborn, London, 
W.C.1. 

Gillen Ubique , Leather case, with 
handle. 

Internal aerial 
and pro- 
vision for 
ordinary. 

1 1 2 23 3 0 Complete with 4 D.E. valves 
H.T. and G.B. batteries,. un-
spillable accum. and blult•in 

. L.S. 
Gillen Ubique A - ,. 

..eabinet  
1 1 2 18 is 0 Similar, but without L.S. 

Ralcyon Wireless Supply 
Co., Ltd., 110, Knights- 
bridge, London, s.w.i. 

Halcyon  OalÏ None lleCeS- 
sary. 

4 valv es 25 0 0 Complete with 4 D.E.3 valves. 
99-v. H.T. and G.B. batteries, 
3 1h-v. L.T. Batteries, H.F. 
transformer and L.S. lead. 
II.F.'transformer for 5XX 10s. 
extra. , Reception without 
aerial or earth. 

6 valv es 33 2 6 Complete with 5 D.E.3 valves, 
99-v. U.T. batten', 9-v- (1-13. 

- battery, 25-30 a.lt. unspillable 
accum. and L.S. lead. Recep-
tion without aerial or earth. 

hart Collins, Ltd., 38a, 
Bessbo rough St., 
London, S.W.1. ' • 

Hart Collins 
4-Valve Port- 
able Receiver. 

Oak or leatherette 

.. .. 

Internal, with 
provision 
for ordinary. 

— 

— 

— 

— 

— 

— 

23 0 0 

26 18 0 

Receiver only, with L.S. and 
aerial embodied. 

Complete with L.T. and H.T. 
batteries, grid battery and 
valves. Mahogany cabinet, £1 
extra; lacquer cabinet, 44 
extra. 

)LP.A. Wpeless (Pro- The M.P.A. In- Jacobean oak,with Self-contained — 1 2 19 19 0 Complete with valves, 11.T. bat-
prietors, The M.P.A., 
Ltd.), 62, Conduit St.. 
London, W.1. 

elusive Three 
Receiver, 

The M.P.A. 5- 
Valve Super 
Portable Re- 
°elver. 

detachable 
handle. 

Dull polished Ron- 
duras mahog- 
any, with do- 
tachable handle. 

in lid. 

,. „ 2 1 2 3 I 2 6 

tory. aconits., L.S. and 1 pr. 
phones. 

Complete with valves, 11.T. 
battery, accum., 1 pr. phones 
and waterproof cover. 

.. .. „ The M.P.A. 6- „ „ „ „ 2 1 3 42 15 0 
Valve Port-
able De Luxe 
Receiver. 

. 

geutron, Ltd., Sentinel 
House, Southampton 
Row, London, W.C.1. 

Neutron Biltin. Polished mahog- 
any.withleather 
handle, L.S. 
built In. 

Multi - strand 
square 
frame in 
door. 

— 1 2 10 17, 6 Complete with 4-v. unspillablo 
accum., 60-v. H.T. battery, 
3-cell (1.11., 3 Neutron valves 
(0.0(1) and Amplion L.S. 

Ken -Aeri al Wireless N-A Portable Mahogany, with Frame inside — 1 2 23 2 0 Complete with valves, batteries 
Manufacturing Co., 
181, Shaftesbury Ave., 
London, W.C.2. 

D TYPc- leather handle 
& Sterling Din-
Ide combined. 

case. and L.S. 

9> p• .. N-A Portable 
C Type. 

Mahogany. wIth 
leather handle. 

" .. — 1 2 18 18 0 Complete with valves, batteries 
and 1 pr. phones. 

Radio Instruments, Ltd., 
12, Hyde St., Loudon. 

Lyrianette   Polished mahog- 
any. 

None supplied — 1 1 20 8 0 Complete with D.E. valves, H.T. 
and L.T. dry batteries and L.S. 

W.C.2. Loading coil for 5XX extra. 
• , . Canvas carrying case 41 17s. 6d. 

extra. 
99 " . . • . 

,,s, Pt 99 ... 1 2 25 9 6 As above. 
Read & Morris, Ltd., 31, 
Eastcastle St., London, 
W.I. 

Reamer Port- 
able I. 

Rentflor Port- 
able II. 

Pigskin attacil;1 .. 

" 

Self-contained 

., 

— 

1 

1 

1 

2 

1 

25 0 0 

25 0 0 

Complete with valves, batteries 
and L.S. 

Complete with valves, battes-k.' 
and phones. 

Rees, Mace Manufactur- 
log Co., Ltd., 39a Wei- 

Rees-Mace All- 
in Portable 

Mahogany, with 
Rees-Mace Cone 

Frain°   
„ 

-- 
1 

1 
1 

1 
1 

13 5 0 
29 17 6 

Complete with valves, batteries, 
or aceum. and L.S. enclosed. 

beck St., London, W.I. Receiver. Speaker en- „   — 1 2 22 17 6 .. . ., .. 
99 99 99 p. p. closed. , 1 1 2 26 10 0 .. . .. 

2 1 2 30 17 6 
Reeves, A. W. 3, Ed- 
mund St., Birmingham. 

Peeves-Roberts 
Baby Newt, 

Imitation leather. 181.i. on reel, 
for su.q)ett- 
sion. 

1 
fR 

Neu 

1 
eflex 
trod 

— 

-ne) 

10 10 0 Complete with valves, batteries 
and 1 pr. phones. Double• 
scale voltifteter is embodied 
with plugs for Hi?. and L.F. 
readings. 

R.M. Radio, Ltd., 21, 
Garrick St., London, 
W.C.2. 

R.M.R. Portable Leather case, with 
carrying straps. 

Coil in lid   — 1 2 19 19 0 Complete with valves, II.T. 
battery, L.T. accula. and 1 pr. 
phones. 

3herman. P., 12, River 
St., London, 11.0.1. 

Portable 3 .... Oak, with handle. Portable, for 
suspension, 

1 1 1 15 15 0 

• 

Complete with Darimont primary 
cell; aerial, earth spike, 2 pre. 
phones in separate case with 
leads for quick connection,. 
Valves enclosed in set ou 
sprung holders. 

,. .. Portable 4 •.... Oak close, with 
handle. 

,. .. 1 1 2 20 0 0 As above. 

., ,. ,. Portable 5 . . . . Leather ease, with 
handle, 

Collapsible 
frame. 

2 1 2 30 0 0 Complete with Darimont primary 
cell, 100-v. I.I.T. battery, Bee° 
L.S., 1 pr. phones, 0.06 valves 
on sprung holders. Complete 
equipment contained in ease. 

Venus Radiophone Co., 
1, Percy St., Fartown, 
Huddersfield. 

V.R. IV. Port- 
able. 

V.R III. Port- 
able. 

Leather   

, 

Portable, for 
suspension. 
.. .. 

1 

— 

1 

1 

2 

2 

25 10 0 

.. 20 0 0 

Complete with valves, batteries. 
L.S. and aerial and earth 
equipment. 

Alec 8c Ritchie, 104, 
Raeburn Place, Edin- 

D.S 3 Portable. Oak (batteries 
enclosed in 

.. , 2 
(3 va 

1 
ives 

2 
with 

37 10 0 Complete with aerial wire, earth 
mat, 3 0.3 valves, 100-v. H.T. 

burgh case). bot 
re 
h st 
1lexe 

ages 
d). 

battery, 2-v. Oldham unspill• 
able L.T. aeoum., 9-v. grid 
battery and 2 prs. Brown A 
phones or Serenade Model 30 
L.S. at buyer's option. 

1,5 
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Summer Wireless— 
finding our receiver out of action at the end of our journey 
when we want to use it. Many designers will advise the 
use of flexible wire for•all connections for a portable set. 
This may be a very sound policy, but it is also rather an 
indication cf laziness or lack of confidence in the way in 

THE DUODYNE PORTABLE 
IV. Is entirely self-contained: 
no aerial, no earth and no 

exterior connections. 

which the u king is done. A really sound job in stiff 
wiring is probably preferable to using flexible wire, but 
the latter will obviate some trouble for those whose abilitv 
to solder well is in doubt. 
The added enjoyment to be derived from the use of 

ti ireless out of doors during the summer months is un-

THE MARCONIPHONE 
PORTABLE V2 is fitted 
with dry batteries and is 
provided with a portable 

aerial for suspending 
from a tree or post. 
Complete with one 
pair of headphones in 

canvas case. 

limited. The sudden burst of fine weather which came 
with the Easter holidays must have made every devotee 
of broadcasting turn his thoughts to a portable set. For 
use at home, in the garden, portability of a set is prob-
ably not essential, because the loud-speaker or telephone 
leads can be extended from the set as required. When 

r 2 
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we move farther afield, however, it becomes necessary te 
. take our set with us, and many are the opportunities 
which present themselves for utilising a portable set out 
of doors. A lazy afternoon or evening on the river, a 
picnic party, or a dance on the lawn after tennis—all are 
excellent occasions when wireless can be called in to 
assist. 
Now a word as to the legal aspect of the use of a 

portable set. The Post Office requires to know the name 
and address of every user of a receiver. The address 
is essential in order that the Postmaster-General may have 
the information which he is required to record regarding 
the location of all wireless receiving apparatus. On this 
account the Post Office stipulates that a licence for a 
portable receiver will only be granted to persons already 

THE CURTIS PORTABLE SUPER-HET 8. Specially designed 
for the convenience of yachtsmen, explorers, travellers, motorists, 

&c., where compact design and portability are essential. 

in possession of an ordinary fixed-station licence. The 
Post Office does not, however, demand that an additional 
licence should be taken out if the use of the portable 
receiver is only occasional. The portable receiver licence 
would become necessary if a set were regularly taken out 
with a car or under any circumstances when the use 
ceases to te " occasional." The special portable receiver 
licence can be obtained on application at any post office 
in the same way as the ordinary licence is acquired. As 
a word of advice to readers, it would be well when using 
a set away from the address at which the permanent set 
is registered to remember to carry the licence with you, 
because the police are authorised to make enquiries if 
they think lit where a set is seen in use out of doors, and 
the ability to produce a licence on the spot may save the 
user tiouble or inconvenience. 

Finally, we would strongly recommend our readers not 
to delay in the matter of acquiring a portable set. Many 
people must already have regretted that a portable set was 
not available for the Easter holidays. Whether your 
decision is to buy a portable set or to make your own, 
do it now, instead of delaying as you did last year, 
only to regret it when it was too late to be worth while. 

4 /9 
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By H. A. HANKEY. 

FEW years ago to many settlers in outlying parts 
of the world the only event which marked the 
passing of time, as the arrival of the mail. 

This was awaited for Nv«ceks; when it did arrive and had 
been consumed, the settler settled down once more to 
hope for the next. In the meantime, the news was dis-
cussed and handed round to neighbours. The man who 
usually received a large mail excited considerable, albeit 
concealed, envy. Residents without friends or relations 
in the Old Country would saunter nonchalantly to the 
letter rack and indolently scan the names of the fortunate 
ones. 

During a long and varied career as a wireless engineer 
in all parts of the Empire I have had ample opportunity 
for gauging the value of wireless as a means of communi-
cation between " Home " and the outlying colonies. 
The erection of large wireless telegraphy stations was the 

first step in annihilating the thousands of miles between 
home and " this God-forsaken hole." (Almost all distant 
places are given this title after a year or two of resi-
dence, when the glamour and novelty have worn off and 
the memories of cool, green England become insistent.) 
Many of these stations sent long Press messages at regular 
times, and were received by operators in many parts of 
the globe. Local papers printed them " verbatim," and 
as the local news could be sent up country with com-
parative rapidity, the isolated engineer, plantation 
manager, agent, and the men filling a thousand and one 
different occupations, were kept much 1Kr:ter posted as 
to what was going on at home. 

Difficulties of Morse Reception. a 

Admittedly, these messages were sent through the un-
inspired medium of International Morse, at a speed much 
too high for the average man to receive without consider-
able practice; but still, a .beginning was made. 
A development which has proved an inestimable boon 

to many has been the broadcasting of news and pro-
grammes. Men visiting England on leave realised how 
the programmes would break up the tedium of long even-
ings in sweltering heat, and took receivers with them on 
their return. Many of them, unversed in wireless theory, 
experienced disappointment. They found niany problems, 
not the least of which was the power supply. Dry cells, 
unless specially constructed, do not work well in the 
tropics. Another great drawback is the prevalence of 
atmospherics. Some who have taken sets abroad tell 
me that reception is possible for only two or three nights 
a week, and on these nights, for an hour or two only. 

A 20 

I had recently a letter from a man living in India. He 
said : " Here, on the edge of the Sind Desert, I receive 
excellent broadcasting three or four times a week, but 
generally marred bv X's." 

There is great work to be done in developing broad-
casting in the Colonies. Where conditions are favour-
able, a few stations have been erected, but the pro-
grammes are limited to local talent, and an occasional 
celebrity or professional artist. These stations are doing 
good work, but cannot supply the demand for the link 
with home. 

A Super Receiving Station. 

What is now wanted is a super receiving station, 
capable of picking up most of the world's broadcast 
programmes. Elaborate " selective " and " filtering " 
apparatus will be necessary to keep relays free from 
interference and atmospherics, and a great deal of investi-
gation will have to be carried out to find the best type 
of aerial. These difficulties are large but not insuper-
able, or greater than those usually encountered by 
pioneers. 

The ever-progressive B.B.C. lias 
installed a station somewhat on these 
lines at Keston, with the object of 
relaying Continental stations. British 
listeners with crystal sets have been 
enabled to listen to programmes trans-
mitted many hundred miles. In the 
near future, it is not too much to 
hope that the Colonies will bu iu the 
same position. 

There are still gaps in 
the chain. but I am sure 
that every British Colon. 
ist is loo-king forward 
to the time when lw 
ea n regularly receive 
programmes f r o ni 
la mie, ami when the 
possession of a wire-
less set will place 
in his hands a key 
that unlocks the 
door of a new world 
where all nations 
offer of their best 
for all who care to 
receive. 

24 
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A Section Devoted to the Practical Assistance of the Beginner. 

REACTION ON A FRAME AERIAL. 

There is generally some slight diffi-
culty in applying reaction to a frame 
aerial circuit, as, in the majority of 
cases, the use of a movable plate 
coil is impracticable. It is, of course, 
possible to insert a small grid coil 
in series with the frame, but this plan 
usually calls for some reduction in 
the inductance of the latter. It is, 
however, a good method to adopt 
when receiving long waves on a frame 
designed for the 300-500 metre wave-
band, as a loading coil will be re-
quired in any case. 

Rir 

 foo 
H.F.C. 

PHONES 
OR L.F.T. 

1.—Reaction winding on a frame aerial. 

Another alternative which permits 
of fine control of regeneration is sug-
gested in Fig. r. Here the reaction 
coil consists of a few turns of wire 
wound as a continuation of the end 
of the frame which connects to the 
filament end of the grid circuit. 
The degree of reaction is con-
trolled by the setting of the con-
denser marked R.C. in the diagram, 
the arrangement closely resembling 
the well-known " Reinartz " circuit. 
The number of extra turns required 

will depend on the degree of damp-
ing in the circuit, the size of the 
frame, the maximum value of the re-

action condenser, and the impedance 
of the H. 1". choke, etc. ‘Vith a con-
denser of 0.0002 mfd., about three 
turns will be ample under average 
conditions. This winding should be 
in the same direction as the grid sec-
tion of the frame. 

Both sides of the controlling con-
denser are at high oscillating poten-
tial, so an extension handle will be 
of assistance in reducing hand-
capacity effects. 

0000 

ADDING L.F. AMPLIFICATION TO A 
CRYSTAL SET. 

It is often suggested that users of 
crystal sets who wish to change over 
to loud-speaker reception from their 
local station should add a two-valve 
L. F. amplifier to the existing re-
ceiver. If the amplifier is of suitable 
design, such a course has many points 
in its favour,. sufficient volume being 
obtained with excellent quality, pro-
vided that a fairly strong signal is 
available before amplification. 

Fig. 2.—Earthing the L.T. battery. 

Not infrequently, however, it will 
be found that a strong low-frequency 
howl is produced when the amplifier 
is connected up in the usual manner 
by joining the telephone terminals of 
the crystal set to the primary of the 

first L. F. transformer. This trouble 
may generally be cured by earthing 
the negative side of the low-tension 
battery, as shown in dotted lines in 
Fig. 2. In any case, whether actual 
" howling " is prcicluced or not, this 
connection should be added, as it will 
have the effect of keeping both bat-
teries at earth potential. 

0000 

TESTING A NEUTRODYNE. 

A fault in a receiver employing a 
circuit of some complexity can best 
be located by a systematic stage-by-
stage test. Occasionally, when 
favoured by good luck, it is admitted 
that one is able to arrive at the 
source of the trouble by proceeding in 
a haphazard manner, but such a 
method is distinctly to be avoided, 
except, perhaps, when dealing with 
a set with which one is thoroughly 
familiar. 
A case in point is that of a .con-

ventional neutrodyne with two H. F. 
stages, which cannot be stabilised, or 

perhaps even worse, which refuses to 
oscillate or amplify. If the applica-
tion of the usual and more obvious 
tests fails to reveal the trouble, it is 
advisable to test each amplifying 
stage separately, as in al probability 

A 2 
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the transformers and other apparatus 
associated with each valve are simi-
lar, and when one stage is put right 
it should be comparatively easy to 
apply the knowledge gained to the 
other. 

Luckily, this test may be made in 
a very simple manner, without in any 
way disturbing the wiring. It will 
be sufficient merely to withdraw the 
first valve from its holder, and to con-
nect the aerial lead-in direct to the 
plate socket, at the sanie time setting 
the first neutralising condenser at 
minimum capacity. If the negative 
side of the L.T. battery is not 
already earthed, the necessary con-
nection should be added. 
An examination of the circuit dia-

gram of a typical neutrodyne re-
ceiver under these conditions will 
show that the first H.F. valve is now 
eliminated, and that the primary of 
the first transformer is acting as an 
" untuned " aerial coil, the circuit to 
earth being completed through the 
H.T. battery or its shunting con-
denser. If this primary winding has 
a somewhat greater number of turns 

than is usual, it will be desirable to 
connect a variable condenser, set at 
a low value, in series with the aerial, 
in order to reduce damping. The 
problem of putting the second stage 
in order may now be attacked. 

If it is now found to be impossible 
to stabilise the receiver, connected up 
in this manner, it will clearly be a 
hopeless task to endeavour to obtain 
results when both H.F. valves are in 
circuit, and the effect of alterations to 
the primary and neutralising windings 
should be tried. It will also be pos-
sible to observe the effect of a change 
in the relative positions of the two 
coils, as magnetic interaction be-
tween them may very possibly be re-
sponsible for the trouble. 

0000 

GALVANOMETER INSULATION TESTS. 

It is good practice to test across the 
H.T. terminals of a newly con-
structed receiver in order to make 
sure that the insulation is adequate. 
as the voltage applied will be fairly 
high and the results of a complete or 
partial short-circuit may be serious. 

DISSECTED DIAGRAMS. 

Even if there is only a small leakage 
the life of the high-tension battery 
will be considerably reduced. 

This test may be carried out with 
a pair of headphones and a dry 
battery. If a galvanometer or micro-
ammeter is available, a much more 
accurate idea of the insulation resist-
ance may be obtained, but care should 
be taken to avoid damaging the more 
sensitive type of instrument, which 
may be harmed by passing too heavy 
a current through it. 
The H.T. terminals are usually 

shunted by a condenser of large capa-
city, and even if the insulation as a 
whole is beyond reproach, an excessive 
current may flow momentarily while 
this condenser is charging up. To 
avoid risk of damage, it will be ad-
visable to short-circuit the testing 
instrument while the connections are 
being made, and to adopt the same 
precaution before disconnecting. It 
is assumed that before this test is 
made some rough-and-ready method 
of showing the absence of a complete 
short-circuit in the receiver will have 
1)een tried. 

No. 26.—Wiring a " Reflex Neutrodyne." 

This series of sketches, originally intended to assist readers in understanding circuit diagrams, has 
been extended to show those connections which are al low and high oscillating potential; the latter 

require good spacing with respect to other leads. 
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All filament and other low-potential leads are shown 
above. 
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The complete circuit diagram. The high potential 
leads are shown in dotted lines. 
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Cil1qP_E;7•TT' TOPIC,S  
Events of the Week in Brief Review. 

POPOFF BROADCASTING STATION. 

The naine Popoff has been given to the 
new broadcasting station at Sokolonika, 
Moscow, in memory of the Russian wire-
less pioneer, Professor Popoff. 

0000 

NO PEACE FOR THE PIRATE. 

The career of the wireless pirate is 
being rendered increasingly perilous by 
the organised searches which 
are now being conducted by the 
postal atithorit ies. Official 
visits to fourteen houses iii 
Paglesham, Essex, have resulted 
in the discovery of four de-
faulters. Fines of 10s. mere 
exacted in each case. 

OCOC 

THE LIGHTNING DANGER. 

The advent of warmer 
weather, and the consequent 
tisk of thunderstorms, furoklie, 
a reminder of the desiral.ilitv 
of earthing the wireless recei‘ er 
when not in use. During the 
Easter holiday a Rumford house 
was set on fire by lightning, 
due to the fact, it is believed, 
that the wireless aerial had Iii•en 
struck. No shorting switch 
had been fitted. 

0000 

FOUR WAVELENGTHS FROM 
BERLIN. 

Four simultaneous broadcasts 
of the saine programme are now 
carried out regularly front 
Berlin, the wavelengths being 
1,300, 571, 540, and 100 metre. 
The 103-metre transmission is 
carried out from the Funk-
Steinde station under the 
direction of the German Post 
Office, with the object, it i.-
understood, of giving listeners 
both at home and abroad, 
some opportunity of making 
comparison between the long 
and shod wavelength. 

0000 

II- ;rated World. The meeting will be 
held at 10, Bruce Grove, Tottenham, and 
will open at 8 o'clock. 

OCCO 

WIRELESS AT THE PARIS FAIR. 

The majority of French wireless manu-
facturers will display their products at 
the Paris Annual Fair, which opens on 

THE RUGBY WIRELESS STATION. 

At this evening's meeting of the Wire-
less Section of the Institution of Elec-
trical Engineers, to be held at the Insti-
tution, Savoy Place, W.C.2, at 6 o'clock, 
Mr. E. IL Shaughnessy, 0.B.E., will give 
a lecture entitled "The Rugby Radio 
Telegraphy Station." 
The Radio Society of Great Britain 

will hold an informal meet-
ing at the Institution at 
6 p.m. 

A HALF—KILOWATT PORTABLE. A photograph taken at the 
recent exhibition organised by the American Radio Relay League 
in New York, showing the latest type of U.S. Army portable 
telegraphy and telephony transmitter. Although employing a 
power of 500 watts, the set can be erected and put into operation 

in a very short space of time. 

WIRELESS TRANSMISSION OF 
PICTURES. 

A practical demonstration of the wire-
less transmission of photographs is to be 
given this evening (Wednesday) before 
the Tottenham Wireless Society, by Mr. 
F. H. Haynes, assistant editor of The 

4 

May 8th at the Porte de Versailles. It is 
stated that the radio section will be a 
great improvement on those of previous 
years. 
There are distinct indications that the 

popularity of wireless in France is on the 
increase. 

0000 

A POLYGLOT STATION. 

Attention is being drawn to 
the cosmopolitan character of 
the transmissions froto the 
Dublin station. On a recent 
evening Irish, English, German 
and Latin were all featured, 
while items have also been given 
in French, Italian and Welsh. 

0000 

NEW TRAFFIC MANAGER FOR 
A.R.R.L. 

A successor to Mr. F. II. 
Schnell, late Traffic 'Manager of 
the American Radio Relay 
League, has been appointed in 
the person of Mr. F. E. Handy 
(1 BDI), who served as acting 
traffic manager in 1925. 

0000 

MESSAGES TO RUSSIA. 

The Marconi Company an-
nounces that private and com-
mercial telegrams will now be 
;wet-pled for wireless transmis-
sion to Moscow or any part of 
Russia, facilities having been 
arranged for rapid distribution. 

0000 

REPORTS INVITED ON 
AUSTRALIAN BROADCASTING. 

The high power broadcasting 
station 2FC at Pennant Hill, 
Sydney, Australia, to which 
reference was made in these 

columns last week, has an aerial 400 ft. 
long. Reports from British listeners who 
hear this station's transmissions will be 
welcomed by the British Broadcasting 
Company, 2, Savoy Hill, W.C.2. We 
understand that MC operates on 1,100 
metres. 

A 23 
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A CONDENSER PLATE AT WGY. The 
famous 50-kW, station at Schenectady, 
New York. employs concave condenser 
plates of the type shown to minimise 
capacity changes due to mechanical 

vibration. 

WIRELESS: THE SCAPEGOAT. 

In connection with the strange case of 
trance which has occupied public atten-
tion during the past fortnight, several 
correspondents in the daily Press have 
tried to place significance on the fact that 
the victim was listening-in at the time 
she fell into her long sleep. This is one 
more link in the chain of evidence show-
ing that the "silly season " persists all 
the year round. 

HIDDEN ADVERTISEMENTS . 
COMPETITION. 

In "The Wireless World" Hidden 
Advertisements Competition for the 
issue of March 31st no competitor 
gave the correct solution. The prizes 
are awarded to those competitors whose 
solutions were most nearly correct. 

The following are the correct solutions: 
Clue No. Name ot Adoertiser. rage 

1 Dubilier Condenser Co. (1925), Ltd... ii 
2 Telephone Manufacturing Co., Ltd... 4 

lgranic Electric Co., Lid. .. .. iv 
4 British Eleciriial Sales Organ:sation.. 7 
5 London Ele,:trie Wire Co. 9 
6 Bowyer Lowe Co., Ltd. .. I:1 

The following are the prizewinners: 
N. L. Hammond, Gosport .. .£5 
Mrs. Irene Kramer, Dunstable.. 
W. F. Howard, London, S.E.2.0 tit 

Ten shillings each to the following: 
W. j. Baden, Watermael, Belgium, 
A. L. Rimer, Warkworth, Northumber-

land. 
T. R. Scott Barrow-in•Furness. 
A. Holmes, Crouch End, N.B. 

A 24 

FAILURES IN GERMAN WIRELESS 
INDUSTRY. 

In spite of the widespread increase in 
the number of listeners in Germany, says 
the report of the Association of the 
Broadcasting Industry for 1925, numerous 
broadcasting undertakings failed owing 
to general trade depression. 

o 000 

IMPERIAL AIRWAYS WIRELESS. 

The five new multi-engined Handley-
Page air liners delivered to Imperial Air-
ways, Limited, at Croydon, on March 
30th, and christened by Lady Maud 
Hoare, are being equipped with standard 
type Marconi A.D.6 wireless installations 
for -.elephonic and telegraphic communi-
cation. This wireless apparatus is the 
standard fitting for all Imperial Airways 
passenger machines, and enables the 
pilots to keep in constant communication 
wit h the ground stations throughout 
their flights. 

0000 

GETTING DOWN TO IT. 

A listenet; at Maniton. Colorado, has 
discovered that, by taking his broadcast 
receiver 2,000 ft. down into a neighbour-
ing cave, he eliminates atmospherics and 
interference from local oscillators. Un-
fortunately caves in Great Britain are 
few and far between. 

C 0 0 0 

PERSIAN WIRELESS STRIDES. 

An unmistakeable indication that. Persia 
is endeavouring to keep abreast of 
Western civilisation is afforded by the 
news that the Government. is erecting a 
large wireless station at Teheran, together 
with a chain of six smaller stations in 
other parts of the country. The Teheran 
station, it is hoped, will have a radius 
of communication extending as far as 
Paris. 
The Persian War Ministry. which con-

trols the stations, has established a large 
wireless training school. 

0000 

CINEMATOGRAPHY AND TELEVISION. 

In his course of lectures on Cinema-
to,graphy, before the Royal Scottish 
Society of Arts. Edinburgh, Captain 
James W. Barber,' C.B.E. Managing 
Director of the Brownie Wireless Co. 
(Great Britain). Ltd., will draw attention 
to t're pessibilites of television. 
The first lecture was given in Ora Musse 

Hall, 54. George Street, Edinburgh, on 
Monday last, end the remaining two lec-
tures will be delivered on April 26th and 
May 12Ci respectively. Full particulars 
are obtainable from the Secretary. Mr. 
C. Norman Kemp, at 117, flerge. 'Street, 
Edinburgh. 

0 00 o 

ITALIAN STATE WIRELESS. 

The Fascist regime in Italy, according 
to 'a report we have received from the 
Ministry of Ways and Communications, 
has brought about an immense improve-
ment in the country's wireless service. 
the plant and service having been 
modernised in every possible direction. 
The report, in the form of a booklet, is 

issued by the Italian State Railways, the 
London Agency being situated at 12, 
Waterloo Place, Regent Street, S.W.1. 

0000 

THE DUBILICON. 

In connection with the advertisement 
of Messrs. the Dubilier Condenser Co 
(1925), Ltd., appearing on the back cover 
of this issue, we are asked to state that, 
owing to unforeseen difficulties in pack-
ing, it has beets found that " The Du-
bilicon " will not be available to the 
public for another ten (lays or so. 

000 o 

AMATEUR ACHIEVEMENT RECALLED. 

The achievements of British amateurs 
in securing communication with the 
Hamilton Rice Expedition to Brazil in 
1924 were recalled by Dr. Hamilton Rice 
in his recent lecture before the Royal 
Geographical Society. 
A transmitter with a power of only 100 

watts was carried by the expedition into 
the forests of Northern Brazil, and here 
-they established touch with Mr. Gerald 
Marcuse (2NM), of Caterham. On one 
occasion, said Dr. Rice, when a private 
message was sent to England, a reply 
was received in seven and a half minutes. 

0000 
FRENCH WIRELESS FROM WITHIN. 

The .French postal administration, it 
appears, is the butt of some unpleasant 
allegations which are being made by the 
Edo de Paris. This journal complains 
that the postal authorities have secretly 
devoted large sums of money for wireless 
construction without the consent of 
Parliament. 
"The French nation," says the Relic 

de Paris, "has been presented with a 
chain of wireless stations that are the 
laughing stock of wireless enthusiasts and 
a discredit to French science and 
industry." 
Some interesting details may come to 

light when the question is referred to the 
Government. 

RADIO IN MINIATURE. An ingenious 
model of a completely equipped amateur 
transmitting plant, on view at the 
A.R.R.L. Exhibition in New York. The 
constructor, Mr. F. Fiimerman (2F2), is 

seen standing by his exhibit. 
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13.—J. W. Wilkins Proposes Wireless Communication with France. 

IT is the fate of many workers that their suggestions and inventions—though perhaps practical enough— 
do not always see the light of day at the time of 

t Neir inception. In many cas-es this is not due to any 
fault of the inventor himself, who often enough is the 
victim of adverse circumstances and has not the means 
to back up his Nyork. In many such cases the invention 
is cast aside and forgotten until years afterwards, when 
another worker in the same field stumbles across the same 
idea or independently produces a similar device. Natur-
ally he is often chagrined to find the original inventor 
indignantly accusing him of piracy ! In almost every 
branch of science such instances may be found, and wire-
less is no exception. 

In the New York Flechical Engineer of May 29th. 
1895. a claim was made that Professor Trowbridge was 
the first to telegraph without wires, in iStio. This 
announcement brought an indignant letter from J. W. 
Wilkins, an official of Messrs. Cooke and Wheatstone. 

Wilkins pointed out that thirty years before Professor 
Trowbridpi was stated to have made his experiments, he 
(Wilkins) had carried out experiments on the sanie subject 
and had published the result of his investigations in 
1849 under the heading Telegraph Communication 
between England and France. He had then explained 
" as to how the thing was to be done." 

It appears that he proposed to erect lengths of telegraph 
wires on the English and 
French coasts, with terminals 
dipping into the earth or sea. 
and as nearly parallel as 
possible to one another. He 
expressed the t)pinion that 
some part of a discharge of 
current through the circuit on 
one side of the water would 
flow through the intervening 
water from one pair of earth-
plates—terminals of one eir-
cuit—t)) the second pair of 
earth-plates on tie opposite 
shore. 

His suggestions for tele-
graphing without wires between 
England and France were 
thus on similar lines to the 
well-known conduction systems 
of Simmering. Morse, Lind-
say, and others. 

Wilkins relates that it was in 
the year 1845 that he came to W. Wilkins. 
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suppose telegraphy without wires would be possible. 
Wilde engaged on the only long line of telegraph then 
existing in England—London to Gosport—his observations 
led him to question the accepted theory that a current of 
electricity, discharged into the earth at each end of a line 
of telegraph, sped in a direct course—instinctively, so to 
say—through the intervening mass of ground to meet 
another current or to find a corresponding earth-plate and 
so complete the circuit. He tells us that he could only 
bring himself to think that the earth acted as a reservoir 
or tannlenser, receiving and distributing electricity almost 
superficially for some certain or uncertain distance around 
the earth terminal. 
A year later, while occupied with the installation of 

telegraphs for Messrs. Cooke and Wheatstone, he had a 
good opportunity of testing his theory on lengths of wire 
erected on both sides of a railway. To succeed in this 
experiment and to detect the very small amount of elec-
tricity likely to be available in such a case, he realised 
he must use a very sensitive galvanometer. He con-
structed such an instrument on the principle of the 
influence of magnetism upon a wire conveying an electric 
current, and with this instrument he succeeded in obtain-
ing signals between lengths of elevated wires about t2oft. 
apart. 
He believed that if the poles of a battery were con-

nected to any extended conducting medium, the current 
would diffuse itself in radial 
lines between the poles, and 
that it might be " collected 
u ithin a certain distance--
f 'u'sed as it were—by the 
interi)osition of a metallic 
medium that shall offer less 
resistance than the water or 
earth ; and, obviously, the 
nearer the battery. the greater 
the possibility of collecting 
them. I do not apprehend the 
distance of twenty miles being 
at all too much to collect a suffi-
cient quantity of the electricity to 
be useful for telegraphic pur-
poses. If, then, it is possible, 
as I believe, to collect in France 
some portion of the electricity 
that has been discharged from a 
battery in England. all that is 
required is to know how to deal 
with it so that it shall indicate 
its presence." 

A 25 
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Pioneers of Wireless.— 
He proposed to have on the English shore a battery 

discharging into the earth or sea, with a distance between 
its poles of five, ten, or twenty miles. A similar length 
of wire was to be erected on the French coast, with its 
ends also dipping into the earth or sea. In this circuit 
was to be connected an instrument consisting of " ten 
or more round or square coils of the finest wire of the best 
conductibility " suspended between the poles of a magnet. 
Any current passing through the coil would be indicated 
by its moving or shifting its position with reference to 
the poles of the magnet, so constituting a receiving 
apparatus of a delicate character. 

Discussing his proposals, Wilkins subsequently stated 
that all thought of induction was absent in his first experi-
ments, and that although he modified his views a year 
or two later, he did not attach sufficient importance to the 
matter to follow up his previous published suggestions, 
especially as at that time a cable was actually laid across 

The Trend of Design. 
The marked improvement in the quality 

of components now available to the 
public was one of the points stressed by 
Mr. G. F. Jones in his lecture before 
the Sheffield and District Wireless 
Society on March 12th. 
Taking as his subject " The. Trend of 

Modern Radio Design," the lecturer pro-
vided a reasoned survey of development 
in circuits, components, and complete 
receiving sets The question of horn r. 
hornless loud-speakers mentioned by Mr. 
Jones provoked a lively discussion. 
Hon. Secretary : Mr. T. A. W. Blower, 

129, Ringinglow Road, Sheffield. 
0 0 0 0 

Broadcasting horn Within. 
Mr. Alan Andrews, the Chief Engineer 

of the Belfast Broadcasting Station, 
entertained the members of the City of 
Belfast Y.M.C.A. Radio Club with a 
fascinating account of broadcasting 
methods on March 10th. The entire 
system of broadcasting was explained. 
from the studio to the aerial, the lecturer 
detailing the methods of control, ampli-
fication, etc., and the difficulties encoun-
tered in " outside" broadcasts. Mr. 
Andrews' lecture was illustrated by a 
number of excellent lantern slides and 
blackboard sketches. 
- Hon. Secretary : Mr. John J. Cowley, 
4, St. Paul's Street, Belfast. 

0000 

New Appointments in North Middlesex 
Club. 
At the annual general meeting of the 

North Middlesex Wireless Club, held on 
March 17th, Mr. F. T. Chapple was 
elected president, other appointments 
being as follow :—Hon. treasurer, Mr. H. 
A. Crouch; hon. secretary, Mr. H. A. 
Green; installation officer, Mr. W. Gart-
land ; and librarian, Mr. F. C. March. 
The treasurer's report showed a favour-

able balance, and the balance sheet was 
unanimously adopted, while the secre-
tary's comprehensive report of the 
society's activities during the year was 
also received with satisfaction. 
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the Channel. He pointed out also that whatever his 
opinion might have been originally as to the source of the 
current in the distant and disconnected circuit, the result 
was the same. 
He claimed that the means he used to obtain his results 

were " the same in principle as those that make the matter 
an accomplished fact to-day, viz., elevated lengths of 
wire, and the discharge of electricity from the one to a 
delicate receiving apparatus in the circuit of the other.'' 

Although nothing came of Wilkins' suggestions, it is 
only due to him that he is given a niche of honour among 
the " Pioneers of \\Tireless," for the germ of a practic-
able idea was undoubtedly present in his experiments. 

It only remains to mention that his proposed receiving 
apparatus—a most delicate form of detector or gal-
vanometer—was identical in principle with Lord Kelvin's 
apparatus for long cable working, which, in the specifica-
tion of his siphon recorder patent, he claims to be as 
sensitive as his mirror galvanometer. 

NIEW5 FROM 
TFIT, CLUDS. 

A Visit to the G.E.C. Laboratories. 
Mr. L. F. Fogarty, M.I.E.E., gave an 

instructive lecture on " Characteristic 
Valve Curves and their Interpretation " 
before the Golders Green and Hendon 
Radio Society on March 18th. A visit 
has been arranged to the G.E.C. Labor-
atories at Wembley for Saturday, April 
24th, at 3 p.m. All members who in-
tend to join the party are asked to notify 

FORTHCOMING EVENTS. 
WEDNESDAY, APRIL 10th. 

institution of Electrical Engineers. (l'ire-
less Section. At 6 p.m. (Light refresh-
menta at 5.30.) At the Institution, 
Savoy Place, W.C.2 Lecture( "The 
Rugby Radio Telegraphy Station, by 
Mr. E. II. Shaualimemy. 0.11.E. 

Radio Society of Great Britain. Informal 
Meeting. At 6 p.m. At the 1.5.5. 

Barnsley and District Wireless Association. 
At 8 p.m. At 22, Market Street. 
Demonstration on Wave Meter. 

Tottenham (Viceless Society. Al 8 p.m. 
At 10, Bruce Grove. Demonstration of 
Wireless Transmission of Pictures, by 
lie. F. II. Haynes, Asst. Editor of 
"The Wireless World." 

Edinburgh and District Radio Society. At 
117, George Street. Lecture( "The 
Mullard Valve" (communicated). 

Hackney and District Radio Society. At 
8 p.m. Demonstration on Club's set. 

THURSDAY, APRIL MN. 

Golder, Green and Hendon Radio Society. 
At 8 p.m. At the (Rub House, Whit-
field Way. Lecture, "Frequency in 
Relation to Broadcasting," by Mr. 
J. A. H, Whitehouse (of the B.B.C.). 

Southport Radio Society. At 7.30 p.m. In 
the Temperance Institute, London 
Street. Lecture: "General Broad-
casting," by Mr. Bird, of 2ZY. 

FRIDAY, APRIL 1fills 

Sheffield and District (Viceless Society. At 
7.30 p.m. At the Dept. of Applied 
Science, St. George's Square. Lecture: 
"Selectivity," by Mr. Rayner. 

the hon. secretary, Lt.-Col. H. A. Scar-
lett, 357a, Finchlèy Road, N.W.3. The 
party will meet at the entrance to the 
Laboratories. 

0000 

A Radio Fellowship. 
Several interesting meetings have 

marked the activities of the 'Oglander 
Radio Fellowship during the past month. 
Particular interest was aroused by 31r. 
Tibbetts' demonstration of a five-valve 
neutrodyne on March 17th. On March 
17th the society was presented with an 
excellent loud-speaker horn by Mr. A. 
Vigus. Work is now proceeding on the 
construction of a club set. 
Hon. Secretary : Mr. James Sewell, 

Senr. 25, Wingfield Street, Masted Road, 
Peckham, S.E.15. 

0000 

Bournemouth Wireless Conference. 
Excellent progress is being made by the 

Bournemouth Radio Society in arram,e-
ments for a conference of wireless enthu-
siasts, to be held at Bournemouth on 
Monday, April 26th. 
Not only is the Mayor of Bournemouth 

taking an active part, but Sir Henry 
Page Croft, Bart.., M.P., C.M.G., also 
hopes to attend. Several interesting lec-
tures have been arranged, the speakers 
being Sir Dan Godfrey and Prof. A. M. 
Low. 

Particulars of the conference, and of 
arrangements made for the convenience of 
visitors, may be obtained from the Hon. 
Secretary, Mr. H. J. Bliss, 140, Old 
Christchurch Road, Bournemouth. 

0000 

A "sunk Sale." 
The Inland Revenue Radio Society 

scored a record attendance on March 19th, 
when Mr. W. J. Ricketts, of Messrs. 
Alfred Graham and Co., gave an illus-
trated lecture on the manufacture and 
operation of loud-speakers. The society's 
annual general meeting is to be held on 
Friday, April 16th, and will be followed 
by a 'Junk Sale." 

Hon. Secretary : Mr. W. J. Tarring, 
C2. York House, Kingsway, W.C.2. . 
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IT is fairly divious that the m‘tst important ciinsidera-
tions in the design of a portable receiver are light 
weight and compactness; a heavy and bulky outfit 

is likely to be of very limited utility, and to become, 
after a while, anything but a source of entertainment to 
its owner. These stipulations would seem at once to 
preclude any attempt to obtain loud-speaker reproduc-
tion, as the quality and volume which most of us expect 
cannot be achieved without the use of considerable hi,.J)-
tension voltages, with consequent increase in weight. 
A possible exception to the above is the receiver in-

tended primarily for use in a car, or at least to be 
carried in one. In this case 
the reduction of weight is 
not of prime importance, 
and in some circumstances 
it will be desirable to take 
advantage of the car battery 
as a source of filament 
current. 

The majority of us, how-
ever, who feel the need for 
a prirtable set at all will re-
quire a light and entirely 
self - contained instrument 
giving reception of at least 
one broadcast programme 
with the minimum of trouble 
both as regards operation 
and transport. In this 
article it is proposed to de-

 I I 

scribe a set of this type \\filch seems to have the largest 
lick' of usefulness front the point of view of the average. 
user. 

If the full benefit of portability is to be obtained, 
it seems essential that the receiver should be really self-
contained, and that the gain in efficiency resulting from 
the use of a large collapsible frame aerial is more than 
counterbalanced by difficulties in the carrying and setting-
up of this accessory. It is realised, however, that long-
range reception with an open aerial (improvised or other-
wise) will occasionally be required, and arrangements 
have accordingly teen made for this attachment. 

As portables are not in 
common use at the present 
time, and are therefore apt 

04 to excite a good deal of 
curiosity, a certain amount 
of " camouflage " is of ad-
vantage if one is desirous 
of avoiding the sometimes 
rather embarrassing pub-

_ licity brought about by the 
possession of an instrument 
whose function is obvious at 
a glance. 
A simple two-valve cir-

cuit, with one H. F. stage 
and regenerative detector, is 
used. As the amount of 
damping imposed by the 
frame is negligible, the 

H.F.e2 

H.F.Ci 
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Receiver, Batteries, Frame Aerial 

and Telephones in a 

Suitcase. 

By H. F. SMITH. 

+H.T. 

LT. 

Fig. 1.—The circuit diagram of the receiver. Ct, 0.0003 mfd.; 
€.,= 0-0003 mfd.; C1=0001 mfd.; mfd.; R=2 megoh; 
N.C.= neutrodyne condenser; R.C.= reaction condenser, 0 00004 

mid. 
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Sell-contained Two-valve Portable Set.— 
adoption of the " neutrodyne " system of stabilising the 
high-frequency amplifying valve is regarded as essen-
tial if the necessary degree of sensitivity is to be 
obtained. Reaction ii obtained by feeding back a pro-
portion of the oscillatory anode current of the detector 
valve through a coil tightly coupled to its grid induct-
ance; the actual degree of reaction is controlled by the 
setting of the small reaction condenser marked R.C. in 
Fig. r, which shows the complete circuit diagram of the 

APRIL r4t11, 1926. 

the components, and of a size suitable for fitting into 
a standard suitcase. The dimensions given can only be 
considered as a rough guide, and will, of course, depend 
on the inside measurements of the case actually used. 
That illustrated has internal dimensions of approximately 

x ruin. x sin. deep, and may be considered as 
being of the minimum size permissible if the general lay-
out as described is to be adopted. The panel and hori-
zontal dividing partition carry all the components per-
taining to the receiver itself, while the three compart-

18%; 

4. -4- -4-
4-t-23/8. 

Fig. 2.—Drilling details of the panel. A, 516in. 

receiver. It will be noticed that a single dry cell is 
inserted in the grid circuit of the H.F. valve ill such 
a way as to impose a negative bias; this is added in 
order to effect an economy in anode current, as, from con-
sideration of weight to be carried, the smallest commer-
cially available high-tension cells are used. It may be 
omitted if desired, particularly if a low value of H.T. 
voltage is applied. 

Reducing Capacity Effects. 

Two high-frequency chokes are inserted 
circuit of the detector valve; the first 
(H.F.C.r) serves the usual purpose 
of deflecting H.F. currents through 
the reaction coil and condenser, 
while the second, in conjunction with 
the by-pass condenser C.4, prevents 
high-frequency currents from reach-
ing the telephones. This very effec-
tively reduces the bad effects of hand 
capacity, which are particularly apt 
to give trouble with an " unearthed " 
set when the operator's body is con-
nected (through incidental capacities 
in the headphones) to the anode cir-
cuit of the detector valve. The grid 
return lead for this valve is joined 
to the positive side of the L.T. bat-
tery in order to impress a suitable 
bias for rectification. 

In Fig. 6 is shown the construc-
tion of a wooden frame carrying all 

1 28 

in the anode 

3 

dia.; B, 3116In. dia.; C, 118in. dia., countersunk. 

ineents at the bottom are for the accommodation of the 
L.T. accumulator, phones, and H.T. battery. The actual 
sizes of these compartments will, again, depend on the 
particular types of batteries chosen. It will be seen 
that the dividing pieces on each side of the phone com-
partment are carried up sufficiently high to bear against 
the lid of the case when this is closed, in order to prevent 
risk of short-circuiting by the metal headbands, etc. 

Construction of the Framework. 

The horizontal piece which forms the baseboard of 
the receiver proper is carried at each 
end between two wooden fillets, in 
*order that it may be removed, to-
gether with the panel, when wiring 
up. All the wood used is gin. 
mahogany, which may be obtained 
ready planed, thus considerably re-
timing the amount • of work neces-
sary. Brass screws are used 
throughout, and the woodwork is 
given a coat of stain followed by 
shellac varnish. 
The H.F. transformer is the only 

home-made component used, and its 
construction is illustrated in Fig. 3 
-tnd in the photograph reproduced on 
page 565. It is similar in construc-
tion to others described recently in 
this journal. The secondary, con-
sisting of 65 turns of No. 24 D.S.C. 
wire, is wound on an ebonite tube 3in. 

Fig. 3.—Sectional diagram of the H.F. trans— 
former. The lettering corresponds to that 

in Fig 5. 
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Self-contained Two-valve 
Portable Set.— 

long and 2¡in. in diameter. 
Over the lower end of this 
winding are the primary and 
neutralising windings, each 
with 15 turns of No. 30 
D.S.C. wire, separated by 
12 equally spaced wooden 
sticks ¡in. square in cross 
section ánd one inch long. 
The reaction winding, with 
40 turns of No. 40 D.S.C. 
wire, is separated from the 
grid end of the secondary by 
. ¡in. All these windings are 
in the same direction. 
Two light brass angle 

brackets are fitted for attach-
ment to the panel, and seven 
No. 6 B.A., screws, with sol-
dering tags, are inserted in 
holes drilled ¡in. from the 
upper edge, and spaced 
equally around its circumference. The correct connec-
tions to these points will be clear from a consideration 
of Fig. 3 in conjunction with the practical wiring plan 
(Fig. 5), the same lettering having been adopted in both 
cases. Stiff wire bridging pieces are fitted for carrying 
the three connections from the combined primary and 
neutralising coil, the remainder being passed through 
small holes into the inside of the tube and thence to the 
inner ends of the terminal screws. 

Assembling th 3 Components. 
The general idea of the layout of the main panel, 

the drilling diagram for which is shown in Fig. • 2, 
should be followed, even if thé use of a panel of some-

_ View from the rear, showing dis-
position of components. 

Wh'ighW 
WCIM 

Front view of the receiver removed from the containing case. 
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what different shape is made necessary by the dimension: 
of the containing case. 
The clips supporting the bias cell and the H.F. 

chokes are of the type obtainable from most dealers for 
a few pence, and are intended for the assembly of crystal 
detectors. If not aVailable, they may be easily cut out 
of thin sheet brass. Those for the dry cell are mounted 
in the wooden framework by means of countersunk metal 
screws passing through the side. 
A small ebonite terminal block, measuring din. X sin. X 

lin., and carrying three double soldering tags, should 
be prepared. This, together with the two valve holders, 
are the only components mounted on the baseboard; their 

relative positions are indicated 
in Fig. 4. The use of shock-
absorbing sockets is strongly 
recommended, as otherwise it 
might be riecessary to remove 
the valves when the set is 
likely to be subjected to any 
rough treatment.' 

wiring. 

The wiring is carried out 
entirely with " Glazite " 
wire, No. 18 S.W.G., the in-
sulated covering of which 
will minimise risk of short-
circuiting if a lead should be-
come displaced through the 
effects of a violent shock. 
Flexible leads are taken 
through the baseboard for 
connection to the H.T. and 
L. T. batteries; the sanie kind 
of wire is used for joining up 
the bias cell, in order that 
_these leads may be easily re-
moved if it is desired at any 

4 20 
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Fig. 4.—Layout of the baseboard. 

time to withdraw the set from the wooden frame. A 
complete practical wiring plan is given in Fig. 5. This 
should be compared with the sectional diagram in Fig. 3. 

Choice of Valves. 

Choice of valves is somewhat limited as far as the 
actual set described is concerned, provision having been 
made for only a single-cell accumulator, which is of the 
unspillable " Exide " type M.P.2. It is essential that 
the first valve is of low impedance, so it is possible to 
use either the new Mullard P.M.2 in both positions, or 
a Cosmos S.P.r8 Red Spot, as H.F. amplifier, and a 
" Green Spot" valve of the same make as detector. If 
two cells are used, P.M.4 valves would be suitable, while 
if separate rheostats are fitted, the range of choice can 
be extended considerably, and o.o6 amp. dull-emitters 
used in the detector socket with any 4-volt power valve. 
A high-tension pressure of 50 volts is recommended, but 

74 4.1/2 
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this may be reduced without very greatly impairing the 
sensitivity of the receiver. 
The construction of the frame aerial will be fairly 

evident from a consideration of the photograph appearing 
at the head of this article. It is wound with sixteen 
turns of No. 24 D.C.C. wire on a sheet of Presspahn 
measuring r7in. x rilin., approximately hin. thick. 
Eight holes are drilled in each corner, spaced by -Ain. 
on a line at an angle of 45 degrees, with the edge. Two 
turns are threaded through each hole, and, in winding, 
it will be found easier if comparatively short lengths of 
wire are used, the new length being soldered on when 
the winding of the first has been completed. The ends 
of the frame are joined to flexible leads for connection 
to the terminals mounted on the left-hand side of th. 
panel. A small terminal, mounted on the Presspahn sheet 
is connected to the third turn, counting from the infle: 
end of the frame (that joined to negative L.T. througl• 

FRAME 

iç? 
FRAME 

RC 

C 

H.F.C2 

E
L
E
P
H
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N
E
S
 

5\ fá\ 
o " (t.:),, 

\!...). ° 
0 o +H.T.— —LT.+ 

0 o 

00 00 

Fig. 5.—The practical wiring plan. 
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Self-contained Two-valve Portable Set.— 
the bias battery). This terminal is for connection to an 
open aerial. When the set is used in this manner, the 
earth lead should be joined to the left-hand terminal 
nearest the front of the case, the actual circuit being 
shown in dotted lines in Fig. s. 

Neutralising. 

To balance the receiver, it is advisable 
to temporarily disconnect the reaction con-
denser and to short-circuit the choke marked 

A signal should now be tuned 
in, with the neutralising condenser (N.C.) 
set at zero. Oscillation will normally be 
produced as the two tuned circuits come 
into resonance; the condenser should now 
be rotated until this ceases, and after a 
trial of several settings, one will be found 
which gives complete stability over the 
u hole tuning range. If difficulty be experi-
enced in balancing, it will be as well to try 
the effect of reversing the frame by turning 
it over, as there is naturally a certain 
amount of interaction between it and the 

111e 11.F. trans-
former 

H. F. transformer, in spite of the fact that the disposition 
of the parts in the case is such as gives the maximum 
possible separation. 

565 

When the operation of balancing is completed, the 
reaction condenser may be re-connected, and its use will 
be found extremely useful in bringing up the strength of 
a weak signal. When maximum response is desired, it is 
possible to still further increase sensitivity by moving 

Fig. 6.—The wooden framework. The lower compartments are 
for the accommodation of accumulator, phones, and H.T. battery. 

the neutrodyne condenser slightly away from the position 
giving a perfect. balance. 
The receiver, as described, has a wavelength range of 

from 25o-55o metres, and under moderately favourable 
conditions should give comfortable 'phone signals from a 
main broadcasting station up to a distance of forty miles 
when operating on the frame aloM‘. Naturally, a very 
great increase in range will result from the connection of 
even a moderately efficient aerial-earth system. 

lt should not be forgotten that even a small frame 
aerial, such as that described, is distinctly directional; 
although this effect is most marked about the position 
giving minimum signals. 

Adding an Amplifier. 

Should it be desired, at times, to operate a loud-
speaker, it may be useful to know that a simple single-
valve transformer-coupled L. 1'. magnifier may be con-
structed for fitting into the compartment normally occu-
pied I Iv the H.'!'. battery. This unit should be pro-
vided with two L. T. leads for connection to the common 
accumulator, and a positive H.T. lead, as a higher anode 
voltage will be necessary for the extra valve. The 
'phone terminals of the receiver are connected to the input 
of the amplilier, which, needless to say, should include 
a grid bias battery. 

LIST 

2 Variable condensers, 0.0005 mfd. (Bowyer-Lowe). 
2 Variable condensers, 0.00001 nifd. (Igranic Mier)). 
2 H.F. chokes (Cosmos). 
1 Filament rheostat (Igranic Pacent). 
1 Fixed condenser, 0.001 mfd. (Dubilier). 
1 Fixed condenser, 0.0003 mfd. (Dubilier). 
1 Fixed condenser, 1 mfd. (T.C.C.). 

OF PARTS. 

2 Valve holders (Benjamin). 
1 Ebonite panel, Thin. x 61in. ›; .in. 
1 Ebonite tube, 31n. X 21in. dia. 
1 Grid cell (Burndept). 
1 Grid leak (Dubilier). 
1 Suitme (Gainage). 
Wood, presspahn, wire, terminals, screws, etc. 

Approximate cost, including case, but excluding valves and batteries - - 15s. od. 
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A Review of the Latest Products of the Manufacturers. 

THE "BICO" VALVE SWITCH. 
A new multi-contact switch of novel 

and intricate design has recently been 
placed on the market by The Bunter 
Insulator Co., of Woolwich, London, 
S.E.18. 
The specimen submitted was a four-

position switch intended for introducing 
in the circuit stage l'y stage the L.F. 
amplifiers of a niulti•valve receiver. 

New multi—contact switch for controlling 
the stages of a valve receiver—amplifier. 

Attached to a small platform which is 
raised from the main panel are three 
spring contacts making contact with a 
brass segment which is attached to a 
small ebonite dise on the switch spindle. 
This part of the switch is intended for 
controlling the filament circuits. Other 
sets of contacts are arranged on the base, 
and are brought into operation by a 
guide piece which is attached to the 
spindle, and also a contact which is 
attached to the revolving disc. 
The switch is complicated in its con-

struction, yet the high class workman-
ship, which more resembles the standard 
of a firm of watch makers than a wire-
less manufacturer, ensures reliable 
working. The spring plates are of 
German silver, finished bright and 
tipped with silver where necessary to 
ensure good contact. 
The panel area occupied is about 

2¡in.x2lin., and the depth behind the 
panel is a little more than lin. 
The experimenter will find many appli-

cations for this useful component for 
controlling circuits carrying either audio. 
or radio-frequency currents. 

0000 

GEE HAW DIAL 
Instrument dials incorporating some 

form of reduction gearing are produced 
in great variety. 
The earlier types usually embodied a A 32 

Wtd.,SZC 
W@ZUCI 

train uf pinions, but frequently possessed 
the serious defect that backlash was pre-
sent between the operating knob and the 
instrument spindle. Backlash is usually 
overcome by employing friction gears in 
place of toothed wheels, but in the Gee 
Ilaw dial, obtainable horn Rothermel 
Radio Corporation of Great Britain, Ltd., 
24-26, Maddox Street, Regent Street, 
London, W.1, an entirely new principle 
is adopted. 
Under the dial is to be found a pair of 

serrated discs A and 13, one having 99 
grooves and the other 100. The fine con-
trol knob D carries an arm which in 
rotating presses the serrattons of the 
'upper dise into mesh with the under one. 
Were the two discs to possess exactly 
the saute number of serrations no rotation 
would be produced, but as they do not 
exactly coincide a slight movement is 
obtained Olen the two discs are pressed 
into contact. Thus the under dial will 
rotate by a distance of one hundredth 
part of a revolution for every complete 
turn of the fine control knob. 

D 

Reduction gearing in the Gee Haw dial 
is obtained by forcing into mesh two 
serrated discs; one carrying 99 and the 
other 100 notches, producing a reduction 

gearing of 100:1 

This system is entirely free front back-
lash, and as a slightly imperfect fit is 
obtained between the two serrated discs, 
owing to slight difference in size of the 
grooves it will be apparent that the two 
plates are held firmly together. The 
dial is proliably one of the most ingenious 
systems of reduction gearing yet devised. 

0 0 0 0 • 
THE PARAGON CONDENSER. 

A useful series of small fixed con-
densers is included among the speciali-
ties of The Paragon Rubber Manufac-
turing Co., Ltd., of 75a, Camden Rd., 
London, N.W.1. Mica is employed as 
the dielectric material, and the form of 
construction adopted proiluces a con-

APRIL 141h, 1926. 

denser which will retain its correct capa 
city value indefinitely. 
The condenser propel is completely 

sealed in a moulded case, the insulating 
material being actually formed around 
the condenser, and the connecting screws 

The plates of the Paragon fixed condensers 
are totally enclosed under pressure in a 
moulded insulating case. The capac:Ay 
value is unaffected by external conditions. 

held in position and prevented from 
rotating by being bedded in the 
moulding. 

TRADE NOTES. 

The King Filament Rheostat. 
With reference tu the description of the 

King Filament Rheostat on p. 299 of our 
issue of February 24th, we regret that a 
mistake occurred which has been brought 
to our attention by the importers, Gaston 
E. Marbaix, Ltd. 
The King Rheostat employs one hole 

fixing, and the statement that this form 
of attachment had been abandoned was 
ilwrefore erroneous. 

0000 

A Sign of Prosperity. 
L. J. Hydelmatm and Co., who are the 

sole agents in this country for the %yell-
known " N. and K." loud-speakers and 
headphones, and also for the "Baltic" 
Low-Loss Coils, report that expansion of 
business has necessitated a removal to 
larger premises. 
The company's new address is 12, 

Clutpel Street, Fore Street, 1.olidon, 
E.C.2. 

0000 

New Showrooms. 
The Midland Radiotelephone Nlannfac-

turers, Ltd., of Stourbridge, have opened 
London showrooms under the title of 
" Mellowtone," at Triumph House, 189 
and 191, Regent Street, W. 
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Transatlantic Relays. 
It must not be assumed that because 

dance music from Schenectady (WGYI 
was relayed to all B.B.C. stations from 
Keston last week with fair success, a 
similar transatlantic transmission will be 
a regular feature of the Tuesday evening 
programmes in future. The B.B.C. 's 
arrangement is that Keston will endeavour 
to receive the music broadcast by WGY 
on Tuesdays for experimental purposes. 
If the quality is sufficiently good, this 
dance music nias' occasionally be relayed 
to B.B.C. stations; but in any casi It 
will not figure as an item in the pro-
grammes, at any rate until the quality of 
reception is greatly improved and there is 
less uncertainty about reception. In the 
meantime a specially designed super-het. 
set, with eight valves, is being used for 
these experiments at Kest«, and im-
provements in the apparatus will be made 
from time to time. 

0000 

An Experiment that Failed. 
By the way, these transatlantic experi-

ments are not always arranged at the 
most convenient times for those who are 
expected to take part in them. For 
instance, on Saturday in Easter week an 
intimation was received from a prominent 
American film concern that a cinema star 
would broadcast on Easter Sunday on 
short waves for the benefit of British 
amateur experimenters, who were invited 
to ask any questions they liked by wire-
less, and the lady would reply. Owing 
to the short notice, it was impossible to 
get in touch with many amateur experi-
menters, and, in addition, a number of 
the more prominent amateurs were on 
holiday. This radin interview could hn. ce 
been made to yield some interesting --
mat eriid. 

00 00 

Alteration of Wavelengths. 
Tim main fact that emerged from the 

account broadcast bv the Chief Engineer 
to the B.B.C. of what happened at Geneva 
in March is that listeners received 
renewed assurance that no revolutionary 
change is to be made in broadcast wave-
lengths so as to render existing appara-
tus obsolescent. If any British stations 
come down to 250 metres, little, if any, 
inconvenience should be experienced by 
listeners, as most receiving sets can be 
tuned down to that wavelength or even 

By OUR SPECIAL CORRESPONDENT. 

tuned up to 550 metres if eccasion de-
mands. Any expansion of the waveband 
bekw 200 metres is improbable. I ex-
pect, however, to find some relay stations 
working on duplicate wavelengths in the 
c,oning summer, and changes, generally 
speaking of no considerable w‘gnitude. 
Indu g made in the wavelengths of some 
main stations. One has heard a wild 
rumour that Britain is to lose a station 
under the Geneva scheme. It is untrue. 

0000 

A Broadcast from Bridgwater. 
Bridgwater claims to be the olde,t 

borough in (treat Britain. and to com-
memorate the granting of its charter in 
the year 1200 A.n. a special ceremony is 
being arranged for June 26th. This will 
consist of songs and other music and an 
account by the Mayor of how the charter 
was obtained. The ceremony will be 
brohdcast from 5_X X. 

0000 

Making Talks Interesting. 
The Education Department of the 

B.B.C., while it must always remain a 
target for criticism, inasmuch as it has 

porf ,um the least popular of broad-

5Ó7 

casting functions, has at any rate suc-
ceeded iii securing as much variety as 
possible in the new series of talks begin-
ning on Monday next (April 19th). 

4400 

A New Schedule. 
"Old Trades and New Knowledge " is 

the title chosen by Sir William Bragg, 
FRS., for a series to be given on every 
alternate Wednesday, beginning on April 
28th. These talks will be on the lines 
of those given by Sir William before the 
Royal Institution last year. 

o010 
Superstitions. 

Queer beliefs of the ancient Egyptians 
respecting death, burial, and the after-
life will form the subject of a series of 
broadcasts by Professor T. E. Peet, 
entitled " Ancient Egypt and the Burial 
of Kings," beginning on April 22nd. 
Another feat tire which merits attention 
will lie a weekly Spanish talk to be re-
layed from Manchester through the 
Ditventry station on Wednesdays, start-
ing this evening (April 14th). These 
talks will be given by Mr. W. F. 
Bletcher. 

RECORDING BROADCAST PROGRAMMES. An interesting adjunct to a broadcast 
receiver has been patented in America by Mr. Francis R. Hoyt, who is seen on the 
left in the photograph As will be seen, the device incorporates a gramophone 

recording mechanism. 
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Pep and Pepper. 
Talks on music, animals, motoring, 

agriculture, flying, and health will also 
be included in the series; but the popular 
and topical talk will receive its due share 
of the programme-time, and care will be 
taken to avoid impairing the enjoyment 
of an entertainment programme by the 
intrusion of unsuitable matter in the 
shape of educational or propagandist 
talks. We listeners must, however, re-
member that the transmission of serious 
talks is in fulfilment of a public duty and 
broadcasting cannot depend upon a con-
stant supply of thrills and stunts, either to 
create or pander to an appetite for sensa-
tion. As an official of the B.B.C. told 
me : " Waning appetites may be stimu-
lated by occasional applications of hot 
pepper; publicity is readily obtainable for 
stunts; but it might be appropriate to 
quote the words of the repentant Bab-
bitt: 'I sometimes wonder whether we 
boosters do not throw too many fits about 
pep.'" 

0 0 0 0 

St. George's (and Shakespeare's) Day. 
On St. George's Day, April 23rd, 

which synchronises with Shakespeare's 
birthday anniversary, luncheon speeches, 
in honour of the latter event, will 
be broadcast from the Town Hall, 
Stratford-on-Avon, under the auspices of 
the Shakespeare Club. The toast of 
" The Immortal Memory of Shakespeare" 
will be proposed by the Hon. James Beck, 
late Solicitor-General to the United 
States of America, and the toast of " The 
Drama" will be proposed by Mrs. 
Kendal, supported by Mr. Henry Ainley 
and Mr. W. Bridges Adams. 

0000 

A Programme by the Staff. 
The B.B.C. is always on the look-out 

for new talent, but only those engaged 
in the search can know how difficult is 
the quest for suitable broadcasting quali-
ties. No doubt much of the potential 
talent is rather at a loss to know pre-
cisely what kind of technical ability is 
necessary to success before the micro-
phone; for all such persons the best 
practical lesson would be a demonstration 
by those whose work it is to engage wire-
less artists. Members of the B.B.C. 
staff have, for instance, shown on one or 
two occasions that they possess excellent 
voices, and I understand that a proposal 
that a special staff night should be given 
at intervals has been viewed with favour. 
This would be not only a novelty, but, as 
I have suggested, a guide to those with 
broadcasting ambitions. [What an 
opportunity for the programme critics.— 
ED.] 

0000 

Aerial Congestion and Signal Strength. 
A number of people are experiencing 

difficulty in congested districts owing to 
the erection of aerials very close to each 
other. One finds in the large towns row 
upon row of houses, each with its " L" 
type aerial, and all only a few feet apart. 
The result is that when one listener tunes 
in his set and settles down to listen to the 
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FUTURE FEATURES. 

Sunday, April 18th. 

LoNnox.-3.30 p.m., Handel Pro-
gramme. 9.15 p.m., Casano 
Octet. 

BIRMINGHAM.-320 p.m., Sterndale 
Bennett Programme. 

BOURNEMOUTH.-3.30 p.m., Byrd-
Purcell-Arne Programme. 

MANCHESTER.-3.30 p.m., The Band 
of H.M. Royal Air Force. 

Monday, April 19th. 
LONDON.-7.25 p.m., Series: Men-

delssohn (Selected Pianoforte 
Works) interpreted by Maurice 
Cole. 8 p.m., Chamber Music 
and Poetry : The Katcher 
String Quartet. 

DAVENTRY.-8.25 p.m., Concert re-
layed from Hilversum, Holland. 

ABERDEEN.-8.38 p.m., " The Glass 
Panel "—A Play in One Act by 
Arthur Black. 

NEIVFASTLE.-10.3.0 p.m., A Mystery 
Half-Hour. 

Tuesday, April 20th. 
LONDON.-8 p.m., Cowboy Songs 

and Stories. 
Bsr..rAsr.-8 p.m., Mozart Pro-

gramme. 
CARDTFF.-8 p.m., A Dvorak Re-

cital : Preliminary Note on 
Dvorak by Paul Corder. The 
Music of Paul Corder. 

Wednesday, April 21st. 
LONDON.-8 p.m., Another Hour 

with Offenbach : Excerpts from 
" Barbe-Bleue " ("Bluebeard"). 

GLASGOW.-8 p.m., Popular Con-
cert. 

MANCHESTER.-8 p.m., Chamber 
Music. 

Thursday, April 22nd. 
LONDON.-8 p.m., " Semele " (first 

part)—A Secular Oratorio by 
Handel. Relayed from Bishops-
gate Institute. 9 p.m., •Ais 
Hour of Humour: Arranged 
and Introduced by Willie 
Reuse (" Wireless Willie "). 

BIRMINGHAM. — 8 p.m., Grand 
Opera. 

MANcHrsrmt.-8 p.m., Pat Ryan's 
Orchestra relayed from the City 
Hall. 

Friday, April 23rd. 
LONDON.-8 p.m., St. George's Day, 

1926. Special Programme in 
Commemoration of Shake-
speare and St. George. 

BOURNEMOUTH.. — 8 p.m., St. 
George's Day Programme. 

BELFAST.-8 p.m., St. George's 
Day Programme: Band of the 
1st Battn. Durham Light In-
fantry. 

Saturday, April 24th. 
LoNnox.-8 p.m., Regimental Re-

miniscences : Arranged by 
Amyas Young. 

ABERDEEN.-8.20 p.m., The Bubbles 
Concert Party. 
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programme, he is often seriously dis-
turbed, by marked changes in the 
strength of reception, caused by his 
neighbours adjusting their sets. In most 
cases this is due to the fact that the 
aerials are electro-magnetically coupled; 
they may be likened to a munber of 
closed circuits all coupled together. 

0000 

Fan-shaped Aerials. 
When energy is introduced into all 

these circuits as a whole, the distribution 
of current, or signal strength, in any one 
circuit will be governed to some extent 
by the tuning and damping of the other 
circuits. The trouble is quite distinct 
from that of interference by oscillation, 
and is likely to be the cause of as much 
annoyance as oscillation unless remedial 
measures are adopted. The remedy is to 
erect one's aerial so that the greater part 
of its length is at right angles to the 
neighbouring aerials. A "T," or fan. 
shaped, aerial will often solve the diffi-
culty. The chief point to bear in mind 
is to have as little length of wire 
parallel to the neighbouring aerials as 
possible. 

0 0 0 0 

H.R H. Prince of Wales to Broadcast. 
The Prince of Wales's address at the 

Boys' Brigade demonstration in the 
Albert Hall on May 11th will be broad-
cast at 9 p.m., and will last for ten 
minutes. 

0 0 C 

Protection from Lightning. 
So much needless alarm would not be 

occasioned by the newspaper references to 
lightning as a causation of damage to 
receiving sets if listeners would only re-
member that the risk of damage is 
infinitely small if the aerial is properly 
earthed. In various issues of The Wire-
less World instructions from time to time 
have been given as to the precautions 
that should be taken; but I am asked by 
the officials at Savoy Hill to repeat here 
two balls similes, viz. : The aerial is just 
a length of wire suspended between in-
sulators. Similar wires, but a good deal 
longer and higher, are used for telephone 
and telegraph wires throughout the 
country, and yet one never hears of these 
wires being struck by lightning, because 
the proper safeguards are adopted.. 
Again, the builders of a high chimney or 
church steeple never neglect to attach a 
lightning conductor. A lightning 
arrester, such as any wireless dealer sells, 
is just as necessary for a receiving set. 

0000 

Bluebeard. 
The potted version of Offenbach's 

famous burlesque " Bluebeard," which is 
to be included in the London programme 
on April 21st, is to all intents and pur-
poses a new item for radio listeners, and 
one piece has not been produced for some 
forty years, except in Glasgow three 
years ago, when Mr. Frank Mullins, who 
is appearing on April 21st, took the lead-
ing part in a performance produced by 
Mr. R. E. Jeffrey, now dramatic pro-
ducer to the B.B.C. 
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RECEPTION AF _OAT. 
Some Holiday Experiences on the Norfolk Broads. 

By A. G. WOOD. 

NOW that the summer is in sight, many of us will 
be making plans for our summer holidays, daily 
outings, and many of the outdoor attractions which 

make themselves felt in the fine weather. With the 
advent of the dull-emitter valve, the scope of a portable 
wireless set has been greatly increased, and it is the inten-
tion of the writer to give a few hints on this subject as 
well as a short description of a portable set operated on 
the Norfolk Broads last summer. 

Results with a Straight Circuit. 

The writer, together with two friends, spent a fortnight 
last summer on the Norfolk Broads and decided that 
wireless should accompany them. Consequently, a special 
set was built into a suit case and installed on board the 
yacht. The set consisted of a rectifier and two note 
magnifiers (Fig. t), the first two valves being z-volt dull-

_ emitters and the last stage a Marconi D.E.3. All waves 
up to 600 metres and down to 40 metres were available, 
but it was found that in actual practice the shorter waves 
were not used very much. As regards the broadcast band. 
here we were met with disappointment. London could 

Fig 1.—The original circuit used for the reception of SXX • 

.just be heard, as well as several other stations, but ship 
traffic, atmospherics, and the actual strength of the signals 
prevented loud-speaker reproductite. This was with art 
aerial from the top of the zoft. mast to a tree on the 
shore. 
By chance a radio dealer in Yarmouth, who was ques-

tioned, mentioned that Chelmsford—now Daventry—was 
by far the best station to receive. Accordingly we in-
vested in ›,me spare wire aral wound up a Chelmsford 
coil on an old jam-pot ! Immediately upon switching on 
with headphones on, a station could be heard with that 
sort of sound which all amateurs know to be " good 
strength " even before tuning in. At this point it was 
found that the aerial was not attached ! Upon switching 
in the aerial, the operator was nearly deafened by the 
terrific signals from 5XX. Overjoyed, he rapidly con-

The portable set is 
not solely a source 
of amusement and 
entertainment. 
This yacht, carry-
ing a wireless 
receiver of honte 
construction, was 
instrumental i n 
delivering a distress 
call to a holiday-
maker on the 
Norfolk Broads. 

5É9 

nected up the loud-speaker, and signals of excellent 
quality could be heard at a distance of 200 yards over 
water. The aerial then used--we were sailing at the time 
near Yarmouth—was a single wire from the top of the 
mast down to the end of the boom. The lead-in wire was 
taken from the top of the mast, down the side, and into a 
porthole with the earth wire attached to the metal keel. 
as indicated in Fig. 2. 

It was therefore possible to keep in touch with the 
world whether sailing or anchored. In this 
connection it is interesting to relate an inci-
dent which occurred at Acle one evening. 
It was pouring with rain and we were sitting 
round the lamp, playing cards, with the 
loud-speaker on. Suddenly the announcer 
stated that he had an S O S to give, and 
this is what it was : " Will anyone know-
ing the whereabouts of Mr. — on the 
yacht — last heard of at Acle on the 
Norfolk Broads, please corne quickly to his 
brother at — Hospital, who is lying 
dangerously ill." We looked at one 
another, and without a word dropped our 
cards and rushed on deck. We knew the 
yacht well, having raced with it earlier on 
in the day, but we did not know where she 
was lying. Accordingly we walked along • 

the river bank crying out the name of the yacht at inter-
vals until an answering voice hailed us. The news was 
imparted, and we managed to get the unfortunate fellow 
a lift into Norwich, where he could catch the midnight 
train to T Andon. 

Reflex Reception on 1,600 Metres. 

Making use of the experience gained last year, the 
leader is advised to dispense with all waves but Daven-
try. The extra room taken up by other coils is thus 
saved. Use valves of the o.o6 amp. class, now that there 
are several excellent types on the market; this means that 
a much smaller accumulator may be used for the whole 
time afloat. 

Next, a reflex circuit is a practical proposition on the 
t,600-metre wave, and will really give some good results. 

A 25 

• • 9.1. 



570 

Reception Afloat.— 
The writer .therefore suggests a circuit 
similar to Fig. 3. This will be seen to 
consist of a high-frequency valve reflexed, 
crystal detector, followed by a note nagni-
fier and an optional second note magnifier. 
The transformers should be bridged with 
0.0005 mfd. blocking condensers where 
shown, and, of course, it is possible to cali-
butte the inductance and capacity in the 
anode circuit to 1,600 metres before start-

wirekerig 
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Fig. 3 —A three—valve reflex circuit suggested by the author. 

Fig. 2 —Aerial and lead-in wires and earth connection to metal keel. 

ing on the trip. One can thus either dispense entirely 
with the tuning condenser or else set it and instal it in 
some out of the way part of the set. If the aerial coil 
is on the small side and the condenser larger—say, o.00t 
mfd—the aerial tuning will alter very little with different 
types of antennœ, which are likely to be used from time 
to time. Filament resistances are fitted so that the first 
valve only is independently controlled. A small two-way 
switch is installed which will cut out the last valve when 
desired; a filament switch for this valve is omitted for 
'the sake of space, as it is no trouble to remove the valve 

LOUD.-SPEAKERS OF YESTE1IDAY 

AND TO-DAY. 

" Loud-speakers, their Construction, Per-
formance, and Maintenance," by 
C. M. R. Balbi, A.M.I.E.E., A.C.G.I., 
with foreword by Prof. G. W. O. 
Howe, D.Sc., M.I.E.E., pp. 96 with 
57 illustrations and diagrams. Pub-
lished by Sir Isaac Pitman and Sons, 
Ltd., London. 

The raucous-voiced loud-speakers of the 
early days of broadcasting, which bel-
lowed forth unmusical sounds in nasal 
tones, undoubtedly deterred many intend-
ing listeners from purchasing receiving 
sets, and it soon became apparent to 
manufacturers and experimenters that one 
of the most important problems to be 
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itself or even leave it running, since it consumes so little 
current. Grid bias is a necessity and may be adjusted 
beforehand and set. 

It will be seen that such a set can be constructed in a 
very small suit case, complete with high-tension batteries 
—too volts advised—and all that is needed is the addi-
tion of a small 2- or .4-volt accumulator, aerial and earth 
and loud-speaker. Some loud-speakers on the market to-
day are so designed that the owner makes his own horn 
and simply purchases the movement. Thus it is possible 
to include one of these instruments in the equipment and 
install it in a suitable position when necessary. 

Rigid Wiring Necessary. 

In conclusion, the writer cannot over-estimate the en-
joyment obtained from such a set, either afloat or in the 
country; but let him give one word of warning. Be care-
ful, in making the set, to use the best material; solder 
all the joints carefully and well, use stiff wire for connec-
tions, and give the set a test under approximately the 
same conditions you expect to encounter. By so doing 
one minimises the risk of a breakdown in some remote 
part of the country, far from soldering irons or repair 
shops. 

BOOK REVIEW. 

tackled was the reproduction of sounds 
in a manner that does not put too severe 
a strain upon the imaginative faculties of 
the listener or the well-known ability of 
the human ear to disregard a certain 
amount of distortion. 
In his interesting survey of the subject 

Mr. C. M. R. Balbi first defines the essen-
tial features of a loud-speaker as intensity 
of reproduction and accuracy. He then 
proceeds to outline the great improve-
ments effected in recent years and to 
describe the standard types, classified 

under three main heads : Electro-mag-
netic systems; semi-conductor and friction 
types; miscellaneous. It is in the latter 
group that the widest field for research 
is to be found. The author writes: 
"From the miscellany of half-tried ex-
periments it is probable that the perfect 
loud-speaker of the future will be evolved; 
anyhow, these models show promise while 
the limitations of the more familiar types 
are, alas! too well known." 
The concluding chapters deal, in a 

simple manner, with testing, public ad-
dress systems, and general advice to 
intending purchasers. A useful table of 
notes gives a list of all the standard 
makes, with brief remarks on their con-
struction and suitability for rooms of 
different sizes, and a short summary of 
faults and their remedy. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 

Correspondence should be addressed to the Editor, "The Wireless World," Dorset House, Tudor /Street, E.C.4, and must be accompanied by the writer's name and address 

INTERFERENCE ON SHORT WAVES. 

Sir,—With reference to Mr. A. E. Livesey's complaint of 
interference by commercial stations on the 30-40-metre band, I 
fear he does not realise the importance of these waves, and 
the great compliment that, has been paid to the amateur in 
allowing him the temporary use of this valuable band. Such 
stations as PCLL are showing us that efficient commercial ser-
vice is possible on these waves, and are no doubt carrying out 
experimental work of great importance; and, personally, 17 find 
it of great interest to receive spark transmissions from ships 
at Hong Kong, remembering that their normal range on 600 
metres is only a few hundred miles. 
I may also point out that the wave band allotted by. the 

I.A.R.U. for the Inter-Continental tests of amateur stations not. 
in Europe extends only from 43 to 35 metres. I have rarely 
heard a commercial station in this band, while most of the 
Italians are below 35 metres, although there are some very 
bad offenders. 
The terms of my licence gives me to understand that the use 

of 45 and 23 metres by British amateurs is only a temporary 
concession, liable to withdrawal at any tinte, and I shall not 
be surprised if eventually we amateurs are ayain forced to 
descend to the comparatively unknown "short waves." 
London, N.W.8. M. F. J. SAMUEL (5HS, 

A. E. Livesey, who writes in your issue of March 
24th, should also have joined the R.S.G.B. (T. and R.), and 
then he would have known that BYZ and BYC on 35 metres are 
not commercial stations! 
My grouse is with the "ham " who sends CQ about 20 times. 

with the merry lad who finishes off with K.K. and forgets his 
call sign, with the key-tapper who calls a foreign " ham " and 
gives both call signs at least twelve times and the intermediary 
once! Still, though only a short wave receptionist, I find lots 
of fun in it. 
Your correspondent, Mr. Meissner, regrets that his QSL cards 

do not always get QSL'd; well, neither do mine, and although 
1 use a printed card, I have sent out 45 of these to countries 
outside Great Britain that have not been QSL'd. Still, perhaps 
they were not delivered, and even if they were, perhaps the 
" hams " are not interested to know that I've heard their jolly 
old signals. 
W. H. TALBOT-SMITH, A.R.R.L., R.S.G.13. (T. and R.) 
Coventry. 

EXPERIMENTERS AND THE PUBLIC. 

Sir,—Without wishing to doubt the disclaimer of 6LB, 6LL. 
5ZG, in your issue of March 31st, I think it is possible that 
they may, without knowing the fact, be upsetting a " super-
het " some 200 yards away by means of a sub-harmonic. Here 
I have several times read stations known to work only (El 

180+10 ni. on a superheterodyne setting at about 2LO's wave-
length. 
May I in this connection repeat a story I once told to 

2LO's microphone. A crystal user complained bitterly of 
interference front a multi-valve set in the same block of flats. 
He was advised to call on its owner in a conciliatory spirit. 
He went, and his report on the result can be put thus : " He 
turned out to be a decent man. We tried many experiments 
and ultimately traced the trouble to a fault in my own set. 
We are now great friends." 

I suggest the moral of this story to the above three trans-
mitters. Let one transmit in his normal way and the other 
two make the 200-yard journey and ask permission to listen 
in on the latest American superheterodyne. Even if my theory 
proves incorrect the superior knowledge of the two may help 
the other man to work his " superhet" more profitably, an 
I hope that once again the report may issue : 

" We are all now great friends." 
Earl's Court., SW.5. J. II. REEVES (6HQ). 

Sir,—With reference to the letter from Mr. C. W. Railton, 
and the further correspondence in your issue of March 31st, 
regarding amateur transmitters, Mr. Railton is apparently 
unaware, when he pleads for further restrictions on the long-
sufferiiig amateur, that it is only out of consideration to 
13.C.L.'s with unselective receivers like his own that the 
amateur transmitter refrains from working his apparatus during 
programmes from the British stations. 
When asking for further restrictions Mr. Haillon and his 

sympathisers should remember that the transmitter's licence 
allows him to transmit at any tinte during the twenty-four 
hours, and his indignation should be replaced by a feeling of 
gratitude to those who, front a sense of courtesy, make the un-
written law which allows others with unselective receivers to 
enjoy their programmes with the minimum. amount of inter-
ference. E. C. CHIDWICK (50W). 
Clayton, E.5. • 

Sir,—As a long-standing reader of your valued paper, 
as well as being a B.C.L., may I protest against 
the attitude of certain correspondents with regard to 
experiments of amateur transmitters. To me, as well as 
to many of my friends, these amateur transmissions have for a 
long time been of the greatest interest. If such keen, genuine 
well-qualified experimenters (as I know personally many of 
them to be) are hounded off the ether completely, what scope 
is left for research except solely through professional channels 
(which I shudder to think of). 
Many B.C.L.'s go so far as to report on transmissions in 

such detail as to be of material aid to experimenters; are 
these to be included in the category of the '' suffering public "? 
After all, what is most desirable in our hobby is co-operation. 
Then this prodigy of the sciences will make its well-merited 
progress as the other sciences are doing. 
Therefore let the experimenter retain what little freedom 

he has left, and " shake the ether " in the interests of man 
kind. A. D. NARRAWAY. 
Barrington, nr. Shrewsbury. 

Sir,—In my !tumble opinion it should be merely a matter of 
give and take. Both the B.C.L.'s and transmitters have their 
duds. I know the old gramophone grind is terribly boring; 
in most cases it is not good enough to listen to with interest, 
and generally is of no experimental value. If an experimenter 
is really testing anything new as regards music broadcast, I 
should imagine he would use real music, not bottled stuff, 
as there is a certain amount of distortion with the average 
gramophone before one starts. It was all right in the ohl days 
before broadcasting, but to-day it is like entering an old 
penny-halfpenny cycle for the Tourist Trophy. Moreover, the 
few that do this sort of thing throw a bad light on the vast 
majority of amateur transmitters, who are so conscientious in 
their work that they cause no interference, and consequently 
the average B.C.L. never gets to hear anything about him. 

A 17 
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On the other hand, the B.C.L. could use a little more dis-

cretion before shouting too much about the poor amateur 
transmitter. If they were to study the art of selectivity a 
little more they would be able to listen to any jolly old station 
they like without any interference from the amateur. I think 
that the chief interference on the broadcast band is oscillation, 
commercial Morse, and-broadcasting itself. 
Before I close I should like, to make a little appeal to 

B.C.L.'s. Please don't blame us "hams" for everything in 
the way of interference. From my own unfortunate experience, 
if there happens to be any during broadcasting, and a man 
with a call sign lives round the corner, well, he gets it in 
the neck. When the Southern Railway commenced their 
elevated electric service in this district, I was actually blamed 
by some for the wonderful machine gun chatter caused when 
a train passed by. I often get a message passed to nie through 
my sister or brother (but very rarely to myself direct) asking 
me to stop oscillating on 2LO, etc., etc.-all this when my 
broadcast set cannot oscillate and my transmitting experiments 
are practically always of the laboratory type. 
My advice to all concerned is-B.C.L.'s learn a little more 

about radio, and transmitters reduce the gramophone stunts 
and really experiment. S. W. BUTTERS (5VU). 
West Croydon. 

Sir,-In view of your editorial in the issue of March 31st 
concerning amateur transmitters, I beg to call your attention 
to the case of one in the London district. 

Unfortunately I do not possess a wavemeter at present, but 
on a fairly selective set with a tuned H.F. stage in which 
an alteration of 5° of the A.T.C. will cut 2L0 down to about 
10 per cent, his signals are loudest at precisely 2LO's tuning. 
He broadcasts gramophone records on Sundays from 6 to 8 
approximately-at least, that is the only time I have heard 
him-and invites listeners to call at his address, which he gives. 
This address is a wireless shop, outside which is an enormous 
loud-speaker, and, if one may judge by the noise, the owner 
of the shop can never even have heard of grid bias. 

Incidentally, why are experimental transmitters always re-
ferred to as amateurs? Probably ninety per cent, of them are 
engaged in some way or other in the perfectly honourable 
trade of electrical engineering, of which wireless is surely a 
branch, or else receive money for writing articles on wireless 
in the semi-technical Press. Admittedly, the majority of these 
persons pay for their apparatus out of their own pockets, and 
carry out their experiments in their spare time, but if they 
stumbled on some new discovery would they not patent it rather 
than present it to the world ? 

In these days, when the trade of " amateur " sportsman is 
so much more paying than that of professional, let it be the 
aim of all experimenters to engage in genuine research, and 
let them combine to request the Post Office not to license 
" amateur" transmitting stations for ally other purpose. The 
unfortunate broadcast listener would then have no grounds for 
complaint, as all these " ether hogs " would then be eliminated. 
London, S.E.5. L. P. CLARKE. 

Sir,-We have noted with interest the various letters on the 
subject of " Experimenters and the Public," and should also 
like to give an opinion. With regard to foreign stations, 
these do not transmit for the benefit of " the suffering public " 
in England. If it is desired to listen to these, however, why 
not listen when the local station is on? But with their un-
selective receivers this may prove impossible to many B.C.L.'s, 
although we do not think they have demanded this station 
to close down. (We may mention here that certain B.C.L.'s 
wanted ship transmissions to cease during broadcasting hours. 
Evidently broadcasting is more important than lives at sea.) 
Then again, B.C.L.'s are not bound to listen to amateurs 
when broadcasting is not in progress and criticise their 
transmissions. 
The amateur has very little time in which to carry out his 

experiments, unless he stops up half the night; therefore, 
Sunday is looked forward to by many for this purpose. 
Another point is that South-East London alone possesses more 
" hams" than any other town in England, and yet foreign 
stations can still be received on a suitable receiver when the 
majority of these are " on the air." 
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Lastly, transmission permits are not granted to all and 
sundry who apply; there are years of experience behind every 
one of them. These " hams," although in the minority, are 
bonded together throughout the world, and are not going to be 
trodden underfoot. CYRIL R. WATERER (2HP). 
London, S.E.4. ERNEST F. WITHERICK (2BMA). 

Sir,-On Sunday, March 21st, amateur telephony transmis-
sions were specially listened for on a " straight" 1-v-1 or 1-v-0 
receiver, at various times, as specified below. .0n all occasions 
before 6 p.m. a large number of these stations were transmitting, 
and interference due to heterodyning between them, and to 
local oscillating receivers was troublesome. Many call signs 
were heard, but I prefer not to mention individual transmitters. 
Below are given the wavelengths on which these transmissions 
were heard. These are approximate only. They were not 
checked with a wave-meter, but by means of carefully plotted 
calibration curves for the receiving-set used. When checked, 
as they very frequently are, against transmissions of known 
wavelength, or when used for searching far distant stations 
from published wavelengths, these curves have always proved 
to be pretty accurate. 
Approximate wavelengths in metres (listening times, 11.0-11.40, 

1.10-1.25, 2.10-3.25) : 320, 322, 325, 345, 346, 347, 363, 364, 370, 
375, 377, 392, 397, 412, 415, 417, 437, 442, 445, 457, 460, 475, 487. 
Some remarks overheard were interesting. One transmitter 

complained of the heterodyning that was making reception diffi-
cult. Another stated that " There are about thirty Manchester 
stations working, so it is -nearly impossible to tune-in anything 
but a carrier." Another, transmitting on 475 metres, stated 
that he was closing down till 6 p.m., but would be on again then. 
Approximate wavelengths in metres (heard between 6 p.m. 

and 8 p.m.) : 342, 348, 350, 357, 388, 430, 445, 452, 455. 
In a considerable number of cases foreign stations were de-

finitely heterodyned by these amateur transmissions. The last 
was heard at 7.32 p.m., the amateur station being situated in 
Manchester. Reception was difficult. Foreign stations were 
everywhere, and in many cases these heterodyned each other 
more or less. Local oscillating receivers were a nuisance, and 
towards 7.30 p.m. atmospherics became a bit troublesome. There 
was, of course, Morse jamming at times. 
The important point is that these results, while certainly open 

to criticism as regards a high degree of accuracy in measure-
ment, are surely sufficient to prove that Mr. Maurice Child is 
in error in stating that there are very few amateur transmissions 
nowadays above 200 metres, at least so far as South Lancashire 
and Cheshire are concerned, and, further, that although the 
number in operation between 6 p.m. and 8 p.m. Was, on this 
occasion, small in comparison with the earlier hours, there is 
clear evidence that Mr. Railton's complaint may have some 
justification, arid at least cannot be summarily dismissed as 
unworthy of serious consideration. 

It is perhaps worth mentioning that between 6 p.m. and 8 p.m. 
the operator of an amateur transmitting station working 
" duplex " with another amateur, on a wavelength of about 455 
metres, was discussing the question as to whether their trans-
missions could be interfering with the reception of broadcasting. 

J. H. S. FILDES. 
Llandudno Junction, S.O., North Wales. 

BROADCASTING PHOTOGRAPHS. 
Sir,-I have been particularly interested to read your ex-

cellent description of a simple apparatus for the transmission 
of photographs by radio. 
I note that reference is made to a novel method of coating 

a copper plate with a non-conducting film, using the high lights 
as relatively conducting portions of the picture. This method 
was fully patented by myself and put into use many years 
ago. The patent was originally secret, the number being 1117 
dated 19/1/18 M.I.D. Sec. Ptnt. No. 58. 
I do not for a moment suggest that improvements have not 

been achieved, but my claims at the time were specifically in 
reference to this particular method of transmission, and, in 
justice to those who assisted me during my experiments, it 
would seem courteous that some reference should be made to 
these facts. A. M. LOW. 
Bedford Park, W.4. 
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BELOW 100 METRES ON A FLEWELLING SUPER. 

Sir,—Among the great variety of receivers evolved for short 
wave reception the Flewelling super-regenerative circuit has re-
ceived scant attention. Yet this circuit, too often regarded 
as a " freak," is eminently suitable for short wave work. I 
should therefore like to describe the short wave receiver I use 
and to mention some of the excellent results obtained. 
Th circuit used consists of the modified Flew°Ring, in which 

only one large capacity fixed condenser is used. 
Certain slight modifications have been made to facilitate short 

wave reception, but, taken as a whole, the circuit is of the 
standard Flewelling type. The components are mounted on an 
ebonite panel 39in. x 10in., this size ensuring ample spacing of 
parts, a most important factor. The coils used are mounted on 
ordinary (-ail plugs, and are of the basket weave type, made of 
No. 18 d.c.e. copper wire. The values used are :—Aperiodic 
aerial coil, tightly coupled to closed circuit coil 2 turns. Closed 
circuit coil 7 turns. Reaction 8 turns. By reference to the 
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',towelling circuit adapted by Mr. Chapman for very abort waves. 

circuit diagram it will be seen that the reaction is tuned with 
a 0.00025 mf. variable condenser, the closed circuit coil being 
tuned by a 0.0005 mf. condenser. These condensers are of 
the low loss square law pattern. A Liasen vernier condenser 
provides the fine tuning so essential in short wave work. 

In place of the usual 0.006 mf. fixed condenser for super-
regeneration a 0.01 mf. fixed condenser is used, as it has been 
found to give better results. An ordinary type valve holder is 
used, although an anti-capacity type would be better. A Burn-
dept dual rheostat gives fine filament control, and a Marconi 
D.E.5b valve is used. The grid leak is variable, and the ad-
justment of thus is very important if the correct Flewelling 
effect is to be obtained. 

In many cases it will be found that an earth connection can 
be dispensed with. To operate this receiver the reaction coil 
and closed circuit coil are closely coupled until a shrill whistle 
is heard. This is the Flewelling effect, and unless this is heard 
the advantago of the Flewelling circuit will be lost. This 
effect can be controlled by the reaction condenser. Searching is 
then performed with A.T.C. and vernier. 
The results obtained with this circuit have surpassed all 

expectations. The range covered is 150-30 metres, and over 
200 amateurs have been logged during the last six months. 
French 8PX, 8AR, and American 2AF11 have been received at 
great strength. In short, the results on C.W. are all that 
can be desired. On telephony 2SZ (45 metres) lias been 
loudly heard at South Norwood on the single valve. 
Most of these results have been obtained on a very poor 

aerial, and when a better can be erected better results still 
are expected. There is endless room for experiment on 
_the lines of the Flewelling circuit, and 'the writer would be 
glad to hear of results from other experimenters. To those 
who try this circuit I say "good luck and signals R9." 
East Croydon. B. THREADER CHAPMAN (2BHW). 

4 DAVENTRY HARMONIC. 

Sir.—Whilst trying out coil combinations to rece.ve the 
Etigl.v-New York telephony, I stumbled across, presumably, 
a hai:itionic of Daventry, on about 8,000 metres. The strange 
thit:g to me was that reception was both stronger and purer 
than on the correct wavelength tuning. This latter I get 
best with a 200-turn coil, tuned by a 0.001 series condenser 
on the aerial side, with reaction, 250-turn coil also condenser 

573 

tuned. The harmonic tuning was with a 750-turn coil in the 
aerial, all other values identical with the 1,600-metre tuning. 
I found the harmonic tuning much sharper and more satisfac-
tory in every way. It would be interesting to learn what 
others have experienced in this direction. I get the Rugl y-New 
York telephony strong and clear • from both stations, w.th a 
600 turn coil in the aerial circuit, and all other values as 
above. I find that it is necessary to couple fairly close, to 
oscillate freely, and then gradually to work out the distortion. 
Eventually I get the speech equally as clear as any of our 
own broadcasting. New York reception is occasionally 
stronger than Rugby. The set used is a detector and two 
L.F. combination. E. G. GRINDROD. 
Windy Gap, Aughton, nr. Ormskirk. 

IGNORED QSL CARDS. 
Sir,—In The Wireless World of March 24th issue I notice a 

letter from Mr. Meissner (DE0122) with regard to QSL cards, 
and so worded that one must assume that the British stations 
mentioned are those guilty of not replying to reports. 
As my call-sign is mentioned, I must point out that all re-

ports sent to me are answered, and this is the case with all 
" Gi" stations. We are all new stations, and this is one point 
that we are all agreed upon; I am not speaking officially for 
Ulster transmitters, but from a personal knowledge of their 
views. 
I have had no report from DE0122, and I must assume that, 

like many Continental amateurs, he sends reports via the 
" Journal des 8," or some other paper. The papers hold the 
cards until they are applied for, and unless one is a subscriber 
une does not know that cards are waiting to be claimed. This 
means, then, that the stations concerned will be accused of 
shirking what is an obvious duty. 
I was a listener to short wave signals for some tinie before 

I began transmitting, and found that appreximately 95% of 
the British stations replied. 
Cards for British stations -should be sent to some British 

journal or amateur. If any station in Northern Ireland is heard 
but QRA is unknown, I shall be pleased to forward reports 
where possible. 

It may be imposing on your kindness to add anything further 
to the letter, but I must add the " grouse" of this station to 
that of Mr. Livesey about the commercial interference on the 
amateur wavelengths. I need not say that with amateurs 
attempting to carry on tests while BYC is transmitting, the 
situation is impossible. Mr. Livesey says that BYC is on about 
33 metres. I have heard BYC on six different wavelengths in 
that region simultaneously and on spark—yes, and this is 1926! 
1 should be very pleased to hear from listeners or transmitter's 

who could arrange a schedule with me for carrying out tests 
on fading. 
Thanking you for the space and information that you extend 

to the short wave enthusiasts. 
T. P. ALLEN, B.Sc. (Gi 6YW). 

9, Ardgreenan Drive, Belfast. 

Sir,—With reference to the letter from E. Meissner regard-
ing transmitters who do not acknowledge QSL cards, I would • 
say that, while quite agreeing with the practice of sending 
reports, so long as they are detailed or contain useful informa-
tion, I think that there is another point of view. Lately I 
have received many QSL cards, amongst them being several 
worded more or less as follows : " Yr sigs received last Sunday 
after noon. Were you working? Yr QRH about 45? My 
receiver, etc. . . . Pse QSL." Such reports are of no use 
to anyone (except the G.P.O.), and unless B.C.L.'s can do 
something better they must expect to receive scant attention. 
I should, however, like to add that I have received some 

very valuable data from B.C.L. reports, which I have been 
very pleased to confirm by means of a QSL card. 
An excellent article on " Ps e QSL Card " appears in the 

March issue of " Q.S.7'." which might be read and followed 
by transmitter and B.C.L. alike—to the profit of both. 

"Picture galleries " cost money, and many a transmitter can 
ill afford to pay for the decoration of other men's walls when 
he gets no return for his money. " Give value, and you'll get 
it returned" might be a good QSL motto. 

G2Ze. (T. and R. Sect., R.S.G.B.). 
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Methods of Tone Control. 

Can you indicate to me broadly the prin-
ciples upon which tone coat nil devices 
operate? 

When an orchestral piece, for instance, 
is broadcast a correct musical balance is 
effected by the conductor of the 
orchestra, and if we possessed a perfect 
transmitter and a perfect receiver so that 
all the musical frequencies emitted by the 
orchestra were transmitted, amplified and 
reproduced by the loud-speaker exactly as 
they were produced by the orchestra, then 
there would be no need of tone-control de-
vices, except to fulfil the desires of those 
listeners who felt that they could improve 
upon the efforts of the conductor of the 
orchestra. Unfortunately, in the first 
place, the amplifying apparatus between 
microphone and transmitter does not 
faithfully preserve the musical balance de-
livered to the microphone, and so certain 
orrective devices have to be introduced 

so that the actual modulated energy 
radiated from the transmitting erial is 
a faithful reproduction of the musical fre-
quencies delivered to the microphone. 

In a receiver-amplificr distortion is 
introduced, due to uneven amplification of 
the various musical frequencies. If, for 
instance, the detector valve is followed by 
an L.F. transformer of inefficient primary 
impedance, the lower musical tones are 
seriously under-amplified, and in the case 
of the very low musical frequencies, rm 
amplification takes olace at all. 
quite impossible te insert any device 
the second stage of amplification which 
will recapture the lost frequencies, al-
though if they are amplified sufficiently 
to reach the second stage, then we may 
insert a corrective device to balance mat-
ters up by deliberately shunting away 
some of the higher musical frequencies so 
that after passing this second stage the 
balance between the lower and upper musi-
cal frequencies is more or less equal. 
This is, however, a very inefficient manner 
ii which to bring about the desired re-

BOOKS FOR THE 
HOME CONSTRUCTOR 

Issued in conguoction with" The IV ireless World." 

" THE HOME CONSTRUCTOR'S 
EASY—TO—BUILD WIRELESS SETS," 
by F H. HAYNES. Price 1/6 net. By Post, z,9. 

" TUNING COILS AND METHODS OF 
TUNING," by W JAms.s. Price 2/6 net. 
By Post, 2/10. 

" HOW TO BUILD AMATEUR VALVE 
STATIONS," by P. R. COURSER, B.Sc. 
Price 1/6 net. By Post, z/8. 
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Price 1/6 net. By Post, z/8. 
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3/6 net. By Post, 3/9. 
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" The Wireless World" Information Department 
Conducts a Free Service of Replies to Readers' Queries. 

Questions should be concisely worded, and headed "Information Department." Each 
separate question must be accompanied by a stamped addressed envelope for postal reply. 

suits, because in any case the lowest musi-
cal frequencies are lost altogether by the 
primary of the first transformer. It is a 
far bette plan to manage to liare a suit-
able transformer in each stage so that all 
musical frequencies are as far as possible 
brought to the output circuit of the first 
valve, and then we can apply the little 
correction which is necessary. 

It should not be forgotten that even 
when using a transformer with the high-
est primary impedance that can be ob-
tained a fier the customary high-impedance 
deteetoi valve, it will be usually found 
that the lower musical frequencies are still 
not amplified to the same extent as the 
middle range of musical frequencies, 
whilst, on the other hand, the use of re-
action tends to emphasise Lite lower fre-
quencies. 

Possibly one of the simplest and most 
effective means of balancing up discrep-
ancies in the amplification of the lower 
musical frequencies is to make use of the 
choke filter circuit illustrated in Fig. 2, 
page 953, of the Dec. 30th, 1925, issue of 
this journal. The first precaution to be 
taken is to use a choke with character-
istics suitable for working in conjunction 
with the output power valve. Now, if 
we find that the higher musical frequen-
cies are too predominant, we can 
effectively shunt, some of them away by 
means of a small condenser in parallel 
with the choke, these frequencies passing 
through the condenser instead of setting 
up voltages across the choke by virtue of 
the fact that the condenser offers less im-
pedance to their passage than does the 
choke. 

If on the other band, due, perhaps, to 
the use of considerable reaction necessary 
to bring in a distant station, the lower 
tones are too predominant, this ca-n be 
corrected by lessening the capacity of the 
coupling condenser between choke and 
loud-speaker. A good arrangement is to 
use a number of large condensers in 
series, and arranging a stud switch Sc) 
that more or less of the condensers could 
be brought into scrim An alternative 
arrangement would be to use a number of 
small condensers with a special type of 
switch arranged to place more or less of 
them in parallel as required. The effect 
is the same in any case, namely, to 
" lose" a certain amount of the too pre-
dominant lower frequencies by lessening 
the capacity and so raising the impedance 

of the coupling condenser to the 
of the lower musical frequencies. 

0000 

passage 

"Reflex" or " Reaction." 
R,cenlly perusing some " wireless notes" 

in a lay journal, I twine across the 
expression " low-1 regrueney reaction." 
As I have always understood thot in 
the ordinary singe-valve regenerative 
set it is high-freguency energy which 
m's fed back into the grid circuit of 
the valve from the piale circuit, I 
shall be glad if you can explain the 
meaning of this term. 11.11.A. 

In the ordinary single-valve set em-
ploying a reaction coil we obtain an in-
crease of signal strength by feeding the 
magnified H.F. energy in the plate 
circuit back to the grid circuit. It 
would appear, then, that the word 
" reaction " or " regeneration " implies 
the feeding back of high-frequency 
energy. As the term is generally used 
this is so, of course, but a moment's 
thought \yin make it abundantly clear 
that it would also be possible to feed back , 
law-frequency energy from the plate 
circuit to the grid circuit of the detector 
valve by the simple expedient of con-
necting the primary of an intervalve 
transformer in the plate circuit of the 
detector valve, the secondary being eon-
nezted in the grid circuit. Such an 
arrangement is nothing more or less than 
low-frequency reaction, and is used in a 
large number of receivers, although such 
circuits are more usually referred to under 
the name of " reflex " or " dual " circuits. 
Strictly speaking, of course, there is no 
reason at all why the ordinary single-
valve reaction should not be termed a 
"reflex " circuit, since energy is " re-
flexed " or thrown back again into the 
plata circuit. Usually the terms "re-
action," " regeneration," or " retro-
action" are applied to those circuits 
where the energy fed back is high-
frequency energy, whilst the term " re-
flex circuit," or "throw-back circuit," 
are applied to those circuits in which the 
energy fed back is at low frequency, 
although this is only an arbitrary 
arrangement adopted by general custom 
and consent, and, strictly speaking, the 
words are all synonymous, since no pre-
fix or suffix is attached to them to indi-
cate specifically the frequency of the 
" reflexed " energy. 
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TMC 
Low Capacity Keys 

combine 

Extreme Low self—capacity. 
A positive locking action. 
Rapid make and break. 
Unvarying performance. 
Adaptability to varied switching 
requirements. 

Strong and accurate construction. 
Pleasing appearance. 

All the live parts of the key are 
efficiently insulated from the frame. 
Individual parts are machine - made, 
ensuring accurate construction. The 
"gold-silver" contacts are always clean. 
The ends of the springs are tinned to 
facilitate soldering. Escutcheon plates 
and levers are of polished and lacquered 
brass or finished in bright nickel plate. 

T.M.C. Low Capacity Keys are 
made in 3 models: 

No. 1. 12 point, 3 position 
No. 2. 6 point, 2 position 
No. 3. 24 point, 3 position 

7/-
.. 6/-
.. 15.'6 

Have you sent for your 
copy of the interesting 

T.M.C. Catalogue ? 

It is free on request. 

Telephone Manufacturing Co., 
Ltd., 

¡loi 1 ingsworth Works, 
West Dulwich, 
London, S.E.21. 

'Phone: Sydenham 

If your dealer (loes not stock T .M.C. 
Goods we will supply you direct 
at the above prices, post free 

lsr AND 2:.:D STAGE 

THE AUDIO 
TRANSFORMER 
Are you building? Do you want more power 
without choking the purity of those smooth, 
level tones ? The Brandes ist stage Trans-
former has a high voltage amplification ratio 
of 1-5. This, together with a straight line 
amplification curve, means that the amplifi-
cation is constant over a wide band of 
frequencies, thus eliminating resonance. The 
1-3 Transformer amplifies over speech, 
pianoforte and harmonic ranges equally 
well. Mechanically protected and shielded 
against interaction Terminals and outside 
soldering tags. 

¡ / 6 

la/ta 1-5 (black 1-1111511). Ratio 1-3 (brown finish). 
Table-Talker Brandola Matched Tone 

301- 901- Headphones, zo,'-

Brandes 
andes Limited, 2.)6, Reà,ent St., London, IV .1 

from any good Dealer. 
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Imummummummommummummummimmummulmmummummumummum . 
I ANOTHER INTERESTING COMPETITION 

FOR "The Wireless World" READERS 
I 

I I • 
£10 n Cash Prizes i 

First Prize £5 Third Prize £1 
Second Prize £2 Four Consolation Prizeseach. 

ALL YOU HAVE TO DO! 

.. 

ill 

, 

I PLACE in the order of merit, according to your judgment, the nine most attractive 
and convincing advertisements in the current issue; classified as follows :— 

1st, 2nd and 3rd most attractive whole pages. 
1st, 2nd and 3rd most attractive half pages. 
1st, 2nd and 3rd most attractive quarter pages, or smaller spaces. 

I The following considerations determine the real value of an advertisement: 

(1) Its arresting character: which depends upon its attractive arrangement, with or 
without illustration.•  

(2) Its obvious truthfulness: truth in advertising is a sound business maxim, as well as 

I an ethical necessity. . 
(3) The convincing quality of its descriptive matter: an advertisement is of no value if 

it does not induce the reader to purchase the article advertised, when the need 
• arises, on its merits as described. 

IVOTING COUPON 

' I 
i B. :es 
I 

I 
id 
• 
1  

• 

l 
. . Whole Page Advertisements. Half-Page Advertisements. Quarter-Page or Smaller Adverts. 

Page No. Name « Advertiser. Page No Name of Advertiser. Page No. Name ol .1.1rerti;: r. 

1 

ri 
1St 1st 1St 

ea 
m 

2nd 2nd 2nd 
' I 

3rd 3rd 3rd I 

Name  Address  
(DI BLOCK LETTERS) 

%%TIEN you have filled in all the numbers on the coupon, write 
your name and address clearly in block letters in the space 
provided, and post the completed coupon to: 

" The Wireless World," 
Dorset House, Tudor Street, London, E.C.4, 

• marked in bottom left-hand corner " Advertisement Competition." 

ALL COUPONS MUST BE POSTED TO ARRIVE NOT LATER THAN APRIL 19th, 1926 

. RULES and CONDITIONS. 

el s. Tie- dvcision ot the Advertkenp nt Manager of " The Wireless World" 5. The Competition ii to arrange the list of Advertisements M what is Ion any point connected with the competition must be accepted as final. considsred to be the order of merit. The correct order of merit will be 
2. No responsibility can be accepted for any letters last in the post or otherwise. Proof of posting cannot be taken as proof of delivery. obtained by counting the ates given by competitors. v  

3. No member of the staff of The Wic•less World" or companion 6. The competitor whose list agrees or most nearly agrees, with the 
journals will be eligible to compete, nor to benefit in any way from the popular order as hull, ited by the total votes will be awarded the First 

I prizes offered. Prize, the next nearest the Second Prize, and so on. 

4. Each prize-winner will be notified by post, and a list of the prize-
winners will be published in 'The Wireless World" as soon as 7. Entry into this competition implies full acceptance of all the fore-
convenient after the close of the Competition. going rules and conditions. 
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PERFECT Grid-Leak SERVICE 
When you ask your Wireless 
Dealer for a grid-leak he will 
render you perfect service if 
you say you want a reliable one. 

He will at once hand 
you a "Bretwood." 

All " Dretwoexi" ¡'rodons carry 
a Three Years Guarantee. 
Write for Coniplik 

Price of GRID-LEAK or ANODE RESISTANCE 
3/.. (Prie., with Comlenstr as illustrat..i 4 - 

Postage ott either 3d. 
Each. Obtainabk front most Wireless Dealers  

BRETWOOD Ltd., 12-18 London Mews, Maple St., London, W.1 
-21121iMalle 

•  

IT IS TRUE!!! 
that a good aerial and earth mean enormous improvement 

in reception. Have you overhauled yours this season ? 

R.A.F. MASTS.-2ft, 8in. Sied  Tube. Ilin. socket., sections, I 5ft.. 7/6 ; 
20ft.. 10/-; and 30ft., 14/.. Fittings stocked. 4h. 3in. Sections, 2jin., 

INSULATORS.-The R.A.F. Light Weight Aerial Insulators, brass ring 
and screwed tension stern. Millions in use. 10,000 in stock. I"- per 
dozen. Transmitting Insulators. 116. 

3,000 PORCELAIN LEAD-IN TUBES.-Straight or drip proof ends, 
6d. and 9d. each. Egg or china reels, Id., or 9d. per doz. Bullerdix 
Bell A-rial. 1/. ; large. 1/3. 

AEROPLANE AERIALS-110ft. 7-strand hard drawn H.C. Copper 
wire wound on bobbins to run out freely. Sale price, 1/3. Post 3d. 

EARTH MATS.-Calv. iron wave plate. with Electron wi.e riveted ogg, 2 
post. 9d. Cooper Mesh Earth for short was es, 126 each. Earth spike., 1 3. 

EARTH WIRE.-Flex rubbe,ed. 1/. dozen yards; 100 yards roil, cheap, 86. 
WIRE.-New 22 Gauge cotton-enamel covered. 1'6 lb., cut price. Two 

tuns all gauges in stock. Navy 7/22 Ewen. Aerials Superflux, 3/- 100ft. ; 
Electronic Aerial, 100ft.. 1/3 ; 500 joz. reels 28 gauge S.C.C. wire gnake. 
two Broadcast Coils, 44 each. Vukanised Flexible Cord. 11- doz. yards 
Catalogue, 44. 

PORTABLE FRAME AERIALS, 21/.. Deacons, 10.'.. 
LOUD SPEAKER EXTENSION WIRE.-6,- 100 yards. Tian.former 

Coil Wire. 1/3 lb. 
MICA SHEETS.-Best Ruby Mica for Condensers, .002, 2 by 2 by .002 

thick, I!. per dozen. 
SPARK SETS.-Sterling Coil wound 31b. fine wire. Oscill. adj. Spark 
Gap on ebonite. Tapped Helix 5 to 600 metres. H.T. Mica Condenser. 
Terminals and fittings on ebonite. fine panelled case. Cost £15, and 
given away at 12/- each. Post 1/6. 

PRECISION INSTRUMENTS.-Finest Aoek in London. 2.000 to 
select from. Plate 0-5, 0-10 m/a and 0-25 m'a. etc.. 226. Ammeter. 
or Voltmeters. 5/. ; Voltmeters. 6/120, 11/6; 0-30 volts. 10/- ; 120 
volts, 20/- ; 600 volts. 55/. 0-1,000 volts, £3 ; 1,500 volts, £4 10:- ; 
2,500 volts. £6. Moving Coil Micro-ammeters, 45', Central zero, 35/, 

RADIO TEST SETS arc a nccessity.-7 Range Set, in Walnut ease. 57/6. 
Elliott & Ferranti Laboratory. Millivolts to 250 vnIts. 1/10 Milliamp. 
to 25 amps., and all between. Half price. £5 10s. 2-Range A.C. •re.ters 
in Walnut case. Capacity and In.ulation Te.ters, £7 10s. 
SEND 44. STAM S FOR ENLARGED ILLUSTRATED CATALOGUE 

and lull I.st of Radio Bargains 

ELECTRADIX RADIOS, 'Phone : City 0191. 
218, Upper Thames St., E.C.4. 

Pam. MR 

- Scrap your H. T. 
Batteries!! 
Use your Electric Lighting Mainsl-

With the " DYNIC" D.C. REGULATOR 
It plugs into any convenient lamp socket and provide. a smooth 
11.T. Supply, Ins voltage.. (tom any D.C. mains above 100. 
Type X.-Por General Use Price. £3 0 0 
Type N.- Gees the Mains as Aerial and Earth in addition 

to II T. Price, £3 10 0 
Type O.-Provides 6 tappings to: negative Grid !tit. In addl. 

Don to 11.T. Price, £4 0 0 
Type (55.-Combines N, and 0. Price, 54 10 0 
All Models in De Luxe finish to I netructIons l'oe age 1,• 

at CI extra. 

Fend for Folder and elate your Ma;pie redo, 
JONES & STEWART 

59, Robertson Street, GLASGOW, 0.2. 
Telegrams. "Gadgets," Glasgow. 'Phone Central 4393. 

Please mention this Journal. 

-the dependable 

EBONITE 
(REGISTERED TRADE MARK) " BECOL " is more than a trade 
mark-it is your protection. It stands for all that is best in ebonite 
manufacture-it is a positive guarantee of panels free from surface 
leakage. That's why the expert, wherever he may be, says " BECOL" 
He knows from experience there is no better ebonite in the world. 

RODS, TUBES, SHEETS, MOULDINGS. 
A hracs ask for "BECOL " 

THE BRITISH EBONlif Co. Ltd., Hanweil,LONDON, W.7.  I 
., N •;".)\77 e 
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The March of THE PELICAN 
UNIVERNIER 

The Pelican Univemier is steadily moving on to more 
panels because it gives to the set owner that nicety of 
control which is needed to bring in those elusive 
stations. 

The vernier control is secured through a mechanism 
which causes the rotation speed of the knob to be no 
less than twelve times that of the shaft. 
The Pelican Univernier fits all sets, you simply replace 
the old dials with the Pelican. 

PRICE 6/.. 
Guaranteed throughout. 

Obtainable from most Dealers. 

Write for details of the "Pelican" Self-contained Sets. Prices 
from £.10 to £40 inclusive of Rnyolticq. 

CAHILL & COMPANY LTD. 

64, Newman Street, 
London, W.1. 
'Phone: Museum 9236. 

Pare' Ad. 

SIZE REMITS' 
WAIF MIZE COS? / 

The secret of the crystal-clear 
reproduction is the new cast-in 
diaphragm. Fully guaranteed. 

Send for your FREE copy of 
our new catalogue 

General Radio Co. Ltd , 235. Regent St., W.1. 

35/-

ALL 
GOOD 

DEALERS 
DEMONSTRATE, 
•SEE IT TO. 

DAY 
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Geared Skeleton Coil Holder 
Buy this Quality coil holder and have a real 
low loss component. Stripped of all super-
fluous material this holder has a negligible 
amount of self capacity and the geared action 
gives wonderful control of the moving coil through 
an arc of over 90 degrees. 

PRICE 11 Three-way holders of this 
as illustraled .31 type can also be supplied. 
Postage 4d. BRITISH—FROM START TO FINISH 

nalitil 
RADIO  C.) 

GOSWELL ENGINEERING CO., LTD., 
97, WHITE LION STREET, LONDON, N.1. 

Telephone—North 305r. 

 • 

.-.=-------- WILL SING 

Ob:asneble ai 

Ali London's 
Larges! Shores. 

A. etc, 5 VOLTS, wee AMPS. per Filament 
D.B.A. 241 VOLTS. 018 AMPS. per Filament - 
D.E.S. IS to 2 VOLTS, 0•33 AMPS. pet Filament 
D.E.OS. 3 VOLT.'. USS AMPS. per Filament • 

GIs 
1st-
16/.. 
11Rd 

Here is a Valve giving you Finest Quality and Volume 
with Economy It is of equally high grade as H.F, 
Detector, L.F., or Power Amplifier. 

The little switch places at your command each of t 
Filaments separately, or any z in parallel for Power 
Amplification. Each Filament gives the Valve a New 
Life. 

ALL VALVES are Guaranteed. 

POOR IMPROVED TYPES. 

If unible to obtain from your dealer write direct :— 
NELSON ELECTRIC COMPANY LIMITED, 

Marton !Park, London, S.VV.19.. 
Telegradne, Valveneleo. %likable, London. 'Pilot,: Wimbledon Vi 

THE eu 
ELE33 

FOR AMATEURS AND EXPERIMENTERS 1926 

" The WIRELESS ANNUAL" 
is a volume of particular interest 
to every wireless enthusiast. It 
contains a mass of interesting 
and valuable information, which 
can be relied upon to be 
thoroughly accurate and depend-
able. Amongst many other 
features may be noted the 
following special items: 

PRINCIPAL CONTENTS: 
CALL SIGNS of ALL KNOWN 
AMATE UR TRANSMITTING 

STATIONS in Great Britain, 
France, Holland, Germany . Sweden, 
Finland, Italy, Spuuln, South Africa, 
India, Australia, New Zealand, and 
South America: REGULAR 
TRANSMISSIONS (Morse and 
telephony) : RECEIVER CIRCUITS 
(16 pages of diagrams and notes): 
GLOSSARY OF TECHNICAL 
TERMS: CLASSIFIED DIREC— 
TORY OF MANUFACTURERS: 
VALVE DATA, USEFUL TABLES, 
FORMULE and INFORMATION 
on all subjects of interest to 
AMATEURS. 

This book will be of very real assistance in 
your wireless studies. No amateur worker 
should be without it. Get your copy to—day! 

e 

Obtainable fronz all booksellers or direct from the offices of 

" The Wireless World," Dorset House, Tudor St., London, E.C.4 

HIMM 

Price 2/6 net. By Post 2/8k 

WIRELESS 
ANNUAL 
FOR AMATEURS 
á EXPERIMENTERS 

1 9 2 6 

.8b 

• 

A44 Mention of " The Wireless 1Vorld,'!. when writing to advertisers, will ensure prompt attention. 
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For trouble-tree condenser efficiency 
always specify the tanino) roi...2211 

Watmel fined condeuier. 

Siam up to '002 - • . 
Size, '0025 to 'We • - 

I tere's a splendid I, tile rotnpcnent, 
the Wattnel combined Grid Con-
denser and Fixed Grid Leak. 
Saves space, time and money. 
Built to allow the Grid Leak to 
be connected either across the 
condenser or direct to the filament 
(A the detector valve. 

Price 2/6 each. 
fiend o rottrard foe full defog,: of the 
rash,. 114ito,1 produrtx. 

The Watmel Wireless Co. Ltd., 
332s. Goswell Rd., London, E.C.1. 
Itrproxrelintire tor LooroxAire Chr+hirr: 
Sir. J. fiartley Street, 

Levershutur, Manchmtcr. 

CAXTON 4-VALVE CABINET 
Made for Sets " All Concert Receiver," 
Fieldless Coil Three Valve Set." 

"Any Valve Low Frequency Amplifier." 
Sp2cial Cabinets made to customer's measurements. 

Prices ()noted. 

Cash with Order. Fumed Oak 

Dark or Jacobean Oak 
Real Mahogany 
Detachable 7" deep Base Board to mount 16 by 8" panel to :Ode out of Cabinet frcnt. 

The two beaded front doors as illustrated, placed 2 ins. in front 
of the enclosed panel at 10, - extra. 

Ebonite or Radion Panels Supplied and perfectly Fitted 
at low extra cost. 

All Polished with the new enamel that gives a plass hard surface 
that cannot be soiled or scratched. SENT FREE.—Catalogue 
of standard Wireless Cabinets in various sizes and woods. 

El 5 0 

£1 10 0 

£1 14 0 

7'acked and delivered free in U.K. No. C 2 

CAXTON WOOD TURNERY CO., Market Harborough 

Me E 
c..01,mvEST SCLIENCE 

1_ N 

AMA,. \ZINK OE PROGRESS, INVENTION AND DISCOVERY 

liDERN SCIENCE" is a monthly magazine 
‘vhich records recent advances and discoveries 

in all departments of science and industry : surveys 
technical and mechanical developments; and provides 
a forum for the interchange of information and views 
on all subjects coming within the scope of the journal. 

SUBSCRIPTION: Hs, per annum, post free. 
From all newsagents and bookstalls or direct from the Publibliers: 
HAM. & SONS LTD., Dorset House, Tudor St., London, E.C.4. 

W.W, I 3 

PANELS 
CONDE‘NiSSERS 

1st ASK THE TECHNICAL EXPERTS. 
2nd ASK YOUR DEALER, 

but if you experience difficulty in securing 
supplies write direct to us giving dealer's nanie. 

PARAGON R1131111( MANI:FM:111d N+; Co. Ltd., 
scut.coAlres. I-I LI 

Reallu 
Portable! 

The BODINE Folding 
Loop. Size when erected 
2 0" square. When 
folded, goes into a box 

Pivot bearing in base. 
Satin Silver Dial for 

•-r2 logging. 

PRICES 
With centre tap 
:Intl extension 
handle (as illus-
trated) .. 
With 5 point 
switch but no 
handle . . 526 

SEND NO CASH 
Use the new (.0.1). 
System. Ire pay P.O. 
rkarges on goods rahn-
20,'- and upward,. 

48-page list of 4 incriean Apparatus free and post free. 

I,  
rdeph..- 6 w o ..202.REGENT. sTR.E.Er rekgrams: 

31, 

.LOTNIDO-N-V/.. 
l'Icasingly, 
Piety." 

•;..11111: 

The " GRIPPLESFIEW 
ia..gistered design No. 7 11,2 7. 

A device for simplifying Aerial Erection 

these brackets are made 
Irma r best quality 
Wrought Iron painted 
with weather-proof enamel. 

PRICES 
Combined Corner bracket, insu' 

later and Pulley . • • 3/6 
6" Hold-off bracket 3/- 

' 
Manufact ured by 12 FREE ON RAIL. 316 

PARTRIDGE & WILSON ELECTRICAL e ENGINEERS. 
217a, Loughborough Road, LEICESTER. 

Telephone 5812. 

Advertisements for " The Wireless World " are only accebted front fir;us v'e believe to be thoroui;blv ASS 
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MISCELLANEOUS ADVERTISEMENTS. 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in these 
columns is : 

12 words or less, 1'- and Id. for every 
additional word, e.g., 18 words 1 6 ; 24 words, 2/-
Name and address must be counted. 
SERIES DISCOUNTS are allowed to Trade Advertisers 

as follows on orders for consecutive insertions, provided a 
contract is placed in advance, and in the absence of fresh 
instructions the entire "copy " is repeated from the 
previous issue: 13 consecutive insertions, 5% ; 26 con-
secutive, 1.0'!) ; 52 consecutive, 15%. 
ADVERTISEMENTS for these columns are accepted up 

to FIRST POST on THURSDAY MORNING (Previous 
to date of issue) at the Head Offices of " The Wireless 
World," Dorset House, Tudor Street, London, E.C.4, or 
on WEDNESDAY MORNING at the Branch Offices, 
19, Hertford Street, Coventry; Guildhall Buildings, 
Navigation Street, Birmingham; 199, Deansgate, Man-
chester. 

Advertisements that arrive too late for a particular 
issue will automatipally be inserted in the following issue 
unless accompanied by instructions to the contrary. All 
advertisements in this section must be strictly prepaid. 

Postal Orders and Cheques sent in payment for adver-
tisements should be made payable to ILIFFE z. Co 
ife SONS Ltd., and crossed Treasury Notes,  
being untraceable if lost in transit, should not be sent as 
remittances.  

All letters relating to advertisements should quote the 
number which is printed at the end of each advertisement, 
and the date of the issue in which it appeared. 
The proprietors are not responsible for clerical or printers' 

errors, although every care is taken to avoid mistakes. 
NUMBERED ADDRESSES. 

For the convenience of advertisers, letters may be 
addressed to numbers at " The Wireless World" Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, whidi must include the 
words Box 000, rio " The Wireless World." Only the 
number will appear in the advertisement. All teplies 
should be addressed No. 000, c/o " The Wireless World," 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Box No. advertisements are warned against sending 
remittance through the post except in registered envelopes; 
in all such cases the use ol the Deposit System is recommended, 
and the envelope should be clearly marked " Deposit 
Department." 

IMF- DEPOSIT SYSTEM. 
Readers who hesitate to send money to unknown persons 

may deal in perfect safety by availing themselves of our 
Deposit System. If the money be deposited with " The 
Wireless World," both parties are advised of its receipt. 
The time allowed for decision is three days, duriug which 

time, if the buyer derides not to retain the goods, they 
must be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return the 
amount to the depositor. Carriage is paid by the buyer, 
but in the event of no sale, and subject to there being no 
different arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. FOC 
ail transactions up to Lb, a deposit fee of st. is chatged ; on 
transactions over Lb o and under £50, the fee is 2/6; over 
ao, 5/-. All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, and cheques and 
money orders should be made payable to Mae & Sons 
Limited. 
THE SALE OF HOME-CONSTRUCTED UNLICENSED 

APPARATUS. 
A New Service to oar Readers. 

We have made an arrangement with the Patentees 
whereby readers who wish to dispose of a home-constructed 
receiver not licensed under the patents made use of, can 
do so by means of the Deposit System referred to above. 
The person desiring to sell, in sending us particulars for 

his advertisement, will in every case make use of a Idos 
No., and should add to the price which he requires the 
amount of royalty customarily paid by manufacturers, vis. 
in the case of Marconi Patents the amount should be 
calculated at 12/6 per valve holder. 

If the purchaser is satisfied with his purchase, the sum 
realised will be forwarded to the seller, less the amount 
due in respect of royalties, which amount will be paid by 
"The Wireless World" to the owners of the patents 
concerned and a certificate will be handed on to the 
varchaser of the set. 

FOR SALE. 
9- and 4-valve Sets, specially selective, best 
U components, handsome cabinets, very 
heap.—Box 7325, W IRELESS W ORLD OffiCe. 

(1902) 

VALVES, new, 3s. 6d., guaranteed good; 
Y tapped 6o-volt batteries, 75. 6d. All post 
Free. Send for price list.—Withers, River-
side, Ringwood, Hants. (1919) 
£46 Mention of " The Wireless 

For Sale.—Contd. 

II IGH-TENSION Accumulators.—The Ideal II Loud-speaker Battery, no volts, 35s.; 8o 
volts, 45s.; wo volts, 55s. ; guaranteed. Good 
trade terms.—Pearson, no, Marston Lane, 
Bedworth, Nuneaton. (1882) 
hSCILLATI NG Zincite and Contact, 25. 6d. ; 
V simple, original circuit, is.; excellent 
results; other parts stocked.—Ledsham's, 297, 
King Street, Hammersmith. (1888) WOOD Horns for all speakers and gramo-

phone attachments. There's one for 
Amplios  Junior, ditto goose-neck bases, Lis-
senola, etc. There's only one best ; it's the 
Allwoodorn."—Manufacturer : It. Maddison, 

2A, Ronald's Road, Highbury, N.5. List free. 
(1914) 

I1ONIE Constructors.—Send for list of acces-sories, post free, from Radio Supplies, 51, 
Eden Street, Kingston-on-Thames, Surrey. 

(1929) 

MARCONIPHONE Multivalve and Ampli-
2i fier combined, using 5DEV, IDEO, 1R, 
1LS3, contained in a hanikome polished wal-
nut cabinet, standing nearly 51t. high, which 
contains all batteries, can be used with either 
frame or open aerial, phones, or loud-speaker, 
bargan, with II.T.s, 2 accumulators, 2 pairs 
telephoms, £30 complete; also V2 receiver and 
As amplifier, phones, 2 2-v0II accumulators, 
valves, copper earth mat, range blocks, and 
regenerator units, front about 300 to 3,000 
metres, both sets in new condition, £20 cons-
plete.—Brigadier-General Sir Alfred Balfour, 
The Mount House, Brasted, Kent. ( 19631 
QURPLUS Apparatus from 2J J Station.-
0 Ito-volt D.C. h.p: motor, with D.C. 
current converter for charging, £:ti; 0-20 A.C. 
voltmeter, sis.; 150-200 metres transmitting 
helix, with grid coil, 305. ; 200-400 metres 
transmitting variometer, 3os. ; Mark III., ex 
\V. D., tapped tuning coil, o-3,000 metres, 25s. ; 
l's. P.O. polarised relay, with platinum con-
tacts, 405. ; G.P.O. Morse sounder, 7s. 6d. ; 
signalling lamp, 5s. ; loud-speaker, 2,000 
ohms, 2os. ; t pair 250 ohms phones, 5$. ; 
transmitting variable condenser, zos. ; motor 
spark. coil, 5s. ; microphone, voltmeter, am-
meter, wirewound grid-leak, switches, etc.— 
Apply : Radio 2J J, 370, Old Kent Road, S.E.I. 

(1961) 

AiMATEUR changing Superliel offers newly-
constructed, powerful, handsome 3-volver, 

rKceptional loud-speaker range, complete, 
coils, valves (power), 2 Exide accumulators, 
soo-volt ll.T. and :\ mplion, also roo wireless 
periodicals, sacrifice ; 3t, Mel-
rose Street, Hull. (165S) 

ToRDA Low-loss Neutroformers.--Most 
efficient coupling available for B.B.C. or 

Daventry wavelengths. Full technical data for 
stamp. Neutroformer with " " base 
15s.--Cotton & Clarke, Ltd., 55-59, Lacy 
Road, Putney, S.W.15. (1899) 
Q ET Intermediate Transformers, complete 
0 with filter trul No. 2 oscillator, also two 
.0005 SL Sterling condensers with vernier 
Plates ; 1:4 tho lot, new condition.—J Oh113011, 
154, WarWirk Street, Pimlico, SAV.1. 

(1968) 
TWO-VALVE Set, Cossor " Wuncells," 5 

coils, 11.T., 1..T.. " Sterling " loud-
speaker, etc., bargain ; tos., or offer.-9, 
Ebbsfleet Road, Cricklewood, N.W.2. View 
by appointment. (1967) 

World." when writing to advertisers. will enst re Prompt 

For Sale.—Contd. 

TwO-VALVE Duplex-Burndept, 3 only, 
shop-soiled, at half maker's price, also 2• 

valve " Goldtone " and several others; 
Brown loud-speaker and microphone amplifier, 
2,000 ohms, 8-valve, Burne-Jones superhet, 
etc.—Send for particulars : Newport, West-
bury, Sherborne. (1966) 

Q UPER Ileterodyne Components.—Various 
0 complete sets, slightly shop-soiled, at bar-
gain prices.—Write for list, free : Fairbairn, 
181, high Street, Ayr. (1964) 

TWO-VOLT too-ampere Accumulators in 
▪ ebonite cases, absolutely brand new and 
unused, satisfaction guaranteed or money 
back. Price 16s. each, carriage paid. Other 
sizes-in proportion.—Wolfson Electric Battery 
Co., 114, Stocks Street, Cheetham, Man-
chester, 

OR Sale.—Marconi '' Ideal '' transfor(nit95er.')) 
s ,  ,2.7 and 4 to 5 ; " (irelco " transformer, 

4 to 1; Marconiphon variometer; Sterling 
dual condenser ; " Magnum " No. 3, matched 
UL F. transformers; Bullphone " De Luxe " 
loud-speaker. All guaranteed perfect. What 
reasonable offers? List of other coriponents 
upon recittest.—Box 7565, W IRELESS W ORLD 
Office. (1977) 

T OUI) - SPEAKERS, Second-his!. 
" Kone," tos. ; " Sterling 

black, 27s. tid.; gold, 30s.—Tyers, 77. High 
Street, Watford. (1969) 

1/FORSE learnt in hour with the " Sim-
.111. plete " NInemo-Visual Apparut us. How 
to synchronise sight and sound. Simple and 
infallible. Post free 2$. 6d.—Simplete Co., 
44, Bedford Row, W.C.r. (1971) 

ZEAL 6o-volt 11.T. guaranteed flatteries. 
Tapped every 3 volt S. 75. 10d, C.O.D.— 

Newport, Westbury, Sherborne. (1972; 

DRIMAX Loud-speaker, bronzed finish, per-
• fect condition ; 1:3 tos.—Shelley, Meadow-
croft, Trentham, Staffs. (1 

*MEW R.I. Multi-Ratio Transfortner.291s3 
11 2 new Cosmos S.P. is Green sim valves. 
9$. each ; new Lucas 6-volt 6-amp. dynamo, 
£3 3$. ; 250-volt h.p. D.C. motor, ball bear-
ings, £3 ios.; Igranic S.R. variometer, 4111. 
dial, 7s. 6d.; lgranic potentiometer, 3$. 6(1.-
15, Clifton Avenue, Finchley, N.3. 

A m:vrEuR has for disposal R.I. L.F. 
• transformer, I2S. od.; R.I. anode react. 
ance unit, 300-4,000 metres, los.; 2 R.I. dua 
rheostats, 4$. 6d. each; Sterling .000s square-
law condenser, with vernier, los.; amplior 
swan-neck, mahogany speaker, £2 ; %rani( 
telephone, 1-1 transformer, 2,000 ohms 
7s. lid. Other small components.—Faudell 
3t, Fenwick Road, S.E.t5. (1975 

MISCELLANEOUS. 

CHARGE Your Own Accumulator.—Send 3d stamp to-day for lists of our small gas 
and petrol engines and dynamos, and complet. 
charging sets, from zo to 160 watts.—Ton 
Senior, Cleckhcaton, Yorks. (ocn3 

Ai. WIRELESS Doctor.—If your set is giv 
ing trouble or you want advice a corn 

potent expert will call (anywhere in Greate 
London) and put you right. No result, rt. 
charge.—Alexander Black, 2A, Woodvill 
Grove, N.16. Clissold 3687. (z97c 

attention. 
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PATENT AGENTS. 
UT BRYSON, B.Sc., Chartered Patent 
TV . Agent, 29, Southampton Buildings, 

W.C.2 'Phone: Holborn 672. (1297) 

PATENTS and Trade Marks Obtained.-- 
11. T. P. Gee, Patent Agent, Member 

R.S.G.B., A.M.1.R.E., 51.52, Chancery Lane, 
London, W.C.2. 'Phone: Holborn 125. 

(moil 

REPAIRS. 
T RANSFORMERS rewound to guaranteed 
1 efficiency for 12 months, 4s., or exchanged 
for another, any ratio, 5s. ; iron core wire-
wound chokes for L.F. amplifiers, 6s.-115, 
Links Road, Tooting. (oot 

ACCUMULATORS.—Send your repairs to 
the firm who spi.cialise.—Wolfson Electric 

Battery Co., 114, Stocks Street, Cheetham, 
.)lanthester. (Infra 

TUITION. 
INSTRUCTION in Morse, (lay or evening. 
-11- easy terms.-- r ".e.egraph School, 29, Tal-
iourd Road, Peckham, S.E. (1957 

WANTED. 
(1OP3Es "f No. 307, Vol. XVII., No. 
V "Wird World."—G. Brame, Diss, 
Norfolk. (1867) 

SITUATIONS VACANT. 
BRAFc>R1) Ed n C ucatio ommittee Techni-
-I-, D cal College.—.Applicatians are invited for 
the appointment of Le,•turer in the Department 
of Electrical Engineering in the College, 
salary according to euruham Tedmical Award ; 
candidates should pr-ferably possess special 
qualifications iii hitzb-frequrncy and ther-
mionic work.—Full particulars of the 
appointment and forms of application may be 
obtained from the Principal of the College, 
Lo Murat the completed application should be 
returned not later than April 21, 1q2b. N. I.. 
Hewing, Town Clerk. (10(.5) 

A GENTS wanted by well-known firm (spare 
:I or whole time) to sell high-class complete 
Crystal Sets and Components; excellent profits 
can be made by smart men : send stamp for 
full partirulars.—Itox 7 n n. WIRELESS Wirnmo 
Office. (irt71,) 

BOOKS. 
voR eack Numbers of all Wireless 

l'ijlination, il. F. Davies. 5. High Ile 
(10-15 " WIRELES,-; W LD OR," Voluntes X I. to 

X I V., bound, esci lent coin! it ion ; 
Abbott. 34. firi•en Road, Hall fir-en, 

091.21 

PAINT. ItESII.;NS AND TRADE „MARKS. 

r S. Withers EA Spooner. 
I IL\ 1,11,P.1:1) VATIC, T AGE'S TS. 

el" ,p; n Florae. 
et a St Ch.tro.'cor 

L'. WA% 

'Gropers— . I INPROV 
liot.o., LO,onsi: 

'Phone. :--451) 11V1.14. ,RN 

The Varley Bi-Duplex Anode 

Resistance. 

The famous 13i-Duplex .v:tern of non-inductive wire 
winding has placed Ow V.,rley Anode Resistance far 
ahead of any other snake for silence in working. 
purity of tone and ab,olute constancy under all 
atmospheric conditions. 

The Varley Magnet Co's. 27 years' experience in all 
matters relative to intricate and accurate wire winding 
is a sound guarantee of satisfaction. 

Complete with Clips and base .. .. 7/6 
Without Clips and base .. 

80,000, 80,000 and 100,000 ohms. 

Write for Leaflet. 

Constant always 
Control Ltd. 

VVciolvvich, S. E.18. 

T1 lupin/ties : ‘VocriWiCil )88, bb9. 

7ested 
tom- toss 
condensers 

Prices 
'00(1)510 6 
•.y,1 126 

Con-t, uet ors l'or your D.X. 

niai k plump for Rejoneen 

Tested Condensers. They're 

the hed word In nt euraey. 

Lame are kept doun to 

store. Stout vanes neeundelo 

spaoed — engineer - built n11 

t hrough. They pull their 

ight 1st long-distance sort. 

Template Supplied. 

bonito end plated. 

Write for liar lo-day. 

The BRITISH LW ERICSS214 
MU. Co. Ltd., 

67 73, MDR PRIIV, London. 

TESTED 
CONDENSERS 

EARTH FAULTS ENDED 
Entirely new method of Earth-system efficiency. 20% 
to ;:oe., inn tease guaranteed. Vastly superior to all 
metal sulphates. Ideal for all outdoor Earths. 
28 complete, post 6d. Cash on delivery if desired. 

Pat ticulars free. 

J. W. Miller, 88, Farringdon Street, E.C.4. 
'Phone: Cent. IMO. 

Approved by Radio Association. 

Advertisements for " The Wire esa World " are only accepted from 

TOP VIEW. 

Absorbs shock—Protects your valves 

You know it's good 
because of the 

name LOTUS. 

UNDERSIDE SHOWING SPR:NGS. 

Don't have your valves spoiled by 
shock. The Lotus Valve Holder has 
been specially designed to counteract 
the microphonic elements that are so 
injurious to the delicate valve 
filaments. 
The unique and original springs of 
the Lotus Valve Holder absorb any 
shock and eliminate all microphonic 
noises. 
Protect YOUR Valves by fitting the 
Lotus Holder 

• 

Valve sockets and springs are locked together 
by a mechanical process, making a definite 
and permanent connection. Bakelite mould-
ings, nickel silver springs and phosphor 
bronze valse sockets. Nickel-pliced 

CPUS  

VALVE  110LPER 
GARNETT, WHITELEY & CO., LTD.. 

Lotus Works, 
Broadgreen Road, Liverpool. 

............... 
9- ... 

Makers of the 
famous Lotus 
Vernier Coll 

Holder. 2/3\ 
.With 

...... 

firms we believe to be thoroughly reliable. 4.47 

•••• •••• 



16 ADVERTISEMENTS. THE WIRELESS WORLD APRIL I4TH, 1926._ 

The 

Wireless 
-TED—World 

INDEX TO ADVERTISEMENTS. 
Accumulators Elite ... 
A.J.S. & Co. (1914), Ltd ... 
Audion Radio Co. 16 
Autovevors, 1.td. 
Blaektailda Radio Co., Ltd. 
Bowyer-Lowe Co., Ltd. ... 
Brandes, Ltd. ... ••• ••• 
Bretwood, Ltd. ... ••• 
Britannia Rubber & Ramptulicon Co., Ltd. 
British Ebonite CO., Ltd.... ... ..• ••• 
British L.M. Eri:won Mont Co., Ltd. ... 
Burndept Wireless, Ltd.... 
Cahill & CO.. Ltd.... 
Cambridge Correspondence College, Ltd. ... 
Caxton Wood Turnery Co. ... 13 
Charlesworth, W. J. 
Chloride Electrical Storage Co., Ltd....... 
Dariniont Electric Batteries, Ltd,. 

4 

9 
11 

11 
13 
11 

11. 

2 

P 

Dixon, lehlie & Co. . 11 
Dubilier Condenser Co. (025), Ltd. ... Cover iv 
Finstott Manf. Co., Ltd.... 
Fitzpatrick. IT. D., k Co. ... 
Garnett, Whiteley is Co., Ltd. ... 
General Radio Co., Ltd.... 
Goswell Engineering Co., Ltd. ... 
Graham, Alfred, it, Co.... 
Hatutey Bros., Ltd.... 
Hildiek k Hildick 
Hunt, A. IL. I.td. 
Igranio Electri Co., Ltd. ... 
Jones is Stewart 
Lissen, Ltd.... 
London FAee. Wire Co. is Smiths, Ltd. Cover ii 
Mareoniphone Co., Ltd., The 
Meill:allot, L., Ltd..... 
31ctrii-Viek Supplies, Ltd ... Cover it 

... 16 

... 15 

... 11 
12 ... 

13 
In 
6 
7 

It 

Miller, J. W. 
Mollard Wireless Service Co., Ltd., The 
Nelson Electrie Co., Ltd....... 
Ormond Engineering Co., Ltd.... 
Paragon Rubber Manf. Co., Ltd. ... 
Partridge is Wilson . 
Pugh Bros 
Radi•ara Electrical Co., Ltd., The 
Motions, Ltd.... 
Sifant Elec. Inst. Co. 
Taylor, J. IT., k Co. 
Telegraph Condenser Co., Ltd. ... 
Telephone :dent. Co., Ltd. 
Valley Magnet CO., Ltd. 
Watmel Wireless Co.. Ltd., The 
Wilkins d; Wright, Ltd.... 
Withers, J. S.. is Spooner 
Zenlander & Co.... 

••1 ••• • •• ••• • • .• • ••• 

PARS 
15 
5 

3 
13 
13 
16 

16 

9 
15 
13 
4 

15 
16 

' 

This is a 'VAL power valve -British 
M ade -Itadion Guaranteed-and far less 
money than other leading makes. From 
untied dealers or dirent 
Rd itf • V . save you   hot beware of 

e'nibs/ions. W rile for 1 r. e honk. 
RAI/IONS Ill. — 11011Ineon. 
N r. Nlaeclesfiebb CHESHIRE 

•!.‘''‘. • 

5 PATENTS, DESIGNS 
& TRADE MARKS. 
H. D. FITZPATRICK & CO. 

Chartered Patent .4geots, 
49, Chaneety Lane, London, W.C.2 

'Phone: Holborn Sit). 

WIRELESS MASTS. 
GALVANIZED TUBULAR TELESCOPIC. 

Complete with base plate, ground pegs, stay 
e wires, straining screws, pulley and cleat. 

35ft. High £3 2 8 5oft High £8 15 0 

HILDICK & RLDICK, Pleck Road, Walsall, 

H.T. Accumulators 37/6 
60 Volts. 3 Actual Amp.-hour 

The finest H.T. Accumulator in the world. 

55/-
Co-volt, 3-amp.-hour, oil submerged. Vill last 

lifetime. Write for descriptive Folder. 
MONEY RETURNED IF NOT SATISFIED. Obtainable «Infra». 
ACCUMULATORS ELITE, 31, Waterhouse St, Halifax. 

Tr Ith. suppi;.. phone: 1304. 

1•• 

COWE AUDION VALVES 
FOR BEST RESULTS 
AT LOWER COST: 

Will give better results ttan mans at 
s.‘e.rly doable the price: speelally euitahLt 
f, Super-het. Sets. 
I. A.75 •13 amp. 2 volt, 10 6 If your dealer 
1..A.74.06 amp. 3 v.4t. ll ea 'Mat on4à-

L.A.101, rower valve. ply sold p.., 
0.3 amp. 4 volt. 21 .- lreet to 

AUIDION RADII° CA., 
52, Dorset Street, LONDON, WI. 

.r«Méé• 

go Mahogany Grain . 3/6 lb. Black Engraved wavy 3/9 lb. 
Black plain polished 3/. lb. 
Machine cut 
to your own Tetted to 
measurements. 5500,,000 Volts. 

Free Samples 04 Review. 

PUGH'S WIRELESS, 95-101, n et. ,'1' 
Holloway Road, London, N.7 ',..: .‘,.., 

TROLITE PANELS 

Radio MI•lo' Soe:ial Val,eo. o•o6. 83 
'Ratio ..... v . 159 
Fame' Poser Valve . 4-6 Volt. •3 Amos. 7;9 
AU El».11»h t Conan...11d Vale« Stocked. Pi-toes Post 
• znaL Guaranteed 6d Volt R.T. Batters-. Topped every 
:1 volts. Silent inane. Even and steady elischarg,e. Exceptior-

ally long life. 7/9 piNt tree. 
b Write for hot Co...Mena». Trade enqatriee inrifrd R. D. Zealander 4It Co.. St Jahn's Rea. Minoriez. London, 

THE WIRELESS LEAGUE 
MEMBERSHIP AND RENEWAL FORM. 

To be filled in by readers who wish to become members ot the League, or to renew their membership for a further 
twelve months as from 1st April. 

To the Secretary, The Wireless League, Chandos House, 
Palmer Street, Victoria Street, S. (V.1. 

*enrol me as a member ' , 
Please   renew my membership of The ll ireless League. I enclose P.O. for Two Shillinge,t which entitles me to 

membership with all the privileges and rights as enumerated in the constitution of the League, including FREE Insurance, Free 
Legal Advice and Free Technical Advice. 

Cross out Lins not required. 

WRITE IN Name (in lull)  
CAPITAL Wait; whether Mr., Mrs. or Mis.4 
LETTERS. .4ddres  

 19 

1 Keep the Counterfoil of your Postal Order. 

My Membership No. is  
¡This 'is only applicable in Uts ease of renewalsh 

41 Commencing with the first issue in May. " The Wireless World " will devote four pages in the first issue of each month 
to League Notes and News. 

Please enclose stamped addressed envelope. 

A48 Mention of " The Wireless 1Vorld,': when writing to advertisers, will ensote prompt to 
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WIRELESS VALVE 
RECEIVERS & CIRCUITS 
IN PRINCIPLE AND PRACTICE 

By R. D. BANGAY & N. ASHBRIDGE, B.Sc. 

THIS BOOK will 
add to the pleasure 
of the amateur wire-
less experimenter by 
extending his theo-
retical knowledge of 
the whys and where-
fores of valve receivers. 

VV1RELESS. 
VALVE RECEIVERS 
AND CIRO 11T$ 
IN PLINCIPIS &ND puert 

h 

The subject is treated 
from a standpoint that 
will enable the home 
constructor to under-
stand the working of 
any circuit which he 
may evolve, and he 
thus becomes inde-
pendent of published 
diagrams and specifi-
cations. The volume 
is well illustrated. 

1 

4 

1 

4 

41 

1 

1 

4 

PRICE 216 
net 

By Post 2110 

°Winnable Irom all 
leading booksellers, 
or direa trom the 

publishers: 

ILI FFE & SONS LTD., Dorset House, Tudor St., London,E.C.4 

‘‘ .W.40 

15 Replies—and 
a satisfactory 
exchange! 

"T have had fifteen replies in all 
1 to my advertisement in "The 
Wireless World," and I have sent a 
postcard to each, although I had 
made a satisfactory exchange with the 
first enquirer, who wrote immediately 
the advertisement was published. 

" I am glad to note that your 
advertising charges are reduced. 

" Best wishes to ' The Wireless World.' 

ALEX. A. LATTIMER, 

The Croft,' Newton Mearns, 
Renfrewshire." 

For the disposal or purchase of spare 
wireless apparatus, there is no surer or 
speedier way than that afforded by the 
Miscellaneous Advertisement Columns of 
" The Wireless World." 

4 

4 

4 
4 

-e;», 

A Service that gives Security! 
MANY readers naturally hesitate to 

send money to unknown persons. 
We have therefore adopted a Deposit 
System which gives complete security 
both to buyer and seller. 
If the money be deposited with The 
Wireless World" both parties are advised 
of its receipt. The time allowed for 
decision is three days, after which time. if 
the buyer decides not to retain the goods, 
they must be returned to the sender If 

PREPAID ADVT. DEPT., "THE WIRELESS 

a sale is effected we remit the amount to 
the seller: but, if not, we return it to the 
depositor. 
Full particulars may be found on the 
Miscellaneous advertisement page at the 
end of the book. 
Use this service !or your wireless 
requirements and avoid all risk! Sell 
the apparatus you no longer require! 
Write out your advertisement to—day 
and send to— 

WORLD,' DORSET HOUSE, TUDOR ST.. LONDON. E.C.4. 

:advertiser's name and ad, res,i must be taunted. II a box ;umber is required 6d. extra enua be sent tor Imaage on replies. 

or 
Less 

1 /-

each 
addi-
tional 
word 

1 d. 

Advertisements for " The Wireless World " are on y accepted from firms we believe to be thoroughly reliable. 

• • ..,••M • • •••••••••••• • • • PI. 
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The Dubilicon 301-

5200 
cash prize 

A DIM II LII IE R 
fri lEY SAYIEIR! 
The Dubilicon is a remarkably useful invention. It 
will save you money and at the same time enable you 
to be quite sure you have the best values of fixed 
condensers in every part of your circuit. 

The Dubilicon consists of eight condenser units, which 
by means of Clix plugs (made by Messrs. A utoveyors, 
Ltd., 84, Victoria Street, S.W.1) of which two are 
given with every Dubilicon, can be connected to give 
a very large number of different capacities, ranging from 
0'0001 to 0'011 mfd. 

If, for example, you want to find the best capacity to 
use in a grid circuit, all you do is try various values 
with the Dubilicon in circuit until you have the right 
one. You note the value, and then buy a Dubilier 
Mica Condenser of that wjue, and there you are! 

That is why we tell you that, instead of buying a large 
number of unnecessary condensers of different values, 
and trying each one, you should buy one Dubilicon 
for 301- and save money !`• 

connection with the Dubilicon, there is an inter-
esting little problem. How many different capacities 
can be obtained by using it ? For example, taking the 
first two units only, you get two values by using 
each separately, one by using them in parallel, and 
another when they arc in series. Total 4. How 
many arrangements are possible by using the first 
five units, both separately and in various com-
binations ? 
To the purchaser of a Dubilicon who sends in a 
correct estimate, we will award a cash prize of 
£200. 

If two or more competitor: send in a correct solution, this prize 
will be divided equally am ing them, while if no correct solution is 
forthcoming, the prize will he awaided to the compiai:or furnishing 
a figure most closely aprroxim iting the correct estimate, or divided 
among them equally if more than une is included in this category. 
By courtesy of the Trader Publi,ling Co., Ltd., the competition will 
be judged by the Editor of the Wireless Trader,- whose decision 
will be final. 
All you have to do is to purchase a Dubilicon from your Wireless 
Dealer. It will be given to you in a sealed box containing a numbered 

entry form, and full particulars of the competition 
as well as instructions for the use of the Dubilicon. 

NB.—You must purchase from a Wireless Dealer, 
and the seal on the box must be unbroken. We 
cannot supply direct. 

We would like you to remember that only a limited 
number of Dubilicons are being made, so you will be 
well advised to buy quickly. 

Don't forget that you will be purchasing the most 
useful condenser ever made, as well as a chance of 
winning £210 otittight ! 

COIL/e. 

REG ,S,RED > TRAOC Mu,, 

DIMMER 

CONDENSER CO (1925) LTD 

ADVERT. OF THB DUBIL1ER CONDENSER CO. (i925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON,W. 3, TELEPHONE: CHISWICK 2241-2-3. 

E.P.S. 184 

Printed for the Publishers, Inyns & SONS LTD., Dorset llousf., Tudor Street, London, R.C.4, by The Cornwall Prrss Ltd., Paris Garden, Stamford Siret, London, S.E.i. 
Colonial and Foreign Agents: 

Hamm Braise—The International News Co., 83-85, Duane Street, New York. FRANCS— W . H. Smith Ar Son, 248, Rue Rieoll, Park+ Hachette et Cie, Rue Itériumur, Paris. 
Bstalust—W. H. Smith A Son, 78, Marche aux Herbes, Brussels. INnta—A. H. Wheeler éd Bombay, Allababad and Calcutta. Sours Amine—Central Nees Agency, Ltd. 

AusTastis—Gordon A Gotch, Ltd., Melbourne (Victoria), Sydney (5.8.W.), Brisbane (Queensland). Adelaide I8.A.), Perth (WA.) and Launceston (Tasmania). 
CANADA— The American New, Co., Ltd.. Toronto, Winnipeg, Vancouver, Montreal, Ottawa, St. John, Halifax, Hamilton; Gordon A (total, Ltd, Toronto; Imperial New. Co.. 

Toronto, Montreal, Winnipeg. Vancouver, Victoria. Nan ZEALAND—Gordon @ Gott* i,td. Wellington. Aucktand I hristchurch and Dunedin. 
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"Just listen to the difference 
this LEWCOS Coil makes!" 

CLEAR as a bell the typical French Orchestra came 
through as the listener tuned in with his LEWCOS 
Coil. Coil after coil had been tried and discarded 

in an endeavour to realise that rare selectivity and fine 
tuning so essential to 3mplete radio enjoyment. 
Test this new coil yourself. Each LEWCOS Coil is tested 
in our laboratory It is then boxed and sealed up, and 
reaches you in perfect condition. Be sure the LEW seal 
is unbroken Ask your radio dealer for a demonstration 

Inductance Coil 1 3 LEWCOS advantages: 
1 

2 

3 

High electrical efficiency with great 
mechanical strength. 

Great selectivity resulting in ex-
tamely fine tuning. 

Exceptionally low high frequency 
resistance with increased signal 
strength. 

THE 
LONDON ELECTRIC WIRE 
CO. and SMITHS LTD., 

Manufacturers of Glazite 

Playhouse Yard, Golden 
Lane, London, E.C.1. 

AN AMNION 
improves 

ANY PROGRAMME 

Model R.S.2. 

Oak - £5-10-0 
Mahogany 

The 
Natural 
Tone 
Loud 
Speakel 

I \ Model R.S.1 

Oak 
Mahogany 

The 

pgdiCtILIT 

ILAP1.1'-1/4 
Series 

0-7-0 
- £8-8-0 

Ilubte, ktr—ett.e. 
5b-em.444:4‘t uAwrion. 
ie--d-tnsa"Ted 
:AMMON 

Obtainable from AMPLION STOCKISTS Radis De.ders or Stores 

Demonstrations gladly given during business hours at the AMPLION Shou'IOOMI 
25-26, Senile Row, London, W.I. 10. Whitworth St. West, Manchester. 
79-82, High Street. Clapham, S.W.4. 101, St. Vincent Street, Glasgow. 

SIR HARRY LAUDER 
w r tes in the April issue ut the 

AMPLION MAGAZINE Rj 
" The Radio Monthly de Luxe "—One Shilling. 

JUDD Announcement of Alfred Graham & Co. (E. A. Graham), Crofton Park. S.E.4. 

Mention cit " The Wireless World," when writing to advertisers, will ensure prompt attention 
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p 0 0 
cash prize 

A IINJWILIIIER 
htoti mini' SAYER 
The Dubilicon is a remarkably useful invention. It 
will save you money and at the same time enable you 
to be quite sure you have the best values of fixed 
condensers in every part of your circuit. 

The Dubilicon consists of eight condenser units, which 
by means of Clix plugs (made by Messrs. Autoveyors, 
Ltd., 84, Victoria Street, S.W. 1) of which two arc 
given with every Dubilicon, can be connected to give 
a very large number of different capacities, ranging up to 
0.011 mfd. 

If, for example, you want to find the best capacity to 
:Ise in a grid circuit, all you do is try various values 
‘vith the Dubilicon in circuit until you have the right 
one. You note the value, and then buy a Dubilier 
Mica Condenser of that value, and there you are ! 

That is why we tell you that, instead of buying a large 
number of unnecessary condensers of different values, 
and trying each one, you should buy one Dubilicon 
for 30/- and save money! 

In connection with the Dubilicon, there is an inter-
esting little problem. How many different capacities 
can be obtained by using it ? For example, taking the 
first two units only, you get two values by using 
each separately, one by using them in parallel, and 
another when they are in series. Total 4. How 
many arrangements are possible by using the first 
five units, both separately and in various coin-
binations ? 

To the purchaser of a Dubilicon who sends in a 
correct estimate, we will award a cash prize of 
£200. 

If two or more competitors send in a correct solution, this prize 
will be divided equally among them. while if no correct solution 16 
forthcoming, the prize will be awarded to the competitor furnishing 
a figure most closely approximating the correct estimate, ut divided 
among them equally if more than une is included in this category. 
By courtesy of the Trader Publishing Co.. Ltd., the competition will 
be judged by the Editor of the "Wireless Trader," whose decision 
u ill be final. 

All you have to do is to purchase a Dubilicon from your Wireless 
Dealer. It will be given to vou in a sealed box contaming a numbered 

entry form, and full parti:ul.tu th, ,anni-crati,n 
as well as instruction: for the ,-.i is. Dabikon. 
N.B.--You must parchase from a W.hrelt•s Dealer, 
and the seal on the box mu-t be ,:nbroken. We 
cannot supply direet. 

We would like you to remember that itralat a limited 
number of Dubilicons are being made, so you will be 
well advised to buy quickly. 

Don't forget that you will be purchasing the aso t 
useful condenser ever made. as well as . f 
winning £25) ! 

TRAP,. MA, 

D UBI ER 

CONDENSER CO (1925) LTD 

ADVERT. OF THE DVHILIER CONDENSER CO. (19) LTD., DCCON WORKS, VICTORIA ROAD, NOR I H ACTON,W. 3. 'TELEPHONE : CHISWICK 224I-2-3. 

E.P.S. 284 

Advertisements for " ne Wireless World" are only accepted from firms :oe believe to be thoroughly ,diable. AI 
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ANOTHER INTERESTING COMPETITION 
FOR "The Wireless World" READERS 

£10 in Cash Prizes 
First Prize £5 Third Prize £1 
Second Prize £2 Four Consolation 

Prizes of 10/- each. 

ALL YOU HAVE TO DO! 

PLACE in the order of merit, according to your judgment, the nine most attractive 
and convincing advertisements in the current issue ; classified as follows :---

1st, 2nd and 3rd most attractive whole pages. 
1st, 2nd and 3rd most attractive half pages. 
1st, 2nd and 3rd most attractive quarter pages, or smaller spaces. 

The following considerations determine the real value of an advertisement: 

(1) Its arresting character: which depends upon its attractive arrangement, with or 
without illustration. 

(2) its obvious truthfulness : truth in advertising is a sound business maxim, as well as 
an ethical necessity. 

(3) The convincing quality of its descriptive matter: an advertisement is of no value if 
it does not induce the reader to purchase the article advertised, when the need 
arises, on its merits as described. 

VOTING COUPON 
Whole Page Advertisements. 

1st 

3rd 

Page No. Name of Advertiser. 

1st 

2nd 

3rd 

1-falf-Page Advertisements. 1 (,_.?iiiirter-Page or Smaller Adverts. 

.Page.Vo.1 Name of Adrerti›er. Page No. Name 0/.1ii,,rti:.T. 

I 

1st 

2nd 

3rd 

Name  Address  
(IN BLOCK LETTERS) 

WHEN you have filled in all the numbers on the coupon, write 
your name and address clearly in block letters in the space 
provided, and post the completed coupon to: 

The Wireless World," 

Dorset House, Tudor Street, London, E.C.4, 
marked in Uottotn left-hand corner " Advertisement Competition." 

ALL COUPONS MUST BE POSTED TO ARRIVE NOT LATER THAN APRIL 26th, 1926 

RULES and 
t. The decision of the Advertisement Manager of" The Wireless lVorici" 
on any point connected with the competition must be accepted as final. 
2. No responsibility can be accepted for any letters lost in the post or 
otherwise. Proof of posting cannot be taken as proof of delivery. 
3. No member of the staff of ' The Wireless World" or companion 
journals will be eligible to compete, nor to benefit in any way from the 
prizes offered. 
4. Each prize-winner will be notified by post, and a list of the prize-
winners will be published in 'The Wireless World" as soon as 
convenient after the close of the Competition. 

CONDITIONS. 

5. The Competition is to arrange the list of Advertisements in what is 
considered to be the order of merit. Time Correct order of merit will he 
obtained by counting tlw votes given by competitors. 

6. The competitor whose list agrees, or most nearly agrees, with tia • 
popular order as indicated by the total votes will be awarded Ole Fir-. 
Prize, the next nearest the Second Prize, and so on. 

7. Entry into this competition implies full acceptance of all the fore-
going rules and conditions. 

mmeim•umwmarimaminammummuzanimmailammaimuitumilommaluill 
1 

A2 Mention at " Wireless World." when writine la advertisers, will ensure Prainfrt allentian T 
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,,,affle.e,e5/09' \ 

Sparta sales are built on a 
reputation for good tone. 
That fine full voice is a secret 
shared by no other loud 
speaker. The new patent 
magnetic compensator gives 
a remarkably distinct render-
ing. The tone modulator in 
the base gives the right inter-
pretation to every item 

PART 

LOUD SPEAKER. 

FULLER'S UNITED 
ELECTRIC WORKS, LIMITED, 
Chadwell Heath, Essex. 

Tdeahone: Ilford 1200. 
Telegrams : Fallu. Chadwell Heath. 

LONDON DEPOT: 
176. Tottenham Court Road, W.l 

Telephone: Museum 9008. 

Far 1-3 valees: 
Types HHil. HHB. or HH I. 

For 3-5 values: Types HA or HB. r 
For 5 valves or more : Types A or B. 
Types .4. HA, IIHA . . £415 0 1 
Type B • • • • . . 25 15 0 
Tyres HB. HHB . . .. VS 00 
Type Hill . • .. . 22 10 0 
Type B models fitted with both volume 'N 

and lone control. hki 
iNe Sécrei 0, 
is ix the g 
gctre 

/214 é 

COMPENSATED 
¡SQUARE LAW 

EFFECT 

LOW LOSS 

LOW LOSS 
SQUARE LAW 
SLOW MOTION 

T1 IE Cosmos" Gmdense is 
a slow motion condenser with 

absolutely no backlash either 
when new or after use. This 
desirable feature is accomplished 
by the use of a spring belt held 
in t nsion, which permits coarse 
tuning with the large knob, and a 
101 slow motion with the small 
knob. 
Cone bearings allow for adjustment 
and the slow motion bracket can 
be mounted for remote control as 
shown in the lower illustration. 
The condenser for fine tuning. 
NlETROSICK SUPPLIES LTD., 

(Propel rien 

Metropolitan-Vickers Elec. Co. Ltd.) 
rdairo-Vick Houma 145 Charing Cross 

'toad, London, W.C.2. 
Prices: 

Slow Motion'0°025 odd. 14/9 
'0005 15/6 

Ordinary,, '00023 12/-
•0005 , 13/-

5 Advertisements for ' l'he Wireless World " are only accepted from firms we th:lieve to be thoro eghly reliable. A 3 
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IGRANIC-
PACENT 
True Straight Line 
Frequency Variable Condenser. 

Summer Reception 
calls for high efficiency 
The best period of the year for long-distance reception i.i 
passing. With the advance of Summer it will be more 
difficult to tune in those distant stations which were picked 
up so easily a short time ago. 

Only by using highly - efficient components in your receiver 
can a really satisfactory standard of performance be 
maintained throughout the year. A great deal depends upon 
the efficiency of tuning devices—for it is in the tuning circuits 
of a receiver that losses are most detrimental—the available 
energy is and must be carefully conserved. 

Build the Igranic-Pacent True Straight Line Frequency 
Variable Condenser into your receiver and you may feel 
confident that the energy in your aerial is being utilised to the 
Lest possible advantage—not dissipated in wasteful losses. 

Further, the perfect ease of tuning afforded by the even 
distribution of stations over your condenser dial will maize 
reception a real pleasure. 

Dust-proof bearing gives silky tuning movement and one or 
three-hole fixing is provided for. 

No better straight-lbw variable condenser can be obtained at 
the price. 

.cioo35 mfd. 14/6 .0005 mfd. 18/6 

Ask your dealer to show you. 

Write for List U. 765. 

ExcWire 
Manufacturing 

Licensees nt 
(IG  EL ECTRIC C  

Percent 
Radio 

Essentials. 

149, Queen Victoria St., London. Works: Bedford. 
'Jr:niches : Birmingham, Bristol, Cardiff. (Ildsgow, Leeds, lanchester, I.. 

k.AAAJLAAAAAAAAAAAA1\24 
A; 

gar 

Make your choice! 
Watmel products nth.? you two choices 
tor leaky grid rectitleation—each eery-
ng their particular purrse as only 
Watmel products ran. Firstly there is 
the famous Watmel Variable Grid Leak. 
used witls the unique round Watmel 
Fixed Conleosers. Uy Its use the expo i• 
'neater can apply the ex-
actly correct grid legk 
valve ti the detector— 
varying it for glittered 
talves and through-
out his ex-
periments 
enjoying the 
certainty 
that by vir-
tue of It, 

New Condenser Priceg. 
Sims up to -002 •. 2 - 
Sires -0025 to .005 • • 2, tt 
Variable Grid Leak. 
5 to megohms. .. 2 II 

ingenious construction. the Watmel 
Variable Grid Leak maintains any partic-
ular valve indeilnitely. 
lien there in the Watmel Combined Grid 
Condenser and Fixed Grid Leak. Saves 
time and space a-d is so constructed to 
allow the Chid teak to be connryted 

across the condenser or 
direct to the filament oi 
the detector valve. It can 
I e supplied in any ram-
' oral. and resistance. 

Onol o cord 
for illoriralrd 
booklet sod 
arkyourDrot• 
ir to choto gem 
these infrrrrt-
ing Warmer 
prodocir. 

Anode Resistance. 4 ,a,000-100,000 ohms 31 
Combined Fixed Grid 
Leak nnd Condenser 213 

00 
C CNCENSER 

/-7->: 0002 

THE WATMEL WIRELESS COMPANY LIMITED. 
332a, Conine!' Road, London, E.C.1. 
Represenlative for Lancashire and Chrsh . 

Mr. J. B. Levee, 23, Hartley St., Levenshulme, Manchester. 

1 LOUD SPEAKERS 
ARE 

CLEAR 
SPEAKERS 

WHEN 

INTERVALVE 

TRANSFORMERS 
ARE USED 

Type AF4 - 
Type AF3 
The Nearly 

1 7 /6 
25/-

Perfect Transformer. 

Ask for Leaflets Wa-10.1 and WOO?. 

FERRANTI LTD., Hollinwood, Lancashire 

Mention of " The Wireless World." when writine to advertisers, loin ensure PromPt attention. 
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TM C 
Low Capacity Keys 

combine 

Extreme Low self—capacity. 

A positive locking action. 
Rapid make and break. 
Unvarying performance. 
Adaptability to varied switching 
requirements. 

Strong and accurate construction. 
Pleasing appearance. 

All the live parts of the key are 

efficiently insulated from the franje. 
Individual parts are machine - made, 
ensuring accurate construction. The 
"gold-silver" contacts are always clean. 
The ends of the springs are tinned to 
facilitate soldering. Escutcheon plates 
and levers are of polished and lacquered 
brass or finished in bright nickel plate. 

T.M.C. Low Capacity Keys are 
made in 3 models : 

No. 1. 
No. 2. 
No. 3. 

12 point, 
6 point, 
24 point, 

3 position 
2 position 
3 position 

7/-
.. 6/-
.. 15/6 

Have .%•ou sent for your 
copy of the interesting 

T.M.C. Catalogue ? . 

It is free on request 

Telephone Manufacturing Co., 
Ltd., 

Hollingsworth Works, 
West Dulwich, 
London, S.E.21. 

'Phoneç - • Srdenham 16011. 

If your dealer does not stock T.M.C. 
Goods we will supply you direct 
at the above prices, post free 

ZO.ZUOJCAUOY.%70.XXY.WWW.W.'Irelrelree«,% 

TERM I  N ALS 

,eeh,E Fk. 

3 

Patent No. 248921, 
Registered Design No. 715.12i. 

1. Non-rotating insulated engraved top. 

2. Highly finished screw-action Bakelite 
Insulated head. 

3. Shielded metal clamping faces. 

4. Cross hole for connections, flush with 
clamping face to avoid shearing of 
wire when the head is screwed 
down. 

5. Smooth stem, ensuring that strands 
of connecting wire will not bind up 
with thread. 

6. Highly finished Bakelite insulated 
collar. 

7. Standard 2 B.A. stem with nut. 

8. Transverse slot with clamping nut, 
eliminating soldering. 

bTANDARD MODEL 
(Bakelite insulated) 

(Type El 

9d. each. 

POPULAR MODEL 
(Non-itenalated) 

(ryPc M) 

6d. each. 

I .1; tour dealer for tient, but it he cannot supply, send 
order to us enclosing his name and addres:. 

.!.ilogue free on requi•st. 

BELLING - LEE, Queensway Works, 
Ponders End, Middlesex. 

A elvertiseenc..'s for " The Wireless World " are only aerefiterl from firms we believe to be tharoueldr 
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Inimmilummulummimamasnummum Immunusiumminimmummaumaimmum 

First Prize £5 
\V. H. LANT, 143, Hillside. 
Harlesden, London, N .W. lu. 

me Four Consolation Prizes of 10h each: 

The 

Whole Page Advertisements. 
Page e, rilser. or Smaller Adverts. 

No. Name Pag, .Vo.  Name ol re Name al .hivertiser. 
MI 

5 
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1 

VERNIER ArrectimENT GyvNv6 
ADDITIONAL SLOW MOT/ON. 

eat O. ro 340 . Mo &weer 
oft- Comotesee 2 ro/ 

Sofificermc 
&Au/zee? Pace 
NO Lrmo Purrs (ICED. 

MOVABLE STOP, 
No BAce LASH. 

EXTRA HA ao 
FRICTION DISC. 

FRicriont 
Wh'EEL 

errçu 5UPPORF. 

APRIL 21ST, 1926 

it DAZYTE017V 

The shortcomings of Condensers as a whole have 
been met in this the latest type. 

The new "DEVICON" TRUE SCALE FRICTION CONDENSER 
(Palen' . 19Y), 21i) 

has a '2 ID i movement with 
attached. One drilling hole in 
• See the diagram at the side 

additional slow motion device 
panel is all that is necessary 
and note the improvements. 

Supplied in the following sizes 
'00 - 15/6 '0003 14/-
•0005 - 14/6 '0002 13,6 

Ask your Dealer about it. 

Manufactured and fully 

guaranteed by 

THE RADIO DEVICES CO • 
: 679S. 

Newdigate Street Telepbone Telegrams : " D.\ Nottingham. 

ADVERTISEMENT COMPETITION RESULTS 
The following are the prizewinners in the Advertisement 
Competition announced in the issue of "The Wireless 
World " dated April 7th, 1926. 

Ltd. 
A. Vandervell & Co., 

le: ¡it 

Radio Devices Co. 

Lisenin Wireless Co. 

Nelson Electric Co., 
Ltd. 

1st 

2nd 

3rd 

7 Ferranti, Ltd. 

The Marconi phone 
Co., Ltd. 1 

Half-Page Advertisements. Quarter-Page 

2nd in 

3rdi 4 
Metro-Vic Supplies, 

Ltd. 

Third Prize £1 Second Prize £2 
A. I,. OLDACRE, 13o, Primes R. H. STANSWOOD, 1. Fairlield 
Road, I lartshill, Stol:e-on-Trunt. Lane, Darrow-in-Furness. 

II. W. SMITH, 183, St. Augustine Road, Southsea, liants. ERNEST PERCY, IS, Hunsdon Road, New Cross, 
Aindon, S. E. G. \V. W IL N. INS, 16;, Green lane, Norbury, London, S.W. 16. E. W. J. CAMBRIDGE, 

8, Glenavon Road, Stratford, London, E.8. 

CHEQUES HAVE 13EEN DISPATCHED TO THE PRIZEWINNERS. 

WINNING ORDER for the nine advertisers was as follows: 

¡Page No.i 

1st 11 

2nd 13 

i 3rd 12 
Guswell Engineering 
Co., Ltd. 

A re Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 21 
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DIO 
THE FINEST FIXED CONDENSERS MONEY CAN BUY 

OR SCIENCE PRODUCE. 
FIT THEM TO YOUR SET AND BE SATISFIED. 

CAT. No. 
13'..•;27. 

E.B. FLAT 
TYPE 

fitted 
GRID LEA:: 
IN SERI Es. 

PRICE 2/3 

Ask your Dealer 
jar Catalogues on,1 
list RIE. 14 1 If 
unable to ',Nero 
write direct ! 
I anufarturns .--

J.E.HOUGH Ltd. 
Edison Bell 

Works, 
LONDON, 8.E.15. 

and at 
Huntingdon. 

CAT. No. 
139i3A 

II B. UPRIGHT 
TYPE 

filled with 
GRID LEAN IN 
PARALLEL. 

/' Ririe 2,2 

In these condensers the two clips used when the grid leak is in parallel are fitted under the terminal:. The third clip 
is supplied loose and should be held in position by the screw which holds the condenser to the panel. The exact 
position of the third clip is clearly indicated in the above illustration, and full directions are supplied with each condenser. 

The parallel connection is usual in valve detectors, and the series 
arrangement is used in tuned anode and resistance couplings, etc. 

The above can he supplied with or without grid leaks 'fitted. 

TESTED 500 VOLTS 
FLAT TYPE 

TESTED 500 VOLTS 
emeteerrne 

INSIST ON EDISON BELL CONDENSERS 
THEY ARE BRITISH MADE AND GUARANTEED BYA NAME WITH 30 YEARS REPUTATION BEHIND IT 

ARE YOU USING 

AERIAL AND REACTION 

35 (B.B.C.) 
50 .. 
75 .. . • 
Daventry 

TUNED ANODE 
250-650 

650-1650 
1500-3000 

R,g(I. I ',sign. 

56 
5:6 
56 
5.6 
76 

AND REACTION 
56 
76 
106 

(D,,, unity) 

REPLACE 

COILS AND 

HOLDERS 

AT LESS 

THAN HALF 

THE COST. 

LONDON DEPOT: " MELLOWTONE," 

TRIUMPH HOUSE, 189, REGENT STREET, W.I. 

Telephone: Regent 1660. BRETTELL LANE WORKS 

 s / nOv-win 13 - immlei•M 

COUPLERS? 
YOU SHOULD BE—you will obtain far better results by doing 
so and also SAVE MONEY! 

" MELLOWTONE Couplers are specially designed to avoid dis-
tortion in telephony reception, they give excellent selectivity and 
perfectly smooth reaction control. 

They plug into standard valve holders, take up small panel space. 
have small external field and high coupling ratio. 

Obtainable from all reputable dealers. Write for Illustrated List 
of this and other Mellowtone Specialities—and if interested in 
QUALITY Receivers, ask for Catalogue of Mellowtone Two and 

Four Valve Sets. 

hlzwi fisemeals fo, " 1he Wireless 11 . odd '' are only areelqed from firms we believe fo be thoronehlv reliable. A7 
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nsrant 
%eValves 

for Broadcasting 

osram 
Dg Eo 
H .F. & L.F. 

Only • 12 Amp.filament Current Consumption at 1.8 Volts 

Wireless users all over the country are welcoming the new D.E.2 
OSRAM VALVES. Their introduction spells cheaper wireless 
without loss of efficiency. Accumulator charges are halved or 
reduced by a third on account of the markedly low current con-
sumption of the D.E.2. Expressions of opinion continue to pour in 

Better in clarity and strength of signal. 

Frank 73. Scrivrer. 

I could not wish for better results. 

Fred. Goinershall, 
Itou. Scc. Dewsbury and District Wire:c:, Society. 

Delighted with performance. It is my 
intention to replace my present valves 
with OSRAMS. N. J. Ilignett. 

Delighted with the excellent results. . . I 
can safely say that 25 users have now 
in use the. ()SRAM D.F.2 through my 
recommendation. H. Builder. 

Performance beyond reproach. For 
general all-round listening,we thoroughly 
recommend these two new OSRAIÇI 
VALVE8. "Electrical Industries." 

LT VAL\ 
*le a 6%1-1. R 

PRICE 15/6 EACH 

7Ae 9.80-eryour 2garantee 

.-Idrt. of The General klectric Co. Ltd., Magnet House, Kingsbar, London, W.C.2. 

st ¡Wolf« of " The if ireless World." when w, itin to advertisers, ensure prompt attention. 
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CRITICS OF RUGBY POLICY. 

IT could hardly have been expected that the Post Office 
A %% in.1111 escape from criticism, from one direction or 
another, in immection with the establishment of the 
Rugby station. and the remarkable efficiency of the 
station seems to have been pro- 
Vocative of stronger expressions of 
dissatisfaction than would prob- 
ably have been the rase if the 
station had been less successful. 
But the most remarkable out-
Idirst against the Post Office 
policy which has yet come to our 
notice emanates from Mr. E. '1'. 
Fisk, the managing director of 
Amalgamated Wireless (Austral-
asia). I.td. Mr. Fisk. inter-
viewed by the Press, is reported 
to have stated that the only 
reason he can suggest as to why 
the British Post Office authorities 
are not attempting direct wireless 
Humunication with Australia is 

that transatlantic telephony has 
been de \ eloped under the control 
of a foreign concern, and that for 
this reason the Dominions are 
being neglected in favour of the 
United States. 

If Mr. Fisk had hoped to im-
press those who would read his 
statement in print with the sin-
cerity of his concern in matters of Empire welfare, he 
should have been diplomatic enough to omit the further 
statement which he is reported to have made, that he 
believes ''beam ''stations will ultimately provide an ex-
cellent telephone service linking up the telephone ex-
changes of Australian cities with the telephone network 
of London. 
The company which Mr. Fisk represents is intimately 
8 
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concerned with the development of beam stations, whilst 
his company has no share in the control of the prin-
ciple of " side-band " telephony, which has made trans-
atlantic telephony possible. The Post Office has made 
it abundantly clear that the transatlantic telephony trials 
which they are now conducting are in the nature only of 

experiments. At the time Rugby 
station was put in hand there was 
no system of long-distance tele-

PAGE phony except that which the Post 
... 575 Office decided to adopt, nor has 
... 576 this state of affairs changed 

during tue several years that 
580 Rugby has been'under construe-
581 tidal, so that the only alter-

native to adopting a system 
developed in the United States 
would have been to adopt no 
system at all and to abandon all 
efforts at establishing long-dis-
tance wireless telephony until 
sonic British system should chance 
to be developed in the future. 

595 As a practice ground for ex-
perimental development, why 

599 should not the span of the Atlan-

601 tic be as good as any other, espe-
cially since at either end exist all 

603 the «facilities both of material 
604 and skilled personnd for carry-
605 lug out the project? Having once 

developed transatlantic telephony 
the erection of Dominions stations 

is but a question of duplicating equipment, and, un-
doubtedly, the Post Office has this end in view. 
We sincerely hope that the Post Office will treat Mr. 

Fisk's outburst to no more consideration than it merits, 
and will continue the policy of adopting the best systems, 
whether of British or foreign origin, and so serve the best 
interests of Empire by speeding up the practical solution 
of inter-Empire communication. 

583 
585 • 
589 • 
591 

• 
593 + • 
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A Simple, Inexpensive Instrument 
for the Transmitter. 

By A. P. CASTELLAIN, B.Sc., A.C.G.I., D.I.C. 

EVERY amateur who works a transmitting set should 
have a wavemeter, in order that he may be able to 
keep to the wavelengths allotted to him in his 

licence. When experimenting with a set it is very easy 
to get off these wavelengths, especially on the 23 and 
46 metres range, and nothing causes so much friction 
between the amateur and the Powers that be than this. 

Transmitting wavemeters in general use fall into three 
classes ; the heterodyne or valve wavemeter, the crystal 
and galvanometer absorption wavemeter, and the neon 
wavemeter. The first type—the heterodyne wavemeter— 
is rather apt to be a snare and a delusion for transmit-
ting work except in the hands of an experienced worker 
(who would not use it for preference). owing to the 
number of harmonics of both transmitter and wavemeter 
giving beat notes at many points on the wavemeter scale. 
so that the actual wavelength becomes a matter of doubt. 

Another snag in this type 
of wavemeter is the ease 
with which its valve 
" pulls into step " (i.e.. 
I iSli Hates at the sanie 
frequency) with the trans-
mitter if the latter is at 
all powerful, so that no 

beat note at all is heard unless the wavemeter is taken 
some considerable distance away. 
The second type of wavemeter has not the ambiguity of 

wavelength like the first, but its calibration is rather apt 
to dépend to sonic extent on the adjustment of the crystal, 
and has the further disadvantage that a sensitive galvano-
meter, which is an expensive item, must be used. 

Principle of the Neon Wavemeter. 

The third type—the neon wavemeter—depends for its 
action on the fact that if a potential of about 17o volts 
is applied between two electrodes in neon gas, the gas 
becomes conducting and luminous and remains luminous 
while the potential is reduced. until about 140 volts is 
reached, when it becomes dark again. This wavemeter 
(Fig. 1) consists essentially of a tuned circuit with a 
neon lamp in parallel to incFcate when the circuit is in 

Fig. I —The circuit of the neon 
wavemetcr. 

A 10 
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resonance with the transmitter, and its actual operation 
may be studied in reference to Fig. 2. 

In Fig. 2 are shown three voltage resonance curves. 
a, b, and r, the resonance curve, of course, being the 
relation between voltage across the tuned circuit and the 
tuning capacity when power at a definite frequency is 
being absorbed. 
When a tuned circuit is placed near even quite a 

small transmitter of only a few watts, very large potential 
differences are set up across the tuning condenser, giving 
voltages of the order of hundreds Now it has already 
been said that a neon lamp will glow when 
about 170 volts are applied to its electrodes, so that 
the neon lamp will indicate when the voltage across the 
tuning condenser reaches this valu'. 
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GLOWING 

DARK 

CONDENSER READING 

pig. 2 —showing the resonance curves obtained with various 
degrees of coupling between wavemeter and transmitter and 

their effect on the glowing of the neon lamp 

20 
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Neon Wavemet et.— 
The three curves in Fig. 2 show the voltages obtained 

across the tuning condenser for various degrees of 
coupling between wavemeter and transmitter, curve (a) 
being for a tighter coupling than (b) or (c). 

If the coupling is too loose (i.e., if the wavemeter is 
too far away from the transmitter), as in curve (e), the 
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CONDENSER READING 

Fig. 3 —Showing that a low resistance circuit is necessary for the 
wavemeter in order to give accurate readings. 

111.IXIMUM voltage across the condenser rill be too small 
to operate the neon lamp. On the other hand, if the 
coupling is too tight [curve (a)] the neon lamp will light 
'ver quite t large range of the tuning condenser, and 
thus the actual tuning capacity for resonance with the 
transmitter becomes a little (11)1;tful, although the neon 
will glow more brightly as the voltage increases over 17o 
and thus approximately indicate the resonance point. 

Optimum Coupling. 

However, there is another drawback to coupling the 
wavemeter too tightly to the transmitter if the latter is 

2 7/E;-----i 

3/4' 

34. 
  4 3/8" 

7"  
4.—Dimensions and drilling of front panel. A, 6B.A. blind 

tap on underside; B, 1/8 in. diameter countersunk for No. 4 
wood screws; C, 1/2 in. diameter hole. 

of very low power, and that is the fact that the wave-
meter absorbs a certain amount of power, partly for coil 
and condenser losses, but mainly for lighting the neon 
lamp, and this power naturally increases with increase 
of coupling. The best value of coupling, as indicated 

10 

16 

-1!,41-' 3/.6 
i  

E 

57;-

  -5W  
Fig 5.—Dimensions and drilling of coil panel A, lit; in. diameter 
countersunk for No 4 wood screws; B, 5 32 in. diameter; C. 

5 16 in diameter. 

in curve (b), Fig. 2. is that which gives a resonance volt-
age of just over 170 volts, i.e.. just over the striking 
voltage of the neon lamp. 
Once the neon lamp has been made to light, it will con-

tinue to glow until the extinguishing voltage is reached. 
This voltage varies with the shape of the electrodes and 
on the pressure and purity of the gas in the lamp, but 

• 

Back few of wavemeter with the cover removed 

f,,r the average tun of lamps is round about 140 volts, 
that as the wavemeter condenser is moved through 

sonance the lamp will continue to glow over a short 
range of movement and should thus give rather doubtful 
readings on the wavehleter. 

practice, however, it is possible by suitable design 
to make the resistance of the Nvaverneter circuit very low, 
and so make the resonance curve very sharp,' which in 

'See an article hv the writer ti H.F. resistance in The 
World of :Niay 13th, 1925. 

A II 
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Neon Wavemeter.— 
itself will increase considerably the accuracy of readings 
—só much so that in practice some form of slow-motion 
gearing for the wavemeter condenser is found to be neces-
sary. Fig. 3 shows the above point quite clearly, curve 
p being that of a higher resistance circuit than the circuit 
for which q is the resonance curve. 
The neon lamp, being in parallel with the tuned cir-

cuit, will increase the resistance of that circuit to some 
extent when glowing—i.e.. it will flatten the resonance 

APRIL 21st, x906. 

these will be obvious on inspection—until the wires are 
free, and then to soak the cap in methylated spirits for 
about five minutes in order to soften the plaster, when it 
will be found quite easy to withdraw the lamp by hand. 
The lamp is mounted under a little ebonite clamp, as 
shown in Fig. 7, faced with a piece of Sorbo rubber to 
prevent damage when the clamp is tightened. 

Choice of Condenser. 

The maximum value of the variable condenser is 
0.00025 mfd., and any good make uill 

• 
do provided it fulfils the following con-
ditions: Fixed plates insulated with 
strips of ebonite, or moving plates in-
sulated with top and bottom end plates 
of ebonite—but not the usual type with 
metal end plates and small ebonite 
bushes. It should be remembered that 
there will be nearly 200 volts between 
the fixed and moving plates, so that the 
insulation must be of the best. Once 
the insulation of a condenser has broken 
down, it will only give endless trouble. 
so that the consideration of good insu-
lation is of primary importance. It is 
also very advisable to have some form 

o of slow motion arrangement for turning 
the condenser. 
A metal screen"--copper or aluminium 

—is incorporated in the wavemeter be-
hind the panel in order to remove any hand effects that 
otherwise might be present. This screen is connected to 
the moving plates of the condenser (the fixed being insu-
lated), and to one side of the resistance if this is included. 

6.—The wiring diagram of the wavemeter. The moving plates (Cosmos 
condenser) are connected to the screen at S 

curve. One way of improving this trouble is to connect 
the neon lamp in series with a high resistance of, say, 
8o,000 ohms to a megohm, and to place the two across 
the circuit. 

This is really a refinement, as in practice tuning is 
quite sharp enough Without this resistance, though its 
use certainly improves the sharpness—in fact, the use 
of the resistance is not advised for low power transmitters 
as more power is absorbed by the wavemeter, but it is 
advised for higher power (over to watts) transmitters. 

Construction of Wavemeter. 

Practically all the information necessary for the con-
struction of a suitable wavemeter may be obtained from 
the photographs and drawings given in Figs. 4 and 5 
and wiring diagram in Fig. 6. 
The neon lamp used is one that is made by the 

Economic Electric Co. as part of a lightning arrester— 
the lamps may be obtained separately, however, and cost 
2s. 6d. each. It will be seen on reference to the photo-

graph that the screw cap 
has been removed from 
the lamp in order to re-
duce stray capacities, and 
also in order to increase 
the insulation, since it is 
very easy to get a conduct-
ing path of flux between 
the contacts when solder-
ing. To remove the cap. 
all that is necessary is to 
file the patches where the 
two wires are soldered— 

RUBBER 
SPONGE 

Fig. 7.—Showing the method OT 
mounting the neon lamp behind 
the window in the panel. 

A I 2 

3 

41,/.; 

3» 

8.—Dimensions of the ebonite tormer for the short-wave coil 

A little point to be noticed is that the slot in the screen, 
corresponding to the slot in the panel through which the 
lamp is -viewed, should be larger than the latter, so that 
the lamp does not bear on the sharp metal edge, and so 
get cracked when the clamp is tightened. 
The coils used in the wavemeter are as follows: the 

special coil shown in the photograph at the head of this 
article has a range of from below 20 metres to just over 
50 metres; a Gambrell a/2 plug-in coil gives from 45 
to 125 metres, and the A coil from 90 to 255 metres— 
while if it is desired to cover 400 metres a B coil must be 
used. 

Constructional details for the former of the special 
short wave coil are given in Fig. 8. Twelve gauge phos-

2? 
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Neon Wavemeter.— 
plior-bronze wire is used, with six turns and a spacing 
of gin. between turns. The method of making such a 
coil has been described many times in The Wireless World 
so that it will not be elaborated here. It will be found 
that the former used to hold the coil gives a very rigid 
mounting indeed, which is a desirable feature in any 
wavemeter coil, and an absolute necessity in a short wave 
coil, especially when it is removable—since any 

579 

change or distortion in the coil will lead to errors in 
calibration. 

Neon wavemeters made according to the above design 
may be calibrated by sending them carefully packed to 
the calibration department of Experimental Wireless, to-
gether with a calibration coupon which will be found in 
each issue of Experimeulal Wireless. The Nvavemeter 

should he tested on the transmitter before sending in, to 
make sure that the neon lamp will glow. 

TRANSMITTERS' NOTES AND QUERIES. 
General Notes. 

Mr. A. Kok, (K KB7), Cauerstr, 19. 
Charlottentairg, Berlin, is condueting a 
series of tests to investigate the strength 
of short-wave signals under various 
weather conditions.- He is transmitting 
every night from 2300 to 2315, G.M.T., 
and will welcome reports, preferably 
weekly, stating the meteortelogical condi-
tions at the receiviag stations. 

0 0 0 0 

Mr. \V. R. Clark (C. 2V N). 3, Caroline 
I'lace, Aberdeen, was in t wo-tvay com-
munication with BZ 6QA on Sunday, 
March 27th. The Brazilian statu au, 
operated by Mr. A. >autos, in Maranhao, 
a distance of 4,000 miles from Aberdeen, 
reported the signals as 115 on a 2-valve 
receiver and easy to read despite strong 
atmospherics. G 2VX was transmitting 
with an input of 12 watts D.C., 400 volts. 
The apparent aerial current was 0.25 
amps., working on the third harmonic of 
the aerial system and on a wavelength of 
45 metres, while BZ 6QA was using 50 
watts on a wavelength cif 38 
inet res. 

.7,0 0 o 

Mr. Georg 1101mlund (51\IZN), Rost!' 
lundsgaten 3, Giitehorg, Sweden, has 
started transmitting again, after a year's 
silence, on 44 metres. He is usually tu. 
be heard on Saturdays after 2300 

ii Sundays after 6600 G.M T.. and mi 
miler days. before 1800 G.M.T.. tind after 
broadcasting hours. His new transmitter. 
a three coil Meisner. is at present taking 
its input. from an A.C. supply. but he 
hopes soon to instal a lectilier. The 
aerial current is about 0.75 amps. 
S:\1ZN WaS one of the first Swedish 
stations to be licensed, and Mr. Holm-
hind will welcome reports front British 
nitwit nui-s. 

ocoo 

5Th), 6, Rutland Road, Harrow, iii 
form us that on Monday, 5th April. 
they logged 170 transatlantic statim is 
between 0000 and 0630 G.M.T.. includ-
ing every district in U.S.A , stations in 
Canada. Brazil. Mexico. and l'orto Rico; 
also some in New Zealand. The receiv-
ing set was a one-valve Reinartz. and 
the wavelengths varied bet weeen 35 and 
42 metres; ronditims NVVI e generally 
favourable, though at t Mies atmospherics 
were bad. 

0000 

Mr. L. 11. Thomas (G 6Q11). 33. Har-
peliden Road. West Norwoad. S.E.27. 

7 

has been in communication with 
U 2CVJ, Mr. Robert Hart, Elm Street, 
Hartsdale, N.Y.. with an input of 10 
ut .0 Its (nly, supplied from an M.L. Anode 
converter, and using an Osram L.S.5 
valve, the filament voltage being rated at 
4.5 volts. 

0000 

Mr. B. W. \Varreu (G 6CD. 19, Mel-
ville Road, Coventry, is conducting very 
low power tests on a wavelength of 45 
metres, and will be glad if anyone who 
has heard his signals will send a QS.I. 
card giving details of reception. 

A well-known station on the South coast 
G 2MI, owned and operated by Mr. A 0 
Milne at 41, ictoria Avenue, Northdown, 
Margate. The transmitter is shown on 
the left with its tuning coils above Two 
D.E.4 valves are used in- parallel with 
220 volts on the anodes. Mr. Milne's 
transmissions have been heard in North 

Sweden and in Spain. 

\I r. F. IL Mardim (U 2CWID, 1309, 
\Vest Farms Road, Bronx, New York. 
assistant division manager, A.11.11.L., 
tri ll be glad to receive repr,rts 011 his 

signals from British amateurs. 
0000 

With referenve to the itbservations 
and rectalls of long-distance signal 
strengths and their relation to varying 
weather ions described by Mr. 
H. N. Ryan (5BV) in the February 
nuinber E.eprriapental 11* ¡raps.. Mr. 

F. Wc i r- Mitchell. of the Government 
Radio Station, Maymyo, Burma, asks us 
to state that he has been experimenting 
on this subject for some time, and would 
like the help of a few transmitting 
amateurs in various countries. The 
alonslion seas un in Burma will soon 
begin, and Mr. Weir-Mitchell will par-
ticularly welcmne weekly weather reports 
from all parts of the world. 

D000 

New Call-signs Allotted and Stations 
Identified. 

2 BQU.-11. Warrener, " Inwood," 3, 
St. Mary's Road, Tonbridge. 

(.1 2BRP.—L. W. Humphreys, 7, Pine-
hurst Road, Swindon. 
• 50M.—D. E. Osman, 44, Cambridge 

Park, Wanstead, E.11. (Change of 
address from Leigh-on-Sea, Essex.) 
• 6FZ.—H. E. F. Taylor, Abbots Ter-

race, Abbotswood, Guildford (transmits 
on 45, 90 and 150-200 metres). 
F 8BU.—L. Ledeur, 17, Grande Rue, 

Lure, Haute-Satine. 
F 8KB.—A. Orégoire, Pont d'Avignon, 

Gard. 
I ICU.—Alfonso Mai-1111o, Via XX 

Settembre 89, Rome 30. 
N PC2.—The Radio Laboratory, 

Technisehehoogeschool, Delft, Holland. 
0000 

QRA's Wanted. 
; 2A 11, G 2EC, G 2EM, G 2EW, 

G 5T B. 

BOOKS RECEIVED. 

•` Convention Télégraphique Inter-
nationale et ltèglentent y Annexé, Revi-
sion de Paris, 1925,- pp. 178, comprising 
the text of the Telegraphic Convention of 
St. Petersburg, 1875, and the Regulations 
for International Telegraphic Service 
based thereon, and revised in Paris in 
October, 1925, which will come into force 
on N.tvember 1st, 1926; with explanatory 
mite Ity the International Telegraph 
Bureau, Berne, and an appendix amplify-
ing and explaining certain of the 
articles. Published by Le Bureau Inter-
national de l'Union Télégraphique, Berne, 
1926. 
" \Viirterltitch der Elektrischen Nach-

richtentechnik," by O. Sattelberg. Part 
II, German—English. A Dictionary 
of Technical Terms used in Electrical 
Communication, pp. 319. Published by 
Julius Springer. Berlin ; price 12 Reichs-
mark. 
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A Section Devoted to New Ideas and Practical Devices. 

SOLDERING HINT. 
A chemical Bunsen burner is very 

convenient for heating small solder-
ing irons for use in wiring a receiver. 
The iron is generally supported on a 
block of wood, so that the bolt is just 
above the blue inner cone of the 
flame. Anyone who has tried this 
method of supporting the iron, how - 
ever, knows that there is a tendency 
for the iron to roll away from the 
flame when one's back is turned, and 
it is very annoying to find it stone 
cold just as one has manoeuvred an 
awkward wire into position. At the 
present time there are large quanti-
ties of horseshoe magnets from tele-
phone ringer magnetos on the market 
which can be obtained for a few 
pence. T f one of these is fixed to the 

Soldering iron support. 

wood lilock, and if the iron is laid 
across the open end of the magnet in 
the manner shown in the diagram, its 
position can be easily adjusted, and 
there will 1)e no tendency for move-
ment.—R. V. 

CRYSTAL DETECTOR. 
The sketch sliows the (..t instrin'tiOn 

of a special type of crystal detector 
capable of extremely fine adjustment. 
An arm A cut from sheet metal is 
pivoted at P to a support adjustalde 
for height. In the centre of the tri-
angular hole cut in the arm is a cat-
whisker which is suspended by short 
wires W, giving a certain degree of 
resilience to the contact point. The 
extremity of the arm is depressed by 

A 14 
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means of a knurled terminal which 
is screwed down against the pressure 
of a coil spring. The crystal itself is 

An excellent ethod of obtaining critical 
adjustment of contact pressure in a 

crystal detector. 

1110ffilfed on a slotted aim B, which 
gives a universal movement and en-
ables all parts of the crystal surface 
to be explored.---f. P. 

0000 

REWINDING TELEPHONES. 
In rewiinling telephones with No. 

47 S.W.(. wire breakages are fre-
quent, and the soldering of the joints 
is not an easy matter when an iron 
is used. Avery convenient method 
and one 'which is used in other elec-
trical work, such as armature wind 
ing, is to take a strip of sheet copper.. 

wide and 'in. or ;in. long, and 
to lend a " V '' shaped hollow at 
one end. This is tinned and a small 
piece of solder inserted so that it 

VALVES FOR IDEAS. 

Readers are invited to submit brief 
details, with rough sketches, where 
necessary, of devices of experi= 
mental interest for inclusion in this 
section. A receiving valve will be 
despatched to every reader whose 
idea is accepted for publication. 

shouhl I,, addressed to the Editor, 
•'11-iref,,s World and Radio 1/erica'," Dorset 
Hon.e Tudor Street, Landon, E.C.4, and 

marlud " Ideas." 

APRIL 21st, 1926. 

forms a small crucible. The ends of 
the wire are then cleaned, twisted to-
gether, and touched with a spot of 
resin flux. The end of the copper 
strip is then heated and the " V " 
shaped nick applied to the wire, when 
a perfectly soldered joint will be 
obtained.—.. E. D. 

0000 
H.F. TRANSFORMER. 

The new ebonite or moulded bases 
which are now being fitted to valves 
lend themselves admirably to the 
construction of H. F. transformers. 
The base can be removed from a 
broken valve by immersing for a few 
minutes in methylated spirit. This 
breaks up the substance used for 
securing the glass to the base and 
permits its easy removal. 

VALVE 
EASE 

H.F 
TRANSFORMER 
WINDINGS 

transformer mounting. 

A short piece of ebonite tubing of 
suitable diameter is then fitted to the 
base and secured, if necessary, with 
it little shellac varnish. The trans-
former windings are then wound on 
the ebonite tube as single layers, 
either side I y side or with the 
secomlary wound over the primary 
after first covering the primary with 
a layer of waxed paper or other suit-
aide insulating material. The ends 
of the windings are then soldered to 
the valve pins, the primary winding 
being connected to the " grid " and 
" anode " pins and the secondary to 
the " filament " pins.—S. A. H. 

I9 



_ 

AP/?/T 2151, /926. ebsilmg 
Wwllei. 

581 

THE OBSERVATION OF FADING EFFECTS. 
Measurement of Signal Strength with Simple Apparatus. 

F3t. PROF. E. V. APPLETON, M.A., D.Sc. 

M OS].' broadcast listeners are aware that the signals 
received from distant stations at night very often 
undergo marked and sensibly periodic changes in 

intensity. To this phenomenon the naine of " signal 
fading " has been given. These signal variations have 
been shown' to be (lue to the variable nature of the rays 
returned to the ground by the ionised layer of the upper 
atmosphere (the so-called Kennelly-Heavisid( layer), and 
it seems quite certain that a detailed study of fading will 
yield very important information regarding the nature of 
the ionised laver and the variation of its properties 
throughout day and night. This article is written with 
the idea of interesting experimenters in the subject. and 
of asking them to co-operate in an attempt to obtain 
really relialde information on signal fading. 

Aural Observations Unreliable. 

It ought to be mentioned that American experimenters 
have tackled this problem under the direction of the 
Bureau of Standards, and in Yo. 476, Vol. 19, of the 
" Scientific Papers of the Bureau of Stan lards " will be 
found an account of the analysis of the data. Unfortu-
nately. very little in the way of iiefinite results emerged 
from this analysis, so that there is a very open field for 
British experimenters. Of course, it is easy to be wise 
after the event, but I think that the American investi-
gators failed because they relied on aural observations. 
The ear is a very' poor guide in judging changes of signal 
intensity, as T hope to show later in this article. To get 
accurate readings of signal intensities we must have re-

Fig. 1.—A simple circuit suitable for making observations on the 
fading of wireless signals. 

course to some objective method, such as the use of a 
galvanometer. The galvanometric method is at once more 
accurate and much More sensitive than the audibility 
method, signal variations being registered which are 
quite undetectable in telephones. Many experimenters 
may feel that the introduction of a sensitive galvanometer 

'Appleton and Barnett, Proc. Roy. Soc., Dec., 1925. 
IT 

in a wireless receiver means endless complications, but 
this is not the case. If the observer feels that he does 
not wish to be troubled with the vagaries of a mirror 
galvanometer, a simple table galvanometer may be used.• 

Let us now consider the type of circuit most suitable 
for the study of signal fading. It should be mentioned 
at the outset that the results are most easily interpreted 
if a loop aerial or a purely vertical aerial is used, but 
if an L aerial must perforce be used very little differ-
ence between the fading on it and on a purely vertical 
aerial will he noticeable if the horizontal portion is not 

(a) (I)) 

Fig. 2.—Alternative methods of obtaining a rectified galvanometer 
current. 

too high and not too long. The .receiver must be a high-
frequency amplifier with as little rectification in the stages 
as possible. The circuit mainly used at Cambridge by 
Mr. Barnett and the writer is shown in Fig. r. 

This circuit will be well known to most readers of The 
Wireless World, and presents no new feature except that 
to the secondary I. of tl,e high-frequency transformer 
of the second valve is connr,led a stable crystal detector 
D and galvanometer G. ALother circuit which has been 
found extremely useful is the two-valve neutrodyne, de-
scribed in The Wireless Wail'? of October 21st, 1925. 

But there are many other types of high-frequency ampli-
fiers (e.g., the superheterodyne) which we have found 
will answer just as well, or even Lotter, for the measure-
ment of the signals from distant stir;ons. The main point 
is that no audio-frequency stages s•;ould be introduced 
before the galvanometer stage. 

Choice of a Galvanometer. 

I now come to the discussion ut the measuring circuit, 
‘‘hich consists of a rectifier and a galvanometer. Here 
we have a choice of three different types of rectification, 
which are illustrated in Fig. 2. In each case the coil L 
is coupled electromagnetically to the last stage of the 
high-frequency amplifier. 
The simple crystal rectifier shown in Fig. 2 (a) is, in 

many ways, the most suitable, in that no current flows 
through the galvanometer in the absence of signals. In 
this case a very sensitive galvanometer can be used, and 
the variations of weak signals studied. But it may be 
difficult to get a crystal detector sufficiently stable for 
a long period of readings, in which case the valve volt-
meters shown in Figs. 2 (b) and 2 (c) may he tried. In 
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The Observation of Fading Effects.— 
the circuit 2 (b) anode rectification is used, signals 
resulting in an increase of anode current. In the case 
of the circuit 2 (c) cumulative grid rectification • is 
used, there being a steady current through the galvano-
meter, which is reduced when a high-frequency electro-
motive force is induced in the coil L. The advantage of 
circuits 2 (b) and 2 (c) is that they both may be calibrated 
(as is the case with the Moullin voltmeters), using low-
frequency electromotive forces. But the experimenter 
will find the crystal rectifier the simplest for most purposes. 
The next point to be considered is the choice of gal-

vanometer, and here expense may lw a deciding factor. 
There are, howevèr, very 
satisfactory galvanometers 
the market, at a very reason-
able figure, which are speci-
ally suitable for this kind 
of work. If a mirror gal-
vanometer is used I recom-
mend the Student's Galvano-
meter No. 7926 (price 
£3 3s.), made by W. G. Pye, 
of Cambridge, which is dead-beat and is quite rapid 
enough in action for most purposes. It has a sensitivity of 
120 mm. per microampere when the scale is i metre from 
the galvanometer. If a fable galvanometer is required 
I recommend Pye's Table Galvanometer No. 7957 (price 
£3 3s.), which is also dead-beat and has a sensitivity of 
about 4 divisions per microampere. Both of these instru-
ments are very robust and axe provided with safety 
clamps. These instruments have been used in almost all 
of the work at Cambridge on signal fading.. 

Accurate Tuning Essential. 

When the amplilier has been built and the galvano-
meter set up it will be found most useful to tune in a 
particular station, using telephones instead of the gal-
vanometer as indicator; and here the circuit shown in 
Fig. 3 may be helpful to the beginner. It is simply the 
rectifier circuit of Fig. 2 (a), with the introduction of a 
change-over switch and telephones. If the telephones are 
put into circuit the reaction coupling of the amplifier may 
lie adjusted until a telephone signal of the required in-
tensity is obtained. This signal .should I 1 oinfort-

Fig. 3.--change-over switch 
connections to substitute tele-
phones for the galvanometer. 

able strength and not too loud. • When tuning adjust-
ments have been made as accurately as possible, using 
telephones. the galvanometer should be put in circuit, 
and it will be found that a signal of normal telephone 
strength will. give a suitable reading of 20 to 30 micro-
amperes on the galvanometer. If the table galvanometer 
is used this n ill give a full-scale deflection, while if the 
more sensitive mirror galvanometer is used a shunt may 
be necessary. In either case the deflection can be in-
creased or decreased by altering the coupling between the 
coil I. and the amplifier. If an earth, E (Fig. 3) is 
connected to the coil L it may not always be necessary 
to retune when the galvanometer is switched into circuit. 
but in every rase I recommend such an adjustment as a 
precaution. The tuning of the amplifier and aerial 
circuit should he altered until the maximum galvanometer 
deflection is obtainable. It is absolutely essential to 
have accurate tuning. The galvanometer deflection may 
then be taken as proportional to the square of the ampli-
tude of the carrier wave. 

Effect of Modulation. 

Observations should first be made on a broadcasting 
station 80-120 miles away, and it will be found that at 
night signal variations are always taking place, the gal-
vanometer showing variations even when such variations 
are not audible. In fact, it will be found that the gal-
vanometer deflection has to fall almost down to zero 
before a marked audible reduction in intensity is noticed. 
so insensitive is the ear to changes of sound intensity. 
A careful watch should be made to test whether the 

modulation of the telephony station affects the galvano-
meter deflection. With the signals received from the 
B.B.C. station (excepting Dayentry), accurate tuning re-
duces the effect of modulation to a negligible amount, 
but a watch should always le kept for such effects, which 
might possibly be mistaken for signal fading. 

In some future articles I hope to describe some of the 
results which have been recently obtained at Cambridge, 
using the . galvanometer method of studying fading. 
These results include the direct experimental proof of the 
existence of the Heaviside layer and the first determina-
tion of its height. Suggestions will also be made regard-
ing the way in which amateurs may co-operate in attempt-
in solv(‘ some of the problems still before us. 

NEW YORK'S WIRELESS 
V pressing a key in Radio House. Lori.L,:. the main 
Marconi telegraph office, early last Friday morning. 

Captain P. P. Eckersley, Chief Engineer of the British 
Broadcasting Company, opened the most up-to-date 
wireless-fitted house in America. This house is located 
at Saint George, Staten Island, a residential suburb of 
New York. In the construction of the building, the wire-
less aerial and all the wires for connecting up receivers 
and loud-speakers to supply every room with wireless 
have been built into the walls. Not a single wire is 
visible throughout the house. 

Captain Eckersley closed the circuit of the Marconi 
high-speed transatlantic wireless transmitter communicat-
ing with New York. The signal was intercepted at Long 
Island, New York. and automatically relayed to Staten 
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Island. where it closed the circuit to the loud-speakers 
and other electrical contrivances for the operation of 
wireless reception in the house. 
A master receiver on the first floor operates three loud-

speakers downstairs ; anothel supplies the first floor, and 
a third feeds loud-speakers in the three bedrooms. Master 
controls up and down stairs transfer the output from the 
various receivers to different loud-speakers, so that all 
loud-speakers can be operated separately or together, and 
the receiving sets themselves can be operated from dis-
tant points by switches mounted on the walls. 
The object of this demonstration house, the wireless 

equipment of which has been designed by the Radio Cor-
poration of America, is to give the American public a 
new and broader conception of radio service in the home. 

23 
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RACTiCAL 
INTS AND TIPS 

A Section Mainly for the New Reader. 

VALVE ECONOMY. 

There still seems to be a mistaken 
idea in some quarters that the dull 
emitter valve is ley way of being 
somewhat of a luxury on account of 
its higher initial cost. Actually, 
assuming that accumulator charging 
has to be paid for at even the lowest 
current rate, the average dull emitter 
at its present price is cheaper in the 
long run than the bright emitter, even 
if the latter were actually given 
away ! 
• It is realised that, in exceptional 

cases, where accumulators are 
charged by the owners at negligible 
cost, perhaps by connecting them in 
series with a lighting or power circuit, 
circumstances may arise where the 
use of bright emitters is advantage-
ous, In this is an exception to the 
general rule. 

Even in the matter of initial cost, 
providing both valves and L. 1'. 
tery are to be acquired, no real saying 
is effected by purchasing bright 
valves, as, in oreler to obtain the same 
number of burning hours per charge. 
a• much larger and more expensive 
battery is required. 

0 0 0 0 

GRID-LEAK VALUES. 
In this see•tion of the April 7th 

issue of The Wireless World it was 
shown that, in a resistance-coupleel 
amplifier. the aneHle and grid resist-
ances are, in effect, connected in 
parellel, and therefore the resistance 
of the latter should be high compared 
with that of the former, unless ampli-
fication is to be sacrificed. These re-
marks apply equally to high- and le esy-
frequency amplifiers. and also s io‘‘• 
why the Method of amplification using 
very high anode resistances (up to 3 
megohms), due to von Ardenne and 
Heinert, is likely to be unsuccessful 
when applied to an H. F. amplifier 
followed by leaky grid condenser 
rectification. 

3 

If the detector grit! leak is of a 
value sufficiently low for satisfactory 
performance of its function, it may 
very possibly be comparable with the 
preceding anode resistance, in which 
case only some so per cent. of the pos-
sible amplification from this stage will 
be obtained. 

Clearly, therefore, it would be 
citer to use anode or leottom 

bend " rectification, or else to pre-
cede the deter tier by one of the more 
conventional intervalve couplings. 

0000 
TESTING L.F. TRANSFORMERS. 
Noise in an L.F. amplifier is edien 

traceable to a partial disconnectie in in 
the windings (generally the primary) 
of one of the transformers. It occa-
sionally happens that the nature of 
this break is such that it is not re-
vealed by the ordinary tests, particu-
larly if these are carried out in luiste 
and without due care. 

If a galvanometer and battery are 
used, these should be connected in 
series with each winding in turn. and 
the needle should be carefully 
watilied for some appreciable time : 
any movement will indicate an inter-
mittent connection. In the rase of 
the more elusive kind of fault, the 
use of a pair of head telephones and 
a battery is likely to prove more effec-
tive. The method of testing shown 

Connections for 
testing an L.F. 

transformer. 

in Fig. r may be used as an alter-
native to the more usual series con-
nection. As the batten- connection is 
made and broken, loud clicks should 
be heard in the telephohes. indicating 
continuity of both windings. but not 
intermittency. To test for the latter. 
it is necessary to listen intently for 
some minutes, preferably in a quiet 
room. The slightest sound in the 

phones will show a defective winding. 
When making this and similar 
tests, it should be unnecessary to add 
that the phones and cells themselves 
should also be tested previously; no 
noise should be heard while a steady 
current is passing. It is as well to 
use an accumulator battery, with a 
voltage of from four to six, in p•';,i 
ferrure to dry cells. 

If a fault is found it will. in the 
great majority of cases, be located in 
the primary winding. 

000 

SOLDERING FLUX. 
The use of a non-corrosive solder-

ing flux such as resin is frequently 
advocated. Unfortunately, this is 
'much more difficult to work with than 
are most of the proprietary fluxes, 
which, when applied sparingly and 
with care, are quite suitable for the 
majority of purposes, and have the 
advantage that the work does not re-
quire such a thorough preliminary 
cleaning. In certain cases where 
special care is necessary, it will be 
undesirable to run any risk of leak-
age between connections, and it may 
be worth while to make up an en-
tirely non-corrosive flux by dissolv-
ing one part (by bulk) of po.e-dered 
resin in three parts of ether. This 
liquid should be applied with a 
brush, and the surfaces to be joined 
together should be filed or rubbed 
with emery-cloth before soldering. 
Ether is obtainable from any chemist; 
it is highly volatile and subject to 
rapid evaporation. The flux should 
be kept in a wide-mouthed bottle, and 
a brush may be fitted through the 
cork. 

0 0 0 0 

" TWO-VOLT " VALVES. 
A w, ,rd of warning shou ld he given 

to those who are contemplating the 
use of valves requiring some 1.8 volts 
on the filament in a superheterodyne 
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receiver. In actual practice it will 
generally be found that the maximum 
number of such valves which can be 
run from a single accumulator cell 
will not exceed five or six, and if 
more are used a second cell will be 
needed. In this case it will be con-
venient to arrange to feed the fila-
ments of half the total number of 

The circuit diagram of the complete receiver. It is assumed 
that the valve filaments light properly and that a superficial 
examination has failed to reveal any of the more obvious causes 

of failure 

The first Naive (H.F.) is converted to a detector by transference 
of leaky grid condenser and phones. Satisfactory signals will 
indicate that this valve with its associated circuits, aerial, earth, 

&c., are in order 

Condenser and leak are restored to :heir normal positions, the 
pho nes being transferred to the anode circuit of the detector. 
This connection provides a test for the H.F. coupling, reaction, 

the valve itself, and the connections to it. 

The transformer and first L.F. Naive are tested by inserting 
phones between anode and H.T. battery as shown. If the set is 
in order up to this point, the fault will be found in the last valve 

or second L.F. transformer. 
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valves from each cell separately, pro-
viding a common negative connection. 
When six valves, taking (3.35 amp. 

at 1.8 volts, are connected in parallel. 
it will be seen that the permissible ex-
ternal resistance in circuit must not 
exceed about o.t amp. This will 
necessitate the use of extremely short 
and heavy leads in the filament cir-

APRIL 21st, 2926. 

cuit, clean connections, a fully 
charged accumulator, and particu-
larly of a rheostat having a " zero " 
minimum resistance. Unless one is 
willing to take these special pre-
cautions, it would be wiser to restrict 
the number of valves supplied by a 
single cell to five only, or to adopt 
those taking a lower filament current. 

DISSECTED DIAGRAMS. 

No. 27.—Stage-by-Stage Tests of a Standard 1-V-2 Receiver. 

A consideration of the series of circuit diagrams given below will indicate an effective and logical 
course of procedure in locating faults in a set which is totally or partially inoperative. Modifications 
of the method shown are obviously applicable to all multi-valve receivers. Dotted lines indicate 

temporary short circuits. 
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THE WTRELESS WORLD ADVERTIStMEN1S. 9 

The DIMIC and H.F. RESISTANCE. 

• — • 

Regd. Design. No. 717674 
Patents Pending. 

THE question of the High Frequency resistance of Coils is one 
of  great interest at the present moment, and as a result certain 

Coils offered to the public are advertised with figures for the 
H.F. resistance which we unhesitatingly challenge. We claim 
that, whilst our engineers have designed the " DIMIC 
to have a High Frequency resistance which will give selectivity 
without loss of the side-bands so essential to perfect reception, 
the mit "DIMIC has the lowest H.F. resistance of any coil 
offered to the public. 

In all cases the figures we shall publish will be at the 
Middle frequency for which the Coil is normally used, and as 
taken by the NATIONAL PHYSICAL LABORATORY. 

The H.F. resistance of "DIMIC No. 1 is 5.25 ohms 
at a frequency corresponding to 400 m., i.e., '026 ohms per ILF. 

Its H.F. resistance is the least of its many virtues, and 
it is the Coil you will ultimately use. Ask your dealer to show 
you one and give you details of its application, or write us direct. 

We are always wishful to extend "the helping hand." 

Telephone: 
Slough 441-442 I L -Nrit4 CHAEL rsolo 17 f.1 _rt_ J--i_   Ll 

Manufacturers or Wireless and Scientific APParatus 

WEXHAM ROAD :: SLOUGH :: BUCKS 

Telegrams: 
Radiether, Slough 

T 2 -Idvertisements for " The Wireless Woad " are only accepted from firms we believe to be thoroughly reliable. £T9 
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I. The characteristics of it.P.I8 Valves are :— 

Voltage Amplification 
Factor  

Impedance 

Mutual C,onductance 

RhD SPOT.  GREEN 51.0ï. 

7 

7,000 

15 

17,000 

1 Micrombee .000 860 

Figure of Merit .. 84 113  

2. ii.P.18 Valves consume ouli 03 Amp, at from 16 h, 
143 Volta. and r quire only a single cell 2 Volt 
Accumulator, 

3. 15.P.I8 Valves cos, only 12/6  Green Spot 
Red Spot o, 

4. 5.5.18 Valves provide a SIIORTPATII to bette, 
'emits. 

Zec 

G Voli 
Ill igla Valve 
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Choose your Valves 
by comparison 

I. Compare the characteristics of the S.P. 18 Valves with the 
published figures of other makers. Take the Voltage 
Amplification Factor, multiply it by the Mutual Con-
ductance in micromhos. The square root of the pro-
duct is the figure to use when comparing the relative 
merits of valves. 

2. Compare the filament details. How many cells are 
3. Compare the prices. 'required ? 
4. Compare :he actual results, tone, quality, volume, etc. 

hee, partinclori • Cognooi" NHORTPA TE ar• eflern In the adjoining 

METRO-VICK SUPPLIES LTD., 
(ProMetoso, Melsopnlita».1.,tkeY, Electrical Co. Ltd.) 

Metro-Vick House, 145 Charing Cross Road, London, W.C.2. 

C. RADIO VALVES, 

ke 

li 

V:1:1 

xi Volt 
pry Cell Valve 

D.E. II 
12/6 

THE WIRELESS LEAGUE 
eYeeetiMlictulutenerDc!nrtetulattectellcM313,-VrVttlict".*:')(seee;MM ,mluctr.tirtitectrtuftectsliectecte23ttietteelu, 

MEMBERSHIP AND RENEWAL FORM. 

To be filled in by readers who wish to become members of the League, or to renew 
their membership for a further twelve months as from 1st April. 

To the Secretary, the Wireless League, Chandos House, 
Palmer Street, Victoria Street, S.W 1.  19 

*enrol me as a member 
Please . of the IV ireless League. I enclose P.O. for Two Shillings,t ;,•hich 

renew my membership 
entitles me to membership with all the privileges and rights as enumerated -in the constitution of the League, 
including FREE Insurance, Free Legal Advice and Free Technical Advice. 

• Cross out Line not required. t Keep the Counterfoi' 01 your Postal Oribr. 

WRITE IN Name (in full) ..... 
CAPITAL (Slate whether Mr., Mrs. or Miss) 

LETTERS' Address  

Please enclose stamped addressed envelop:. 

My Membership No. is  
(This is only applicable in the ease of renewals.) 

41, Commencing with the first issue in May, " The Wireless World" will devote four pages 
in the first issue of each month to League Notes and News. 

emc?ezieeolutexpeve,euveceiztiersiocezeireeeectiettoceemee--t-eeereeeeeemettnerevectextecteieetpefeeettervettee 
A20 Mention of " The Wireless World," when writine to advertisers. will ensure prompt attention. 24 
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MARINE WIRELESS E UIPMF,NT. 
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Modern Practice Exemplified by Siemens Transmitting and Receiving Apparatus. 

r 1H ROUGH the courtesy of Messrs. Siemens I  
Brothers and Co., Ltd., we were recently afforded 
an opportunity of inspecting their marine wire-

less equipment, and it is thought that the following 
notes will be of interest to our readers. The marine 
equipment comprises 1 kW., A kW., and r kW. spark 
sets, a r¡ kW. C.W. set, direction-finding equipment, and 
a small lifeboat installation. 

Fig. t.—The kW. spark trans-
mitter and receiver cabinet 
which also contains a motor 
generator and transformer for power supply 

If is frequently stated that simplicity is the keynote 
of efficiency, and possibly no better example of this can 
be found than in the design of the apparatus which we 
inspected. A ship's wireless set must be capable of 
being used at a moment's notice, and also for long periods 
without the fear of breakdown. Hence the desirability 
of making every part of the apparatus as simple and as 
foolproof as possible. Anything in the nature of com-
plicated or intricate mechanism would appear to be out 
of place. 

The Spark Sets. 

There is little difference between the kW. and A kW. 
transmitting sets, and accordingly we confined our in-
spection to the kW. transmitter, since this is produced 
as a complete unit in a cabinet. The accompanying 
illustration, Fig. I, shows the arrangement of trie appara-
tus. The bottom part of the • cabinet contains the 
generator, transformers, and closed circuit inductances. 
The power supplying the set is obtained from the mains 

2 

or from a 50-volt battery, placed outside the wireless 
cabin, which operates a motor generator of the inductor 
type, which, of course, has no complicated brush gear or 
slip rings, which might give rise to trouble. This sup-
plies the power transformer at soo cycles, the trans-
former being wound on a closed core, and mounted in a 
metal tank. In order to deaden the noise the generator 
is placed on a felt mat at the bottom of the left-hand 
cupboard. The excitation circuit consists of the usual 
inductances and capacity in series with a quenched gap 
across the transformer secondary. The inductance and 
capacity are contained in the right-hand compartment, and 
the leads from the inductance are brought out to sockets 
which will be noticed to the extreme right of the quenched 
gap. A circular handle will also be seen on the front 
of the top of the right-hand cupboard. This is the motor 
starter, while on the extreme right of the cabinet is a 
resistance in the field circuit of the alternator for regu-
lating the output of the transmitter. 

Controls. 

The main vertical panel on the right carries the battery 
charging cut-out and the usual meters for control of the 
machines charging the cells, while the aerial radiation 
meter can be seen in the middle of the vertical panel, 
below which is the send-receive change-over switch. The 
three spiral inductances seen in the middle of the appara-
tus comprise the coupling between the closed circuit and 
the aerial circuit, and also the variometer tuning arrange-
ment of the aerial. The quenched gap will be seen to 
the right of the inductances. Owing to the complete 
nature of the quenching the aerial circuit is direct coupled. 
The quenched gap is composed of copper plates, which 

are faced with pure silver, the surface being rubbed 
down and made perfectly flat. The plates are separated 

by annular washers of the very best quality 
mica, the success of the gap depending upon 
the correct alignment of the silver-faced 
plates and the perfect insulation- of the 

500 CYCLES 
GENERATOR 

D.0 MAINS 

OR 50 VOLT 
0 
a BATTERY 

0-0 

2(a).—Basic circuit of the 1 kW. spark transmitter. 

mica washers. The plates are assembled between two 
insulators, and also held rigidly together by means of an 
end plate controlled by a thumb screw. 
The receiver supplied as a standard with the kW. 

size is contained in the left-hand portion of the cabinet, 
and comprises a three-circuit tuner, which will be seen 
on the table, and a valve and crystal detector mounted 
on the vertical panel. Plug-in coils are used in the 
three-circuit tuner, which comprises an ordinary aerial 
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Marine Wireless Equipment.— 
tuning circuit, closed circuit and reaction. A twin crystal 
detector will be noticed in front of the tuner unit. It 
is probably well known that the regulations require the 
use of a crystal detector as an emergency stand-by. In 
order that the crystal may always be in a suitable working 
condition, the receiver employs a reflex circuit in which 
the crystal is used as a detector. Further, in the event 
of a valve failing, the circuit can be changed over to an 
ordinary crystal receiver by moving a simple switch. 
The advantages obtained by using high-frequency ampli-
fication in front of the crystal are too well known to need 
further emphasis; the arrangement gives a receiver which 
is more efficient than the ordinary type, both from the 
'point of view of sensitivity and selectivity. The basic 
circuit of the transmitter and receiver is shown in Figs. 
2(a) and 2(b). 

The C.W. Transmitter. 

The continuous wave transmitter is as simple and 
straightforward as the spark transmitters, and a general 
idea of the apparatus will be gathered by reference to 
Fig. 3. The apparatus is mounted in a rectangular 
frame, three valves being placed in the middle, the in-
' ductances on top of the frame, and the other components 
of the circuit below and behind the valves. It is interest-
ing to note that when this transmitter was e% olved it was 

Fig. 2(b).—Single valve and crystal reflex receiver complementary 
to the 1 kW. transmitter. 

found that greater and greater efficiency was obtained as 
the insulation was made more perfect. The massive 
insulators which support the valve panel and also the 
inductance unit at the top of the frame are a good indica-
tion of what has been found necessary. 
The basic circuit of the transmitter is shown in Fig. 4. 

and again appears as being perfectly simple and straight-
forward. The main oscillator valve is seen on the left of 
the panel in Fig. 3, and is an M.T.4, while the two valves 

.to the right are the rectifiers, the rectifier filament volt-
meter being located directly below them. The two other 
meters on the lower panel are the transmitter filament volt-
meter and the main feed current milliameter. A rheostat, 
seen on the extreme left, is used to control the transmitter 
filament voltage, while the central rotary switch adjusts 
the filament voltage of the rectifiers, which are supplied, 
of course, from a transformer. The power is obtained 
from the 50o-cycle generator w hich supplies the spark 
set, the voltage of which is stepped up to about 20,000. 
Working at coo cycles makes the problem of smoothing 
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Fig. 4.—Basic circuit of the 
11 kW. C.W. transmitter. 
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very simple, and accordingly a very pure note is easily 
obtained. e'rhe grid leak, which, of course, is wire 
wound, and the fixed condensers are mounted behind the 
valve parel. 

Fig. 3 —Valve panel of the lk kW. continuous wave transmitter. 

The C.W. transmitter is usually installed in addition 
to an ordinary spark set, in which case an even more 
sensitive receiver is generally used in order to take full 
advantage of the increased range obtained by employing 
the continuous wave system. Several other types of 
receivers and tuners are made, particularly for the purpose 
of receiving the longer wavelength continuous wave 
signals. Fig. 5 shows a simple receiver which can he 
employed in conjunction with any of the tuners. It con-
sists of a detector valve and two low-frequency valves 
of the V 24 type, with provision for switching out any 

of the valves or substituting the crystal de-
tector for the first rectifying valve. Another 
three-valve receiver employs one stage of 
high frequency, one detector, and one low-
frequency valve, which again can be used 

with any of the tuners. 
For long-wave reception 

a separate heterodyne unit 
is employed, consisting of 
an oscillator valve, which is 
coupled into the closed cir-
cuit of the tuner. Fig. 6 
illustrates an alternative 
type of tuner, of a very 
compact nature, covering 
all wavelengths from 300 

14 
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Marine Wireless Equipment.— 

to zo,000 metres. The inductances are wound in a number 
of slotted insulating formers, and are connected in circuit 
bs, means of special switches so as to eliminate any dead-
end effect. The switches are of the " Dewar " type, the 
plungers of which are attached to a chain in which the 
slackness is such that on pressing down any plunger the 
chain becomes perfectly tight. If, now, another plunger 
is pressed the limited amount of freedom of the chain 
causes the first plunger to be withdrawn, thereby ensuring 
that only one section of the inductance is in circuit at a 
time. Thus it will be seen that it is possible to change 
from one wavelength range to another merely by press-

Fig. S.—Three-valve receiver (detector and 2 L.F.) for general 
reception 

Mg the desired key. The plungers or keys will he 
clearly seen arranged along the bottom of the tuner in 
Fig. Ó. An additional feature of the tuners is the inclu-
sion_ of a vacuum type lightning arrester, which, in this 
s'ase, %ill be seen above the aerial condenser 

Perhaps the most interesting part of the marine equip-

Fig. 6.—The uni‘ersal tuner which employs a series of special 
dead—end switches. 
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ment is the direction-under, which we had an opportunity 
of working. It is well known that the chief sources of 

Fig. 7.—The direction-finding receiver cabinet. 

error in a direction-finder are due to vertical effects and 
direct reception. Both these causes of trouble have been 
overcome, and whereas on other types of receiver we have 
found that to take bearings we 
may require to swing through 
zo or 30 degrees, we found 
that bearings accurate to within 
less than s degree could be ob, 
tamed. Figs. 7 and S show 
the receiver and the aerial 
arrangement respectively. The 
aerial consists of a rigid frame 
about. three feet in diameter, 
which is totally enclosed, and 
screened by a circular brass 
tube mounted on a vertica I 
brass pillar. Rigid leads are 
taken through the base of the 
pillar to the receiver, and the 
frame is rotated by driving the 
pillar. This is connected by 
means of steel cables to a hand 
wheel provided with a large-
sized scale marked in degrees. 
It is interesting to note that. 
although the weight of the 
rotating aerial is very consider-
able, it is possible to control 
the hand wheel with one finger. 
The receiver shown in Fig. 8 

is completely screened, and 
comprises a seven-valve high-
frequency amplifier, a detector. 

Fig. lc—The direction— 
finding loop it of massive 
construction suitable for 

shipboard use 
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Marine Wireless Equipment.— 
two low-frequency amplifiers, and the local oscillator for 
C. W. work. All the condensers are mounted with ver-
nier controls, enabling them to be adjusted to one-tenth' 
5f a degree. The screening of the aerial and the receiver 
eliminates any inaccuracies due to direct reception of in-
coming signals by " pick-up " in the coils and wiring. 

In order to overcome the vertical effect, the receiver is 
always used in conjunction with a small open aerial, and 
is provided with a coupling coil, which can be coupled to 
the other half of the frame. When a bearing is to be 
taken. the frame is rotated until a rough minimum is ob-
tained, the bearing then being sharpened up by adjusting 
the coupling between the vertical aerial and the frame 
aerial The " sense " of a bearing can easily be obtained 
by means of the well known heart-shaped or cardioid 
effect, in which rase the vertical aerial is tuned to the 

APRIL 21St, zoo. 

same wavelength as the station which is being observed 
by means of an additional variable condenser, the sense 
again benig read on a minimum. It was very interesting 
to notice the sunset effect, when considerable change of 
wave-front and other modifications seemed to occur. It 
was found exceedingly difficult to sharpen up certain 
bearings, which would swing through as much as zo de-
grees in some cases. One very important feature of this 
direction-finder is that the presence of night effect is 
easily indicated owing to the inability to sharpen up a 
bearing with the compensating device. With the ordinary 
type of direction-finder it is usual to take the mean of the 
positions of swing, and if night effect or sunset effect is 
present here is really no means of determining it. With 
this system, however, .the position of the coupling coil 
between the frame and the vertical aerial gives immediate 
indicatioa of a doubtful bearing. P. D. T. 

A NEW CONTACT DETECTOR. 

The Johnsen.Rahbek 

IT is widely known that when a metal conductor is 
placed into close contact with a semi-conductor (agate, 
for example) a very strong electrostatic attraction is 

set up, as was first discovered by Johnsen and Rahbek. 
It has, however, been discovered recently that such a 
combination also functions as a rectifier, in that it 
permits the passage of a stronger current from the semi-
conductor to the metal than in the reverse direction. 

Characteristic curves of a combination of iron and 
agate investigated by W. Kramer are shown in the 
diagram. Curve A represents the relation of current to 
applied voltage through a combination of iron and agate, 
in the direction of the iron, whilst curve 13 shows the 
same current in the direction of the agate. It will be 
seen that the two plates in combination constitute a 
rectifier, but the current intensities are at present so small 
that the new detector could hardly compete with the 
present-day detectors. It is not unlikely, however, that 
if this phenomenon were pursued further very useful 
technical advantages could be obtained, not the least 
noteworthy of which would be the elimination of the 
necessity to seek for a suitable point of contact. On the 
other hand, it is necessary for the surface of the two 
plates to be ground down so as to fit each other perfectly, 
and for them to be fastened together as firmly as possible. 
It is also advisable for the under side of the agate plate 
-;..5 be thickly silvered in order that the current may be 
freely conducted to it. 
The phenomenon is revealed in combinations of sub-

stances other than agate with iron; instead of the latter, 
galena, molybdenum, copper pyrites and similar minerals 
can be used, such minerals being known scientifically as 
electron conductors. These materials, in fact, conduct 
the electric current, as do metals, by movable electrons. 
In opposition to these, agate and similar semi-conductors 
are .called ion conductors, i.e., the current is established 
in them by the movement of ionised atoms. Therefore, 
the prerequisite for securing the de1,4tor effect seems to 
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Contact as a Rectifier. 

be the placing of an electron conductor and an ion con-
ductor into the most intimate contact possible, and it 
seems likely that this is also necessary for the elucidation 
of the familiar crystal detector. In order to pass electric 
current through the points of contact of the two stages 
electrons must pass across from one material to the other. 
Very little more work is necessary, however, to release 
an electron from the electron conductor, for example, 

5 

4 8 8 10 

VOLTS 
Characteristic curves of the agate-iron 

contact detector. 

from the iron plate, and to conduct it to the agate, where 
the electron then causes the ionisation of an atom, which 
then further gives rise to the passage of the current. 
On this assumption the detector effect rests upon the 
difference of the work which is necessary for the separa-
tion of an electron in both materials. This explanation 
is not new, but it is certainly supported by these observa-
tions of Kramer regarding the detector effect of the 
Johnsen-Rahbek relay. H. K. 
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Events of the Week in Brief Review. 
WARSAW CALLING. 

On Sunday last the Polish Prime 
Minister, Count Skrzynski, opened a new 
broadcasting station at Warsaw. 

0000 

WIRELESS AND BUSH FIRES. 

Bush fires in the State forests of 
Western Australia during the recent hot 
season have been curbed to a great extent 
by the use of wireless communication. 

0000 

WIRELESS VILLAINY. 

" Aldershot is suffering from an 
epidemic of thefts of bulbs .from lamp 
standards, carried ont, it is thought, by 
listeners-in in search of cheap pow,. 
ralres."—" Daily Express." 
The italics are ours. 

0000 

FIRST WOMAN PIRATE? 

The doubtful honour of being the first 
woman wireless " pirate " to be dis-
coveted by the Post Office probably goes 
to Mrs. Jane Phillips, of Shirley, War 
wickshire, who was fined £1 a few days 
ago by the Henley-in-Arden magistrates 
for working a set without a licence. 

0000 

THE WIRELESS LEAGUE DINNER. 

As already announced. the annual 
dinner of the Wireless League is to be 
held on Friday next, April 23rd, at the 
Royal Automobile Club. 
A large gathering is expected, and 

many well-known personalities in the 
world of wireless will be present. Sit 
Arthur Stanley will preside. 

0000 

ARCTIC SIGNALS ON 13.1 METRES. 

headers who, during the next few 
months,. succeed in picking up the call 
sign KEGK, on the extremely low wave-
length of 13.1 metres, will be listehing 
to signals from the Arctic expedition led 
by Commander R. E. Byrd, of the U.S. 
Navy. Besides this wavelength the 
station on board the exploration ship 
"Cloutier" will also transmit on 20, 
40 and 80 metres. 

Although the number of listenets on 
13.1 metres is likely to be small, at least 
two receivers will be tuned in to the 

signals. One of these sets is in the 
Naval Research Laboratory (NM.) at 
Bellevue, D.C.; the other is being built 
Iv tho 'Marine Corps at Quantico. Va. 
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WHERE PHONES ARE SCARCE. 

Ninety-one per cent. of the broadcast 
listeners in Milwaukee make use of loud-
speakers, according to a trade survey. 
Purchased sets are in a majority over the 
home-built variety to the extent of 18 
per cent. 

PICTURE TRANSMISSION BY WIRE-
LESS. Captain R. H. Ranger, of the 
Radio Corporation of America, is at 
present in this country for the purpose 
of demonstrating the commercial practic-
ability of transmitting pictures by wire-
less across the Atlantic. Captain Ranger 
(left) is seen on the roof of Marconi 

House planning an aerial system. 

NEUTRODYNE PROGRESS IN U.S.A. 

The popularity of the neutrodyne iii 
America may be gauged from the an-
nouncement that the Freed- EiSe11181111 
Radio Corporation, which holds a licence 
under the Hazeltine patents and intro-
duced the neutrodyne to American 
listeners, has just opened a seven-floor 
factory in the heart of New Yrath. 
The C.wporation hopes to increase its 

exports to Europe. 
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SEAMEN DEMAND WIRELESS 

PROTECTION. 

The Australian Seamen's Unions are 
dents tiding that wireless be installed on 
all vessels, irrespective of tonnage. 

0000 
RADIO REPARATIONS 

To cover reparations tine. the Japanese 
Government has decided to accept 
£4,000,000 front Genuany in the form of 
Telefunken wireless apparatus. 

0000 
DIRECTION FINDING OFF HOLLAND. 

PCMS and PCYM are the call signs of 
two new wireless " lighthouses " estab-
lished on the Dutch t coast at Maasluis and 
Ymuiden respectively. 

BRAZILIAN WIRELESS DEVELOPMENT. 

The opening of the new wireless station 
it Rio de Janeiro, which takes place 
to-day (Wednesday), inaugurates a new 
service between Brazil and the l'uited 
States, France, Great Britain, tin-many 
;Ind Italy. 

ooeo 

SOVIET WIRELESS EXPANSION. 

Kabul. the capital of Afghanistan, will 
soon be 'connected with the Soviet chain 
of radio stations, %%rites an Indian corre-
spondent. Wireless is being thoroughly 
exploited by the Soviet Government, 
‘.1tich is constructing several powerful 
.,trt ions in Siberia and the Kamchatka. 

o 000 
PLAIN SPEAKING IN ABERDEEN. 

7l'he Sheriff of Aberdeen struck just the 
right note in his warning to wireless 
pirates in the granite city a few 
days ago. In fining two offenders under 
the Wireless Act, -the Sheriff sa id he 
would take good care that those who 
failed to have licences would have to pay 
a great deal more than the cost of the 
I icence. Aberdonians are now following 
the more econmnical course. 

o 000 
SHORT WAVES FOR INDIAN 

AMATEURS. 

Seventy-nine private individuals at 
present hold transmitting licences in 
India, according to a statement made in 
the Legislative. Assembly at Delhi by 
Sir B. N. Mitra. Eight of these 
licences entitle the httlder S to transmit 
ItIllSiCa 1 programmes. Holders of non-
commercial. licences are te m. allowed to 
transmit on 45 metres and below. 
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DX RECORD FOR SOUTH AFRICA. 

South African amateurs are proud of 
the feat rerfnimed by a Durban experi-
menter, Mr. H. W. Heywood (A3D, who 
lias succeeded in establishing two-way 
communication with a Californian 
amateur station, L '61-IM, owned by Mr. 
Clair Foster. of Carnival. A remarkable 
feature of the achievement is the fact 
that signals were exchanged both ways 
round the world. Mr. Heywood 's u a ve-
length was 35.5 metres. 

0000 
SHORT WAVE EXPERIMENTS IN 

RUSSIA. 

Experimunts which have recently been 
conducted in the Soviet Laboratcey at 
Nislini-Novgoiod have resulted iii . the 
transmission of short rave messages on 
83, 102 and 104 metres to Chile ami Porto 
Rico. 
The real object of the tests is to lind 

a practica Ide form of radio communiea-
tion with the remote parts of Russia 
which are not provided with telegraphic 
commun icat ion. 

0000 
WIRELESS GOODS FOR TRACKING 

CULPRIT. 

A reward consisting of wireless goods 
to the value of two guineas is being 
offered by a Midland wireless firm. 
Messrs. iM ellcovtone, t Stourbridge. for 
information leading to the detection of a 
person stated to be making illegal use of 
the firm's call sign, 2WQ. 

Several reports, one coming from New 
'tealand, have been received stating that 
2WQ had been heard on 40 metres. 
Actually 2WQ has been out of action for 
six months! 

o 000 
ECHO IN THE STUDIO 

" To muffle or not to inutile ' is the 
question which has prompted SOiim in-
teresting broadcast studio experiments in 
Berlin. A studio hitherto draped with 

PROGRESS Al BOOMIN. As is shown by this photograph, taken last 9eek, con-
structional work on the new beam station at Bodmin is nearly completed. Bodmin 

is the transmitting station for Canada and South Africa. 
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heavy cluth has been " re-clothed " with 
a special kind of wood which, according 
to reports not only improves the quality 
of receivell music, but is more agreeable 
to the performers. 
Many listeners in Great Britain are by 

no means satisfied that the B.B.C. have 
reached finality in the acoustic design of 
studios. 

• o 000 

BROADCASTING MORALS. 

In raising the question of morals in 
broadcasting, Cardinal Dubois, Arch-
bishop of Paris, reminds programme 
compilers that the songs and speeches 
they send out reach the ears of small 
children and of a public whose scruples 
of conscience and morality- al-e entitled to 
respect. The worthy Prelate's admoni-
tion serves as a reminder that the policy 
of the B.B.C., however muca it has been 
criticised, has never been assailed on 
grounds of morality. Not all countries 
enjoy the benefit of a healthy broad-
casting control such as that obtaining in 
Great Britain. 

0000 

CUP TIE RELAY TO LANCASHIRE. 

During the playing of the Cup-tie 
match at the Stadium on Saturday next, 
many dons-ands of Lancashire supporters 
who are unable to attend the game will 
be afforded some measure of consolation 
through the arrangements for a land line 
relay which are being carried out by the 
Marconiphone Company in conjunction 
with the Daily Mail. 
Microphones will be placed in the 

Stadium in such positions that they will 
pick up band music and cheers from the 
crowd, while an observer in a found 
proof cabinet will give a running 
description of the game as it proceeds. 
'I7he signas will be taken through A. and 
B. amplifiers and relayed ta Manchester 
and Bolton over Post Office land 'ines; 
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in the two northern towns eager crowds 
will hear the proceedings on loud-
sliealrers. 

WIRELESS ON AMUNDSEN EXPEDI-
TION. Commander F. Gottwaldt, who is 
in charge of the Marconi installation on 
board the "Norge," the airship in which 
Amundsen and his party are proceeding 

to the North Pole. 

DISTANCE AND SIGNAL STRENGTH. 

That wireless signals are stronger 600 
miles from a broadcast transmitter than 
they are at 300 miles is the conclusion 
arrived at by engineers of the radio de-
partment of the General Electric Com-
pany, New York. 

For several weeks past thousands of 
listeners in the 'United States have been 
co-operating with the General Electric 
Company by reporting on reception of 
signals on broadcast bands. The engi-
neers do not claim that the conclusions 
are absolute, and caution that, more ex-
haustive investigation may reveal some 
facts not yet apparent. 

In observing the variation of signal 
strength. it was found that the strength 
of the signal drops off rapidly- during the 
first 300 miles from the station, and that, 
contrary to what might be expected, the 
signal strength actually increases and is 
apparently a little stronger at 600 miles 
than at 300 miles. Beyond the 600-mile 
point the strength decreases again slowly 
to the limit, of the range of the station'. 
These distances are not definite values; 
they at-e averages from a large number of 
reception reports. 
A study of the zones in which fading 

occurs shows that it is worst at about 
200 to 500 miles from the station, and 
this zone, from 200 to 500 miles, is the 
territory in which there is the greatest 
percentage of rapid-fading reports. Broad-
cast service is better at 600 miles than 
at 300 miles from a station because fading 
is less pronounced and the signal strength 
is slightly greater. 
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A Revim of the Latest Products of the 
MARCONIPHONE VARIABLE HIGH 

RESISTANCE. 
The demand for a smooth-running high 

value variable resistance has now been 
met, by the production of a new Marconi-
phone accessory. The resistance material, 
which is essentially graphite, is carried 
on an ebonite base and is arranged in the 
form of two raised concentric rings which 

Marconiphone sanable high resistance, 
useful as a reaction control or for regu-
lating the output of an L.F. amplifier. 

ate bridged by a rot at ing libel al bar carry-
ing a pair of spring mounted graphite 
brushes. 
This accessory is manufactured in two 

resistance values, with 500,000 and 40,000 
dons maximum. The former is a useful 
unit for incorporation in L.F. amplifiers 
for providing a volume control by shunt-
ing the secondary of an L.F. transformer 
while the damping thus obtained flattens 
out the transformer curve, producing an 
improvement in reproduction. The latter 
type, having a low maximum value, is 
intended for use as a reaction control, the 
reaction coil being fixed in position with 
regard to the inductance in the grid 
circuit and the damping varied by con-
necting the resistance across the reaction 
winding. 

Readers will appreciate the need for 
resistances cf this type, and being aware 
of the difficulties of construction may be 
in some doubt as to the reliabilty of this 
class of component. It may be said that 
when used as a shunt in either the H.F. 
or L.F. circuit of a receiver that varia-
tions in resistance value are obtained 
without the slightest noise arising from 
intermittent or microphonic contact 
whilst. the specimen submitted was sub. 
jected to continuous rotation without an 
appreciable change in resistance value 
arising. 
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D.C. MAINS UNIT. 
The usual method of obtaining suit-

able plate potentials for operating re 
ceiving sets from D.C. mains consists of 
bridging the supply with a resistance and 
tapping off suitable voltages along it. 
The Tudoradio Co., Ltd.. Tudcr 

Works, Park Royal, London. S.W.10, 
have designed a simple unit for effeet• 
jug this in which part of the resistance 
consists of a lamp and is combined with 

Tudoradio D.C. mains unit for obtaining 
H.T. potentials for receiver operation from 

direct current supply mains. 

a smoothing circuit between the potentio-
meter and the output terminals. The 
unit can be relied upon to give good per-
formance, although it may be pointed 
out that D.C. supply mains in certain 

5,»? 
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districts possess a ripple that may be 
difficult to remove. 
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" ABSORBOS " SHOCK ABSORBERS. 
To eliminate the microphonic effect so 

often experienced with receiving sets em-
ploying dull emitter valves amateurs fre-
quently have recourse to insert some form 
of shock-absorbing material under the 
feet of the set. 
The use of "Sorbo " balls for provid-

" Absorbos" shock absorbing buffer for 
eliminating valve rnicrophonic noises. 

r,•2; a non-mierophonic support is a method 
Ii eh is not only well known to amateurs 

is one which is very effective. 
Stratton and Co., Ltd., Balmoral Works, 
Bromsgrove Street, Birmingham, have 
introduced a form of screw-on foot in 
which a " Sorbo " india-rubber cushion 
earned in a metal rim can be easily 
attached to the receiving instrument. 
The metal mount is attached with a 

centre screw and the indiarubber cushion 
which is exceedingly pliable, is inserted 
by being compressed and then being al-
lowed to expand on to the metal rim. 
The rubber cushion is nearly one inch in 
radius, giving ample support to a heavy 
set, and is entirely effective in preventing 
the transference of microphonic vibrations 
bet ween the table and the set. 
These shock absorbing buffers are sup-

plied in sets of four. 
0 003 

COSMOS RHEOSTAT. 
A departure from the usual form of 

filament resistance is to be found in the 
Cosmos rheostat, a product of Metro' 
Vick Supplies, Ltd., 4, Central Buildings, 
Westminster, London, S.W.1. 

This rheostat incorporates two wind-
ings, so that it can be used with any type 
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of bright or dull emitter valve, the wind-
ings having resistance values of 18 and 
2 ohms. The resistance wire is carried on 
a fibre strip and is much wider than the 
formers usually employed for carrying 
rheostat windings. A greater length of 
wire is consequently accommodated, and 
as a result a moderately heavy gauge can 
be employed to give the required resist-
ance value, having the advantages of 
liberal current carrying capacity and 
mechanical durability under the rubbing 
action of the sliding contact. A strip of 
spring forms the contact, and in shape is 

Two-range Cosmos rheostat. 

an improvement on the usual form, inas-
much as it is supported at both ends so 
that a hard contact is obtained which 
cannot be forced out of position so as to 
require readjustment of the tension. 
The body of the rheostat is of white 

glazed porcelain with a bush passing 
through the centre to provide one-hole 
fixing. The knob, which measures only 
about Zin. across, is turned and polished, 
having a neat and well-finished appear-
ance. The scale. is of aluminium with 
cleanly printed lettering on a black 
ground. Substantial knurled terminals 
are fitted. 

0000 

THE DIALITE INSTRUMENT LAMP. 
Adequate illumination of the instru-

ment dials is essential for obtaining 
critical settings. A small lamp fitting is 
obtainable from A. F. Bulgin & Co., 9-11, 
Cursitor Street, Chancery Lane, London, 
E.C.4, designed for panel mounting and 
fitted with a plated metal shade so as to 
concentrate the light obtainable from a 

Blame panel tamp for illuminating 
instrument scales 

small screw-in lamp on to a condenser or 
other instrument scale. 
Marketed under the name. of Dialite, 

this attachment is secured by means of 
one-hole fixing, and the shade is carried 
under a knurled metal ring. 
This useful component gives a very at-

tractive appearance to an instrumeut 
panel, and the small lamp required is, of 
course, operated from the LT. supply. 
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HOBBIES CABINE18. 
Cabinet making is und, ibtedly the 

most difficult job which the amateur en-
counters in the making-up Jf receiving 
sets. It is by no means easy to plane up 
rough boards, and many amateurs adopt 

Hobbies American-type cabinet, which is 
assembled and finished from pieces of 
wood supplied accurately machined to size. 

the practice of purchasing ..vood accur-
ately planed to the required thickness. 
Even with planed boards cabinet-making 
is not, easy owing to the difficulty of 
finishing the ends and edges perfectly 
square. 
A great deal of trouble can be saved 

by adopting the " ready to make " wire-
less cabinets marketed by Hobbies, Ltd., 
which comprise all the necessary pieces of 
wood accurately machined to size and 
ready for fitting up. In design the cabi-
nets follow American practicc, with ver-
tical front panel and divided, hinged top, 
gin, mahogany boards being employed. 
The stock sizes are 16in. x 8in. x8in. 

deep, 12in. x 6in. x 6in. deep and 9in. x 
6in. x 6in deep. 

SWITCH SPADE TERMINAL. 
The provision of a switch in the stem 

of a spade terminal is a useful feature 
to be found in the Sirrel connector, 
manufact.s.red by C. W. Garrett, 318, Sen-
tinel House, Southampton Row, London, 
W.C.1. 
The stem is of ebonite and is pierced 

through the centre with a hole into which 
is fitted a small bar composed half of 

The Sirrel spade terminal incorporates 
a simple form of break switch. 

(bonito and half of metal. The bar makes 
contact with spring-operated sut-faces on 
either side of the hole, and the circuit 
is completed when the hole is bridged by 
the metal end of the bar. 
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The spade connector is of heavy con-
struction, and the screw top is of a good 
design providing easy and reliable con-
tact with a stranded flexible lead. 

0000 

S.L.F. DIAL. 
Among the American component s 

handled by the Rothermel Radio Cor-
poration of Great Britain, Ltd., 24-26, 
Maddox Street, Regent Street, London, 
W.1, is a geared dial possessing unusual 
features. 

It is essentially intended for convert-
ing a condenser having plates of the 
straight line wavelength type to function 
as a straight line frequency condenser in 

Geared dial for obtaining straight line 
frequency tuning with condensers having 

plates of the square law type. 

SI) far as that the dial settings bear a 
simple direct relationship to frequency. 
By means of an auxiliary knob operating 
on a pinion and toothed segmen4 a reduc-
tion ratio is obtained for giving critical 
control of tuning, yet the drive to the 
central shaft is not a direct one and is 
applied through a pin travelling in a slot 
so that the rotation is not uniform for 
any given propulsion by the pinion and 
segment. The movement is of durable con-
struction. the brass plates being substan-
tial in thickness and the guide pin, which 
is of hardened steel, is made a good fit 
in the slot. 
The dull silver finish gives a good 

appearance, and the graduations are 
chemically engraved. 
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NEW COIL MOUNT. 
An improved form of coil mount is ob-

tainable from the Reflex Radio Co., 45, 
Stamford Hill, London, N.16, and con-

A new coil mount of moulded Bakelite. 

sists of a cleats Bakelite moulding with 
detachable pin. 

In appearance this coil holder is an 
advancement on the earlier types consist-
ing of a machined and drilled ebonite 
block. The two sockets are fitted with 
brass liners and connection is made by 
means of a pair of recessed screws. 

Capacity between the pins is reduced 
by an air gap between the sockets. 
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ONE is (Alen inclined tu %%under hou important a 
part is played by the necessity for the use of bat-
teries and accumulators in limiting the use and 

popularity of valve receivers. Probably if from the time 
that broadcasting started in this country it had been pos-
sible to dispense altogether with H.T. batteries and 
accumulators, then loud-speaker sets would to-day have 
been in far more general use and the crystal receiver 
would be almost a rarity. But perhaps the very fact 
that those who have used valve receivers have learnt that 
the associated batteries can be something more than a 
trial at times only adds to the interest attaching to 
receivers designed to operate from electric light mains 
where one is fortunate enough to have the electric supply 
in the home. 

Progress In Mains Receiver Design. 

During the last couple of years a good deal of pro-
gress has been made in the direction of eliminating bat-
teries where electric supply is available, and many experi-
menters have had such a system in use for a long while 
past. Tt is comparatively recently, however, that sets 
have appeared on the market embodying the necessary 
equipment to provide L.T. and H.T. current from the 
mains. 
An interesting little set operating from direct current 

mains has lately been produced by Messrs. Gambrel] 
Bros., Ltd., and is called the " Baby Grand." This is 
a two-valve set, consisting of a detecten- valve with reaction 
and one stage of low-frequency amplification. By inter-
change of coils long-wal;e'stations can be received as well 
as the ordinary broadcast band at suitable ranges. 
The valves used are 6o milliampere types, viz., the 

B.T.H., " 13.5," and " B.7," the latter being used, of 
course, for tile low-frequency stage. The ¡nits-
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The Gambrel! Baby Grand. 

trations serve to show the compactness of the set 
and the arrangement of the components. Photo-
graphed in use with an Amplion " Radiolux," 
one obtains a good idea of the comparative size. 

The Mains Unit. 

The photograph taken of the instrument with 
the lid open shows the resistance unit for drop-

ping the potential of the mains to the required values. 
Terminals are provided, as shown, on the left of the 

View of the receiver with the lid open. The resistance unit can 
he seen in the lid 

A!,; 
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A New Mains Receiver.— 
resistance unit in the lid, so that connection can be made 
to suit the voltage of the mains with which the receiver 
is to be used. The smoothing unit, consisting of con-
densers and a choke, is incorporated in the box behind 
the valves, and, as a precaution, a fixed condenser is 
inserted both in the aerial and earth leads. The mains 
connection is made into an ordinary lamp-nolder, and 
the aerial, earth and loud-speaker connections are made 
to. terminals at the back of the set in the usual way. 
The valve filament circuits are arranged so that no 
adjustable filament resistance, is required, the correct 
resistance value having been chosen, and the two valves 
operate in series, thus effecting an economy in current 
consumption, the required drop in mains voltage being 
less. 

• Results of Test. 

Using this set at some little distance front London, 
ample volume was obtained both from 21,0 and Daventry 
with a standard aerial. London could also be received 

AMATEUR 
e ITC ATED in North-west Lon- . 

don, this station is frequently to 
be heard on short wavelengths- with 
an input power between 3 and 6 
watts. 
The transmitter, which employs 

the well-known loose-coupled Hartley 
circuit. is shown at the right-hand 
side of the photograph. An L. S. 
valve is used as an oscillator, and 
modulation is effected by the much-
maligned grid system, an ordinary 
receiving valve beiríg connected across 
the grid circuit for this purpose, with 
its plate joined to the grid of the 
oscillator. While it is probable that 
this system would be unsatisfactory 
on higher powers, complete success 
has been achieved on powers of 3 to 
6 watts. For Morse transmission the 
filament of the modulator is merely 
switched off. Power is obtained 
from the 240-volt D.C. lighting 
mains. 
On the receiving side several sets 

are used. The receiver shown on 
the left of the table is a replica of 
that described by Mr. W. James in 
the December 23rd, 1925, issue of 
this journal. Its flexibility is extra-
ordinary, and Australian signals 
ha..-e been received when using a few 
feet of wire across the room as an 
aerial. 

Some experiments have been con-
ducted with the object of finding the 
optimum wavelength for long-dis-
tance communication with low power, 
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with a small indoor aerial with adequate loud-speaker 
volume up to distances of 3 to 5 miles, but this does not 
indicate the limit of range. • 

For :hose with direct current lighting supply who want 
a simple broadcast receiver without the trouble of bat-
teries, the set can be thoroughly recommended. There 
is, whilst the set is in operation, a trace of commutator 
ripple still present, which varies in intensity, depending 
on the conditions at the power supply station; but when 
the transmission is actually in progress this hum is not 
noticeable. The presence of a very slight trace of hum 
when no broadcasting is on is, perhaps, an advantage 
rather than an objection because it indicates that the set 
is switched on, and because of the simplicity of the 
arrangement it might he very easy to leave the set running 
in the absence of some such indication that the valves 
were in use. We think, however, that there is still 
room for some improvement in the smoothing unit, and 
no dot.bt the designers will take this into consideration 
in future editions. 

STATION 2JB. 

The low—power exper mental station 2JB 
operated at Brondesbury by Mr. John C. 

Bird. 

am I some intet esting results have 
been obtained. For instance, on a 
wavelength of 189 metres the 
greatest distance from uhich a re-
port was received was Cambridge. 
On descending to 90 met 'es, reports 
came in from France, Belgium, and 
Holland, while the longest distance 
previously obtained was trebled by 
using the 45-metre wave. 
When transmitting telephony, re-

ception at R6 to R7, with excellent 
quality, has been reported by an 
amateur at Cologne. 

TRADE NOTES. 

Condenser Truths. 
" A radio receiver can be no better than 

its variable condensers," is one of the 
axioms laid down in an informative little 
hook entitled : " The Truth about Vari-
able Condensers," which has been pro-
duced by the General Radio Company, of 
Cambridge, Masssachusetts. This publi-
(•ation, which is admirably illustrated, de-
scribes a wide range of instruments now 
finding a market in this country. The 
company's British representative, from 
whom copies of the booklet may be ob-
tained, is Claude Lyons, 76, Old Hall 
Street, Liverpool. 

0000 
Wireless in the West. 
A large factory, solely for the manufac-

ture of wireless sets and components, is 
in course of construction at Bedminster. 
Bristol, by Automobile Accessories (Bris-
tol), Ltd. A separate factory will devote 
its efforts to the manufacture of cabinets, 
accumulator cases, crates, and all types of 
woodwork used by the radio trade. The 
company hopes that both factories will 
he in full swing by the end of this month. 

o 000 
The Social Side. 
More than seventy members and friends 

of the staff of Messrs. L. McMichael, Ltd., 
were entertained at a successful dance 
held recently at the Royal Hotel, Slough. 
The staff were happy to have among them 
Mr. Leslie McMichael, managing director, 
Miss McMichael. and Mr. B. Hesketh, 
B.Sc., director and works manager. 
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10.—Detection of High.Frequency Oscillations. 

By S. O. PEARSON, B.Sc., A.M.1.E.E. 

J/I S this series we are chiefly concerned with the recel)-- tion of radiotelephony, and the action of a detector 
is considered from this point of view. The energy 

of sound is conveyed to the drum of the ear by waves 
of compression and rarefaction of the surrounding atmo-
sphere, a given pitch of sound being produced by some 
definite frequency of vibration. The band of frequencies 
representing audible sound is more or less limited, the 

upper and lower limits not being quite the same for all 
individuals; but, in general, the audible band of fre-
quencies ranges from about 25 cycles per second to an 
upper limit of about ro,000 cycles per second. How-
ever, the range of frequencies chiefly used in ordinary 
telephony is only from about moo to 3,000 cycles per 
second. Frequencies of currents, etc., within the audil)le 
limits are referred to as audio-frequency or low-frequency 
(1..F.) currents to distinguish them from the higher fre-
quencies used for wireless communication. 
The actual wave shapes of sound vibrations are usually 

of very complex form, but it can be shown that any 
alternating wave, however complex in shape, can be re-
solved into a number of pure sine waves whose sum will 
give the wilt e-shape in question. The principal sine wave 
obtained in this manner. 
which has the same frequency 
as the original wave, is called 
the fundamental wave, and the 
remaining sine waves, whose 
frequencies are all exact mul-
tiples .of the fundamental fre-
quency, are called harmonies, 
or, in the case of sound. over-
tones. In the case of a sound 
wave the pitch is determined by 
the frequency of the funda-
mental, and the quality or tone 
by the number of harmonics 
present and by their ampli-
tudes relative to that of the 
fundamental. 

Transmission Frequencies. 

In transmitting speech and 
music by wireless, the sound vibrations have to be con-
verted into electrical variations of corresponding wave-
shape and transmitted through space to the receiving 
apparatus. there to be reconverted into sound waves of 
as nearly as possible the same shape as the original ones 
which actuated the microphone at the transmitting 
station. Now, since the energy radiated per second by 
a transmitting aerial is proportional to the square of the 
frequency or inversely proportional to the square of the 
wavelength, it is necessary to employ frequencies which 
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are far higher than any of those within the audible range 
in order to obtain efficient transmission. Thus, in order 
to convey the frequencies of speech and music, a high-
frequency oscillation or wave must be used to act as a 
carrier, the high-frequency wave being for this reason 
called the carrier Wan'. 

Modulation. 

At the transmitting station the speech frequencies are 
superimposed on the high-frequency oscillation, that is 
to say, the audio-frequency currents from the microphone 
are caused to vary the amplitude of the high-frequency 
oscillations in the aerial circuit in accordance with the 
waveshape of the sound vibrations. A high-frequency 
oscillation which has its amplitude regulated in this 
manner is said to he modulated, and the corresponding 
wave transmitted is called a modulated wave. The prin-
ciple involved will be clearly seen from the diagrams of 
Fig. 1, where the upper curve is a low-frequency 
`• wave," and the lower curve a high-frequency oscilla-
tion modulated in accordance with the variations of the 
upper curve. Note that the contour of the peak values 
of the high-frequency oscillations is exactly the same 

shape as the ‘vave form of the 
low-frequency curve. The first 
part of the lower curve repre-
s,nts the Ifire carrier wave 
when not being modulated. It 
\yin be seen from the diagram 
that at no time must the ampli-
tude of the low-frequency wave 
be greater than or even equal to 
the amplitude of the carrier 
wave, qitherwise the Wave form 
will not be maintained, and 
the high-frequency oscillations 
would cease altogether during 
any intervals when these con-
ditions existed In fact, in 
practice the amplitude of the 
low-frequency wave must be 
quite a small percentage of 
that of the carrier wave if trué 

proportionality is to be maintained, that is to say, the 
percentage modulation must not be too great. Another 
reason for this will be seen below in connection with the 
detector. 
The longest waves used for radio communication are 

about 25,000 metres, corresponding to an oscillation fre-
quency of 12,000 cycles per second, or 52 kilocycles. • 
The band of wavelengths cfiiefly used for broadcasting 
ptirposes in this country lies between ,3oo and 500 metres, 
corresponding to a band of frequencies between r,000.00n 
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1.1g. 1.—High-frequency oscillations modulated by an 
audio-frequency vibration in telephony transmission. 



Fig. 2.—Plain aerial circuit 
with rectifier and tele-
phones connected across the 
loading inductance and 

capacity 
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and 6oc,,000 cycles per second, i.e., between r,000 and 
600 kilocycles, the only broadcasting station at present 
operating outside this band being Daventry. It should 
be noted that all of these frequencies are a long way 
above the highest audible frequency. 

Separating the Audio—frequencies from the Carrier 
Wave at the Receiver. 

The modulated high-frequency oscillations are picked 
up by the receiving aerial, and in order that the tele-

phone or loud-speaker con-
nected to the receiving ap-
paratus shall reproduce the 
sounds actuating the trans-
mitting micrcphone it is 
necessary that the current in 
the telephones shall have as 
nearly as possible the same 
wave-shape as the current 
in the transmitting micro-
phone. This means that at 
the receiver the low-fre-
quency component has to be 

separated from the carrier wave again, and this is the 
function of the detector.. The aerial and receiving cir-
cuits are tuned to the frequency of the carrier wave, and 
the resulting modtdated high-frequency voltage built up 
across some part of the circuit is caused to operate the 
receiver. As a simple case we si all consider a plain 
aerial circuit with parallel 
tuning as shown in Fig. 2. 

Suppose that for a given short 
interval the modulated wave 
being received is the same as 
that shown in Fig. r. The (a) 
voltage built up across the in-
ductance and condenser will 
obey the same law, and the 
curve is reproduced in Fig. 
3(a). Now if Nve connected a 
pair of telephones across the 
condenser practically tio 
current would flow through 
these telephones, because the 
impedance offered to currents 
at the frequency of the carrier 
wave would be very great in- (13) 
deed. But even if some current 
did flow. no sounds would be 
produced in the telephones! 
Referring to the upper curve of 
Fig. 3, it will he seen that 
although the amplitude of the 
voltage across the circuit is 
varying at an audio-frequency, 
its mean value is always zero, 
being quite independent of the modulation. Thus the 
average value of the current through the telephone will 
not he in any way affected by the modulation, with the 
result that no audible sound will he ptoduced. What is 
necessary is that the mean value of the current through 
the telephones shall vary in accordance with the ampli-
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tude of the high-frequency oscillating voltage across J.C. 
The necessary conditions can be obtained by connecting 
in series with the telephones some device which will rut 
off completely all the negative half-waves of the current, 
allov•ing the positive hail-waves to pass. 

The Use of a Rectifier. 

An arrangement allowing current to pass freely in one 
direction but not in the opposite direction, is said to 
possess unilateral conduc-
tivity and is called a recti-
fier. A perfect rectifier 
would be one which allowed 
no current whatever to 
pass in one direction and 
offered a constant resist-
ance to currents in the 
other direction. If a 
curve is plotted showing 
the between the 
voltage applied in either 
direction across a perfect 
rectifier and the current 
passed by it a straight line 
curve is obtained, as shown 
in Fig. 4, for all positive 
voltages, there being no cur-
rent at all for all negative 
voltages. In practice a perfect rectifier has not yet been 
found, but there are a number of devices which offer a 

much lower resistance to currents passed one 
way through 
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Fig. 4.—Characteristic curve of 
a perfect rectifier. The current 
obeys a straight line law for 
positive voltages and no current 

flows for negative voltages. 

them than to currents passed in 
the opposite direction. Chief 
among these is the crystal 
detector. 

The Mean Telephone Current. 

Let us first consider what 

s happens when a perfect recti-
fier is connected in series with 
the telephones, the pair .then 
being connected across the 
tuning inductance and con-
denser of Fig. 2. Suppose 
that all the negative half-waves 
of the current are completely 
suppressed and that the posi-
tive half-waves are allowed to 
pass freely. The resulting 
current through the rectifier 
and telephones would then he 
• shown at (b) in Fig. 3, 
i.e., it would he a pulsating 
current hut unidirectional. 
Thus the mean value of the 
current flowing through the 
rectifier and telephone circuit 

will be proportional to the amplitude of the high-
frequency oscillations, and the mean value of the current 
through the telephone will have the same wave-shape as 
the contour of the modulated high-frequency wave. 
Curve (c) shows the mean value of the telephone current 
measured over intervals small compared with the time 

RECTIFIED 
WAVES 

MEAN 

MEAN TELEPHONE 
CURRENT 

Fig. 3.—Curses showing the action of a perfect rectifier. 
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Wireless Circuits in Theory and Practice. 
of one cycle of the audio-frequency ‘vave and at least as 
great as the time of one eycle of the carrier wave. For 
transmission on a wavelength of 300 metres the carrier 
wave has a frequency of a million cycles per second, 
and when this is being modulated by a low-frequency 
wave of, say, 800 cycles per second, we see that there 
are 1,250 high-frequency oscillations during each single 
cycle of the low-frequency current. As a telephone 
offers a very high impedance to these high-frequency 
currents it is necessary to shunt it with .a small condenser 
which will offer a firlv low reactance path for the high-
frequency alternating component. and at the same time 
offer a high impeilance to the atulio-frequency currents 
so that these are made to pass through the telephone. 

It should be pointed out here that the mean value of 
the current through the telephone has a value very much 
less than the amplitude of the half-waves of current 
which the rectifier allows to pass; it was shown in a 
previieus section that the mean value of a half-wave va s 
0.637 of the amplitude for sine waves. In the arrange-
ment under consideration only the alternate half-waves 
are prcrient, and therefore the telephone current during 
any shoit interval of time will be equal to only 0.3 TS 
of the amplitude of the high-frequency pulsations during 
that time. 

The Crystal Detector. 

Tho simplest rectifier for receiving purposes is 111: 
crystil detector, •which employs the peculiar property nt 
the contact between two crytals of different materials. 
or between a crystal and a metal, of possessing unilateral 
conductivity to a marked degree. But no combination 
discovered as yet provides a perfect rectifier, that is to 
-say, no crystal arrangement will completely cut off the 
negative half-waves of a high-frequency oscillation, the 
action being merely to allow much more current to flow 
in one direction than in the other when an alternating 
voltage is applied across it, and further. the mean value 
of the current allowed to pass is not directly propor-
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Fig. S.—Characteristic curtes of typical crystals. (a) Zincite-
bornite or Perikon detector and (b) carborundum-steel detector. 

fit •11:11 to the applied voltage ; in fact, it is nearly pro-
portiiinal to the square of the applied voltage for small 
values of voltage. 
The characteristic curves showing the relation between 

the steady voltage applied across the detector and the 
current are different for different combinations, and two 
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typical curves are given in Fig. 5. Considering the 
Perikon detector whose static characteristic curve is 
shown at (a) it will he noted that some current is allowed 
to flow even when the applied voltage is negative and 
that the bend in the curve is not a sharp corner but 
rounded off. The sharper the bend and the smaller the 
amount of negative current allowed to pass the better 
will be the action of the crystal as a rectifier. The fact 
that some negative current flows means that only partial 
rectification will take place, and, due to the gradual 

(a) 

(3) 

(e) 

APPLIED 
VOLTAGE 

RECTIFIED 
CURRENT 

RECTIFIED 
CURRENT 

6.—Comparison between the rectified current (b) in a perfect 
rectifier and (c) in a crystal detector. 

bend in the curve, the ratio of mean rectified current to 
the amplitude of the applied voltage will begin to fall 
off rapidly as the voltage becomes smaller and approaches 
zero. 
The curves of Fig. 6 are given to show the effects of 

an imperfect rectifier, such as the Perikon detector, as 
compared with the perfect or ideal conditions. The 
upper curve (a) represents the high-frequency voltage 
applied to the rectifier ; the second curve (b) gives the 
rectified current which would 
be obtained from a perfect 
rectifier with a characteristic 
curve like that shown ill 

Fig. 4. and the lower cum. 
represents the rectified cur-
rent obtained from the 
crystal rectifier. Tt will he 
noted that the mean value 
of the current passed by the 
crystal is very much below 
that given by the ideal 
rectifier, and that the cur-
rent impulses are no longer sine shaped half-waves. 
This point will be referred to again in connection with 
the distortion which it may produce when receiving 
speech and music under certain conditions. 

Referring again to the curves of Fig. 5. it is important 
to.notice that for the Perikon detectar the bend in the 
curve occurs just at the point where the voltage is zero, 
whereas for the carborundum detector the hend in the 
curve occurs where the voltage is +0.7 volt. This means 
that for the Perikon detector rectification would com-
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CPYSTAL 

P01,3 

Fig. 7.—Circuit diagram showing 
the use of a potentiometer to ad-
just the steady voltage applied to 

a crystal detector. 
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Wireless Circuits in Theory and Practice. 
menee for very small values of applied voltage, whereas 
for the carborundum no rectif!cation would take place at 
all until the amplitude of the applied loltage had reached 
at least o.7 volt. To overcome this difficulty. which 
arises when using carborundum crystals and certain 
other types of crystal, a steady voltage must be applied 
to the crystal from a local battery hi order to operate 
at the bend in the characteristic curve. For the car-
borundum crystal whose curve is given the applied 
voltage would have to be o.7. This is easily effected by 
using a couple of, cell across which is connected a 
potentiometer having a fairly high resistance, the corn-

APRIL 21st, 1926: 

bination being connected in the circuit as shown in 
Fig. 7. With this arrangement the voltage applied to 
the crystal can be varied over a range from minus to 
plus the voltage of one of the cells, and it is particularly 
usefti where it is required to interchange crystals. 

[In the next instalment some actual measurements will 
be given on the characteristics of crystals,. including 
dynamic measurements. From the results it will be 
shown how the percentage modulation of the carrier wave 
affects the quality of the reproduction. The various 
methods of connecting crystal detectors in the circuits 
will be given, and the damping effects, etc., on the tuned 
circuits discussed.] 

AN INTERESTING 

THE photographs silo \\ a small transmitting valve 
which had .` burnt out " while taking static charac-

teristic curves. The valve was being badly overrun-120 
watts were being dissipated at the 
plate instead of the normal 5o—when 
there was a flash, and the filament 
had gone. An inwardly directed hole 

was apparent in the glass, which can be seen in the 
photograph. The top of the valve was removed exposing 
the cylindrical plate, and it was seen that two holes 
opposite each other had been melted in the plate and 
that the hole in the glass was opposite one of these 
holes. Opposite the other hole the glass was blackened. 

The Formo Co., Ltd. (Crown Works, 
Oricklewood Lane, N.W.2). Shrouded 
L. F. Transformer. Choke-capacity coup-
ling unit; Variable Condensers; Low-loss 
Couplers and Heterodyne Oscillators. 
General Electric Co.. Ltd. (Magnet 

House, Kingsway, W.C.2). Folder 
B.O. 3991, describing and illustrating 
"Gecophone " wireless components and 
accessories, including the low-loss slow-
motion variable condenser, universal fila-
ment. rheostat, anode resistance unit, etc., 
and Leaflet No. 4064, with specification 
and price of D.O. charging resistance for 
H.T. accumulators. 
The Marooniphone Co., Ltd. (210-212, 

Tottenham Court Road, W.1). Leaflets 
with particulars and prices of Stirling 
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VALVE FAILURE. 
Whon a valve burns out it is always interesting to 

investigate the cause, and much more so if it is a trans-
mitting valve, which is, of course, an expensive item as 
compared with receiving valves. Probably more than one 
theory could be advanced as to the exact cause of the 
initial stage of the effect which produced the breakdown 
in tks particular instance, but, in all probability, the 

sequence of events in the burning out 
of the valve was as follows :—The bombard-
ment of the plate by the electrons from the fila-
ment became so intensive that the plate was 
melted. The electrons now rushed right through 
the holes so made in the plate, and bombarded 

the glass. The glass be-
came melted in its turn, 
and the air rushed in 
through the soft glass. 
thus destroying the 
vacuum. Finally, the 
tun,;sten filament burnt 
out in the air. 

It would be interesting 
to know whether readers 
have had similar experi-
ences or whether this is a 
somewhat unique instance. 

Of course, it is fairly well known that intense emission 
can take place with a coated filament where the coating 
has been uneven and the proportion of thorium • in any 
spot Dn the coating is unusually high, but this is a 
defect in manufacture which would probably seldom occur 
in modern valve manufacture. E. M. 

Catalogues Received. 

Non-Pong Valve Holders, Square-La w 
Variable Condensers, Headphones and 
Lou d-speais ers. 

Igranic Electric Co., Ltd. (147, Queen 
Victoria Street, E.C.). Catalogue No. 
6213, of Radio Accessories, including 
Tuning Coils, Variometers, Transformers, 
Condensers, Switches and Rheostats; 
also their Multi-circuit Fdder of pic-
torial and theoretical circuits. 

Marconi's Wireless Telegraph Co., 
Ltd. (Marconi House, Strand, W.C.2). 

Leaflet No. 1053, illustrating and describ-
ing their extra-selective Receiver, Type 
R.G.6A, and Leaflet No. 1054, giving par-
ticulars of the wireless " Call" appara-
tus, Type C.G.3, suitable for either 
loud-speaker or electric bell. 

Spencers (Scotland), Ltd.. (119, George 
Street, Edinburgh). Catalogue of Wireless 
Receivers, Valves, and all kind of 
accessories. 
Midland Radiotelephone Manufacturers, • 

Ltd. (Brettetll Lane Works, Stourbridge). 
Catalogue of "Mellowtone " Receiving 
Sets and Components. 
The Radio Devices Co. (Newdigate 

Street., Nottingham). " Devicon " Low. 
Loss and Standard Condensers. Switch 
Coil-Plug and On-and-off Plug Switches. 
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Savoy Hill Topicalities : By Our Special Correspondent. 

Relaying America. 

The hestort station has been getting 
sotne particularly good quality reception 
from the Schenectady station (WON') on 
32 metres during the past ten days, the 
week-end period, April 10-12, being ex-
ceptionally encouraging from the point of 
view of experiments. As listeners will 
readily understand, however, it is not pos-
sible to interrupt the ordinary 2L0 pro-
grammes and substitute the American 
transmissions, even when the quality of 
thc latter is considered sat isfach.ry 
enough for relaying; but no doubt the 
ihne is approaching when British pro-
grammes will be so arranged that inter-
national broadcasts can be sandwiched in 
at odd times. as a prelude to the period 
when reception becomes so reliable that 
American programmes can be announced 
definitely bef..wehand. 

00 00 

An Eight-valve " Super Het." 
It is unfortunate for British listeners 

that the introduction of summer-time in 
this country will debár them from hear-
ing. at a reasonable hour, further relays 
of American programmes of the excel len, 
quality of that whkh was broad east 
Schenectady (WGY) on Tuesday of I.,st 
week. The. engineers at Reston had been 
experimenting to good purpose. They 
had installed a new eight-valve set con 
stIraded on the super-het principle, and 
had bonight a " broomstick " aerial into 
ese. This aerial was only four feet 
front the ground and 300 yards long: and 
the quality of reception proved that ('q .1. 
West and his assistants are evid.-ntiv 
vs-oliiing along the right lines. List 1-1101ti 
heard for themselves the music idayed by 
the Porter E. Potts orchestra at the Hotel 
Van Curler, Schenectady, and there is 
therefore little need to do more here then 
draw attention to its superior quality, 
both as regards melody and rhythm, when 
compared with the stuff put on the ether 
by some British dance bands. 

0 0 0 0 

Writing for the Microphone. 
I understand that an eminent composer 

atol an equally famous author and poet 
are being approached by the broadcasting 
offi:ials with the object of inducing them 

tu co-operate in preparing specially for 
broadcast performance a new opera, song 
cycle, or similar work in which their bril-
liant talents may be adapted for the 
medium which neither has yet touched. 

0000 

Problems to Solve. 

In music of a complex nature, the in-
tentions of the great composers can never, 
perhaps, be reproduced. This is due to 
a large extent to the fact that none of the 

BRISBANE CALLING. In external ap-
pearance, the new Queensland broadcast-
ing station at Brisbane (40G) has points 
of resemblance with 2LO, London. The 

station transmits on 385 metres, 

old masters contemplated the use of suel, 
a medium as radio for the interpretation 
of their werks. Experience has slam n 
that while melody, rhythm, and musieal 

5,29 
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form can be conveyed without flaw, cer-
tain elements in existing musical composi-
tions are lacking front a broadcast per-
formance, and it is becoming evident that 
there is *a new field for musical composi-
tions specially written to convey a fully 
satisfactory reproduction of the author's 
ideas. Some of the great living composers 
realise this, and will, it is hoped, set 
themselves to overcome the problem. 

0000 

Too Many Characters. 
A listener writes to me pointing out 

that a certain confusion -is sometimes 
caused in following a radio play by a 
rliher bewiblel ing number of iterns ap-
pearing in the cast. He pleads for some 
implification of his task of identifying 

each separate character as he or she 
speaks. I think that what my corre-
spondent has in mind is the facility with 
which Mr. R.. A. Roberts assumes all the 
characters in his "Dick Turpin " sketch; 
Mr. Percy Edgar, the Birmingham station 
director. does precisely the same thing in 
his Protean interludes. It would he. per-
haps, a useful development ef the radin 
'Irania if the B.B.C. could broadcast mime 
I•ne-aet. plays in which all the characters 
were assumed by one individual_ or at all 
emits, by very few artists. Not every-
one, l`f course, can emulate the bountiful 
personality of a Bernal d Shaw, that would 
IMO hie them to talk in four voices and 
sing a song as he did in his reading Of 
" V.O. "  ; but the call of the 
microphone is insistent for personality in 
each individual character broadcast, and 
the artist who can introdllee the distinc-
tive note will make a name for himself. 

0 0 0 0 

Anzac Day. 
Next Sunday, April 25th. is Anzac 

Hay, and in commemoration Cleneral Sir 
lai; Hamilton will broadcast a brief de-
scription of the landing at Gallipoli in 
1915. 

0 0 0 0 

The Pilgrims Society. 
The Pilgrims Society are giving a 

dinner to the Earl of Reading on Wed-
nesday next (April 28th) on his retire-
ment .frem the office of Viceroy of India. 
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where his work for the Empire has been 
signally successful. At 9.30 p.m. on the 
day named, listeners will hear the toast of 
Lord Reading's health, proposed by Lord 
Birkenhead, Secretary for India, and the 
ex-Viceroy's reply. 

0000 

Broadcasting from Theatres. 
When the B.B.C. entered into an.agree-

ment with the theatrical interest for 
broadcasting from the stage, the number 
of excerpts from stage performances was 
limited to twenty-six per annum. This 
was to be the maximum, and it was not 
contemplated that the full number would 
necessarily be reached. As things have 
turned out, Savoy Hill is pretty well up 
to schedule; for since the agreement came 
into force in June, 1923, eighteen stage 
broadcasts have taken place, and the 
negotiations for two more are practically 
complete. 

0000 

The List, 
The full list of such broadcasts is now 

as follows :-- June 23rd, The Beggar's 
Opera "; 25th, " Tell Me More"; July 
31st, " Chariot's Revue " ; August. 14th, 
" By the Way " ; September 10th, " Co-
Optimists " October 16th, " Dear Little 
Billy " ; 31st, " Tess of the D'Urber-
vines "; November 14th, " Co-Optim-
ists" ; 25th, " Tell Me More"; Decem-
ber 11th, " Lionel and Clarissa " ; 11th, 
Press Fund Charity Matinee, Lyceum 
Theatre; January 1st. " Bluebell in Fairy-
land "; 15th. " Mercenary Mary 
February 13th. " The Ghost Train 
26th. " Henry VIII."; March 12th, " No. 
No, Nanetie" ; 26th, " The Student 
Prince" ; April 9th. " Wildflower." 

o 000 

B.B.C. and the Managers. 
A lthough managers are entitled to decline 

to broadcast, and the B.B.C. Ehni-
larly decline any excerpts offered to them, 
there have been no cases of friction ; the 
only occasions on which broadcasts fell 
through being the !tropism' transmission 
of " Betty in Mayfair" from the Adel-
phi Theatre owing to the action of the 
-Musicians' Union, and that of " The Blue 
Kitten " from the Gaiety Theatre, where 
it was discovered that difficulty would 
arise owing to the fact that the consent of 
several persons in this country and abroad 
would Iii -t have been necessary. 

0000 

Abandon Hope-1 
After their 2L0 broadcast on April 

21st. John Henry and Blossom will not be 
heaÑ again from. the broadcasting studio 
for some time to come, 'as they are about 
to begin their summer season of seaside 
performances. Broadcasting's loss a ill 
thus he Ramsgate's gain, but it is desir-
able that J.H. should be given a period 
of respite from broadcasting. The pre-
mier of laughter-makers to the B.B.C.. 
as he has been called, counts his first 
appearance before the microphone as one 
of the worst moments of his life. He 
has been first turn in a music hall in 
that Yorkshire city that's known as the 
Grave of Comedians, hut even then he 

A 36 

Wll® 
Wmica 

FUTURE FEATURES. 

Sunday, April 25th. 
LONDON.-3.30 p.m., Tehaikovsky 

Programme. 9.15 p.m. Albert 
Sandler and the Grand Hotel, 
Eastbourne, Orchestra. 

•BIRMINGHAM.-3.30 pan., American 
Programme. 

BOURNEMOUTH.-3.30 p.m., Light 
Symphony Progt•amme. 

MANCHESTER.-3.30 p.m., Coleridge-
Taylor's Lesser Known Works. 

Monday, April 2eith. 
LoNnoN.-8.30 p.m., The B.B.C. 

Spring Series of Chamber Con-
certs. 1st Concert, relayed 
from Chenil Galleries, Chelsea. 
London Chamber Orchestra, 
conducted by Anthony Bernard. 

ABERDEEN.--8.30 pin., ' Remnant 
Acre," a Play in one act by 
Dion Titheradge. 

NEWCASTLE.-8 " Scandin-
avia."  

Tuesday, April 27th. 
LONDON.-9 p.m., Speech by the 

Rt. Hon. David Lloyd George 
at the tenth annual dinner of 
the London Head Teachers' 
Association, relayed from the 
King's Hall, Holborn Rès-
taurant. 

DAVENTRY.-8 p.m., Request Pro. 
gramme by " The Roosters." 

CARDIFF.-10.15 p.m., " The Care-
taker Calling "--Some Impres-
sions by George 'Erbert. - 

GLAscow.-1,0 p.m., Popular Song 
Recital. 
Wednesday, April 28th. 

BOURNEMOUTH.-8 p.m., Grand Con-
cert relayed from the New 
Central Hall, Southampton.-

BELFAST.-8 p.m. Concert (includ-
ing " The Blessed Damozel," 
by Ernest. Farrar). 

MANCHESTER.-8 p.m., Violin Re-
cital by Don Hyden , 

Thursday, April 29th. 
LONDON.-8.15 p.m., " Lady Win-

de.rmere's Fan," by Oscar 
Wilde. 

AlIERDEEN.-8 p.m., Nautical Pto-
gramme. 

BIRMINGHAM.-8 p.m., " Mari-
tana." 

CARDIFF.---8 p.m., Music of Dame 
Ethel Smyth, inchni-ng " The 
Boatswain's Mate." 

Friday, April 30th. 
LONDON.-7 p.m.. Daily Graphic 

Concert. 

Saturday, May 1st. 
LoNotm-8 " May Day," a 

Musical Farce in One Act. 
BEt.rAsx.-8 p.m., " Polyglot." a 

Competition. 10 p.m., Pinto 
and Song Recital. 

EinNarnon.-8 p.m., Celebration 
of the Second Birthday of 
2EH. 

G ‘soow.-8 p.m., " Listening 
Time." 
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did not experience anything quite so hope-
less as when he first entered a broadcast-
ing studio. I think that most listeners 
can sympathise with any humorist who 
is trying to "get it across" in that 
atmosphere of loneliness. 

0000 

Artists' Contracts. 
In various branches of the entertain-

ment world feeling still runs high against 
broadcasting. Artists find that their con-
tracts are drawn up so drastically as to 
preclude them from appearing before the 
microphone, even at. times when their ser-
vices are not directly required by their 
employers. Two cases of the kind have 
occurred within the past few days. In 
one case the artist did not feel equal to 
" facing the music," and his broadcast 
engagement was cancelled at the eleventh 
hour, to the intense disappointment of an 
audience -which would have numbered 
tens of thousands more than actually did 
hear him at the hall where he was billed 
to appear. In the other case the artist 
decided to risk the consequences and 
broadcast, in spite of the contractual 
interdict. 

0000 

Defensive Measures. 

The main point is that sooner or later 
the B.B.C., will in its own defence be 
forced to adopt similar tactics in respect 
of broadcasting stars and introduce into 
its contracts an option on a star's ser-
vices and material; .this is becoming more 
necessary, as other branches of the enter-
tainment world are showing an increasing 
disposition to engage artists on account 
of their broadcasting reputations. 

0000 

Lectures and Counter-lectures. 
Listeners are advised to spare the time 

to tune in at 5.30 on Tuesdays to hear 
the lectures and counter-lectures which 
are being given in the Great Hall of the 
London School of Economics in aid of 
King Edward's Hospital Fund for Lon-
don. The subjects of debate cover a 
wide field of human interest, ranging 
from the amount of serious attention that 
should be paid to critics, to an inquiry 
whether woman is becoming too obtru-
sive or not. • The list of speakers in-
cludes Miss Sheila Kaye Smith, Miss 
Ellen Wilkinson, M.P., the Right Hon. 
.1. H. Thomas, 'M.P., and Mr. G. K. 
Chesterton, and among the distinguished 
men and women who will act as chairmen 
are the Right Hon. D. Lloyd George, 
M.P., Miss Irene Vanbrugh, and Mr. W. 
B. Maxwell. 

0000 

To What Base Uses. 
I heard the other day of a listener who 

makes a practice of switching on the loud-
speaker whenever he leaves his house un-
occupied, in order that luis dog shall have 
the companionship of the music and 
voices and not disturb the neighbours by 
howlitig. Another .listener has now 
written to the B.B.C. to say that he places 
the loud-speaker near his parrot's cage in 
the hope that the bird may be induced to 
talk and sing—a better training school 
than many people realise. 
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The milliard R.M.3. 

rf HIS week we have three new valves, and they are 
all of the low current consumption type. W e tested 
first of all the MuHard P. M.3 valve, which is rated 

to consume a filament-heating current of o.1 ampere at 
3 to 3.7 volts. The valve is said to be suitable for detec-
tion, H.F. and I.. F. 
amplification; w 
would, therefore, ex-
pect the anode imped-
ance and amplification 
factor to be moderately 
high. According to 
the makers, an average 
valve has an anode im-
pedance of 16,000 
ohms and an amplifica 
tion factor of 13.5 
measured with an 
anode voltage of 7 5 
with zero grid volts. 

Test Results. 

Test results are given 
below, from which ie 
will be seen that the 
valve tested was a 
fairly good specimen. 
its average impedance 
being about 113,000 ohms 
and amplification factor 13. Valves of this type when 
used as a detector should have the grid leak return wire 
connected to the positive side of the filament, and a grid 
leak of 2 megoluns is suitable. For 1.. F. and H.F. 

6or 

Three New Valves. 

amplification, a negative grid bias should be used and 
the values at which the measurements were taken may be 
used as a guide. The valve cannot strictly be said to be 
a power valve, i.e., a valve suitable for working into a 
loud-speaker, its anode impedance being too high; a trans-
former could be used, but this is not really satisfactory. 

Mallard P.M.3. Neutron Type 406. 

is lower. Both valves 
one Alustrated above, the 
coating. On test both vi 
the amplification factor 

¿I I• 

Neutron Valves. 

Two types were sub-
mitted for test, an 
H.406 and an I..406. 
*l'ype H.4o6 is in-
tended for high-fre-
quency amplification 
and for any purpose 
where a valve with a 
fairly high amplifica-
tion factor is required, 
for instance, for resist-
ance or choke-coupled 
H.F. or I-F. amplifi-
cation. its fi lament 
rating is 4 volts at 0.06 
ampere. The valve of 
this series intended for 

amplification is 
the L.406, which dif-
fers from the H.4o6 in 
that its amplification 
factor and impedance 

e similar in appearance to the 
bulbs having the usual silvery 
lives were found satisfactory. 
and anode impedance of the 

Filament volts, 3.0. 

„ 3.7. 

!BULLARD P.M. 3 VALVE. 

Filament current .097 ampere. 

, .102 
„. .104 

Anode. 
Voltage. 

Actual 
Anode 

Current. 

Milliamperes. 

Anode 
Current at 
Zero Grid 

Volts. 
Milliamperes. 

Negative 
Grid 
Bias. 

Volts. 

Ampli- 
fication 
Factor. 

ADOtle 

Impedance. 

Ohms. 

48 1.1 1.1 0 12.5 221 ti to 
00 1.37 1.09 0.5 13.3 

. 
19.300 

72 1.02 2.36 1.0 12.9 17,700 
84 1.91 3.16 1.5 12.4 16,200 
96 2.22 3.98 2.0 11.6 15,01,0 

Filament volt- 4 

Anode 
Voltage. 

60 
72 
84 
96 

NEUTRON 

Actual 
Anode 
Current. 

Milliamperes. 

3.00 
3.50 
3.99 
4.16 

VALVE. TYPE H. 406. 

Filament current, 0.057 ampere. 

Anode 
Current at 
Zero Grid 
Volts. 

Milliamperes. 

3.71 
4.30 
4.98 
5.01 

Negative 
Grid 
Bias. 

Volts. 

Oration 
Factor. 

Anode 
Impedance. 

Ohms. 

1.5 
2.0 
3.0 
4.0 

9.5 
7.8 
8.4 
9.0 

17,210 
20,4111 
23,101, 
25,900 
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Valves We Have Tested-
H.4o6 averaging 8.5 and 23,000 ohms respectively, and 
of the L.4o6, 4.75 and 12,000 ohms. The H.4o6 is 
the better valve for detection, and should be coupled by. 
a resistance or choke of high value or by a .low ratio 
transformer, a suitable ratio being 3: r. When the 
L.4o6 valve is used in an L. F. amplifier, a transformer 
of a little higher ratio, such as 4 : r, may be used with 
satisfaction 

London, W.2. 
(February 24th to March 20th.) 
Great Britain.-2XP, 2N H, 2VL, 

2WJ, 2ZC, 2HQ, 2IH, 2130, 2TA, 2QV, 
2FM, 2NM, 20J, 2DR, 213Z, 20Q. 
2DA, 2CO, 2WW, 5DH, 5LS, 5YG, 
5MD, 5FM, 5HU, 5KO, 5MB, 5KII, 
5MA, 5SZ, 5GS, 5EA, 6DA, 611X, 
6FA, 60P, 6YG, 6YD, 6UZ, 61)0, 
6HF, 6JV, 6TD, 6BJ, GFP. Ireland: 
5NJ, 611U. France: 8NK, 8NN, 
8ZSM, 8JF, 8HU, 8EU, 8DGS, 8IX, 
8JZ, 8GRA, 8SSS, 8EZ, 8RX, 8CS, 
8SST, 8JRK, 80I, 8TK, 8JAIS. 
8GSAI, 8TIS, 8RL, 80C, 8CM, 8EE. 
8GR, 8BU, 8HM, 8TVI, 8BRN, 
81IWB, 8HC, 8DK, 8DDH, 8131e, 
OCNG, OCDJ. Germany: C4, K7, 1.4. 
W9, 4AL, 4CL, 4CN, 4PF. Belgium : 
A44, B2, K5, K44, 08, Sl, 84, V2, 
W4. Holland: OFP, OGM, OHB, 
OKS, ORB, ORW, OWB, OWR, PC1, 
PC2. Italy: 11STC, lAT, lAY, 1BW, 
1CH, 1CR, lAX, 1MA, 1MT. Spain: 
EAR10, EAR20, EAR21, EAR23, EAR24. 
Sweden: SMSS, SMUA, SMUV. Fin-
land: 200, 2ND. Norway: Lala, 
La4x. Madeira: 3FZ. Morocco : 
MAROC. Egypt: EGEH. Palestine: 
6ZK. U.S.A.: lACI, 1CAL, 1CD, 
11IY, 1CKAI, 1JY, 1SW, lAKZ, 
1A0F, lAHB, 1AEP, 1BZ, 1RD, 
lAAO, lAJX, 1BVL, 1APU, 1APZ, 
1CH, 1RR, lANE, 1VY, 1CKP, 1XM, 
113LB, lANA. 1CK, 2MM, 2AHM, 
2AGQ, 2011, 2BG, 2ARM, 2CXL, 
2AWE, 2CHG, 2CVJ. 2CWR, 2PF, 
2CYX, 2ZV, 2BUM, 2ACW, 2AIM, 
3AHA, 3AB, 3CJN, 40Y, 4FT, 4AC, 
41311, 4HX, 4SI, 4PI, 4BL, 8DJ, 
8KC, 8XE, 8ADG, 8ALY, 9BPB, 
9BHT. Brazil: lIB, 1AE, lIC, 1AL, 
lIA, lAC, lAB, 1AF, LAN, 1AP, 

5AA, 5AB, 6QA. Unknown: 
1182, KP68, 3WQ. M. Williams. 

(0-y-1) on 30 .to 100 metres. 

I.ondon, S.W.II. 
(January 1st to March 14th.) 
U.S.A.: lAKZ, lAW, lAAO, lADI, 

lAHB, 1BKE, 1CAL, 1CKP, 1CH, 
1CMF, 1CF, 1CNP, 1CMX, 1CJC, 
1GA, 1MY, 1NT, 1011, 1SW, 10W, 
1VY, 1XAM, 1XAE, 1YD, 1YR, 
2AMJ, 2AEV. 2AHM, 2BW, 2BITV. 
2B0, 20TY, 2CVJ, 2F0, 2GP, 2.IN. 
211K, 3BTA, 3BWT, 3CJN, 3DH, 
3HG, 411Z, 8ADG, 8BTH, 813Z. 
8CCP, 81111, 8GZ, 8XE, 8XQ, 9ADK, 
NKF, NOT, NTT. Canada: 1A13. 
2AX, 2BE, 2F0. Brazil: lAB, lAC. 
1AF, 1AL, 1AO, IAN, lAQ, lAB. 
lAX, lAY, lIA, lIB, He, 2AF, 
6QA, SQL Chile: 2LD. Cuba: 2A1K. 
Porto Rico: 41E, 4KT. 4ITR. Ans-
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Filament volts, 4. 

APR/I. 21st, 1926. 

NEUTRON VALVE. TYPE L. 408. 

Filament current, 0.057 ampere. 

Actual 
Ano Je Anode 
Voltage. Current. 

Milliamperes. 

72 
• 34 

96 

Anode 
Current at 
Zero Grid 

Volts. 
Milliamperes 

Ne raitee 

Bias. 

Volts. 

Ampli- Anode 
fication Impedance. 
Factor. 

Ohne. 

2.34 
2.96 
3.65 
4.16 

4.2 
4.55 
5.2 
5.5 

4 
5 
6 

3.0 10,000 
4.75 10,300 
4.75 12,100 
4.95 15,000 

Cana 
Extracts from Readers' 

Logs. 

tria: CAA. Italy : lAD, lAX, 1CO, 
1ER, 11IA, 1NO, 1RT. Sweden : 
SMAX, SMSG, SMUT, •SMUK, SMVL. 
Finland : 2BS, 2CO. Yugo-Slavia: 
7XX. Algeria : 8IP. French Indo-
China: 8QQ, Egypt: EGBH, 
Mexico: 1A. South Africa: A4Z, 
A6N. Russia: NRL. Germany: 
K YS, K Y8. India: HBK, Spain. 
EAR10, EAR20, EAR21, EAR23. 
Palestine: 6ZK. Misc. : IZA, EA 4LA, 
KPL, POW, GHA, STB. 

(0-v-1.) C. W. Picken. 

London, N.I. 
Great' Britain : 2BI, 2CMA, 2FB, 

2FK, 2FM, 2GN, 2IA, 211, 2J0, 2JD, 
2LF, 211A, 2NII, 2NM ('phone), 2NT, 
20D ('phone), 20F, 2P0, 2QM, 2QV, 
2RB, 2SQ, 2TN, 2TO, 2UV ('phone), 
2VS, 2VX, 2WQ, 2WW, 2XP, 2XU, 
2XV ('photte), 2XX, 2YG, 2Y0, 2ZA, 
2ZC, 2ZH, 2Z11 (phone), SBA (' phone), 
5CX, 5DA, 5FA, 5FQ, 5GQ, 5GW, 
5HA, 5HS, 5IA, 5LB, 5LS, 5MB, 
5MQ, 5NM, 5NZ ('phone), 500, 
5P0, 5PZ, 5QZ, 5RZ, 58I, 580, 
5SZ, 5TG, 5TN, 5TZ, 5US, 5VL, 
5WH, 5WP, 5WV, 5YI, 5YZ, 5ZA, 
6BR, 6GG, 6GW, 6HF, 6IA, 6IZ, 
6JH, 6KO, 6MB, 6NK, 6RY ('phone), 
6SIT, 6UP, 60Z, 6VO, 6YD, 6YG, 
('phone), 6YK, 6YQ, 6YR, 6YU, 
('phone), 6YZ, 6ZC. Northern Ire-
land: 2IT, 2WK, 5NJ, 5YY, 6SQ, 
6TB, 6YW. France: 8ARAI, 8AT, 
8BF, 8BP, 8CA, 8DK, 8EU, 8FF, 
8FU, 8FX, 8GRA, 8HU, 8IK, 8IL, 
8JF, 8JJ, 8JA1S, 8JYZ, 8KB, 81IA, 
8MAC, BNN, 80B, 80C, 801, 80T, 
8PEP, 8PL, 8QC, 8RZ, 8SSC, 8T11, 
8UOU, 8UX, 8VE11, 8VO, 8WK, 
8YNB, 8YOR, 8ZEB, Spain: F:AR1, 
EAR2, EARS, EAR9, EAR10, 11A112, 
EAR21. Italy: lAM, lAR, lAS, 
lAT, 1BB, 1BD, 1BW, 1GN, 10W, 
1HT, 111Z, 1JQ, 1MA„ 1RB, 1110 
('phone), 1RT, 158, 3BD, 3T13, 3UB. 
Sweden : SMSP, SMSR, SMTG, 
SMIJA, SMUT, SMUK, SMVG, 
SAIVJ, SMVW, SMWF, SMWS, 
SMXG, SMZS. Norway: 1A, 1B, 3K, 
4Z, 6N. Denmark: 7BX, 7ZM. 

°AA, OAW, OFP, OHB, OKS, 

OKV, ON11, OPA1, OPX, ORE, ORP, 
OVN, OWB, OWC. Belgium: A4, 
B9, C11, D3, E5, E9. H6, H9, 
K44, P5, P7, 115, 126, 119. 84, S5, 
02. 022, 03. WI, WII, XII, Z22, 
Finland : 2N X, 2NM, 2NN, 2CO, 
3NÜ, 5NAI, 6NX, 6NZ. Miscel-
laneous : YS 7XX, WIR, WIZ, 
IIICF1, K Y5, PE 6ZK, PE 67,L, 
EG EH, SDK, SOT, NEQQ, 
NEno, GFUO, GFUP, XA1, 
lel 8QQ, GAW (calling SG 2ZB), CBF, 
('I)12, FC4, GFC, CFO, GFP, OCNG, 
OCN M. J. Hum. 

(0-v-0, 0-v-1, on 8 to 50 metres.) 

Cowes, I.W. 
(January 18th-February 28th.) 
Australia : 2CM, 2YI, 3X0. South 

Africa: A313. A6N. Brazil: lAB, lAC, 
1AF, lAW-7.1.CC, lIA, lIB, 1NC. 2AF. 
, 3DO. China : GFUP,FI8QQ. India. lAVP. 
Palestine : 6YX ('phone), 6ZK. New Zea-
land : 2AE, 2AQ, 2XA. 4AC, 4AK, 4AR, 
4AS. Porto Rico : 4JE, 4KT, 4SA. 
U.S.A. : lAAO, lAIU, lAKM, 1ALD, 
1APV, 1APZ, lAXA, 1BDX, 1BGC, 
1BIA, 1BVL, 1BZ, 1CH. 1CKP, 1CMP, 
1CMX, 1GA. 1G1, 1SW, 1SZ. 10W, 1VC. 
1XAM, 2AEV, 2AHM. 2ALL. 2AMJ 
2ARM, 2B0I. 2BUY, 2CFT. 2CJJ. 
2CRB, 2CVJ, 2CZY, 2DX, 20K, 2IHM, 
2KR, 2KU, 2KX. 2MK, 2NZ; 2WII, 
3AHA, 3APV, 30, 3HG, 3LD, 3LW, 
4GQ, 4MD, 4RZ, 40X, 5ATX, 5FC, 
5YB, 7EK, 8ADG, 8ALF, 8AVK, 8BPL, 
8BTQ, 8JQ, 8XE, 9A0T. 9XI. 9ZT. 
Various: P 3FZ, C LAK, C lAllf, C 2BE. 
EG EH, GEFT, GlIA. GFD, 
OBL, PMNI, NOT, WVC. 

(0-v-1) on 30-45 metres. 
E. Matthews. 

Acocks Green, Birmingham. 
(February.) 
Chile : 3IJ. Argentine: GA2, FA3. 

India : 2B0, HBK. Philippine Islands : 
PI 3AA. Palestine : 6ZK, 6YX ('phone) 
Canada: 2AX, 3HE. U.S.A.: 5AC, 
5ACL, 5ALZ, 5ATV. 5ATX, 5JF, 5YD, 
5ZAI, 9ADK, 9ADG.'9AIZ, 9AOL, 9B.TF, 
9BZI. 9CZ, 9CYW, 9DTE. 9EBJ, 9EJI, 
9XI, '9ZT. Australia : 2YI, 2CM, 3BD, 
3HL, 3QH. U.S.A. Ships: NOT, NTT. 
Swedish Ships: SAB, SDK, SWS. Nor-
way : LA4Z. New Zealand : 3AF. With 
Indoor Aerial-Egypt: EG EH, çuba: 
2LC. Indo-China : FI 8QQ. Palestine : 
6ZK. Yugo Slavia: 7XX. Italy: 1BD, 
1RT. Meeleira: P3FZ. U.S.A.: 1CMX. 
1SW, 2CVJ, 2CIK, 2PP, 2APD, 
31..W. Porto Rico : 4JE. Brazil : IAN. 
NB, 1AO, 1BD, SNI. Denmark : 7A171'. 
Germany: K M7. 

(0-v-1.) 35-45 metres. 
F. J. Taylor. 
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Secretaries of Local Clubs are invited to send in for publicaba 

"Things to Know in Radio." 
A very extensive survey of wiryless was 

given to Mr. Rickett (of .Nlessrs. Alfred 
(lraham, Ltd.) in his recent lecture before 
the Lewisham and Bellingham Radio 
Society. Under the ambitious title of 
" Things to Know in Radio," the lecture 
dealt with the following subjects : "Future 
Developments in Radio," " The Applica-
tion of Radio to Everyday Life," " The 
Use of Radio Frequency Currents in 
Metal Working," "Television," and 
" Difficulties of Transmitting Power." 

Particulars of membership of the society 
may I.e obtained from the joint, Hon. 
Secretary, Mr. J. A. Clark, 35, Booties 
Hood, Lee, S.E.13. 

0000 

Badly Rectified A.C. 
An entertaining talk on amateur trans-

mission was given by Niekless before 
the South Woodford and District Radio 
Society on March 22nd. As an indica-
tion of the number of amateurs now work-
ing. Mr. Nickless mentioned that it was 
often possible to hear as many as six of 
tlieni within 1° of the tunini, condenser! 
Some transmitters, mostly 'Continental. 
were working on A.C. 50 cycle 205 volts. 
badly rectified. 

lion. Secretary : Mr. E. J. Turbeyfield. 
42. .1Iexandra Road. South ‘Voodford. 

club news of general interest. 

FORTHCOMING EVENTS. 
WEDNESDAY, APRIL 21st. 

Halifax Wireless Club. Diseei,ion Fero. 
ing, opened by hr. Lightooder. 

Maxwell Hill and District Radio So..iiiy. 
At St. James's Schools, Fortis Grief, 
Demonstration by Copt. II. J. ROlfreti. 
M.C., A.M.1.E.E. 

Barnsley and District Wireless A '4:win/iv». 
At 8 p.m. At 22, Markit Street. 
Transmitting Demonstration. 

Edinburgh and District Radio Society. At 
117, George Street. Lecture: "Elec-
trical Resonance and its Application," 
by Mr. W. Watson, er.4., n.se. 

Tottenham Wireless Society. At 8 P.m-
At 10, Bruce Grove. N.17. Leetr,r, 
"Design 01 Short-wore Riceicers,' by 
Mr. E. S. Usher. 

SATURDAY APRIL 24th. 
Guiders Green and Hendon Radio Soriety. 

Visit to O.E.C. Laboratories at Wemb-
ley. 

MONDAY, APRIL 26th. 
Hackney and District Radio Sanely. 

Public meeting. At 8 p.m. At Hack-
ney Electricity Showrooms. Lecture: 
The Art of Broadcasting." by Mr. 

J. 11. A. Whitehouse, of the B.B.C. 
Swansea Radio Society. General Meeting. 
nournemouth Radio Society. Conference 

of Societies. Meet at Central Station 
at 11.25 a.m. 

Valve Characteristics. 
Mr. E. J. Hubbard, an authority on 

valve construction, provided a helpful 
lecture :it the last meeting of the Man-
chester Radio Scientific Society, when he 

it with the characteristics . of valves. 

A SCHOOL WIRELESS SOCIETY. Of the numerous wireless societies attached to 
schools throughout the country, one of the most thriving is that at the Royal Grammar 

School, High Wycombe. The members are seen testing newly built sets. 

603 

All photographs published will be paid for. 

explaining the meaning of the data issued 
by the various manufacturers. 

Hon. Secretary : Mr. Cleo. C. Murphy, 
Meadow View, The Cliff, Higher Brough-
ton, ,•NI a nehester. 

000 

Wireless Films. 
Thanks to the active co-operation of 

Mr. F H. Haynes, the technical com-
mittee of the Tottenham Wireless Society 
were able to entertain the members to a 
two-hour programme of technical films on 
Wednesday, March 24th. " The English-
man and His Home." a C.E.O. film, 
proved to be very diverting. A film illus-
trating diagramatically the action of the 
famous " Standard '• loud-speaker and 
also a pair of head telephones was very 
interesting and instructive, while " The 
Audion," arranged by the Standard Tele-
phone Co., explained in. an exceedingly 
clear manner, what actually goes on 
inside a valve. 

0000 

A.C. Mains for Reception. 
A two-valve set obtaining all power 

from the A.C. mains, and designed for 
loud-speaker reception from 2L0 and 
5X X, was described by Mr. A. J. Webb, 
M.A.. B.Sc., at the meeting of the Croy-
don Wireless Society on March 29th. 
For the L.T. supply chemical rectifica-

tion was employed, obtained by means of 
cells containing sulphuric acid with tan-
talum and lead electrodes. The H.T. 
supply was obtained by means of a 
centrally tapped transformer, followed by 
suitable chokes and condensers. After 
Mr. Webb's description of his installa-
tion. the members availed themselves of 
his kind invitation to inspect the set at 
his private residence. Excellent- reception 
wa, obtained and A.C. hum was notice-
ably absent. 

Visitors are heartily welcomed at the 
-wiety's meetings. The Hon. Secretary 
is Mr. H. T. P. flee, 51-52, Chancery 
Lane. W C.2. 

c 000 

An Active Month. 
During the past moult h items on the 

proguunine of the Snot ford and District 
Radio Society have included a practical 
transmit t ing demonst rat ion by the 
operator 6HS; a lecture by Mr. Bird, 
chief engineer of the Manchester Broad-
casting Station, and an eight-valve 
" Superhet " demonstration by 2VA. 
Morse classes are held every Monday. 
Foll particulars of the society's 

activities may be obtained front the 
Hon Secretary. Mr. W. Hurdingham, 
21. Burleigli St met, Stretford, Man-
chester. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, " The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 

COMMERCIAL INTERFERENCE ON SHORT 
WAVELENGTHS. 

Sir, —In your issue of March 24th a correspondent complains 
of interference by commercials on 30-40 metres. 
There are only about three commercials who use the wave-

band 30 to 40 metres. One is PCLL, who uses 35 metres occa-
sionally but does not seem to enjoy his spell on this wave. FM' 
is a constant user (38 metres), as is also WIZ (40-1 metres). 

If your correspondent has been jammed by PKX (Java. 
Batavia) he must have a good receiver, because I have heard 
PCLL ask PKX to send his words twice or even three times 
each (ZWT GA 12—which, deciphered, means " Send your words 
twice at 12 words per minute '). PKX usually works on 26 
metres, approximately. 

Also, does your correspondent know that the calls SP and 
ICS are used by one station, viz., Spezia (Italy), which is 
operated by the Italian Navy? I have often read him on 32 
metres. He has a very good note, clear and as musical as 
NKF or NIDK. 
BYC and BYZ are operated by the Navy—BYC at Portsmouth 

stud BYZ at Malta. They sise, I believe. interrupted continuous 
wave—which undoubtedly gives a rather low note. 
I have read BZ1AC, BZUB, NZ, 2AC, A3BM, while these 

various " commercials " have been working, so t canine see 
where the interference really comes from. 
I do not own a transmitter, but if ever I do it will be after 

the NKF style. H. E. TONER 
London. N.] 

— 
THE LANGUAGE OF THE FUTURE? 

Sir,—The claims of English, French, Esperanto, and Ido to 
be the coming international language appear in danger of beieg 
rivalled by Radiese." fully appreciate the value of the 
international " Q" codes, and those Anglo-American abbrevia-
tions commonly used as a kind of shorthand in Morse trans-
• mission, but deplore their use by embryo operators in written 
correspondence. 
The recognised Morse abbreviations are probably convenient 

on " QSL " postcards, especially if there is uncertainty as to 
whether the recipient understands the native tongue of the 
sender, though the intermixture of courtly French or ponderous 
German with chippy " Radiese " has a distinctly ludicrous effect 
in some of the cards I have seen. 
There is a growing tendency on the part of amateurs who have 

lately acquired transmitting licences to display their knowledge 
of the Morse code and its attendant conventionalities by the 
indiscriminate use of these uncouth abbreviations in their general 
correspondence till their letters resemble the shcrt advertise-
ments for board and lodging in the daily Press. The excuse offered 
is saving of time, but a moment's consideration will (listasse of 
this plea. It is obviously quicker to write " reply " than the 
three capitals " Q:SL," and any fraction of a second which 
may possibly be saved by writing "ur " for " your" or 
"sum for "some " is more than balanced by such superfluous 
interjections as" 0.M." and " Hi." 
This objectionable and slipshod style is mainly prevalent 

among the newest arrivals to the band of amateur transmitters: 
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the tides' members generally conduct their written correspon-
dence in decent English, and I trust that it will be long before 
either " Radiese " or the " nu spelin " takes the place of our 
own or any other historical and established language. 
London, W.4. \V. HEATH. 

IGNORED QSL CARDS. 
Sir,—With reference to the letter from DE0122, in The 

Wireless World for March 24th, concerning ignored reception 
reports, I consider that the case of the transmitting amateur, 
to whom such reports are addressed, should also be stated. 
I think I can confidently say that these nearby reception 
reports are one of the bugbears of the transmitting amateur. 
It is common knowledge that a reasonably efficient station 
can obtain a range of seven hundred miles on short waves 
on a power of less than .5 watts. As most transmitting stations 
use wore than 5 watts, what is the use in receiving teports 
front receivers within seven hundred miles? All amateurs 
are (xverjoyed to receive DX reports of reception, and, I 
feel sure, would answer them. But if the amateur has con-
tinually to reply to hundreds of short range reception reports 
he would soon have to choose between getting his " juice-
box " charged and buying some more postage stamps. 1 
have nu hesitation in saying which he would choose 
I also note that the transmitter is once again being hauled 

over the coals, as he is accused of interference with 
broadcast. 
I c.msider that the average anuttettr exercises great fore-

bearance, and very rarely transmits during broadcast. 'Hie 
usual hours of amateur transmitters are 6-7 p.m. and 11 p.m. 
onwards on week-days, and 2-8 p.m. on Sundays. I would 
suggest that the B.C.L.'s leave us this tinte free and its 
retorts they would have the remainder of free, tinte 
uninterrupted. 
In conclusion, and as an example of the forethought of the 

transmitter for the B.C.L., I would point out that in other 
countries and America in particular the amateurs start trans-
mitting about 5 p.m., and work steadily through to the small 
hours of the next morning. TRANSMITTER. 

Bristol. • 

AMATEUR TRANSMITTERS. 
Sir,—While agreeing with your editorial note on the above 

subject in The Wireless World for March 31st, I cannot agree 
with your correspondents. In my opinion the correspondence 
points to the fact that selectivity in a wireless receiver is a 
question requiring snore attention. 
I should like to ask Mr. G. N. Wright, who writes in your 

issue nf March 24th, whether he has measured the wavelength 
of the amateur he complains of? That he can receive 2L0 
withont interference from 2ZY is no proof of a selective 
receiver for all frequencies. The same question also applies 
to Mt ssrs. J. H. B. Fildes and Arthur F. Williams writing 
in your issue of March 31st. In these letters the offending 
stations are said to be working on between 300-500 metres, a 
statement which to my mind points to unselectivity. Also I 
question the last paragraph of Mr. Williams' letter. 

S. Croydon. T. BIIRSTOW. 
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Readers are invited to send in to the Information Department of " The Wireless World " questions relating to 
their technical difficulties. Every question should be accompanied by a stamped addressed envelope for reply. 

No charge is made. 

Dispensing with the Grid Battery. 
wish, to build a three-ral re set using a 

detector valve with reaction in con-
junction with two stages of truu, 
former-coupled amplification, my main 
design being ample volume coupled 
with. reasonable purity. I under-
stand that it is possible to 
grid bias automatically by means of 
the voltage drop 'across the rah, 
filaments, thus dispensing with the 
need of a separate grid bias battery. 
and should like this arrangement in-
corporated in the receirer if possible. 

I% W. It. 
It is possible by running the valve fila-

ments in series to obtain automatic grid 
bias in accordance with the diagram 
shown in Fig. 1. Here we are using three 
2-volt valves with their filaments con-
nected in series across a 6-volt accumu-
lator. The voltage drop across each valve 
is therefore approximately two volts. 
which is correct for filament operation. 
Now, taking the case of the final L.F. 
valve, it is obvious that the negative or 
far side of the preceding valve is two 
oohs more negative than the negative 
side of its own filament, and similarly. 
the negative or far side of the first or 
detector yttive filament is 4 volts more 
negative than the negative side of the 
filament of the final valve. Thus. if we 
want to give a 2-volt negative bias to 
the grid of the first valve, we can return 
its grid return lead, or, in other words, 
the lead coming from "I.S." of the 
second transformer to the junction be-
tween the filaments of the first and second 
valves, and if a 4-volt bias were required 
the grid return lead could be connected 
to the other side of the detector valve 
filament. A glance at the diagram in 
Fig. 1 will make this quite clear. We can 
if we wish to give •a permanent negative 
bias of 2 or 4 volts, to the grid of the 
final valve, make this connection per-
manent, hut perhaps it would be more 
convenient to use a simple stud switch so 
that we can choose our grid bias at will. 
Another method of applying an auto-

matic variable grid bias would be to shunt 
a potentiometer atross the L.T. terminals 
and connect the grid return lead to the 
slider. It would then be possible to give 
to the grid any value of bias between 2 
volts positive and 4 volts negative in very 
fine graduations, as distinct from the 2-
volt steps given by the stud switch. 
Since, however, the value of grid bias 
on an L.F. valve is by no means critical . 
to a volt or so, it would probably be pre-
forahle to use the stud' switch, since then 

WIT®ll®Og 
WoritÉ 

one definitely knows the value of bias 
given Ity each stud. In the case of toe 
first L.F. valve, we can only move the 
grid !cad across to the other side of the 
detector valve, and so obtain a 2-volt 
negative bias. This is quite in order, 
fortunately, because noturally the first 
L.F. valve in any receiver will not be re-
quired to handle the same amount of 
power as the final or output valve, and 
therefore does not require so large a %Ill« 
of grid bias. It is important that alter-
nate blank studs be used in the switch in 
order to obviate the short-circuiting cd 
the valve filaments when in the process of 
changing front one stud to another the 
switch is momentarily in contact with 
two studs simultaneotisly. Since the de-
tector valve requires a positive bias of 2 

2M ri 

0•0003 mfd 

eo.000s 
r— mfd 
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8.1'. 18 lied Spot valves as L.F. ampli-
fiers, would make an excellent eon-Mina-
tiou, although other valves with similar 
characteristics would do equally well. 
Although these valves each consume 0.3 
amperes, it should not be forgotten that 
the filament consumption of all these 
valves is still no greater than that of one 
valve, namely, 0.3 amperes. Since the 

.valves we have referred to are 
power valves, it is obvious that we _have 
a very efficient arrangement in cases 
where it is desired to keep down the fila-
ment current. 

If we cat-e to use an 18-volt L.T. bat-
tery in conjunction with three such valves, 
as the D.E.5 B., D.E.5, and D.E.5 A.. in 
the order named, we shall be enabled to 
handle a very great power without distor-

0.P. 0.S.  
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1.—GriW bias from the filament circuit. 

volts for rectification purposes it is 
obvious that this may be obtained by tak-
ing advantage of the 2-volt drop across 
the detector valve, and returning the 
bottom end of the aerial coil to the posi-
tive side of this filament. It should not 
be connected direct to LT.+, since ob-
viously this will give a positive bias of 
6 volts., %Oda is far too much for a 2-volt 
or, indeed, any normal valve for grid 
rectification .purposes. The experitnenter 
may, if he so desires, provide another 
stud switch. sn that he may apply posi-
tive voltages of 2, 4 or 6 volts to the de-
tector valve grid, and he could, for this 
purpose, make use of a potentiometer 
shunted across the L.T. battery. It is 
essential that 2-volt valves be employed 
in conjunction with a 6-volt accumulator, 
and it is suggested that a Cosmos S.P.18 
Green Spot as detector, with two Cosmos 

mfd 

H.T.+ 

H.T.+ 

H.T.+ 

 o 

L.T. 

 o 

tion (using this arrangement. whilst an 
automatic bias of 6 volts can be applied 
to the D.E.5 and 12 to the D.E.5 A.,which 
is fortunately just about correct for the 
valves mentioned, and, furthermore, the 
total filament consumption of these three 
valves will be the same as for one of 
them. namely, 0.25 amps. 

0 0 0 0 

The Meaning of Constant Aerial Tuning. 
Can you tell me whit it is that when e 

small fixed condenser ex) m ico. 
micrnfarads capacity is placed per-
manently in series with the aerial tun-
ing circuit of a receiver the calibra-
tion of the aerial tuning condenser re-
mains fairly constant when tested on 
different aerials. 

When inserting this small condenser 
we must remember that we are in-
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serting it in series with an already 
existing capacity, namely, the aerial 
system which usually has a capacity ot 
about .0003 mfd. For the sake of argu-
ment we can consider the aerial purely as 
a .0003 mfd. fixed condenser in parallel 
with the tuning coil and any existing 
parallel tuning condenser. Now if we 
place in series with this condenser 
another condenser of .0001 mfd. 
capacity, it is at once obvious 
that we should have reduced the 
total capacity of the system to something 
below .0001 mfd. Actually it is approxi-
mately .00007 mfd. 
Now let us suppose that we move our re-

ceiver to a larger aerial which has a capa-
city of .0004 mfd. By putting in the same 
series fixed condenser, the total capacity 
is increased to approximately .00008 mfd. 
If, on the other hand, we have a somewhat 
smaller aerial than usual whose capacity 
may only be .0002 infd.. the resuftant 
capacity will only be about .00006 mid. 
In the case of the conventional receiver 

employing a plug-in coil and parallel .0005 
mfd. tuning condenser, tuned to, say. 
the wavelength of 21.0. the variable con-
denser will be set at a fai:ly high value if 
the inductance used is not a very large 
one. 

Let us assume that the variable conden-
ser is almost fully in, so that the actual 
rapacity is .0004 mfd. Now, when a small 
aerial of .0002 mfd. capacity, havii: 
inserted in it a series .0001 mfd: condenser 
is connected to the receiver the total cat - 
city shunting the tuning coil is the .00C4 
mfd. provided by the variable condenser 
plus .00006 mfd. provided by the aerial 
system. Thus the total capacity shunting 
the tuning coil is now .00046 Mfd. If we 
now transfer the receiver to a larger aerial 
of .0003 mfd, capacity the total capacity 
across the coil will 4 -.00047 mfd., and if 
we again transfer to a third aerial of 
.0004 capacity, the total value of the capa-
city across the coil will he .00048 mfd. 
Thus whichsoever of the three aerials we 
use, the total capacity across the coil will 
vary by only .00001 or .00002 mfd. If we 
now repeat our experiments without the 
small series condenser the figures will be 
vastly different, namely, a total capacity 
across the coil of .0006 mfd. instead of 
.00046 mfd. in the case of the first aerial. 
.0007 mfd. instead of .00047 in the case of 
the second aerial, and .0008 mfd. instead 
of .00048 in the case of the third aerial. 
In each of the three aerials it will now 

be seen that the total capacity across the 
tuning coil will vary by either .0001 mfd. 
or .0002 mid., as we ring the changes on 
the three aerials. In other words, by 
abandoning the use of the small series 
condenser the effect on the total capacity 
across the coil will be ten times as much 
as if we used the small series condenser. 
Now the wavelength to which a coil will 

resonate when shunted by a capacity of 
.00046 mfd, is not very greatly different 
to the wavelength to whieh it will resonate 
when shunted by a capaeity of .00047 
mfd. or .00048 mid., but the wavelength to 
which it will resonate when shunted by a 
capacity of .0006 mfd. is appreciably 
different to the wavelength to which it 
will resonate when shunted by a capacity 
of .0007 er .0008 mfd. Thus if we still 
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keep our receiver tuned in to 2L0 we shall 
have to make quite a relatively large com-
?ensating movement with our variable con-
denser when changing aerials, whilst in 
the latter case, since the capacity change 
caused by the different aerials is ten times 
less, a scarcely perceptible balancing move-
ment of the variable condenser will be 
required. Thus it is no misnomer to call 
this system constant aerial timing (usually 
abbreviated to C.A.T.) since, in spite of 
the use of aerials of differeM, dimensions, 
the setting of the aerial tuning control is 
not appreciably altered. 

It must not, be forgotten. also, that the 
use of constant aerial tuning greatly en-
hances selectivity since we are virtually 
making use of a capacity-coupled aerial 
circuit. This matter was fully dealt with 
in a reply to " (IRK." n our issue 
dated April 7th, to which you should 
refer. 

BOOKS FOR THE 
WIRELESS EXPERIMENTER 

Issued in conjunction with " The Wireless Wore" 

" THE AMATEUR'S BOOK OF WIRE-
LESS CIRCUITS," by F. H. II tsss. Price 
31e net. By Post, 41-. 
" TUNING COILS AND METHODS OF 
TUNING," by W. JAMES. Price 2,'6 net. Uy 
Post, atio. 
" WIRELESS VALVE RECEIVERS AND 
CIRCUITS IN PRINCIPLE AND PRAC-
TICE," by R. D. Basear and N. ASHBRIDGE, 
1.Sc. Price 2/6 net. By Post, 2/10. 
WIRELESS VALVE TRANSMITTERS 

-THE DESIGN AND OPERATION OF 
SMALL POWER APPARATUS," by 
W. JAMES. Price 9/- net. By Post, 9/6. 
" DIRECTION AND POSITION FIND-
ING IN WIRELESS," by It. KEEN, B.Eng. 
Price 9/- net. By Post, e/('. 
" THE RADIO EXPERIMENTER'S 
HANDBOOK," Parts, & 2, by P. R. COURSLY, 
B.Sc. Price 3/6 net. By Post, Do. 

Obtainable by post (remittance with order) /TOM 
ILIFFE & SONS LIMITED, 
Dorset House, Tudor St., London, E.C.4, 

ce ol Booksellers and Bookstalls. 

Operating a Receiver from A.C. Mains. 

intend to conetruct O circuit for thc pur-
pose of obtaining both H 'I'. and L.T. 
supply for my three-valve set front 
/LC. mains in accordance with the 
diagram ami instructions given in 
your " Ittaders' Problems" section 
for Noe. 2511i. and Dec. 30th, 1925. / 
am using dull emitter valves of the 
.06 amp. class. Can you tell me if 
there are anii special precautions I 
should lake these vulees? 

R.J.B. 

It is definitely not advised that you at-
tempt to take L.T. from A.C. mains if 
using these valves, although H.T. may be 
successfully obtained. The reason is that 
it will be almost impossible to enjoy the 
broadcasting programmes owing to the 
severe hum which will be present with 
these valves, and, indeed, any valves of 
the dull-emitter class. 
As explained in the Nov. 25th issue, 

that portion of the hum which is due to 
grid and plate potential flueteatiens can 
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be very easily balanced out by means of 
the potentiometer, but there is another 
cause of hum which cannot be eliminated 
in this manner. The actual current flow-
ing through the filament is, of course, 
A.C., and in the case of .06 amp. valves, 
owing to the thinness of the filament, its 
temperaturo will not remain constant, but 
will tend to vary up and down in sym-
pathy with the A.C. pulses, which, by 
producing a sympathetic fluctuation of the 
plate current, will cause a very healthy 
roar in the loud-speaker. Using valves 
of the 2-volt type which consume about .35 
amps, the filament is much thicker, and 
therefore the temperature is more constant 
in spite of the A.C. pulses, and the hum 
will be distinctly less. 

It is not, however, until we use a valve 
having a still heavier current consumption, 
and. therefore, a still thicker filament, 
namely, bright emitters, that the hum is 
reduced to such a reasonably small value 
that the scheme becomes feasible, whilst 
the use of valves of the L.S.5 type, which 
have very thick filaments,  eltable really 
good results to be obtained. Even with 
these valves, however, the hum is still in 
evidence, and we would only recommend 
the scheme for loud-speaker work on the 
local station. What is wanted. in order 
to eliminate the hum entirely, is a valve 
having an enormously thick filament, so 
that no temperature variation occurs in 
spite of the A.C. pulses. For instance, a 
valve taking 10 amps. at .05 volts, should 
be suitable. 
At first sight it might seem that such 

a valve would he intolerably extravagant, 
and the electric light bill would be over-
whelming. A moment's thought, however, 
will make it clear that the power consump-
tion of such a valve would be .5 watts. 
Now a D.E.R. valve taking .35 amps. at 
2 volts represents a power of .7 watts, 
and so, assuming for the moment that our 
step-down transformer was of 100 per 
cent, efficiency, the cast of operating this 
10-ampere valve from the mains would 
actually be less than that of running a 
D.E.R: from a 2-volt accumulator. By 
working somewhat along these lines, 
special valves have been produced in 
America which run from A.C. mains, 
which are in almost universal use in 
merica. 
Owing to the fact that an A.C. supp!dy 

is by no means universal in this country, 
it is unlikely that such valves will appear 
upon the market. although already these 
American valves have made their appear-
ance in this country. In the matter of 
H.T. from A.C. Mains, however, the 
problem is somewhat simpler, and you can 
either make use of the valve rectifier 
arrangement, of which full constructional 
details were given in The Wireless Worid 
for June 17th, 1925. or you could adopt 
the Xriden rectifier system. The former 
method possesses the disadvantage of 
considerable expenditure in initial outlay 
whilst the latter method is cheap and reli-
able provided care is exercised in con-
structing the rectifier. In connection with 
the latter we would refer to the 
November, 1925, issue of our companion 
monthly journal, Experimental Wireless, 
where full constructional details were 
given. 
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FAME 

ierf 

NELSON'S column symbolises a 
mighty achievement. It signifies 
the undying fame of a man, frail 
in physique, but of indomitable 
courage and resolution. Its pres - 
ence, and what it stands for, has 
become part of our daily life. 

CLEARTRON valves are carving 
their niche in radio history. There 
will always be CLEARTRON 
valves as part and parcel of radio 
and there never will be better. 
They are all dull emitters with 
a settled reputation for vastly 
increased volume, far greater 
distance, operatic purity of tone 
and keener selectivity. Each 
valve is backed by an Ironclad 
Guarantee and sold at standard 
prices, 12 6 and 15'-. 

111u,!ralal Calablzut room )our 1)a,'..r. nr 

CLEARTRON RADIO LTD. 
One, Charing Cross, London. 

Rirminaham. 

Telephone - • Regent 2231,2 
Grams - Cleartc %Vestrancl, London 

TYPE. Ace. or I 
Battery. PRICE. 

C.T.o8 Dry Celli I 1216 

C.T.15 2 Volt I 1216 

6 Volt 15'. 

Filament Volts.. . • 5-6 
Filament Anip,.. • • 025 
Anode Volts . 90-200 

Voltage Amplification 
Factor . 2. 

Impedance.. . 20,000 
Power Amplification 
Factor 20 

M111Ual C0101,14:1:10ce.. I,000 

Plate Current Saturation at 
30 5'olis ncr lo tnitlianp 

.4 seoluleríttl valve. 

CT.25a 15f-

-.^..,-"-.. 
.1007 ---. 1 PII111/111/11///117/erf 

7  

sw,sx,„\,,,,,,,,,,, ,,,,,„».., s :„.,.,....,•,,‘,'.'' ,:r 

CLEARTMONI 
FRAD110 LUMIITE 
ONE, CHARING CROSS, LONDON, 

(Works: BIRMINGHAM) 
Regent 2231/2. C!eartron, Westrand, London. 

MATCHED TONE 
HEADPHONES 
IF you're iond of sitting up in the wee sma' hours to stretch a hand across 
the world, Matched Tone are extremely 
able confederates. With radio you span 
continents and with Matched Tone it be-
comes easier, "comfier" and much more 
efficacious. Distant signals stand out 
clearly; Matched Tone grope in the 
ether with unfailing accuracy. The 
specially matched receivers make them 
super-sensitive and tone perfect. You 
are logging a new call - sign every 
day with Matched Tone. 

20/-
Table-Talker Brandola Audio Transformer 

30/- 90/- 17/6 

Brandes 
1.11(111ZICS 1.1111:ted. 2911, It'ege;11 et, 

From any good Dealer 

SE AViCI SOVE4 r. 

Advertisements for ' The Wireless World " are only aereb!"41 from firms lieve In be ihoranehlv A4 
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voE 
Ample volume, but clear as crystal— 
full, round, natural tone—that's the 
" Heal thside " Speaker. With the 
new cast - in diaphragm and non-
resonant horn. You must hear it— 
to-day! Fully guaranteed 

Send now for your FREE 
copy of our new catalogue. 

General Radio Co. Ltd., 235, Regent St., W.I. 

PANELS ik CONDENSERS 

3 5/-

ilUillaffli111111111111 

ARE 

GUARANTEED 
Then Why be Content with Inferior Substitutes? 

Ask your dealer or write to us direct. 

PARAGON RUBBER MANUFACTURING CO. LTD. 
SCULCOAUS   HULL 

e. 

Reo, 
PLUG & SOCKET 

TERMINALS ARE THE 
FINEST TERMINALS 
IN THE WORLD 

FOR ALL WIRELESS 
CONNECTIONS. 

BRITISH MADE. 
If yaw 
Detekr 
Cannel 

keenly send 
direet to 
the Montt-
pentrer 
ronql• the 

,e 

w. J. 
CHARLESWORTH 
ti3& SP Aston Street, 

BIRMINGHAM. 
007-— 

'I 

12E0 9 
No bits of bent tin or 
brass, or screwed com-
position bleeym to make 
your connection, but a 
reliable mechanical 
article which has been 

copied by 
MGT UA L many but 
Size- equalled 

by none. 

upon 
Me'leonine 

article. 

EACH 
Pest free. 

o Red, Mack. Pale 
Rine , (,reen. 11,yra 
toi.,. Fell..., Itrilri n 

'1 

1111 11111" multi I 

ttttt )111111111111111 

RADIO COMPONENTS 
OF ADVANCED DESIGN. 
NEW CATALOGUENOW READY. 
Straight Line Frequency. Ultra Low 
Loss Cor denser. Micro-Vernier Dial. 
High Efficiency. Low Loss Vario. 
Coupler, etc. 

The FORMO Company. 
CrownWorks, Cricklewood,N.W.2 

Manchester: 10/6 Mr.). B. Levee. 23 Hartley 
' St.. Levenshulm, 

15 Replies—and 
a satisfactory 
exchange! 

"T have had fifteen replies in all 
1 to my advertisement in "The 
Wireless World," and I have sent a 
• postcard to each, although I had 
made a satisfactory exchange with the 
first enquirer, who wrote immediately 
the advertisement was published. 

" I am glad to note that your 
advertising charges are reduced. 

" Best wishes to ' The Wireless World.' 

ALEX. A. LATTIMER, 

' The Croft,' Newton Mearns, 
Renfrewshire." 

For the disposal or purchase of spare 
wireless apparatus, there is no surer or 
speedier way than that afforded by the 
Miscellaneous Advertisement Columns of 
" The Wireless World." 

A 
GUIDE 

WIRELESS 
LITERATURE 

1 
M.O. A 50M, I.15411111, 

A 
Guide 

to 
WIRELESS 
LITERATURE 

THE NUMBER and im-
portance oÍ the books 
published in conjunction 
with "The Wireless 

World " have led in the 
compilation of a booklet 
entitled " A Guide to Wireless 
Literature." Upon request, a 
copy will be sent to you 
FREE. 

RELIABLE books which trae., 
the progress and explain the 
mysteries of winless are indis-
pensable to every cut husias.tic 
amateur who wishes to get 
t he greateFt pleasure from hit 
hobby and the best results from 
his set. All volumes published 

by "The Wireless World" are 
in the highest degree accurate 
and dependable. They are 
written by men of wide ex. 
perience and long acquaintanc, 
with the fundamental problems 
of the science of wireless. 

EVERY wireless worker 
catered for. There are books 
for the beginner, the home-
eostst ruetor, the advanced 
amateur, and the wireless 
engineer. One or two of these 
volumes will undoubtedly be 
of special interest to you. 
They may be obtained from 
irading booksellers or direct 
trom the publishers. 

WRITE FOR YOUR FREE COPY TO—DAY! 

Publishers of "The Wireless World" : 

ILIFFE & SONS LIMITED 
Dorset House, Tudor Street, London, E.0 .4 

Wlernit 
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  WILL SING  

TH È P .ES OF 

Obtainable at 
All London's 

Largest Stores. 

Here is a Valve giving you Finest Quality and Volume 
with Economy. It is of equally high grade as H.F. 
Detector, LE., or Power Amplifier. 

The little switch places at your command each of 3 
Filaments separately, or any 2 in parallel for Power 
Amplification. Each Filament gives the Valve a New 
Life. 

ALL VALS ES are Guaranteed. 

FOUR IMPROVED TYPES 

A. 4 to a VOLTS, 0.42 AMPS. per Fil..meut 
D.E.A. 2.6 VOLTS. 0.18 AMPS. per Filament - 
D.E.2. 1.8 to 2 VOLTS, "35 AMPS. per Filament 
D.E.06. 3 VOLTS, "06 AMPS. per Filament - 

9.6 
15/. 
15/. 
1.6/6 

If linable to obtain from your dealer, write direct :- - 
NELSON ELECTRIC COIVI RAN V' LI nn ITED, 

Morton Patric, London, S.VV.19. 
Telearanu., Valvenelao, Wimble. London 'Phone: Wimbledon 172. 

LIBERTY SUPERSONIC UNITS 
(Pro. Patt.1 

Comprising 3 intermediate matched transformers, filter, 
long and short wave oscillator, reactor and mechanical 
balancing devices, enabling all stations 250I3,000 to be 
received Any unwanted stations entirely cut out. 

March 1st, io2.. 
1 am pleased to say 1 Managed to log 72 stations ru 3 hours at t, t,-• 

loud speaker strength, 4 of these being " Yanks." 
(Signed) G. E. U. 

PRICE £5 complete set with theoretical and pictorial wiring diagram, 
and list of other components required. 

Each transformer matched 1 Ensures ultra-selectivity. 
to half a turn I Delivers maximum signal 
Air cored, no iron being strength to detector salve. 
used, thus the sharpest Send for illustrated descrip-
uniform peak obtained. lise leaflet 

Sole Manufacturers— 

RADIARC ELECTRICAL CO., LTD. 
c„ 3, Bennett Street, LONDON, W.4. 

CAXTON 4-VALVE CABINET 
Made for Sets, "As good as money can buy," 
"Harmony Four Receiver," "The Melody Three" 

Special Cabinets made to Customer's measurements. Prices quoted. 

Cash with Order. Fumed Oak 
Dark or Jacobean Oak 
Real Mahogany 
Detachable 7" deep Base Board to mount 21 by 7" panel to slide out of Cabinet front. 
Also supplied at 10/- extra with two beaded front doors placed 

2 ins, in front of the enclosed panel. 

Ebonite or Radion Panels Supplied and perfectly Fitted at low extra cost. 

All Polished with the new enamel that gives a glass hard surface 
that cannot be soiled or scratched. SENT FREE.—Catalogue 
of standard Wireless Cabinets in various sizes and woods. 

Packed and delivered free in U.K No. c a 

CAXTON WOOD TURNERY CO., Market Harborough 

£1 5 0 
El 10 0 

.. £1 14 0 

TO 
FROM YOUR LISSENOLA. 

The "JAY" DIAPHRAGM 
is the result of months of re-
search and experiment and is 
not a haphazard production. 
Fit one to your Lissilinla 
and you will agree that the 
RES I -T IS « TOPPI N ( ; 

BE SURE IT IS MARKED 
AND YOU WILL BE 

4*, 
wie 

I 2. 

9/- Retail. 

g‘ JAY 9, 

SAFE. 

The new I. ',Mimi for 
des. A g.'or' solid tag. 
Easy tu fit. Requin'. 
NO SOLDER, an.! 
once fitted makes a 
perfect fitting that will 

BARE STRAND last. 

FIXED IN LOOP 
6d. per do:,,,. 

"JAY" EYELETS 
For Square Wire. 
Simplifies wiring. 3d. per dozen. 

Ask for particulars of the new BICO Switch. 

If your Retailer does not stock these refer him to 

SYDNEY JONES & Co. (London) Ltd. 
Wireless Wholesalers, 

DUDLEY HOUSE, 28, ENDELL ST., LONDON, W.C.2 
Gerrard 74 ¡I. 

..11dynrtisentcuts fo? reless II' or id are only accepted from fieniI we believe ;• th,,out:hir reh.tAe• 
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MISCELLANEOUS ADVERTISEMENTS. 
NOTICES. For Sale.-Contd. 

THE CHARGE FOR ADVERTISEMENTS in these 
columns is: 

12 words or less. 1:- and ld. for every 
additional word, e.g., 18 words 1.8 ; 24 words. 2f-
Name and address must be counted. 
SERIES DISCOUNTS are allowed to Trade Advertisers 

as follows on orders for consecutive insertions, provided a 
contract is placed in advance, and in the absence of fresh 
instructions the entire "copy" is repeated from the 
previous issue : 13 consecutive insertions, 5",, : 28 con-
secutive, 10% ; 52 consecutive, 15%. 
ADVERTISEMENTS for these columns are accepted up 

to FIRST POST on THURSDAY MORNING (previous 
to date of issue) at the Head Offices of " The Wireless 
World," Dorset House, Tudor Street, London, E.C.4, or 
on WEDNESDAY MORNING at the Branch Offices. 
19, Hertford Street, Coventry; Guildhall Buildings, 
Navigation Street, Birmingham; 199, Deansgate, Man-
chester. 

Advertisements that arrive too late for a particular 
issue will automatically be inserted in the following issue 
unless accompanied by instructions to the contrary. All 
advertisements in this section most be strictly prepaid. 

Postal Orders and Cheques sent in payment for adver-
tisements should be made - R. CO - payable to ILIFFE 
& SONS Ltd., and crossed Treasury Notes, 
being untraceable if lost in transit, should not be sent as 
remittances.  

All letters relating to adgortisements should quote the 
number which is printed at the end of each advertisement, 
and the date of the issue in which it appeared. 
The proprietors are not responsible for clerical or printers' 

errors, although every care is taken to avoid mistakes. 
NUMBERED ADDRESSES. 

For the convenience of advertisers, letters may be 
addressed to numbers at "The Wireless World" Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, which must include the 
words Box 000, efo " The Wireless World." Only the 
number will appear jis the advertisement. 'dl replies 
should be addressed No. 000, cio " The Wireless World," 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Dot No. advertisements are warned against sending 
remittance through the post ercept in registered envelopes ; 
in all such cases the use ol the Deposit System is recommended, 
and the envelope should be clearly marked " Deposit 
Department." 

Mae DEPOSIT SYSTEM. 
Readers who hesitate to send money to unknown persons 

may deal in perfect safety by availing themselves of our 
Deposit System. If the money be deposited with " The 
Wireless World," both parties are advised of its receipt. 
The time allowed for decision is three days, during which 

time, if the buyer decides not to retain the goods, they 
must be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return the 
amount to the depositor. Carriage is paid by the buyer, 
but in the erect of no sale, and subject to there being no 
different arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
all transactions up to ido, a deposit fee of if. is charged; on 
transactions over (ro and under (50, the fee is 2/6; over 
(50, 5f.. All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, and cheques and 
money orders should be made payable to Iliffe & Sons 
Limited. 
THE SALE OF HOME-CONSTRUCTED UNLICENSED 

APPARATUS. 
A New Service to our Readers. 

We have made an arrangement with the Patentees 
whereby readers who wish to dispose of a home-constructed 
receiver not licensed under the patents made use of, can 
do so by means of the Deposit System referred to above. 
The person desiring to sell, in sending us particulars for 

his advertisement, will in every case make use of a Box 
No., and should add to the price which he requires the 
amount of royalty customarily paid by manufacturers, via. 
in the case of Marconi Patents the amount should be 
calculated at 12/6 per valve holder. 

If the purchaser is satisfied with his purchase, the sum 
realised will be forwarded to the seller, less the amount 
due in respect of royalties, which amount will be paid by 
"The \Viceless World " to the owners of the patents 
concerned. and a certificate will be handed on to the 
purchaser of the set. 

FOR SALE. 

WOOD Horns for all speakers and gramo-
phone attachments. There's one for 

Amplion Junior, ditto goose-neck bases, Lis-
senola, etc. There's only one best ; it's the 
" Allwoodorn."-Manufact over : H. Maddison, 
2/i, Ronald's Road, Highbury, N.5. List free. 
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it46 Mention of " The Wireless World," when writing to advertisers, will ensure Prompt attention. 

HIGII-TENSION Accumulaters.-The Ideal 
IL Loud-speaker Battery, 60 colts, 35s. ; SO 
volts, 45s. ; too volts, 55s. ; guaranteed. Good 
trade terms.-Pearson, 110, Marston Lane, 

BedworO th, Nuneaton. (1882) SCILLATING Zincite and Contact, 25. 6d.; 
simple, original circuit, is.; excellent 

results; other parts stocked.-Ledsham's, 2o7, 
King Street, Hammersmith. (1888) 

MORSE le:irnt in i hour with the " Sim-
plete " Mnerno-Visual Apparatus. How 

to synchronise sight and sound. Simple and 
infallible. Post free 2$. Od.-Simplete Co., 

44, Bedford Row, W.C.1. 0970 

MOSTLY New.-Lot us 2-coil holder. 

J.111- 4$. Od. ; ditto, three, 75.; Polar resist-
:0We 10S. ; BUrildelit crystal, 25. tsti.; 

:McMichael broadcast transformer, 4s.; Ducon 
aerial, 7$. ; Gawbrell, Polar, mid Colvern 
°Verniers, is., 3s. 6d., and is. ; Geeophont, 

0.0003, slow-motion condenser, 15s.-5, Sal-
combe Road, Sidmouth. (1980) 

2-VALVE Loud-speaker Receieer with auto-
matic switching built with best compon-

ents, price, including royalties, £6 5s.; 
valve ser, £.7 17s. 6d.; 1.eclanché high-ten-

sion batteries, require no charging ; head-
phones, 12s. 6(1. pair. All pails stocked. List 
on application. Trade supplied.-6. Small, 

Greenway Road, Taunton, Soin, rset. 
0979) 

FPOUR-VALVE A.J.S. Wireless Set, includ--L ing Daventry coils. £st tos.; also 1-valve 
f. F. amplifier, same make, new this year, £3. 
-AV. E. Clarke, 67, Asquith Street, Gains-

boro. (1978) FOR Sale.-Two Sterling high-grade Vario-
L meters, mos. each, new condition.-Ewen, 
16, North St. Andrews Street, 2.dinburgh. 

(i(t82) 

60-VOLT Wet Batteries, in wood 
case, no recharging, practically ever-

lasting, Leclanché principle; me. 6d., cash cm 

delivery, lists free.-Termaat's Wireless, Hyl-
ton Road, Sunderland. (1983) 

BURN DEPT Ethophone V. 4-valve Receiver. 
£12 ; \Vestern Electric loud-speaking 

equipnient, with double-power amplifier, Lin: 

\Vestern Electric 3-valve 11.F. receiver, with 
frame aerial, ,Z:6. Surplus demonstration 
models.-1-1. J. Cash & Co., Ltd., Caxton 

I louse, West minster. 098-0 

UDR Sale.-Duodyne 5-valve Long-distance 
Receiver (2 II.F.), cost 18 g".tineas, offered 

at £9 9s., practically new.-Box 7619, WIRE-
LESS WORLD 001cr. (1985) 

" MEI.LOVOX " Loud-speaker, slightly 
-111. damaged, 25s.; 3 Myers' D.E. valves, 

lit le used, 205. ; Mollard, B T.H.. D.E., 

powe r, 12S. 61. each.-Twigg, King Edward's 
Drive, Harrogate. (5987) 

" EFESCAPHONE 1-valve Crystal Set, 
licensed, Cossor 2-volt valve, plug for 

higher wavelengths, cost £6 mo. wanted £4. 

--Box 7645, WIRELEss W"n 1-13 ("ice. (1989) ALL Concert, 3-valve, enclosed oak desk, all 
accessories. it guineas' o;• offer.-Box 

7044, WIRELESS Wom.0 Office. (1990) 

pivE-vm.vE " Transatlantic " Receiver, 
best components, per'ect condition, in-

cluding valves (power), 6 pairs matched 11.F. 
transformers. is coils, large " Amplion 

For Sale.-Contd. 

I-I I EOL ENCV Transformer foi 
2s. 6d. Beat the mail next door with a 

Neu' Magna )sigh-frequency transformer. New 
design. Specially insulated wires. No ebonite 
losses. Suitable for Neutrodvne experiments. 
--Send P.O. 2$. Od. to Magna Radio Co., 
Magna House, Fore Street, St. Clement's, 

Ipswich. 0998/ 

wItAT Offers?-Gambrel Tuner, type B, 3- 
way coil-holder, 3 condensers, all cali-

brated, series parallel switch, single circuit, 

double circuit, switch, as new, cost £12 los. 
-Paul Lyndhurst, Ebbw Vale, Mon. (1999) 

TIIREES.U.VE Commercial Receiver, corn-
plete with valves, batteries, and phones, 

cost £17 10S.. Sell £9. Approval.-Box 
764o, WutEcEss WoaLD Office. (1994) 

SFIXER Marshal 7-valve Superhet, very 
powerful and extremely selective, com-

plete with valves and Exide high- and low-ten-

sion batteries, frame aerial, etc., cost £60, 
accept £33.-Apply by letter to C. II. K., 25, 
Sussex Gardens, ilytie Park, \V. (5985) 

pouR-VALVE Set, loose, coupled circuit, 
cut London, gets other stations, guaran-

teed ; £7; any evening after 8 or Sunday 
morning.-Louis, 98, Acre Lane, Brixton. 

(2001) 

DiSPOSAL.--The Marconi Co. have at 
their works, Chelmsford, a quantity of 

Second-hand Wireless Gear, etc., for sale, in-

spection invited.--Apply, Works .'Nfanager, 
Chehnsford. (20031 

" OMNI M n Receiver," constructed " oder 
Wireless " specification, best compon-

ents, engraved panels, cost Lis, offer wanted ; 
also several new components at one-third cost. 
List sent on receipt of' stamp.-B., to, Parsifal 
Road, Hampstead, N.W.6. (20041 

from A.C. Nlains.-Our rectifiers are 
suitable for all valve sets (2 to 8 valves), 

price complete À.:3 tos., or with 45-volt tap 
for detector and 11.F. valves £3 15s. ('as" 
with order. State supply voltage and 

periodicity. Satisfaction certain.-Davy (2, 00805; 

ns-Essendine Mansio, Maida Vale, London, 

W.9. 

FOR . Sale.-3-valve Set (1 11.F. det., 
power), 2-valve set (Crystal, 2 power), 1 

crystal set, s valve amplified; all in handsome 

cabinets, almost new ; Lit the lot for quick 
sale. A real bargain.-Robinson, 134, 
Ardgowan Road, Catford, London. (2006) 

NE\'Power Transiormer, input 230v., out-
put soo-o-50o at too m/a, and 6-o-6v. at 

3 amps.; £3 tos. or nearest offer.-Apply : 
Parry, Huddersfield Road, Barnsley. (2007) 

VIBROPLEX Keys.-Makes sending easier 
V and faster. Sends perfect Morse. 30s. 
each. Transmitters and receivers made to 
order. Also wavemeters and all experimental 
apparatus.-F. Walker. Radio Engineer, 

2-volt, at 16s. each.-Tondinson, ) 

Crowmarsh, Wallingford. (20 

FOR Sale.-Exide Batteries, wet, six nnegw 

Lansdowne Place, S.E.to. (2009) 

('1ROIX Transformers, 3.1 and 5.1. Gnar-
l) anteed genuine. 4s. each, post 4d.-Con-

tinental Supplies, 497, Old Ford Road, (210.1n; 
don, E. 10 
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MISCELLANEOUS. 

WIREI.ESS Engineer, to years' practical 
experience, undertakes complete over-

hauls, rebuilding, or assembling. Any type of 
receiver built to order. Patent rights security 
under " Wireless World " scheme.—Box 76.17, 
W IRELESS W ORLD Wire. (ioci5) 

LOOK !—Why use 11.T. ballet ies if you have 
electric light in your homes? Make your 

own H.T. unit from either A.C. or 
Write for for full particulars and diagram. enclos-
ing is. : Camberwell Electric Coil Winding 
Co., 35, Edmund Street, S. E.. (1086 t 
A WIRELESS Doctor.—If your set is giv-
rl ing trouble or you want advice a edit,. 
petent expert will call (anywhere in Greater 
London) and put you right. No result, no 
charge.—Alexander Black, 2A, WOOtiVi I le 
Grove, N.16. Clissold 3687. (2002) 

PATENT AGENTS. 
W BRYSON, B.Sc., Chartered Patent 
VV . Agent, 29, Southampton Buildings, 
W.C. 'Phone: Holborn 672. , (1297) 
DATENTS and Trade Marks Obtained.— 

II. T. P. Gee, Patent Agent, Member 
R.S.G.B., A.M.I.R.E., 51.52. Chancery Lane, 
Lon.km, W.C.2. •Phone : Holborn 1525. 

(owl) KING'S PATENT AG C ENY, LTD. (It. T. 
King, Regisu•rd Patent Agent, U. B. 

U.S., and Can.). Free " Advice Handbook 
and Consultations. lo years' references.-
I 46.5. •C.11 V it« t or ia Street, London, E.C.4. 

(1002) 

REPAIRS. 

TI:ANSI:0RM ERS rewound lo guaranteed 
efficiency for 12 months, 4s., or exchanged 

for another, any ratio, 55. ; iron core wire-
wound chokes for amplifiers, 6s. - 115, 
Links Road, Tooting. (mil) 

AGENCIES. 

ONE Sole Agent required in each county 10 
sell well-advert ¡sed loud-speaker fo traders ; 

liberal commission to men with conneetion.--
Ifox 7649, Wikr.t.Ess W ORLD onh-. (1097) 

WANTED. 

WANTEI).--Special Five or Anglo-American 
Six Set.—A, Davev, •Moorland Road, St. 

.‘ustell, Cornwall. (1 9961 

SITUATIONS WANTED. 

WLIREESS Engineer (23), 7 years' business and practical experience, Public School, 
ambitious, desires responsible position : Eng-
land or >Minh Africa.---Box 7642, W IRELE;;s. 
W ORLD Office. (1993 

X-WI RELESS Manager and C' insulting 
Engineer seeks responsible posifion with 

established firm ; wide exp-rience all branches ; 

-1ilendid inhnlial`• 7'43. 
Wom.6 Office. (6)91 
T sTR u To Rsti ip desired lw advertiser; 
1 late wir.dess technical instrutior 
etc. ; fluent speaker and wrber ; exceptional - 
ferences ; first-class P.M.G., of course. 
" Wirelessen," 32, :Montpelier Terrace, Chel 
tenhain. (1 69 2) 

. BOOKS. 
-Li OR Sale.- -Back Numbers of •all Wireless 

Publications.-11, F. Davies, 5, I ligh Hol-
born, W.C. (1945 ) 
VOLI..71E 3 " \V. & A. T. Review," bound 
V cloth, perfect , I et,; also about 600 numbers 
Wireless Publications, half-price. State Tl'-
ctti in-111,111s; - Box 76.0, W 1RELESS Wom.6 
Office. (1988) 

Advertisements for " The Wireless World" are onlr 

Plug and Socket or 
Spade End, ed. each. 

e U1) fr 
,e'ee, 

SUPREME 
VALUE WIRELESS OFFER. 
A highly efficient 1-Valve Set, built up entirely 
of components of undoubted quality and un-
challengeab'e merit, offered at a Keen cut 
Price, on Easy and straightforward Terms. 

SPECIFICATION: 
Solid Oak Cabinet Polished Jacobean Finish. 
'Utility' Low Loss Condenser (Square Law'. 
Two-way 'AermOnle Coll-holder, tow Loss  
Waal': Rheostat and 2 lirenle Coils. 
'Cos)nbs' Valve (Metro-VW S.P.1110.E. 2 volt. 
General Radio Headphones 

oilrIc 

60-volt. N.T. Battery. eroe Oulo: 

Laid.  2-volt Accumulator. e  
Ebonite Panel, Post Moe Grade A. 
Solid Ebonite valve-holder £6:0:0 

Each instrument incorporates the Marconi 
Patents in respect of which we pay a full 

Royalty fee of (It yr.°, 1 

12/6 on every 
set that ie 
...rod lac -CI 

NOW 

TERMS: O!-
lion' It LIM:met-
h, 14 mon-
thly pay-
imnts of 
8.- i 
you are 
entirely satisfied 
Money refunded 
if disappointed. 

CATALOGUE 
of Valve e. Cry-
stal Sets, It,,., 
Post Free. Keen-

est Prices. 
J. G. Craves Ltd 

Sheffield. 

MISENIfik  
POSITIVE GRIP PLUGS &SOCKETS 

T HERE ean le few a te.el eru, 

KeVe not beeu troublol 
la) aft 1, trek -re .er slit hard 
r 'him, a h.,' Lodi yui  eeeteheeth,e, , 

tile whole there it 

probably eto part which is so 
often abti.‘ed as the connections. 
" Lleenin'• Poeitive Orip 
alleviate (hie evil. They ni. 

deshine I to t ke the srn 

',,•‘• lip I.. , 

.1 / •, 

PRICE 6 °. 
ring and .ocket enuipin,, or 
rgpo.1, End Terminal. Obtain. 

ci all dealers. I Wend 
Trade Discount, 

Sole Moomfieloirrre and 

Patenireg: — 
THE LISENIN WIRELESS CO., 
lt1.. Edgware Road, London. W.2. 

'Phew: Faddington 
7.1. Address: 

"Poserip. Paddo Lento;' 

accePted from arms we 

Tuning remains accurate 
because the Moving Block 

cannot fall back. 
no away with that irritating, 
time wasting, fading away of 
volume caused by the failing 
of your Moving Block. 

Fit a Lotus Geared Vernier 
Coil Holder and get really 
accurate tuning. The Lotus 
Moving Block cannot possibly 
fall back. Has an easy Vernier 
movement which reduces the 
«speed by eight times, and 
stays where it's put—exactly! 
Fit in any position, with any 
weight of coil — you'll be 
satisfied with the results. 
Bakelite mouldings for the 
side plates, coil blocks and 
knobs; heavy Nickel Plating 
for the metal parts 

BlirlUÍS 

vt=i3r COIL DERS 
Front all reliable Radio Dealers. 

GARNETT, WHITELEY & CO., LTD., 
Lotus Works, 

Broadgreen Road, Liverpool. 

Makers ca thg ....... ...... e 
famous Lotus ........... • 
Buoyancy Valve ve 'Wu": tit 

Holder le 1 1 
‘,2r1.-ereil; 

  t ee:Ate 
it• 

' 'ee" Ca'rei • • Is:s 
yet,' • 

believe lo be thoroughly reliable. A47 
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INDEX TO ADVERTISEMENTS. 
Accumulators Elite ... 
Athol Engineering Co. 
Audion Radio Co.... 
Belling & Lee, Ltd. 
Brandes. Ltd. 
British 1,.M. Ericsson Mfg. Co.. 1.1,1. 
Caxton Wood Turnery Co. 
Charlesworth, 
Cleartron Radio, Ltd. 
Dixon, Leslie, & Co. 
Dubilier Condenser Co. 0925 ,, Ltd. 
Ferranti, Ltd.... 
Fitzpatrick, H. D., & Co. 
Formo Company . 
Fuller's I-Wtcd Electric Work ,. Ltd. 

P.O I: 
... 16 

16 
5 

11 
16 
13 
12 
li 
16 

4 
lii 
12 

FOrts: 

Cachet}, Wiiteley Co., Ltd. 
General Electric Co.. Ltd., The ... 
General Radio Co., Ltd. ... 12 
Goswell Engineering Co., I.td. 
Graham, Alfred, ix Co. Cover ii. 
1;raves, .1. G., Ltd.... 
Hough, J. E.. Ltd. 
H.T.C. Electrical Co- Ltd. 
Igranic Electric Co., Ltd. 4 
Jones. Sydney k Co. (London), Ltd. . 1:1 
Lisenin •Wireless Co. ... . . 15 
London Elee. Wire Co. A Smitl, Ltd. Cover ii. 
Mareoniphone Co., Ltd.. Th, . Cover iv. 
M e ielmol, L.. Ltd. ... 
Metre-lick Supplies. I.td. ... 3 & 10 

15 

Midland Radiotelephone Manfs., Ltd. 
J. W. 

Nelson Electric Co., Ltd. 
Oliver I'd 1 Control, 1.td. 
Paragon Rubber Co.. Ltd. 
Pickett Bros, 
Pugh's Wireless.. 
Rrialiarc Electrical Co., I.td. 
Radio Devices, Ltd. ... 
Radions, Ltd. 
Sanders. W. . 
Telegraph Condenser Co., Ltd. 
Telephone Want. Co.. I.td. . 
Wstmell Wireless Co., Ltd., The 
Withers. J. S., it Spooner 

POO.. 

7 
16 
13 
16 
12 
16 
16 
13 
6 
16 

.. 16 

H.T. Accumulators 37/6 
60 Volts 3 Actual Amp.-houe 

¡LT.:\ ,,umulator in the tvta h I 

55 - 
(o-volt, 3-amp.-hour, oil submerged. Will last 

lilt-time. Write for descriptive Folder. 
MONEY RETURNED IF NOT SATISFIED. obtainable may from 
ACCUMULATORS ELITE. 31, Waterhouse St., Halifax. 

Took Suppl;e.t. Teter,' • Md. 

Let our valve makinc plant repair your hroken 
or burnt out•alves efficiently & promptly (most 
makes). Unarantred equal to new. Bright 
emitters 5'.; 11 re and 3v Wes). 716. 
Power volt', slightly mor, nee list. Not repair-

ihlr: WECO v.24. 
RADIONS Ltd., Ballast«, 
Nr. MACCLESFIELD, Ches. 

Largest val ve-repairin a firm in 
the world. LIE Fres 

n„reisit.:1£et-ua malaz 
lu Beautiful Polish.' Mahogany or Oak— 
& SENT ON APPROVAL. De Luse Models 
—Parlour Models, etc., tram 25/- to M. 
Crystal Cabinets from 110. Any site MADE 
TO ORDER. Designs and Lists Free. 
Estimates per Return Post. Panels and 
Accessories Post Free. 

Bend so rental Makers Pickett Brothers, Members 
B.B.C. (W.W.) Cabinet Works. Bexley-heath. 

PATENTS, DESIGNS 
E & TRADE MARKS. g- - 
_ H. D. ITTZPATRICK & CO. 
:.---_- Chartered Patent Agents, 

2- . 49 Chancery Lane, London, W.C.2 m-  
M 'Phone: Holborn 459. 

0 CAN TAKE /7" 
FROM ME! 
That the Summer 
Edition of Electradix 
Ra di Ds Catalogue 
contains t h e finest 
Bargains ever offered. 
600 Illustrations of a 
wonderful selection of 
unique gadguts. 

Send 4d. stamps. 
ELECTRADIX 

RADIOS, 
218. UPrer Thames St. 

E C.O. 

Parrs Ad. 

REPAIRS 
Headphones. Loud Speakers and Trancforry,,, 
rewound and reconditioned 

EQUAL TO NEW 
and returned the same day an C.O.D. 
,ystem. A customer writes : "---lhonkt 
to the excellent manner in which it was 
reconditioned, the results achieved have been 
VARLET astounding.' 
Magnet 
Co. 

'Phone 
n. pi , 

Woolwich 
S.E.',. 

iT 
rAtLEY 

Propels-
tors : 
011rer 
Pelt 

Contra, 
Ltd. 

111 

LOEWE AUDION D.E. VALVES 
FOR BEST R ESL LTS 
AT LOWER COST! 

Will give better results than many at 
party double the prier spcdally suitable 
for Super-het. Bets. 
L.A.75. -15 nmp. 2 volt, 101111 your dealer 
L.A.74•06 amp. 3 volt, 11 01,:innot sup-
L.A.101, Power valve. ¡ply rend n•o. 

51.3 snip. 4 volt, 21'- dirert to 
AUDION RADIO CO, 
52, Dorset Street, LONDON, Wt. 

OTOR ŒCLE 
The Motor Cyclists' Newspaper 

EVERY WEDNESDAY — 3d. 

Publishers: ILIFFE & SONS LTD., Dorset House, 
Tudor Street, London, E.C.4. w.w.is 

£48 Mention of " The Wireless World.' = when writing to advertisers, will ensue 

reproduction 

—volume 

—clarity 

You get ail there 
criers« Buie r 

Tone Loud' 
pois kern 

air& hy a firm 
with a genera-
1 h.', experience 
in telephone re-
snarch. No distor-
tion. No rat.le— 
just cryetal-elear 
oproduction. 

Put one to follow 
your pet power 
v..lve nod you'll 
b. amazed. 

la' high on wood 
Vety 

law MI pu re. 
2400 ohms. ill.. 
.1 unior Super 
Tone he 800111 
rooms, 32/6. 

Write for liai.' 

The BRITISH 
L.M. ERICSSON 
Mtg. Co., Ltd., 
67 73. KIII2SW12. 
London, W.C•2 

63/-

SUPER TONE 
LOUDSP EA KEES 

gp Mahogany (;rain . 3/6 lb. 
Black Engraved wavy 3/11 lb. 
Black plain polished 3/. lb. 

Machine cut Tested to 
to your own 50,000 Volts. 
measurements. 

Free &snipers on Refuel& 

ê PUGH'S WIRELESS, 95-101. 

TROLITE PANELS 

Holloway Road, London, N.7 ONLY. 

PATENTS, DESIGNS AND TRADE 31 A RES, 

J. S. Withers &-9 Spooner. 
CHAR/ERE° Pd.TENT ..1010.29. 

01P.PLE Ro VAR 
51 di 5% CUANCERT 

LONDON, W ,C. 

'Goons IMPROVAPI.T. 
II or.n., 1.0nDON.' 

'Phone I-460 1101.11011N 

EARTH FAULTS ENDED 
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TUNING 
COILS 
and 

METHODS 

UtilE CI 5055 I IMITE!).. 

-4M1.11111 

of TUNING 
By W. ¡AMES 

A VER Y useltil ma n u al giving the maximum 

of information on the subject. Following a 

simple explanation of the principles of is ire -
less, the author discusses the irany methods 

of tuning circuits, with explanations of spade. 
condenser and variometer tuning. Other 
chapters treat in detail of the choice. con-

struction and design of coils, and give 

particulars as to size of coil required, the best 
shape. size of wire type of insulation, and 

special uses ot the various coils. 

Price 2/6 net By Post 2/10 

Obtainable Iron, al, loo/oc/las or direct front the l'uldWier, 

ILIFFE & SONS LTD., Dorset Hoiwe Tudor St., London. E.C.4 

ELECTRONS 
ELECTRIC WAVES AND 
WIRELESS TELEPHONY 
By Dr. J. 4. Fleming, F.R.S. 

A course of popular lectures delivered 
by the author at the Royal Institute 
of Great Britain forms the basis of this 
work. By means of simple analogies. 
Dr Fleming paves the way to a 
discussion of the elements of electro-
magnetism and an explanation of the 
scientific laws upon which wireless 
telephony depends. 
The whole book is written in a 
singularly clear and fascinating manner, 
and all who are anxious to understand 
wireless cannot do better than read 
Dr Fleming's able 
work It is an excellent 
starting point for further 
studies 

PRICE 716 NE ! 
Post Free 8/. 

Obtainable from all leading 
booksellers or direct from the 

publishers: 

ILIFFE & SONS LIMITED 
Dorset House, Tudor St., London, B.C.4 

A Guide to 
WIRELESS 
LITERATURE 
This booklet, describing 
all books published in 
conjunction with "The 
Wireless World," includ-
ing some other volumes 
by Dr. Fleming, will be 

sent FREE 0, 
REQUEST. 

Please 

us e 

this 

, FORM 

Hr 

real Service to Readers 
THERE are three ways in which 

" The Wireless World" can be 
of real service to all readers 

NUMBERED ADDRESSES. 
(1) The miscellaneous advertisement 

columns provide a convenient and profitable 

way of buying, selling or exchanging wireless 
apparatus. By means of Box Numbers 

letters can be sent to" The Wireless World" 

office and forwarded to your own address. 
A fee of 6d. covers this service. 

DEPOSIT SYSTEM. 
(2) Readers who do not wish to send 

money to unknown persons may deal in 

perfect safety by availing themselves of our 
special Deposit System. Full particulars 
are given under the Miscellaneous 

Advertisement Notices. 

SALE OF UNLICENSED SETS. 

(3) Special arrangements are also made 
for the sale of readers' home-constructed 
unlicensed apparatus through the medium of 
" The Wireless World,' which arranges all 
details connected with royalties. See details 

on First Miscellaneous Advertisement page. 

Make use of this service. Write out 
your advertisement NOW, and post to 

PREPAID ADVT. DEPT., " THE WIRELESS WORLD," DORSET HOUSE, TUDOR ST., LONDON, E.C.4. 

1. 

Advertiser's name and address Inust be counted. It a bin t umber is required, ed. ertra must be sent for postage on replies. 

12 
Words 

or 
Less 

1/-

each 
addi-
tional 
word 

d. 

.1ilvertisernents for " The Wireless II orlil " are only accepted from firms -.we believe to be thoroughly reliable. 
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• 

JI fèw recommended combinations of-

MARC 

Marconi 
Power Valves 

Types 

D.E.5 and D.E.5 B, 

Price 22/6 each 
Type 

D .E .5 A, 

Price 26/-

N II VALVES 
[For 6VoltAccurrzu hz fors) 

Type. Position Filament 
Amps 

Grid 
Bias 
Volts. 

ODE. 8 H.F 
U).E. 5 
IDE. 8 H.F. 
IDE 5A 
IDE. 5 B 
ID.E. 5 

(DE. 8 H.F. 
DE. 8 L.F. 

1D.E. 5 
DE. 8 H.F 
D.E. 5 
D.E. 5 (DE. 8 H.F. 
DE. 8 L F 
D.E 5 A  

{D.E. 8 H.F DE. 8 H.F 
DE, 5 
DE. 5 A 

(2-valve sets.) 
Det 0.12 
L.F 
Det. 
LF 
Det 
LF 

0.25 
0.12 
0.25 
0.25 
0.25 

High 
Tension 
Volts 

+2 80 
-7.5 120 
+2 60 
-6 60 
+2 60 
-7.5 120 

(3-valve sets.) 
Dr. 0.12 
1 L.F. 0.12 
2 L.F. 025 
Det. 0.12 
1 L.F 0.25 
2 LF 0.25 
Det 0.12 
1 LF. 0.12 
2 L.F. 0.25 

(4-valve sets.) 
H.F 0.12 
Det. 0.12 
1 LF 0.25 
2 LF. 0.25 

+2 80 
-6 - 100 
-6 100 
+2 80 
-7.5 120 
-7.5 120 
+2 60 
-13 60 
-6 60 

o 
+2 
-7.5 
-16.5 

80 
80 
120 
120 

Write for Valve Publication No 443A 

THE NIARCONIPHONE COMPANY, LTD., 
Regd. Office : Marconi House, Strand, London, W.C.2 

e most efficient intervalve 
transformers - human skill 
and ingenuity have yet devised 
The heaviest transformer on the market The great amount of 
the highest tirade material necessary to ensure perfect results makes 
the " Ideal' higher in price than other less efficient Intervalve 
Transformers. The method of winding is covered by a patent, 
without which it is impossible to get the same results. 
Supplied in four ratios, viz. 21 to 1. 4 to 1. 6 to 1 and 8 to I. 

Marconi 
Power Valves 

Types 

D.E.8 L.F. 
and 

D.E.8 H.F. 

Price 22/6 each. 

'"• 

Mr. H. H. Wheat, 11 Bridge Street, Runcorn, writes 
" I am using two Marconiphone ' Ideal' Trans-

jormers in a four-valve set, and would like to express 
my appreciation of the quality of these wonderful 
instruments My first stage employs the 2.7 to 1 
transformer, and the second stage the 6 to 1. and 
1 am delighted with the 
wonderful volume and tone 
of the set." 

10th February, 1526. 
Ideal (Junior Model) Ratio 3 to I. 

Price 301- each. 2•11 

iWI-aircoiNIplkome 
"IDEAL" Transformers 

Write for supply of Publication No. 42,5e. 

Printed for the Publishers, 111.1Fri & SONS Lrn., DOM.,. House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.I. 
Colonial and Foreign Agents: 

Darren   The International New., Co., F13-85, Duane Street, New York. PRANCE-W. H. Smith & Son. 245. Rue Ricoh. Pori,: Hachette et Cl., Rue Réaumur. Faris. 
BaLosost-W. H. Smith A Son. Di. Marche no, Herbes, Brussels. Irma-A. U. Wheeler .t l'o., Bombay. Allah:dead and Calcutta. aorrai Armes-Central News Agency, Ltd. 

Arailtal.f..-Gordou A (iota, Ltd., Melbourne (Victoria), Sydney (N.S.W.). lariat.... (Queensland). Adelaide (C.A.), Perth (W.A.( and Launceston (Tasmania). 
Canal's-The American New, Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, St. John, Eatilaa. Hamilton; Gordon A Gotch, Ltd.. Toronto : Imperial Neu. CO., 

Toronto, Montreal. Winnipeg, Vancouver, Victoria. New Znakriarri-Gordon A Gotch Ltd. Wellington. Aueltiand Christchurch and Dunedin. 

• 
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TMC 
Low Capacity Keys 

combine 

Extreme Low self—capacity. 
A positive locking action. 
Rapid make and break. 
Unvarying performance. 
Adaptability to varied switching 
requirements. 

Strong and accurate construction. 
Pleasing appearance. 

All the live parts ol the key are 
efficiently insulated from the frame. 
Individual parts are machine - made, 
ensuring accurate construction. The 
"gold-silver" contacts are always clean. 
The ends of the springs are tinned tu 
facilitate soldering. Escutcheon plates 
and levers are of polished and lacquered 
brass or finished in bright nickel plate. 

T.M.C. Low Capacity Keys are 
made in 3 models: 

No. 1. 12 point, 3 position 71-
No. 2. 6 point, 2 position 6/-
No. 3. 24 point, 3 position .. 15/6 

Have you sent for your 
copy of the interesting 

T.M.C. Catalogue ? 

11 is free on request. 

Telephone Manufacturing Co., 
Ltd., 

Hollingsworth Works, 
West Dulwich, 
London, S.E.21. 

'Phones - Sydenharn 2t6o/t. 

If your dealer does not stock T.M.C. 
Goods we will supply you direct 
at the above prices, post free 

70.».Y.ZY.X0.0.1C0rie.-Weeigle.%%.410red.WIY. 

THE ONLY WAY— 
Scrap your old junk a.ncl et-

Mirror 
Polished 
Insulator 
Rector Black 

IBA Thread 

Pesdient eug 
Nickel Plated 
and Polished 

Cylindrical et, 
.grall  High  

Hare $oring 
Brass Tube 

Tapered to 
Pa. fitate 
Insertion 

A perfect 
fitment 

for every 
type of 
H.T. 

Battery. 

Wirt4 
CAannels 

&age 
Wirthg 
Aperture 

Vertically Rigid 
pring Sides 

Helical Slot 
cul through 
Tubular plug 
Ensuring ful/ 

gee,' 
pans/on and 

Compression 

PRICE: 

211 

EACH 

From all traders 
or direct. 

REG? TRADE MARA 

WANDER-PLUGS 
(NON-MICROPFIONIC) l'AFE,:TED 

90*. of the efficiency of a soldered Joint. 
For ell other connections use CLIX plug sockets and adapters. 

all trader's or dire, r from 

AUTOVEYORS LTD., 84 VICTORIA ST., LONDON, S.W 

.to.à.6.44 
se.t.ine 

weir be4.4(6)/1043 OLCig//4 

eatinets that at any time 
cue illiutrated dewitiled 
ti the &Aim /dui youignal 

ean make -to- owlet. 
ible fen p/tice4. Delivered 
flee anytazeze in the 
ignited Kingdom,. 

iguraireds of teadete 
ítiotatial have -exieres,red tirci/t 
.`"..cttisfactioti U limanship 
and puce of met cal/inea 

malzere. leitelese adine 
Caxton hood 7teuteu/ Ca 

,Áleilte,t ifteknouele 
ni ton of The 14 tteless when ritg p?, to advertisers. eltSidre Prompt attention. 
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THE WIRELESS WORLD ADVERTISEMENTS. 

Essential Units 
e"„eiet.l Sterling 

l e t.t17,"';"r's " Miniloss " 
Square Law 

Variable Air Condensers 
Ratio 7 to 1. 

The end plate i.,1dy urn 
are negligtNe. In three cal. 
• 000 25 : 

fl 48.; 
,or, £1 10s. 

Sterling 
'NON PONG 
VALVE 

HOLDER 
Does away entirely with all rni.yo-
phonic mikes and iiweliattical 
shocks. Price 3.6. 
ADAPTER f. 'r to., With abov... 

PO', 4. 

r TONE,VOLUME and DISTANCE 

The • 'DEM.." is produced 
in four ratios, viz, : 2•7 to 
I. 1 0 r, 6 to r, and 8 to 

Price 30/.. each. 

IDEAL" (Junior M -nle1). 
rae. , 3 to a. New en 
R.-.bi,led Price a.. / 

NIARCONIPHONE 
IDEAL " Transformers 

rho most dependable and 
efficient Intervalve Trans-
former that human skill and 
ingenuity has yet devised. 

The "MEAL" is euerranierd to 
amplify without distortion at all 
frequencies. Each transformer is 
subjected to a series of exacting 
tests, and is impregnated with a 
specially prepared insulating medium 
called "f larconite" which protects 
the windings from breakdown and 
corrosion. Every " 1 DEAL " is 
unconditionally guaranteed for a year 
from date of purchase. 

Marconiphone " Velvact " 
POTENTIOMETER. 

wcoy sil,nt and sinor,th iii iiperatiun. 
Price r-

Write tor Publication No. 
364E, dealing with the 
complete range of Marconi-
phone and Sterling Radio 

Equipment. 

A Four-Valve 
Combination 
with a 
Minimum 
Current 
Consump-
tion. 

Mar coniphone 

Auto Series Parallel 

VARIOMETER 

\\t bout any condenser and 
.,amected to rooft. aerial, it 
rovers wave-lengths 230-1630 

metres. With a •oot condenser 
in parallel, wavedengths up lo 

33So metres may be 
received. 

Price 16,'-

STERLING 
COIL HOLDERS 

Prices floubje 16/6. Triple (for 
mounting on eithir Eide of a 
panel) 20,', Triple (mounted 
on base) 22 6. 

C=le 
Marconiphone H.F.CHOKE 
For coupling 11.F. Circuits. Suitable for 

all wave-lengths up to 40no metres. 

Price 10,1( 

arconiphone 
STERLING 

Radio Components 

DE 3B - DE 3B 

16'6 

Accompanying combination of 
Marconi Valves for a four-valve 
receiver will give good results for 
long-distance or broadcast recep-
tion on both headphones and 
loud speaker, using a 4 - volt 
accumulator or 3 dry cells. 

Type of 
Marconi 
Valve 

DE3B 
DE;B 
D.È.3 
]).E .4 

dament 

Volts 

28 

2'8 
2.8 

3.8 

DE 3 

i6/6 

Amps. 

o•o(3 
0-06 
o•o6 

ias 
Volts 

THE MARCONIPHONE 
COMPANY LTD., 

Head Office: 

0 - 212 Tottenham Court 
Road, London, W .I. 

DE 4 

22/6 

Digit Tension 

Volts 

cl So 
-1- 2'8 So 

So 
-75 120 

MARCONI 
IN THE 
PURPLE 
BOX VALVES 

Advertisements for ' l'he 

M. Amps 

Various recomn ended 
Combinations for 2, 3 
and 4 Valve sets are 
given in Marconi 
Valve publication No. 
443a—sent on request 
l'#) The Marconiphone 
Company, Ltd., Mar-
coni House, Strand, 

London, W.C.a. 

11'0,1,1" Ile only accepted from firms we believe to be thoroughly reliable. AI 
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£1.0 Weekly in Cash Prizes 
Simple Competition 

for all Readers of "The Wireless World" 

HIDDEN ADVERTISEMENTS 
Below will be found six reproductions of fragments cut from the Advertisement pages of this 

issue of" The Wireless World." Each fragment is a clue. Can you from these clues identify the 
Advertisements ? Seven cash prizes will be awarded to the first seven readers who send us 
correct solutions. No technical skill is required, merely observation. There are no restrictions 

or entry fees and the conditions are simple. 

£5 
for the first 
correct solution 

opened. 

£2 
for the second 
correct solution 

opened. 

.. _el I 
, e 

1 
4 

2 

A 
3 4 , 

5 

.,,.t. 
nq 

6 

CONDITIO N S 

1. All solutions must be written on the special coupon appearing 
1,I1 an advertisement page in this issue and addre,sed to The 
Wireless World, Dorset House, Tudor Street, London, 
and marked " Hidden Adrts." in bottom left corner. 

2. Clues will not, of necessity, appear in the same way as in the 
advertisement page, but may be inverted or placed in soute 
other position. 

3. In order that town and country readers may compete on 
equal terms, solutions will not be dealt with until zo a.m. ou 
Monday next. All solutions received before that date will be 
retained until Monday morning. Competitors may submit any 

£1 
for the third 
correct solution 

opened. 

and 

4 
consolation 
prizes of 

10/-
Each 

for the next four 

correct solutions 

opened. 

number of (ditties. Lrasuies .or alterations cal a ((MIMI will 
disqualify the entry. 
4. The fast prize of £5 will be awarded for the first corre( t 
solution opened; the second prize of £z to the next correct solutton; 
the third prize of (s for the third, and four consolation prizes of 
to,- each for the next four correct answers. In the event of no 
readers sending correct solutions the prizes will be awarded to the 
competitors whose solutions are most nearly correct. 
5. The decision of the Advertisement Manager of The Winless 
IVorld is final, nod no correspondence can be entered into. 
Competitors enter on this distinct understanding. No member of 
the staff of the paper is permitted to compete. 

£2 Afention of " The Wireless Il'oriii," when writing to adverrsers, will ensure éroinpt attention. 1 
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INNER CIRCLE 

keep to 
Me huger circle? 

THE " Inner Circle," though excellent in its 
way, can never take you farther afield than 

London. And so it is with many condensers: 
they never get you past 2 LO—or whatever may 
be your local station. 

Now real radio travel, getting distant stations, 
demands a really good condenser—one that, in 
addition to many other perfections, has a very 
sensitive " slow motion " control. 

Such a condenser is very costly to manufacture, 
and cannot be sold at a popular price unless it 
enjoys extraordinarily big sales. It is solely 
because of the enormous demand that the Ormond 
Friction Drive Condenser, with an ideal "slow 
motion " ratio of 55.1, can possibly be sold at 
the following surprisingly low prices :— 

. '0005, 1 5/- ; '0003, 14/6; '00025, 1 3/6 
Complete with Knob and Dial. 

Brass End Plates. Highly Nickelled Finish. 

613 CD 

Registered 

OM" 
Trade Mark 

199-205, Pentonville Road, King's Cross, N.1 
'Phone : Clerkenwell 9344-5-6. 'Glom, . Ormondengi, Kincrars.— 

FACTORY : WHISKIN STREET, CLERKENWELL, E.C.I 

LET ORMOND TAKE YOU FARTHER AFIELD 

.1d..ertisemed!s To; 1 he U',,, id arc only accepted t:1 111,, ;CO hi•hi•VC lo be lhoroughle reliable. £3 
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dli ii ii u ii ii liii ii ii ii ii ii • 

ADVERTISEMENT COMPETITION RESULTS i 
The following are the prizewinners in the Advertisement 
Competition announced in the issue of - The Wireless 
World" dated April Lith, 1926. 

• First Prize £5 Second Prize £2 
A. BALLANTYNE. 47, Bellwood J. L. CLAN:\ RD, North of England 

Street, Glasgow, S.1. Bank, Ltd., 25-3r, Moorgate, E.C.!. 

Third Prize £1 
G. W. WILT:INS, 163, Green Lanu. 

Norbury, London, S.W.16. 

Four Consolation Prizes of 10;- each: 
W. WHITLAM. to. Marshfield Avenue, Goole. H. C. MARGRETi, 23, Ensmore Gardens, East Sheen, 
London, S.W.i4. C. D. BUZZA, 130, Staines Road, Twickenham, Middlesex. H. CARDWELL - HILL. 

39, Waverley Road, Kenilworth. 

CHEQUES HAVE BEEN DISPATCHED TO THE PRIZEWINNERS. 

The WINNING ORDER for the nine advertisers was as follows: 

Whole Page Advertisements. liait-Page Advertisements. 

Page No. 

1st 5 

2nd 1 

3rd 

Name: of .4dverlier. 

8 

The Mullard Wireless 
Service Co., Ltd. 

The Marconiphone 

Co., Ltd. 

L. McMichael, Ltd. 

Quarter-Page or Smaller Adverts. 

Pcç...Vo.. Name of Advertiser 'Page No. 

• Metro-Vick Supplies 
1St li Ltd. 

2nd Ii The London Electric 
Wire Co. 

Wilkins & Wright. 
3rd 4 Ltd. 

1st 

2nd 

3rd 

6 

12 

15 
,  

,Iul lu Il il lu II liii Il il UI 

Name of .liivertis.r. 

A. H. Hunt, I.td. 

Nelson Electric Co., 
Ltd. 

Garnett. Whiteley & 

Co., Ltd. 

II 

THE WIRELESS LEAGUE 
epetem eim6Ay.tt&o,,:elmet.,!.. ,metee,,tner,,e.-ele,t,eeemetei, 

MEMBERSHIP AND RENEWAL FORM. 

To be filled in by readers who wish to become members of the League, or to renew 
their membership for a further twelve months as from 1st April. 

To the Secretary, the Wireless League, Chandos House, 
Palmer Street, Victoria Street, S.IV.1.  19 

*enrol me as a member Please of tlw Wireless League. I enclos‘, P.O. for Two Shillings,t which 
renew my membership 

entitles me to membership with all the privileges and rights as enumerated in the constitution of the League, 
including FREE Insurance, Free Legal Advice and Free Technical Advice. 

• Cross out Line not required. t KeeP The Colailerfoi' of your Postal Order 

WRITE IN 

CAPITAL 

LETTERS, 

Name (in full).   
(State whether Mr.. Mrs. or Mi-,$) 

Address  

Please enclose stamped addressed envelope. 

My Membership No. is  
(This is only applicable in the ease of reneicals. 

cr, commencing with the first issue in May, " The Wireless World " will devote four pages 
in the first issue of each month to League Notes and News. 

t.b.Ule!=eeetbeeet3CDCDCDIVEtetteeteticteettleeeleeettereeleleeetbrbelrberteettneeetpeerteelee0tMeittleeteet't 
Mention of " The Wireless World." when writing to advertisers. will ensure prompt attention. t7 
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Designers specify it 
Constructors prefer it. 
Even Transmitters build it into their apparatus. Undoubtedly the 
Square Law Variable Condenser success of 1925 was the Igranic 
Low Loss model—and it has no equal yet. Refer to past issues of your 
wireless publications and you will find that those circuits which have 
been notable for their efficiency, range, selectivity and smoothness of 
control have invariably the Igranic Low Loss Square Law Variable 
Condenser built into them. 

Follow the experts' choice—build with Igranic. 

Write for List U.166 which illustrates the entire range. 

igranic Low Loss 
Square Law Vari-
able Condenser. 

Prices : 

•oor 27/6 
0005 24/-

0003 21/-
•000I5 19/6 

with 1-inch knob and 
dial. 

,AAA/V\AAAA 

6.--14PANN\ 

ELECTRIC  
 N 

'111TE,Y 
Exclusive Manufacturing Licensees of Parent Radio Esse:ttials. 

Works: BEDFORD. 
Branches : 

Birmingham. Bristol. Cardiff. Glasgow 
Leeds. Manchester. Newcastle. 

149, Queen Victoria Street, London. 

ii 

The The IGRANIC 

Supersonic In-
structional Carton 

for constructing a six-valve 
Super Heterodyne Receiver 

;tecording to the Igranic 
ystem, complete with full 

sized general arrangement 

drawing, wiring and drilling 
diagrams, and fully illustrated 
descriptive handbook can be 
obtained from your dealer. 

Price - 2s. 6d. 

9 Advertisements for " The Wireless World " arc only accepted from firms we believe to be thoroughly reliable. 
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THE HOME CON-
S T R UC TO R'S 
WIRELESS GUIDE. 
ByW.James. A useful 
little encyclopedia of 
wireless technology 
which will solve 
difficulties met with 
in practical work. 

PRICE 
316 

By post 3110 

'WIRELESS 
'VALVE RECEIVERS 
' AND CIRCtIlTS 
'Pi PVIY.1111: 

THE HOME CON-
STRUCTOR'S EASY 
TO BUILD WIRE-
LESS SETS. By F. 
H. Haynes. Well illus-
trated with working 
drawings and dia-
grams. 

PRICE 
I/6 

By post 1/9 

Si 

WIRELESS VALVE 
RECEIVERS AND 
CIRCUITS. lu Prin-
ciple and Practice. 
By R. D. Bangay and 
N. Ashbridge, 13.Se. 
Written to enable 
the amateur to 
understand the work-
ing of any circuit he 
constructs. 

PRICE 
• 2,6 
tty pot 2/in 

THE HO M E 
CONSTRUCTORS 

WIRELESS SETS 
F n HAYNES 

54 

_ 

TUNING COILS 
AND METHODS OF 
TUNING. By W. 
James. A manual dis-
cussing the principles 
and practice of tuning 
coils, with explan-
ations of spade, con-
denser and vario-
meter tuning. 

PRICE 
2/6 
toit 2;10 

'",1 I t.', 4  1.\111 D. ,..reammem 

Get 
to the Root 

of the Subject! 
THOSE wireless workers who get to the 

root of the subject derive the greatest 
pleasure and profit from their hobby. Many 
are content to dabble in wireless without 
ever really understanding the whys and the 
wherefores of things. They do not know 
what they miss! By reading practical 

books, by recognised authorities on wireless 
matters, a wide field of new interests is 
opened up for the amateur. 

This FREE Booklet helps you to 
select the best books. 

A postcard will bring you our FREE Book-
let : " A Guide to Wireless Literature." 
This list gives particulars of a very extensive 
range of wireless books issued in conjunction 
with " The Wireless World " and " Experi-
mental Wireless." 

There is a book for every phase of wireless 
and for every wireless worker. A few of 
the volumes are illustrated on this page. 
General headings—under which the library, 
is classified—are Explanatory Books 
" Home Constructional Books" : " Books 
for the Amateur " : " Books for Experi-
menters " : " Miscellaneous Books." 
These indicate the extensive ground which 
is covered. 

Write for your copy to-day! 

ILIFFE & SONS LIMITED 
Dorset House, Tudor Street, 

LONDON E.C.4 

A6 Mentio o '11:c lf ll'oi Id, - 1, 11,11 loriting to advertisers, will ensure prompt iiitenlion 

W. ,à .42 

'11 
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d Filament that can be tied 
in, knots after 1000 hours lift 

FILAMENT that remains ductile so that it can be tied in a knot 
after 1000 hours life is an achievement that assures 

VASTLY INCREASED VALVE LIFE 
This wonderful filament is the key feature of Mullard P.M. Valves. In 
Mullard P.M. Valves the filaments are so economical that no glow is visible 
during operation, and they require 

ONLY ONE-TENTH AMPERE 
In addition the reception they give is free from all microphonic noises. 
1f you use a 4-volt accumulator or 3 dry cells 

ASK FOR THE P.M.3 
A general purpose valve for every circuit 

ASK FOR THE P.M.4 
The finest loudspeaker valve ever produced 

GET THEM FROM YOUR RADIO DEALER 

" 16/6 
. 22/6 

Mullard 
THE • MASTER.•VALVE 

Mullard P.M. 
Filaments cannot 
be broken except 
by the very 
roughest hand— 
ling. 

ADVT., THE MULLARD WIRELESS SERVICE CO., LTD., NIGHTINGALE LANE, BALHAM, LONDON, S.W.12 

6 Advertisements for  JI,' 'fireless World " are only accepted from firms we believe to be thoroughly reliable. A7 
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COMpENse 
SQUAREIÀW 
EMU 

LOW LOSS 

AS 

PIGTAIL CONNECTION 

LOW LOSS 
SQUARE LAW 
SLOW MOTION 

T HE Cosmos a Condensaslow motion condenser witl-
absolutely no backlash cithe:-
when new or after use. This 
desirable feature is accomplished 
by the use of a spring belt held 
in t nsion, which permits coarse 
tuning with the large knob, and a 
101 slow motion with the small 
knob. 
Cone bearings allow for adjustment 
and the slow motion bracket can 
be mounted for remote control a, 
shown in the lower illustration. 
The condenser for fine tuning. 

METROSICK SUPPLIES LTD., 
(Préprietore 

Metropolitan-Vickers Elec, Co. Ltd) 
*Oro-Vick House, 145 Charing Creel 

nosd, London. W.C.2. 

Prices: 
Slow Motion •000rs mtd 143 

153 
Ordinary,. •non23 , 12 - 

1 3,-

The cheapest component 

in your set, yet the 

most vital of all 

the Condenser 

IF your set is not giving the results you expect 
from it, scan mentally • the components 

you have used. Have you, for instance, 
exercised the same discrimination in selecting 
your condenser as you have in the case of 
your transformer? For your fixed condenser 
—on which so much depends—is one of the 
least expensive of all the components you buy. 
The difference in cost between a genuine 
T.C.C. and an un-named condenser is very 
slight; with the latter you are taking a risk— 
wit h T.C.C. you obtain a permanent 
assurance against breakdown. 

Choose the T.C.C. Mica Con-
denser shown above. It 
embodies all the well-known 
T.C.C. featutes, and owing to 
its convenient shape takes up 
very little room on the panel: 
because it is sealed from below 
instead of from above it is 
woof against the heat of the 
soldering iron. For those who 
do not wish to solder their 

cc:oiler:ions a convenient mill-
ed head is provided to ensure 
a perfect electrical contort. 
Finally, because every T.C.C. 
Condenser—whether Mica or 
Mansbridge—has to pass so 
many tests before it is released 
for issue, you loom that its 
accuracy within a very small 
percentage of error is a fore-
gone conclusion. 

Prices: 
No. .33, all capacities between '004 

and '001 mfds. 2/4 
No. 34, all capacities between '0009 

and '0001 mfds. 2/4 
From all iVircless Shops. 

T. C. C. 
CONDENSERS 

(Mica & Mansbridge) 
.I1r.rgiou,o.'o of Taegroph e,orlenerr In.. Ltd_ 11 ,rb , I arc, R cut 

eV—Pion. Ir.a. 
Gilbert At. 555.1. 

Mention of " The liireless IForld," when willing to adrutiseis, will ensure prompt attention. 
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ANOTHER SINK FOR PUBLIC MONEY. 

13ERIODIUALLY the smouldering interest in the sub-ject of interference from oscillating receivers is 
fanned into a blaze of activity, and for a while, in the 
Piess and in wireless circles, the problem i; 
at length. Tune-honoured obser-
vations on the subject are quoted 
as if they were being expressed for 
the very first time. Circuits for 
non-oscillating sets are re-produced 
and demonstrated to bewildered 
representatives of the lay Press 
who are all too ready to interpret 
everything wireless they see or 
hear as epoch-making inventions 
which will make good " copy " 
for the moment, even if they are 
destined never to find a more use-
ful application. 
But time goes on and still the 

proldem remains unsolved—not 
because non-oscillating receiver 
sets cannot be produced, for 
numerous circuit arrangements 
have lieen described which Will 
.give the desired result, but for the 
reason that these circuits introduce 
some additional complication or a 
reduction in efficiency which are 
themselves sufficient causes for pre-
venting the devices from appearing 
on the market to compete in price 
and performance with straight circuits capable of oscillating. 

So long as the choice remains with the public, the 
cheaper sets will find favour, even if their use entails 
some risk of the owner interfering with his neighbour's 
reception; human nature is too selfish- for individuals to 
make sacrifices in the interest of the community. The 
fear of reprisal may, however, produce the necessary 
influence, but fiere again the wild statements which are 
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made with regard to the practicability of tracking down 
oscillation offenders cannot be allowed to pass without 
challenge. 

In the daily Press recently statements have appeared 
to the effect that the Government is about to take delivery 
of motor vans equipped with wireless direction-finding 

apparatus with which it is sug-
gested the location of oscillators 

race will be effected with comparative 
ease. 

If the time of Government offi-
cials and Government money has 

614 got to be spent Unproductively, 
615 then one can scarcely imagine a 

more suitable opportunity than to 
618 chase oscillators with portable 

direction-finding equipment. When 
621 we consider the nature of the 

signal or disturbance produced by 
623 an oscillating receiver, the futility 

of trying to recognise and locate 
the source must be apparent. 

625 There are probably very few 
people who, in using their sets, 

650 are steadily transmitting on a deli-
nite wavelength without altering 

633 the tuning ; the offenders are those 
635 who swing their dials from one 
637 position to another oscillating in 
638 the meantime, perhaps only 
640 momentarily, but still quite enough 

to interfere with the neighbours. 
There is nothing distinctive about 

interferences, and it would be next to impossible to 
recognise repetitions of interference from the same station 
from moment to moment. 

If the Government proposes to use portable direction-
funding equipment for locating illicit transmitters, that, 
of course, is quite another matter, but to contemplate the 
use of such sets for locating oscillators is, in our opinion, 
little short of ridiculous. 
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BUILT AND OPERATED ON 
NOVEL LINES. 

A Loud=speaker Receiver Employing 
a Modified Reinartz Circuit. 

By N. P. VINCER.M1NTER 

IT is becoming increasingly evident to those members of the public who take interest in wireless reception 
that the enjoyment which the possession of a wire-

less receiver is capable of giving to its owner falls under 
two distinct headings. The first of these pleasures is 
purely and simply that of the entertainment which the 
receiver is capable of bringing into the home in the form 
of music and song. The second lies in obtaining experi-
mental reception of distant stations. There are many 
people, indeed, who take no interest whatever in listen-
ing to the local station, no matter how excellent the pro-
gramme, the chief use to which they put their receiver 
being that of searching for (listant stations, and of log-
ging the largest possible number of them. They give no 
heed to the nature of the programme received, whether it 
is good, bad, or indifferent, and only stay on the wave-
length of a station long enough to definitely identify it. 

Motives of the Home Constructor. 

Many of these people take pleasure in the actual con-
struction of their receiver, although in the majority of cases 
this is somewhat to be doubted. Probably the real reason 
which prompts many of them to undertake constructional 
work is the inability to obtain a factory-made multi-
valve receiver at a reasonable price. There are other 
people, on the contrary, who find no pleasure whatever in 
the actual mechanism of their wireless receiver, and regard 
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it merely as a necessary and troubleseare adjunct to their 
entertainment. Their sole desire is for simplicity, 
reliability, and reasonably good quality. 

Requirements of the Majority of Listeners. 

There is, however, another great section of the com-
munity who obtain their chief pleasure from their re-
ceiver in the form of musical entertainment from the local 
station, but occasionally they like to use it for the pur-
pose of obtaining the thrill which comes to everybody who 
successfully tunes in a distant station. This latter class 
of people have been sadly neglected, and it is the purpose 
of the irriter to come to their assistance by describing a 
receiver which is really suited to their needs. This 
receiver comprises two valves only, and is therefore not 
expensive to construct and maintain ; it is capable of 
giving ample loud-speaker volume, with good quality. 
from a local main station at a distance of zo miles, and 
from the Daventry station at a distance of Jo° miles. 
Also by using the headphones it is possible by care-
ful tuning, and a certain amount of acquired skill, to 
log quite a considerable number of distant stations, al-
though great care should be exercised in using reaction in 
order to avoid oscillation, and it is really best to avoid 
searching for distant stations during broadcasting hours. 
There are only two tuning dials, and no moving coils, and 
the result is that the receiver is exceptionally simple to 

adjust, and the moderate 
amount of skill required to 
receive (listant stations is 
easily acquired by careful 
practice. 
Now it is well known that 

the ordinary detector valve 
with reaction is an exceed-
ingly sensitive arrangement, 
so much so, in fact, that, 
provided our control over re-
action is sufficiently smooth 
to enable us to adjust the 
valve to the very threshold 
of oscillation, without actu-
ally oscillating, it will re-
spond to an infinitely weak 
signal- Unfortunately, how-
ever, the ordinary system of 

20 
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Fitt. I.—The t heoreticat connections of the receiver Note especially the arrangement of the relay 
and remote control unit. 
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Home Broadcast Receiver.— 
reaction employing a swing-
ing coil is very far from 
being smooth. By adjust-
ing the reaction coil to the 
best of our ability we can 
bring the valve to a fairly 
sensitive condition, but if 
we attempt to make the valve 
still more sensitive bv 
further manipulation of the 
reaction coil, it will be found 
that the merest fractional 
movement of the coil is suffi-
cient to cause the valve to 
go into actual oscillation, 
whilst if we do not touch 
the reaction coil the valve is 
still very far from the thres-
hold of oscillation. A 
minute movement of the coil 
holder, therefore, is sufficient 
to sweep the valve, as it 
were, from a condition of 
comparative insensitivity to 
a point far beyond the brink 
of oscillation. If we could 
obtain a vernier coil holder 
which by a comparatively coarse movement of the adjust-
ing knob would impart a minute movement to the actual 
coil, we should have achieved our object. Unfortunately, 
however, it is quite beyond our ability to devise such an 
instrument. The ordinary vernier coil holder is quite 
useless for the purpose. We are thus baulked of achiev-
ing our object mechanically, but fortunately, owing to the 
efforts of John L. Reinartz, an enterprising American 
amateur, the difficulty was overcome by the simple expe-
dient of fixing the position of the reaction coil, and regu-
lating the amount of oscillating current passing through 
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the reaction coil by means of a condenser, thus perform-
ing electrically what was mechanically impracticable. 

The Reinartz Circuit. 

It was found by Reinartz that quite a large movement 
of the reaction condenser dial was required to produce the 
same effect as a minute movement of the coil holder. 
Therefore, by adjusting.the condenser, it was possible to 
bring the valve tip to the threshold of oscillation without 
it actually bursting with oscillation. A useful analogy 
is to consider that it is required to roll a large stone to 

the very brink of a cliff, and 
to poise it there in such a 
position that it is almost, 
but not quite, falling over. 
With the ordinary coil holder 
adjusted as best we can, the 
stone is still as it were 
several feet from the brink 
of the cliff, whilst a minute 
movement of the reaction coil 
is in reality so coarse that it 
sends the stone flying over 
the edge of the cliff. With 
the Reinartz method of re-
action, however, we can 
gently roll the stone up to 
the edge of the cliff, and 
poise it trembling on the 
brink, almost, but not quite, 
toppling over into the abyss 
of oscillation. Now when a • 
detector valve is thus ad-
justed to the threshold of 
oscillation it is in a- very 
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Home Broadcast Receiver.— 
sensitive condition indeed, and apparently, therefore. the 
Reinartz receiver has a very much greater range than the 
more conventional arrangement. Actually, of course, its 
true range must be the same as in the conventional 
arrangement, because it is merely a detector with reaction 
as before. The true explanation of the fact that there 
is such a great apparent increase of range in a Reiaartz 
receiver is that in the usual arrangement we are in reality 

A view of the interior showing aerial, earth, and loud-speaker terminals 

obtaining a very low percentage of the possible range of 
the instrument. In the Reinartz we have a really efficient 
control over reaction, and thus obtain a far greater effi-
ciencv front the instrument. This accounts for the larw. 

number of enthusiastic letters written by people who 
have built a Reinartz receiver, their letters being written 
in such glowing terms that the ordinary layman 
might be led to believe that there was something 
mysterious and wonderful about this circuit. There is no 
magic in it, as we have seen, but merely an efficient con-
trol over reaction. 
The writer has so designed this receiver that not only 

are all batteries housed within it, thus protecting them 
from dust, but the cabinet 
closes up completely, even 
the panel being enclosed. It 
is thus possible to store the 
receiver away in any con-
venient place, such as in the 
loft of a house, and provided 
it is left twied to the local 
station, to switch it on 
and off in various rooms as 
desired. Now, as is well 
known, the best place for the 
receiver is close to the aerial 
lead-in, the closer the better 
for efficiency. The usual 
expedient of placing the re-
ceiver near to the loud-
speaker and trailing the 
aerial lead-in through the 
house, is the cause of great 
inefficiency and loss of range 
and volume in many installa-
tions. In this receiver, 
therefore, provision is made 
for installing the receiver 
close to the aerial lead-in, 
whilst the loud-speaker may 
he placed in any room de-
sired, together with the 
remote control switch for 
switching the receiver on and 
off from a distance, concern-
ing which more will be said 
later. 

Now, in a recent article, • the writer pointed out that if 
a loud-speaker were operated at a considerable dis-
tance from the receiver, it was often found that very bad 
distortion occurred owing to the capacity existing between 

LIST OF COMPONENTS. 

1 Ebonite panel, 13in. x 9in. X 
1 Baseboard, ¡Sin. X 81m. 
2 Angle brackets. 
1 Cabinet to dimensions given. 
1 Filament relay (A. W. Carnage, Ltd.). 
2 0-0005 mfd. variable condensers with vernier contrul 

(A. J. Stevens). 
1 L.F. transformer (Eureka Baby Grand). 
1 L.F. choke (Success). 
2 Antiphonic valve holders (Benjamin). 
1 Baseboard mounting valve holder (Lamphigh). 
1 "Transadapta" (Gambrell). 
1 H.F. choke (Metrovick). 
1 Grid condenser and leak (McMichael). 

Approximate cost of 

1 0.0001 ',it'd. fixed condenser (McMichael). 
1 0.0005 mid. fixed condenser (McMichael). 
3 1 mfd. condensers (T.C.C.). 

Fixed resistors holders (Burndept) 
2 Fixed resistors or short-circuiting plugs (Burndept). 
2 Stud switches for panel mounting (Bowyer Lowe). 
1 Filament switch (Lissen). 
1 9-volt tapped grid bcdtery (Lissen). 

11 Indicating terminals (Belling Lee). 
1 0-500,000 ohms variable resistance (Marconiphone). 
1 Electric bell push. 
1 Box for remote control, lo dimensions given. 
2 Wander plugs. 
Length of red and black flex. 

matt rials required - £3 o o 

22 
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Home Broadcast Receiver.— 
the two leads of the usual " flex " used. In this article' 
the writer described a method whereby this difficulty would 
be overcome by using a single-wire loud-speaker con-
nection. If readers have not already studied this article, 
it is strongly advised that they do so in order to obtain 
a better understanding of the method whereby the loud-
speaker operates. In the original article an earth return 
was used for the loud-speaker. Since in this receiver we 
already have another wire going to the filament relay in 

61r 

in a small wooden box, and should be placed close by the 
loud-speaker. 

It may be asked : " Why use a relay? Why not merely 
extend the filament leads to the distant room? " This 
question is perfectly justifiable, and, indeed, if we are 
going to use a six-volt accumulator with valves taking five 
volts, we can afford to do so, because we have a volt to 
spare. If we desire to use two-volt valves with a two-
volt accumulator, however, we cannot spare any voltage 
to be wastefully dropped in the resistance of the long 
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Fig. 4.—The ractical %siring diagram. 

the receiver, we can very well make use of this as the 
return wire of our loud-speaker. Looking at the theo-
retical diagram, we see that there is a o-soo,000 ohms 
variable resistance in series with the loud-speaker. It 
will be found that this gives an extremely pleasing and 
smooth control over volume. This resistance, together 
with the push controlling the !lament relay, is mounted 

' The Wireless World, February 10th, 1926, p. 217. 

7 

filament extension leads, and, therefore, we use a relay. 
The particular type of relay used is of an exceedingly 
sensitive and reliable type. It has a small battery con-
cealed in its base, whilst on top, in addition to the 
mechanism, are four terminals, two of which are con-
nected in series to either the or L.T. — leads 
between receiver and accumulator, the remaining two 
being connected to an ordinary bell push by a length of 
flex. Current only flows in the relay at the moment the 

A 13 

• • ••• • TM • • 1.• 



612 
WilTSll@ge 

Need. 

Home Broadcast Receiver.— 
push is depressed, alternate depressions of the push turn-
ing the filaments on and off respectively. In order to use 
the relay wire as a loud-speaker return lead, and thus 
connect the loud-speaker to the I..T. + terminal, it will 
be necessary to bridge one input and one output terminal 
of the relay as shown by dotted lines in Fig. T. This 
will not affect the operation of the relay in any way. 
The bottom portion of the cabinet is sufficiently large to 
house a 6-volt 30 actual ampere-hour accumulator, two 
6o-volt " Ever-Ready " or similar type batteries, and the 
relay, the grid battery being in the top compartment with 
the baseboard of the actual receiver. The relay can be 
seen plainly in the photograph, its cover having been 
removed for photographing. All battery terminals are 
mounted in a line at tile extreme bottom edge of the front 
panel underneath the two telephone terminals. and are 

A front view of the instrument showing panel exposed by dropping 
upper flap. 

invisible in the photographs. ln this manner, short and 
direct leads can be made to the batteries. With regard 
to the H.F. choke, it is most essential that for good 
results this component be not omitted. The type used 
covers all Nvavelengths from 200 to 4,000 metres, and need 
not, therefore, be interchangeable. Do not attempt to 
use a plug-in coil as an H.F. choke or there will prob-
ably lie trouble due to the large external magnetic field 
of the coil. A 0.0005 mfd. or o.00r mfd. fixed condenser 
can be placed across the transformer primary if desired. 

Choice of Coils. 

To operate tlie receiver, the left-lewd stud switch 
should just be placed to the right, and for the local 
station the same value of coil should be used for aerial 
tuning as in the case of the ordinary type of receiver, 
namely, a No. 35 or a Gambrel' A. The local station 
%yin probably be heard without the. reaction coil, since 
the withdrawal of the reaction coil does not break the 

A 14 
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Fig. 5.—Practical wiring diagram of remote control unit. 

plate circuit as in the ordinary type of circuit. The 
reaction coil should be chosen experimentally with great 
care. It should be the smallest with which it is possible 
to produce oscillation. It should be of such a size that 
the receiver oscillates when the reaction condenser is 
rather more than three-quarters of the way in. If too 
small a coil is used, oscillation will not be produced. 
even if the condenser is at maximum, whilst the use of 
too large a roil will mean that control over reaction will 
be far from smooth. 

Tuning for Selectivity. 

When selectivity is desired, the switch should be moved 
to the first stud, the aerial coil replaced by a coil one 
size larger. and the reaction coil by a size smaller. For 
receiving Daventrv. the switch should first be placed on 
the right-hand stud as before, the aerial coil should be a 
No. 15o or Gambrel' E, and the reaction coil chosen 
experimentally as before. To secure greater selectivity 
on the Daventry wavelength, place the switch on the 
renfie stud, and use a No. 200 or Gambrel' E coil for 
the aerial tun in 

The lower part of cabinet exposed by raising lower flap. Note 
the relay in front of the accumulator. 
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Home Broadcast Receiver.— 
• In order that a really 
smooth control be had over 
reaction, it is most essential 
that the plate voltage of the 
detector valve be adjusted 
carefully. In nearly all cases 
it will be found that a volt-
age in the neighbourhood of 
40 to 45 will be correct. It 
is absolutely impossible to 
tune in distant stations until 
all reaction backlash is ab-
sent, and this can only be 
brought about by careful ad-
justing of the detector plate 
voltage. When correctly ad-
justed, this receiver will b-
found to glide almost imper-
ceptibly into oscillation in-
stead of " flopping " in and 
out as is often the case. 
When it is in such a condi-
tion the most skilled tuning 
will be unable to adjust the 
valve to the threshold of 
oscillation. It is essential. 
also, that both aerial and 
reaction condenser be fitted 
with some form of vernier 
in the same 
receiver. 
The method of mounting the two plug-in cols needs a 

little explanation. The coils can, if (iesired, be mounted 
in two ordinary single coil holders placed side by side 
and 1,1!in. apart. The " Transadapta " actually used, 
however, possesses many advantages, me being that a 
rapid change can 1)e made from, say, London to 
Daventry by the ability to withdraw both coils simul-
taneously. A further advantage is that the instrument 
possesses a small switch in its base which will he con-

WIE.ell@go 
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A ft rther view of the interior showing coils and valves in position 

manner as the actual condensers used in the 

slew of the remote control unit. 

1 t 
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venient for reversing the reaction coil. The " Trans-
adapta " can be obtained in two types, one for mounting 
directly on the baseboard, the other fitted with four pins 
for plugging into a valve holder. The latter is used in 
this receiver, although either type is equally suitable. 
The valve holder must be of the rigid, and not of the 
" antiphonic " type. Remember that the " filament" 
sockets are connected in the aerial circuit, and the 
" grid " and " plate " sockets in the plate circuit. In 
the photograph on this page the reaction coil is the one 
nearest to the receiver panel. 

With regard to valves, the writer has found that, from 
the point of view of efficiency combined with economy, a 
Marconi D.E. 2 as detector, and a. Mullard P. M. 2 as 

gave most excellent results, the total filament 
current consumption being only 0.27 amps. Thus, using 
the receiver four hours a day, a 2-volt 4o-a.h. accumu-
lator will give a month's service on one charge. 

Please Don 't Do It! 

It is most important that searching for distant stations 
be carried out during those hours when the B.B.C. 
stations are closed down, in order to avoid interfering with 
one's neighbours by oscillation. It is just as criminal 
from a moral point of view for a novice to search for 
¿listant stations with a regenerative receiver whilst home 
broadcasting is in progress as it is for a would-be motorist 
to make his first attempt at handling a car in Piccadilly 
Circus at midday. 

In conclusion the writer would say that readers who 
decide to construct this receiver will find that their efforts 
will have been well rewarded the first time they put the 
receiver " on the air." 
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WIRING MODEL. 
In wiring a receiver for exhibition 

purposes where it is essential that 
every wire should be accurately bent 
to shape it is very convenient to con-
struct a rough wooden model of the 
baseboard with the various compo-
nents in position. Nails may be sub-
stituted for terminals, soldering tags, 
etc., and as long as the relative posi-
tions of the points of connection are 
strictly adhered to the remainder of 
the construction may be quite rough. 
Not only does this method of wiring 
ensure a neat appearance of the 
finished receiver, but it enables a 
series of experiments to be carried out 
to ascertain the system which will 
nive the shortest and most direct 
wiring.—B. R. 

0 0 0 0 

POINTER. 
The diagram shows how a well-

known type of paper fastener may 
be used as a pointer for certain types 
of condenser dial which stand a short 
distance above the level of the panel. 
One of the blades is bent over at right 
angles and the other shortened and 

..• ._••_. 

Cosa- -- dial indicator. 

soldered to it to act as a support and 
give rigidity. The head of the paper 
fastener may then be secured to the 
panel in a suitable position by means 
of a small touch of glue or Chatter-
ton compound.—W. H. W. 
A z6 

COIL HOLDER CONTACTS. 
Having experienced considerable 

trouble with flexible connections to 
the moving coils of a three-coil holder 
the writer devised a method shown in 
the accompanying diagram. 

Pairs of brass blocks iin. thick 
were filed out to a suitable radius and 
screwed to the base of the coil holder 
immediately beneath the moving coil 

o 
N.. 

BRASS 
BLOCK 

Spring contacts for moving colt holders. 

plugs. The brass blocks were spaced 
to correspond with the distance be-
tween the plug and socket in each coil 
holder. The plug and socket in each 
case were removed and fitted with 
spring plunger contacts. These may 
either be constructed specially, or they 
mas' be obtained from ordinary glee-
trie lamp sockets and modified to fit 
the coil plug. By this means an effi-
cient and silent, contact is obtained 
which will last indefinitely.—W. H. 

0000 
DRY BATTERY HINT. 

The life of a H.T. battery con-
structed with flash lamp battery units 
will be greatly extended if the bat-
teries are treated in the following 
manner before assembly. 
The paper cover of each battery is 

Aerial lead-in 
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pierced in several places in the spaces 
between the cells. Each battery is 
then dipped in a bath of molten 
paraffin wax (not too hot) until fully 
saturated. Not only will the wax im-
prove the insulation and prevent leak-
age currents from flowing between 
different parts of the battery, but 
should one of the zinc containers be-
come eaten away towards the end of 
the useful life of the battery the 
trouble will be . isolated by the wax 
and prevented from spreading to 
other cells.—H. Y. F. 

0 0 0 0 

AERIAL LEAD-IN. 
To keep the aerial lea , l-in clear of 

the eaves and walls of the house, a 
wooden arm 2 or 3ft. in length 
should be fitted immediately above the 
lead-in insulator. The end of the 
arm is fitted with a porcelain insu-
lated hook through which the lead-in 
wire is passed. Before attaching the 

TO 
SET 

aerial wire to the lead-in insulator a 
small weight, such as a pipe coupling, 
is slipped over the end. This will 
not only take up slack in the down 
lead, but will also serve to drain off 
water before it reaches the lead-in ter-
minal. Incidentally, it may be men-
tioned that this terminal is to a cer-
tain extent sheltered by the project-
ing wood arm.—S. F. H. 
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Brightening the Journey from Quebec to Vancouver. 
By E. C. THOMSON. 

W HEN. Nui reflect that there are people who can 
plumb the uttermost depths of boredom during 
the short run from London to Brighton, we can 

appreciate, vaguely, perhaps, the horrors that may lie in 
wait for the saine sort of traveller in Canada. To 
journey on the Canadian National Railways from Halifax 
to Vancouver is to rover no fewer than 3,778 miles, and 
the trip will consume four and a half days. Not that 
the route eiivered by the Canadian National Railways is 
intrinsically uninteresting—the exact contrary is the case; 
but enough is as good as a feast, and after a time the 
finest profusion of mountain. lorest, and torrent will 
begin to cloy. 
The value of wireless in relieving the tedium of these 

long. journeys was early recognised by the management 
of the Canadian National Railways, with the result that 
train radio in Canada is no longer in the experimental 
stage—it is an integral part of the railway equipment, 
and the wireless person/id fulfils its functions with the 
same punctiliousness as marks the activities of the staff 
in the saloon. The operation of all wireless equipment 
is entrusted to uniformed attendants specially trained to 
the work. These operators, who also art as touring 
representatives on behalf of the railway, are respiinsible 
to a supervisor of operators, whose office is at Montreal, 
or to his assistant supervisors. 

A Chain of Stations. 

To ensure reliable rem)tion at any point on the nearly 
4.000-mile route from Halifax to Vancouver. a chain 
of broadcasting stations has been effected, stretching from 
end to end of the Dominion, and their familiar " CNR " 

3 

call signs will be well known to many British amateurs. 
'('he tell stations comprising the chain are situated at Monc-
bin, Montreal, Ottawa, Toronto,Winnipeg, Regina, Saska-
toon, Edmonton, Calgary, and Vancouver. The magni-
tude of this broadcasting system will be the better under-
stood when we realise that it serves to supply news and 
entertainment not only to express trains speeding across 
the Dominion, lint to the railway hotels and to the homes 
of many thousands of employees. 

Canada's Lead. 

Every train is thus in touch with at least one broad-
casting station, and generally two or three, while the 
passengers, besides hearing light musical concerts 
(' heavy stuff " is banned), enjoy the benefits of a red-
hot news service even when travelling in the remotest 
parts of the Dominion. 

It is worth while recording that the Canadian National 
Railways, in providing such a service, are ahead of any 
other railway in the world. Experiments in broadcast 
reception llave been conducted on most lines, in this 
country and abroad, but the credit for establishing a 
permanent wireless service for the benefit of passengers 
undoubtedly belongs to Canada. 
The receiving apparatus on the trains is installed in 

the reading or library car, whither travellers can repair 
when the e'demon of boredom threatens. Loud-Speakers 
and head 'phones are both available, and would-be 
listeners can generally take their choice from the pro-
grammes offered by the nearest stations. 

In designing a suitable aerial the chief difficulty with 
which the engineers had to contend was presented by the 

A 17 
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Wireless on Canadian Trains.— 
track clearances, which impose a strict limit on the height 
to which the aerial can extend. Bridges, tunnels, an .l 
the height of the railbed all have to be taken into account. 
The most efficient form of aerial was found to be that 
shown in the photograph on page 617. The height of 
this aerial is 15.7ft. above the track. It consists of 
approximately 2ooft. of No. 14 R.C. stranded -wire, 
made up in the form of a closed loop with the lead-in 
taken off at a suital de point near the recei..er. Four 
steel brackets on each side of the car support glass pony 
insulators, which in turn hold the aerial wire. Direc-
tional effects are practically absent with this form of 
antenna, a very important factor in connection with recep-
tion on a car which may be ci instantly changing its 
direction on curved portions of the line. 

In their search for the best form of earth the enginee,s 
«discovered that best results were obtained by bondirg 
together the steam and water pipes and by -using the 
steel underframe of the car. 

The Standard Receiver. 

The standard receiver used on the trains is based on 
the neutrodyne principle. An additional power amplifier 
is provided for loud-speaker work, while the telephone 
circuit provides for 12 to 24 pairs of 'phones. The 
whole unit is assembled in a mahogany cabinet, more 
than 5ft. high and about 2ft. wide, the woodwork being 
finished to match the interior of the car. To avoid ,:ihra-
tion, the set is mounted on rubber sponges and each ur it 
is contained in a separate compartment. 

WIRELESS EN ROUTE. Passengers enjoying broadcast rccepdon in the library car of a C.N R 
express. Wireless is installed on all tone distance trains on the Canadian National Railways 
A IS 

The circuit design of the neutrodyne receiver is of 
undoubted interest. The first H. F. valve is reflexed. 
Break jacks are provided between the various amplify-
ing stages to permit of breaking in for the purpose of 
verifying the performance of the H. F. amplifier. Break 
jacks also facilitate the tuning of the set, for by in-
creasing the number of amplifying stages step by step 
the intermediate circuits can be set to the best tuning 
adjustment. Rellexing is carried out by the series 
method, and the secondary of the transformer, which 
feeds back to the grid circuit of the lirst valve, is shunted 
with a resistance having a value of 0.25 megohms. 
Leaky grid condenser rectification is employed. 

Contrary to what might be expected, the car lighting 
batteries are. not employed for obtaining plate and fila-
ment current, this arrangement being impracticable for 
maintenance purposes. Storage batteries are therefore 
used for L.T. supply and ordinary dry batteries for H.T. 

Trouble with Lighting Equipment. 

With certain types of car lighting equipment, trouble 
has been experienced during reception from high-
frequency currents produced by arcking between the 
brushes and commutator of the generator. The same 
form of annoyance, it may be remembered, was encoun-
tered on the Great Western Rally, ay in March last, when 
a superheterodyne was installed on the Cornish Riviera 
express. Strangely enough it has been found on the 
Canadian National Railways that when the cars are of 
steel construction, the interference is not so apparent, 
due, no doubt, to a shielding effect. The use of covered 

wire has also helped to miti-
gate the nuisance. To 
overcome the trouble com-
pletely a low pass filter was 
insertv-11 between the brush 
leads and the rocker arm of 
the switch, i.e., in series 
with the output of the 
generator. 

Fading. 

A mote baffling form of 
(listud)am.e to reception is 
caused by tunnels, cuttings, 
and bridges. Very often 
signals fade entirely, and 
while the man who is trying 
to read in the farthest corner 
of the car may count this a 
merciful respite, there are 
other passengers whose 
pleasure is rudely inter-
rupted. To overcome fad-
ing of this kind the use of 
super-sensitive apparatus has 
been suggested; but while it 
is certainly possible to 
" boost 'up " signals to 
average strength, local dis-
turbances are also exag-
gerated to a pitch which may 
be unendurable. 

15 
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Wireless on Canadian Trains 

An Efficient Maintenance 
Service. 

Finally, there is the s-
tion of maintenance. This 
work has been entrusted to 
the engineering department, 
to whom a general foreman 
of installation is responsible. 
On the shoulders of this 
official lies the onus In ,r 
,..‘.nsuring that the receiving 
equipment is in good order 
when handed c.Aer t() the 
uniformed operators. The 
charging of storage batteries. 
the testing and replacement 
of equipment, and similar 
tasks ‘vhich may be necessary 
while the trains are en route, 
are the duty of local repre-
sentatives at Moncton. 
Mimtreal. Toronto. Winni 
1)eg, and Vancouver. At 
each of these `` p(cris of 

detail test reports are 
kept to enable the engineering department to maintain 
a close survey over all equipmcnt with the object of 
obtaining ever-increasing efficiency. 
Among the important trains which carry radio equip-

ment may be mentioned " The International Limited," 
travelling daily over the 848 miles between Chicago and 
Montreal ; " The Continental Limited," running from 
Vancouver to Montreal, a distance of 3,091 miles; and 
" The National." which links Vancouver with Toronto, 
covering a distance of 2,771 miles. 

A Lesson for British Railways. 

In the face of Canada's enterprise may it not be 
asked why wireless is absent on British railways? In 

U T®11®00 
WaTild 

A TRAIN ANTENNA SYSTEM. A typical car on the Canadian National Railways, showing the 
neat form of aerial employed. Directional effects are said to be almost entirely avoided. 

Northampton. 
( During February.) 
Great Britain : 211AX, 2CC. 2I)Q, 

2Q0, 21.Q, 2FL, 2T,F, 201,), 2GO, 
21T, 2S0, 511Z. 5UV. 5KIT, 5WQ, 
511D, 5X Y, 5K Z, 5V Z, 5VL, 5(1S, 
6AL, 60U, 6UZ. 61)0, 6YX. 6V1', 
6PG, 67.L. 6KK. 6Y11, 6,TV. France: 
811F, 8DK, 8DL, 8BD. 8E11. 8F.F, 
8f:N, 8FD, 8G11 A . 8HBK, 811FD. 
8HS, 8IP, 81N. 8IN, 81 L, 8JMS, 
8KK, 8LDR, 8IB. 8N0', 8X81), 
8X8, 8PLA, 855V, 8TV, SUSS, 
8UWA • 8CYJ, 8X1'. Belgium : A44, 
D4, K5, M2, P2. P7. S2, S5, 1-3, 
NZ1, Z22. 4011, 4118. Germany : K7, 
Y4, Y8, 16, L4. 4CL, 4CN, 
4V11. Italy : lAY, 111D, WE, 1G11, 
1.:\ B, 1Nb, 111T. Sweden: SMWS, 
SMWT, SMXT, SNIZZ. Spain: 
EARL, RARO, EAR21. EA4SN? Hol-
land: OWC, OPM, OWB, OCX. Fin-
land : 2ND, 2NS. Miscellaneous : 
KDZ1, WWO, WM, WIZ, NL20, 
4IT, GBM, OCNG, TETW, FW, 
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matters of railway speed and punctuality Great Britain 
is supreme. 

It may be urged as an excuse that the journeys under-
taken by expresses in this country are relatively short, 
but the excuse is inadequate. The recent experiments 
on the Great Western Railway proved conclusively that 
broadcast reception is by no means unwelcome to the 
Aded traveller. The combined attractions of passing 
scenery, popular magazines, and meals in the restaurant 
car remain insufficient compensation for a state which, 
viewed in the most favourable light, can only be regarded 
as comfortable imprisonment. At the risk of being plati-
tudinous, we may say that wireless on a train is a link 
with the outside world fer?', sap.1 

Cans Heard. 
Extracts from Readers' 

Logs. 

.‘4;A, POW, FL, 4YN, EAVA, DCN, 
tOto, U410. 

(0-v-0) between 20 and 100 metres. 
E. S. Smith. 

Punjab, India, 
Great Britain : 2CO, 2FA, 2LF, 

2XP, 2XY, 5DH, 5FF, 511A, 5.N.N, 
6AF, 6AF, 6MU, 6RM, 6ZK, 6XY, 
6YF. France: 8AX, 8AJ, 8DX, 
8FA, 8FR, 8HFY, 8HIT, 8HSF, 8JN, 
8LB, 8NN, 8ND, 5NF, 8QQ, 8QRV, 
8TK, 8YOR, 8UY, FW, FL, MAROC. 
U.S.A.: 1CMP, 1TRM, 2AMJ, 2LD, 
3X0, 4SA, 4RM, 4RU, 5PC, 5UK, 

NPL. NIIRL. WAP, wiz, WQ0, 
KYH, KDKA (telephony). Australia: 
1 A M, 2XR, 2Y1, 2CÚ. 3BD, 5BM, 
3EF. VT, 6AG. 6A Y. New Zealand: 
1 A C. 1AS, 2AQ, 301). 4AV, 8DB. 
South Africa: A3E.. A4Z. A3B, A5X. 
Scandinavia.: SMTN, SSW,. SMST, 
svx11, SSMN, SMTM. Hcclland: 

PCJJ, PCUU, PCMM. Russia : 
RDW, lICRL, RDB, RDZ, 11.NRL, 
EJM, RRP. Belgium: B2, . P2, 
D4, 022, 4YZ. Brazil: lIC, lAB. 
Finland : 2CO, 2ND, 2NN. Janan: 
1PP (telephony), JDNA, JDES, 
JRFV. Unclassified: TOGN. 2CS, 
2AYC, 2BS, 4XA. 2AHM, 6CK, 1511, 
1DH, 8YQ, WASFIE, 6AKX. 8WA, 
7.)YX. 6AFF, 2VII. 5GC, G8Y, 1FX 
6BAJ, 7011. 3HE, FI 8QQ. 8CR, 
EAR6, KY5, 1C'FO, 4D1, 6YN. 8UGY, 
H3Q, 8BMD. 
All below 60 metres. 
(0-v-0, Armstrong Super Regenerative, 

indoor aerial, no earth.) 
W. S. Wilkinson and F. Skelton. 
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HIGH-FREQUENCY RESIS ANCE° 
Damping Effects in Receiving Circuits, and How They May be Reduced 

by Reaction. 
By E. MALLETT, M.Sc., M.I.E.E. 

"VV HAT are these low-loss coils and . Idw-loss con-
densers one reads so much about in the adver-
tisement? Are these of such great advantage 

as they are generally used? 
These queries depend for the answer upon a know-

ledge of what high-frequency resistance really is and 
how it arises. Every reader by now knows Ohm's Law, 
which states that the direct current through, a circuit is 
equal to the potential difference divided by the resist-
ance, and that this law applies also to a tuned high-
frequency circuit; but the resistance to be used in esti-
mating the current is by no means the resistance that 
would be measured at low frequencies or on a Wheat-
stone bridge, 'but something which is usually many times 
greater. The reasons for its being so much greater are 
not simple. The skin effect is well understood, that is, 
the fact that the current is carried by only a small portion 
of the wire on its surface, and, in the case of a coil, on 
the inside surface only; but the increases of resistance 
found at high frequencies are greater than can be ex-
plained in this way. Another factor which enters is the 
dielectric losses in the insulation between the various 
turns of wire and in the stray capacities, which cause an 
increase in the effective resistance. The effective or high-
frequency resistance, in fact, is the figure by which the 
square of the current must be multiplied in order to give 
the power in watts dissipated in heat. 

Selectivity. 

When the circuit is detuned a little the currents flow-
' ing. with a given electromotive force and, therefore, the 
voltages available for producing audible signals are re-
duced, and the same is true if the frequency or wave-
length of the electromotive forces is altered. In order 

DETECTOR 

(a) 
Fig. 1.—Tuned aerial circuit (a) loaded by power absorbing de-

tector and (b) the equivalent electrical circuit. 

(1)'; 

to obtain selectivity, this reduction for a given alteration 
of wavelength must be as great as possible, and it will 
be greater the lower the high-frequency resistance. 

Evidently, then, on both accounts, in order to obtain 
strong signals and in order to obtain selectivity, our cir-
cuits should have small high-frequency resistance ; but 
we do not achieve this desirable end by just buying "low-
loss " coils and condensers, because, generally speaking, 
when we build up these coils and condensers to make a 
receiving 'set we introduce high-frequency resistance, 
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which is very much greater than that of one special 
" low-loss " apparatus, so that a few ohms more or less 
in the latter is of relatively small effect. 

Damping Introduced by the Detector. 

For instance, a very usual arrangement is to place a 
parallel coil and condenser in an aerial and connect a 
detector., say, crystal or grid leak valve rectifier, across 
them as shown in Fig. r (a).' In effect now we have 
shunted our parallel circuit with a series condenser and 
resistance corresponding to the aerial, and a resistance 
corresponding to the detector, and on each account the 
effective high-frequency resistance of the parallel coil and 
condenser will be increased, and, with the aerials and de-
tectors in common use, very considerably increased. Then, 
again, the panels on which the condenser is mounted, or 
the coil holder or the valve from pin fo pin, may through 
dust or moisture or stray Fluxite become dirty and show 
low insulation resistance. A megohm will introduce 
about an ohm in receiving London and ebout ro ohms 
in Daventry with the usual broadcast receiving condensers.. 

Another instance is the tuned anode arrangement in 
which the parallel coil and condenser are shunted bv the 
valve. The resistance introduced in this way will be 
about 50 ohms for London and 5oo ohms for Daventrv. 
and clearly it is out of all 
proportion to strive after a 
reduction of the coil and con-
denser resistance by an ohm 
or two. The resistance in-
troduced in this manner is 
greater the greater the in-
tluctance value and the 
smaller the condenser value 
for a given wavelength, so 
one should keep the condenser 
values as large as possible. 

In all these cases, where a large increase of effective 
resistance is caused by shunting some necessary apparatus 
across the oscillatory circuit, an improvement can be 
effected by shunting only a portion of the coil of the 
oscillatory circuit, as is indicated in Fig. 3, where (a) 
shows the " anode tap " and (b) shows an oscillatory 
-circuit with two " taps," one to the aerial and the other 
to the detector. It might be thought at first sight that 
as only a portion of the inductance is being used, the 
voltage obtained must necessarily be smaller than the 
whole voltage across the coil, but it must be remembered , 
that the currents flowing and therefore the voltages avail-
able are greater the smaller the high-frequency resistance, 
so that there will be in each circuit a best position for 
the tapping point.. It can be shown that the best arrange-
ment is that which makes the effective resistance added 
to the oscillatory circuit by the shunting apparatus equal 
to that of the oscillatory circuit alone. 

Fig. 2.—In a tuned anode cir-
cuit the internal resistance of 
the valve is in parallel with the 

tuned circuit. 
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High-frequency Resistance.— 
Now comes the question of how to arrange this tap-

ping in practice. With the usual plug-in coils so much 
in favour to-day it is admittedly difficult; the only way 
would be to bring out one or two leads from suitable 
points to separate terminals; but with the old arrange-
ment of a cylindrical coil with a sliding contact it is 
comparatively simple. Here, however, another difficulty 
arises. The sliding contact usually touches at least two 
and sometimes more wires, so that turns are shorted, with 

  1-  -Il  
a) b, 

Fig. 3.—By connecting the loading resistance across a part only 
of the inductance, the damping in an oscillatory circuit may be 

reduced. 

the result that the effective inductance is reduced 
and high-frequency resistance is again introduced. 
There are, howeNer, coils where this disadvantage is not 
experienced. One arrangement which successfully over-
vomes the difficulty is a split contact—a contact made 
hall of insulating and half of conducting material, as 
indicated in Fig. 4. The top of the contact is square in 
a square hole to prevent rotation. With two such con-
tacts on a cylindrical coil the best positions for the aerial 
tap and detector tap can easily be found. Incidentally 
the single-layer cylindrical coil is the best form from 
the point of view of low resistance. 

Reduction of High-frequency Resistance by Valves. 
With valves the effective high-frequency resistance of 

an oscillatory circuit can be reduced to a very small figure. 
In fact, it can be made " negative " when high-frequency 
currents flow in the circuit without any applied high-
frequency electromotive force; the arrangement oscillates 
by itself. The reduction of high-frequency resistance can 
be carried out in two ways; by connecting the oscil-
latory circuit whose resistance is to be reduced across the 
grid and filament of the valve, and coupling back from 
the. plate circuit; and, second, 1)y connecting the oscil-

latory circuit to the plate and 
coupling hack to the grid. 
These arrangements are 
shown in Figs. 5 (a) and (b), 
where the coupling shown is 
by mutual inductance. There • 
are other ways as by common 
inductances or condensers. 
but mutual inductance is 
generally most convenient. 

The reduction of resistance actually effected depends 
upon tf.e valve and the batteries and upon the value of 
mutual inductance. As the latter is increased the effective 
resistance is reduced (provided, of course, that the coils 
are connected the right way round—if one coil is re-
versed, the effective resistance will be increased), and 

2 

WIRE OF COIL 

Fig. 4.—Special contact which 
does not short-circuit turns in 

the coil winding. 

a) 

finally the circuit will oscillate. The limit to which the 
resistance can be reduced depends upon the stability of 
the circuit. The greater the coupling required to reduce 
the resistance to a certain figure, the more likely is the 
circuit to burst into oscillations with small changes in 
the circuit conditions, such as alterations of battery 
voltages or valve alterations. The smaller the 
initial high-frequeey resistance the smaller is the coupling 
required. On this account the circuit (a) has an advan-
tage over the circuit (h), since the former with suitable 
grid bias is not initially damped by the valve, as is the 
latter. 

Crystal Circuits. 
Fig. 6 shows a very popular receiving circuit in which 

the high-frequency resistance of the aerial circuit is re-
duced by the detecting valve itself in accordance with the 
scheme of Fig. 5 (a). The primary of the low-frequency 
transformer (or the headphones) is shunted by a condenser 
in order to offer only a small impedance to the high-
frequency currents which are flowing. 

In Fin-e. 6 the valve is used for two purposes—amplifica-
tion and detection—and very good results can be obtained 
by this arrangement. But the best conditions for high-
frequency resistance reduction or amplification are not 

J— 
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(b) 

Fig 5.—Reduction of high-frequency resistance by reaction. 

the same as those for detection, and better reproduction 
would be expected by using separate devices for each 
purpose. 
The crystal detector is admittedly capable of giving 

very excellent results. In fact, it is probably better than 
any other arrangement for dealing with large signals 
without distortion. But it - 
seriously increases the high-
frequency resistance of any 
oscillatory circuit across 
which it is shunted. This, 
however, can be overcome by 
means of a valve. Fig. 7 
shows two schemes for doing 
this, based on the schemes 
(a) and (b) of Fig. 5. In 
each the resistance of the 
aerial circuit shunted by the 
crystal detector and phones 
(or primary of intervalve 
transformer) is reduced by the valve. The arrangements 
shown are those that would be employed in using plug-in 
coils. It would be better to use tapping points on a cylin-
drical coil, as described previously, obtaining the reaction 
by means of a small rotating coil within the cylinder. These 
arrangements give very pure reproduction. They have 
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F g. 6.—Valve detector circuit 
in which the high-frequency 
resistance of the aerial circuit 

is reduced by reaction. 
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High-frequency Resistance.— 
another advantage. It often happens that one's battery 
is exhausted when one is particularly anxious to receive 
a time signal. With these arrangements, even though ele 

lb) 

7.—Selective valve-crystal circuits. s 

valve is not alight, signals are still received without 
any circuit modifications. The valve when in operation 
simply reduces the high-frequency resistance of the cir-
cuit, and thus increases the loudness of the signals and 
improves the selectivity. 

A Reflex Circuit. 

Since the valve is used as a resistance reducer only, 
and the adjustment for this purpose is exactly the same 
as that for low-frequency amplification, the arrangements 
of Fig. 7 lend themselves very well to a reflex moditi-

Fig 8.—Reflex circuit developed from circuit in Fig. 7 (a). 

cation, by means of which the valve can be used over 
again to give a low-frequency amplification. Such a 
modification made on the circuit of Fig. 7 (a) is shown 

in Fig. 8. The primary of an intervalve transformer re-
places the headphones, and the secondary of the trans-
former is .put across the grid and filament of the valve 
by placing a condenser in the aerial circuit. The phones 
(or loud-speaker) are placed in the plate circuit of the 
valve, and they must be shunted by a condenser in order 
to pasa the high-frequency currents, or, better still, the 
condenser may be placed across both battery and phones, 
as shown. The grid biasing battery is placed as shown 
in the transformer secondary circuit. 

Crystal as a Stand—by. 

If a receiving set is built on these lines and it is 
required to receive signals when the valve has failed, all 
that is necessary is to arrange to plug in the telephone in 
place of the transformer primary. 
An advantage of this reflex circuit over some that are 

in use is that the further stages of low-frequency ampli-
fication can be added without difficulty. One additional 
stage added is shown in Fig. 9. 

1 

LOUD 
SPEAKER 

rig. 9.—The circuit of Fig. 8 with the addition of a stage of L.F. 
amplification. 

In the arrangements of Fig. 8 and Fig. yi it would be 
better to have the aerial and the crystal detector tapped 
on to the tuning coil at suitable points closer to the earth 
end, as explained before, but the grid tap can be at the 
end as shown, as, using negative bias on the grid, the 
valve itself should not introduce any high-frequency 
resistance. If variometer tuning of the aerial is em-
ployed the variable condenser is simply omitted and 
the tappings made on the variometer stator. 

With signals barely audible on headphones with the 
crystal detector alone, the arrangement of Fig. si gives 
quite fair strength on a loud-speaker. 

BOOK REVIEW. 

KELLY'S DIRECTORY OF THE ELECTRICAL INDUSTRY, WIRELESS AND ALLIED TRADES, 1926. 

ms excellent directory is indispensable to all those who 
wish to keep in touch with wireless manufacturers, consult-
ing electrical engineers, or power, lighting, and traction 

undertakings. The high standard noticeable in previous years 
is fully maintained in the 1926 edition, and it is evident that 
no pains have been spared to bring the varied information up 
to date. The area covered includes Great Britain, the principal 
industrial centres of Ireland, the Channel Islands, and the Isle 
of Man. 
As in previous issues, it comprises (1) a Geographical 

Section in which particulars of electrical supply undertakings, 
and the names and addresses of engineers and traders ftl'e 
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arranged alphabetically according to counties; (2) an alpha-
betical list of public lighting, power, and traction undertakings; 
(3) electrical engineers and traders in the London area, arranged 
both alphabetically and classified under their respective trades 
or professions; (4) similar lists for country districts, including 
Ireland, the Channel Islands, and the Isle of Man; and (5) a 
useful list of proprietary articles and trade names. 
A proof of the thoroughness with which this directory has been 

compiled is the fact that if contains the names and addresses of 
some 4,500 wireless retailers. The price of the directory is 30e., 
post free, and the publishers are Kelly's Directories, Ltd., 186, 
Strand, London, W.C.2. • 
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Events of the Week in Brief Review. 
HAPPY MOSCOW. 

Public reading rooms in Moscow have 
been equipped with broadcast receivers so 
that poor persons unable to purchase a 
set are able to listen. 

0000 

INCREASED POWER AT ECOLE 
SUPÉRIEURE. 

Many listeners will learn with pleasure 
that the popular Paris broadcasting 
station, Ecole Supérieure des P.T T., is 
increasing its power to 10 kilowatts. 
The French postal authorities announce 

the early opening of new stations at 
Bordeaux, Lille, Angers, and Strasbourg. 

0000 

TRACKING BANDITS BY WIRELESS. 

lu Burma, which would appear to be 
the criminal's paradise-326 murders 
were committed itt the first quarter of 
this year—wireless is being resorted to 
as a means of tracking offenders. Port-
aide wireless installzttions, says a 
Rango,ni message, are proving of in-
estimable value in locating wandering 
Dacoit bands on the frontier. 

0000 

NEW WIRELESS WONDER ? 

A writer in the daily Press last weei: 
described a tyireless-coïdrolled aer,plane 
now " taking shape" which will enable 
operators on the ground to see, by means 
of television, the sant, view as would be 
obtained if they were seated in the cock-
pit of the aeropli.ne. fed 
the wireless pirates there is nui uggest luit 
that the device will be used l'y the 

C 000 

"AIR PIRACY" IN AMERICA. 

The lengtlay dispute between the 
Zenith broadcasting station WJAZ, 
Chicago, and the U.S. Covermuent oui 
the question of transmission hours has 
ended w tu  a victory for the broadcasting 
station. For transmitting at times other 
than the one hour a week allowed by the 
State. the Zenith officials had been 
charged with " air piracy." The legal 
decision against the Government denies 
that Secretary 'louver has the power to 
regulate the ether. and unless new legis-
lation is enacted by Congress, the 
American ether may become even more 
chaotic than it is at present. 

4 

ONLY ONE MISS! 

By the middle of this month proceed-
ings had been taken against 135 persons 
for installing wireless sets without a 
licence, stated the Postmaster-General. 
134 convictions had lieen secured. 

0000 

AUSTRALIAN GOVERNMENT AND 
WIRELESS. 

A Melbourne message stat es that the 
Commonwealth Government is likely to 
take over the whole of the broadcasting 
operations in Australia in the near future. 

0000 

BROADCASTING AND ULSTER CENSUS 

Broadcasting was enlisted as an aid to 
the authorities during the census of 
population taken in Ulster last week. 
Prior to the Census minute instructions 
for filling up the forms were given front 
the Belfast broadcasting station. 

ANOTHER BEAM STATION. 

The beam transmitting station at 
t rimsby is scheduled for completion on 
.1 tine 11th. 

0000 

ABANDONED WIRELESS EXHIBITION. 

Front the Birmingham Chamber of 
ConinuTee we learn that the arrange-
ments for a wireless exhibition at Bingley 
Ita Il, Birminghain, front May 19th to 
29th, in connection with the Queett's Hos-
pital Extension Fund, have been aban-
doned owing to insufficient trade support. 

0000 
NOTES ON INTERVALVE COUPLING. 

At the ordinary meeting of the Radio 
Society of Great Britain, to be held this 
evening (Wednesday) at the Institution 
of Electrical Engineers, Savoy Place, 
W.C.2. at 6 o'clock (tea at 5.30), Mr. 
IL L. 'Kirke, M.I.Rad.E. (of the B.B.C.), 
will deliver a lecture entitled Some 
Notes on Intervalve Coupling." 

IN SUNNY SPAIN. The Bilbao broadcasting station EAJII, with its picturesque back-
ground of hills. Note the loud-speaker on the balcony, enabling passers-by to hear the 

concerts. 
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Current Topics.— 
IF SUMMER COMES . . . 

The crystal user whose distance from 
a broadcasting station results in inferior 
reception during the hours of daylight 
may have reason to lament the advent 
of Summer Time. The only appropriate 
advice seems to be : •• Clean the set and 
have patience." 

0000 

INTERNATIONAL WIRELESS 
COMPETITIONS. 

" Some of the strangest-looking and 
yet nsost effective receivers ever dreamed 
of " are to appear at the Radio World's 
Fair in New York during the autumn, 
according to a prophecy made by the 
promoters. 
Of pre-eminent inlet -t is to be the 

International Hume Construction Con-
test, in whieh amateurs all over the world 
are invited to compete. The competition 
will be open for broadcast receivers as 
well as short-wave sets. 
During the display international com-

petitions vill be conducted in code trans-
mission between amateurs on both sides 
of the Atlantic. 

0000 

BROADCASTING COPYRIGHT 
IN U.S.A. 

In giving evidence recently lwfoie the 
joint committee on Patents of the Federal 
Senate and House of Representatives 
(says The i Mr. W. E. Harkness, 
a ice-president uf the American Tele-
phone and Telegraph Company, gave the 
following table of fees paid for broad-
casting uopyright music controlled ley t he 
American Society of Authors, Comp*sers, 
and Publishers, whieb had been charged 

with holding a monopoly on productions : 
With an hour cost of 12 cents to 
$1.60, stations of 500 watts pay fees 
ranging irons $100 to $2,500 per annum; 
stations of 1,000 watts, with an Innir cost 
of 12 to 60 cents, pay from $200 to 
$1,000 per annum ; with ass hour cost of 
33 cents to $1.92, stations of 1,500 watts 
power pay from $500 to $3,000 per 
annum, and stations of 5,000 watts, with 
an hour cost of 23 cents to $1.16, pay 
from $300 to $2,500 per annum. _ 

" WIRELESS WORLD" • 

READERS' BALLOT. 

-W E print below the list of suc-
cessful entrants in The Wireless 

World Readers' Ballot in connection 

with the issue of March 24th. This 
feature proved exceedingly popular, 

and the keenness of the ballot may 
be judged from the fact that most of 

the prizes arc divided. 

1st Prize, £20. 
Dr. C. B. Childs, Edinburgh. 

2nd Prize, £10.— 3 competitors tie. 
Amount divided, £3 6$. Bd. each. 

Charles F. Crompton, Tadworth, 
Surrey. 

George Henry Dew, Brixton, S.W.9. 
E. T. Tregenza, Wallasey, Cheshire. 

3rd Prize, £5.— 2 competitors tie. 
Amount divided, £2 10s: each. 

H. W. Kendall, Dulwich, S.E.22. 
Ernest E. Uppitigton, Myth Road, 
W.14. 

15 Prizes of £1 each.-29 competitors tie. 
The combined amount is divided 
amongst them as prizes of 105. 6d. 
each. 

The following are prize-winners :— 

J. Andrew, Clayton, Manchester. 
Lt.-Commander W. T. Bagot, London, 

S.W.7. 
Bertrand William Bastram, Farnboro', 
Hants. 

George W. Blow, e/o Forrest, Dundee. 
Norman W. D'Arcy, London, N.W.3. 
William Dickens, Loughborough, 

Leicestershire. 
Cll.-Arles Edwards, London. S.E.17. 
W. D. Fisher, Holloway, .N.7. 
J. S. Hasdell, Tottenham, N.17. 
W. H. Judges, London. I' .W.1. 
B. Kaplan, London, S.E.1. 
C. F. Keller, Bournemouth. 
Reginald S. Kelway, Milford Ilas en, S. 
Wales.K A. .wing, Woodbridge, Suffolk. 

G. S. Luke, Chelsea, S.W.10. 
E. Mace, Maidstone, Kent. 
W. Morley, Portsmouth. 
U. O. Phillips, London. S.W.2. 
A. R. Porter, Poole, Dorset. 
William Pulling, Portsmouth. 
E. J. F. Pulling, Beigate, Surrey. 
William Raybould, jun., Walsall, 

Staffordshire. 
W. Redfern, Oré, Hastings. 
G. Sharman, Staines. 
A. G. Smeeton, Sheffield. 
Granville Smethurst, West it, melon, 

Lanes. 
James B. Smith. Glasgow. 
E. S. R. Thorne, West 1Vorthing, 

Sussex. 
Ernest Wainwright, Lincoln. 

TRANSATLANTIC PICTURE TRANSMISSION. 
p CT LIRE transininieg 

equipment has now beell 

installed at 'Radio Himse, 
the central telegraphs office of 
the Marconi Company. The 
system employed has been de-
veloped by Mr. lt. II. Ranger. 
and iras recently fully de-
scribed in the pages of this 
journal. The image is recorded 
ois transparent celluloid, and is 
analysed by a narrow beam of 
light while a photo-elect ii- cell 
converts the fluctuating light 
intensities it to an in 
current which in turn is caused 
to break up the couttinuous 
waves of the transmitting 
station into a series of wave 
trains. The transmitting and 
receiving sets are synchronised 
hy means of tuning forks. Our 
illustration is a reproduction of 
a chéone recently transmitted 
across the Atlantic. 
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General Harbord's cheque transmitted by wireless. 
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BY ELLThÍN H4WIC.S F.-1Z A.S 

14 . —Highton and 

IENRY HIGHTON (1816-187.4), who, with his 
brother Eduard, carried out many experiments in 
wireless telegraphy, was educated under the famous 

Dr. Arnold, of Rugby, and was appointed Principal of 
Cheltenham College in 1859. 
About 1852 he succeeded in conununicating over a dis-

tance of about a quarter of a mile with bare wires sunk 
in canals. " The result," wrote Edward, " has been to 
prove that telegraphic communications could not be sent 
to any considerable distance without the employment of 
an insulated medium." 

His brother Henry was more optimistic, however, and, 
believing in the practicability of the scheme, continued his 
experiments on the banks of the Thames. In a paper, 
read before the Society of Arts in 1872, he stated that 
for many years he bad " been convinced of the possibility 
of telegraphing for long distances without insulation, or 
with wires very imperfectly insulated ; but till lately 
I had not the leisure or opportunity of trying sufficient 
experiments hearing on the subject. I need hardly say 
that the idea has been pronounced on all hands to be 
entirely visionary and impos-
sible, and I have been warned 
of the folly of incurring any 
outlay in a matter where every 
attempt had hitherto failed. 
But I was si) thoroughly con-
vinced of the soundness of my 
views, and of the certainty of 
being able to go a considerable 
distance with nit any insulation. 
and any distance with very im-
perfect insulation, that I com-
menced, some three or four 
months since, a systematic 
series of experiments with a 
view to testing my ideas 
practical ly." 

In these experiments Henry 
Highton transmitted signals 
from various lengths of wire, 
submerged in the Thames, and 
found that he cipuld, without 
difficulty, exceed the limits that 
had previously been supposed 
to be practicable. He next 
tried transmitting with wires 
laid across the Thames, but had 
them broken five or six times 
by the strength of the current 
and by barges dragging their 
anchors across them. henry I ughton. 

Other Pioneers. 

Subsequently he placed the receiving instrument in a 
room in his house on the banks of the river, and sent, 
a boat down stream with trailing wire and a battery. 
Signals were made at different distances, and so success-
ful was the experiment that he obtained leave to lay 
wires in ‘Vimbledon Lake, where further -experiments 
were carried out. 
The result of all this work was that Highton found 

water to be " so perfect an insulator for electricity of 
low tension that wires charged with it retained the charge 
with the utmost obstinacy ; and, whether from the effect 
of polarisation (so-called), or, as I am inclined to sup-
pose, from electrisation of the successive strata of water 
surrounding the wire, a long wire, brought to a state of 
low electrical tension, will retain that tension for minutes. 
or even hours. Notwithstanding attempts to discharge the 
wire every five seconds, I have found that a copper sur-
face of ten or twelve square feet in fresh water will retain 
a very appreciable charge for a quarter of an hour. Even 
when we attempt to discharge it continuously through a 
resistance of about thirty units [ohms] it will retain an 

appreciable, though gradually 
decreasing, charge for five or 
six minutes." 

His experiments as to what 
extent the " principle of non-
insulation " could be carried • 
led him to state that " though 
there are difficulties in very long 
depths absolutely uninsulated, 
yet it is quite feasible to 
telegraph even across the 
Atlantic . . . ." 
He proposed to use a " gold-

leaf instrument, constructed by 
rne for telegraphic purposes 
twenty-six years ago, acted 
upon by a powerful electro-
magnet, and with its motions 
optically enlarged." 
He was very optimistic of 

success, as may be gathered 
from his statement that " I do 
n,,t hesitate to say that it is pos-
sible, by erecting a very thick 
line wire from the Hebrides to 
Cornwall, by the use of enor-
mous plates at each extremity. 
and by an enormous amount Of 
l)attery power—i.e., as regards 
quantity—to transmit a current 
which would be sensibly per-
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Pioneers of Wireless.— 
ceived in a similar line of very thick wire, with very 
large plates, on the other side of the Atlantic." He 
pointed out, however, that " the trouble and expense 
would probably be much greater than that of laying a 
wire across the ocean." 

The experiments of Morse, Lindsay, and the Hightons, 
had now become common knowledge, and as a result of 
the publicity given, many additional workers were at-
tracted by the subject, both in this country and abroad. 
Bonelli in Italy; Gintl, the inventor of a duplex tele-
graph, in Austria; and Bouchotte and Douat in France, 
engaged themselves in experiments. As their researches 
do not show any striking advances on the methods of 
which Morse may be regarded as the pioneer, we shall 
pass them by. 

It may be interesting, however, to mention in passing 
that during the winter of 1870-1, when Paris was be-
sieged by the Germans, a French electrician named Bour-
bonze proposed to re-establish communication between 
Paris and the provinces by sending strong electric cur-
rents into the River Seine, at a point outside the German 
lines. He suggested that, by means of a metal plate 
sunk in the river, these currents could be-picked up in 
Paris with a delicate galvanometer. After experimenting 
successfully, another worker left the besieged city by 
balloon, and, descending outside the enemy's lines, pro-
ceeded to Havre to order the necessary apparatus from 
England. When this reached France, however, the Seine 
was completely frozen over, and before a thaw set in an 
armistice was declared, and the project was abandoned. 

The Experiments of Mahlon Loomis. 

In conclusion, mention must be made of the experi-
ments of a remarkable man—Mahlon Loomis, an American 
dentist. In 1872 he proposed to draw electricity from 
the higher atmosphere, and to use the currents so obtained 
for telegraphic purposes. Loomis based his proposal on 
the suggestion that the earth's atmosphere is charged with 
electricity, the strength of which increases with the 
height. He assumed that this atmospheric electricity 
might be drawn without difficulty from any particular 
stratum, and that thus an aerial telegraph might be estab-
lished. He experimented in Virginia, selecting for the 
purpose two lofty mountain peaks, ten miles apart. From 
here he sent up two kites, connected to the ground by 
fine copper wires. To one he connected a detector, and 

TT is a common occurrence to find that 
the wander plugs used for tapping off 
suitable H.P. potentials may provide 

a good fitting into the sockets of one 
high-tension battery, yet with another are 
loose and give an intermittent contact. 
This difficulty is overcome in the wander 
plug recently introduced by Autoveyors, 
Ltd., 84, Victoria Street, Westminster, 
Lonflen,•S.W.1. 
The wander plug is hollow, and is cut 

through in the form of a double spiral, 
which permits of the plug being com-
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to the other a switch that, when closed, connected the 
wire to the earth. We are told that the experiment was 
successful, and that by making and breaking the earth 
connection messages were sent and received, a result that 
created a considerable sensation in America. 

Doubtful Results. 

The following curious story from the New York 
Journal of the Telegraph (March r5th, 1877) shows, how-
ever, that the technical world never took the proposal 
very seriously :— 
" The never-ending procession of the would-be inven-

tors—who from day to day haunt the corridors and 
offices of our Electrician's Department—was varied the 
other day by the appearance of a veritable lunatic. He 
announced that the much-talked-of discovery of a kw 
years ago, aerial telegraphy, was in actual operation here 
in New York. A. M. Palmer, of the Union Square 
Theatre, together with one of his confederates, alone 
possessed the secret, he said. They had, unfortunately, 
chosen to use it for illegitimate purposes, and our visitor 
felt it to be his solemn duty to expose them. By means 
of a $6o,000 battery they transmitted the subtle fluid 
through the aerial spaces, read people's secret thoughts 
and knocked them senseless in the street. They could 
even burn a man to a crisp, miles and miles away, and 
he no more knew what had hurt him than if he had been 
struck by a flash of lightning—as indeed he had ! The 
object of our mad friend in dropping in was merely to 
ascertain how he could protect himself from Palmer's 
illegitimate thunderbolts. 
" Here our legal gentleman, lifting his eyes from 

Curtis on Patents, remarked, Now, I'll tell you what 
to do. Bring a suit against Palmer for infringement of 
Mahlon I.00mis's patent. Here it is—No. 129,971. 
That'll fix Palmer! ' 
" But the madman protested that this would take too 

long, and meanwhile he was in danger of his life every 
minute. He casually remarked that it had occurred to 
him that by appearing in the streets in a robe of pea-green 
corded silk, guttapercha hoots, and a magenta satin hat 
with a blue glass skylight in the top of it, he would be 
effectually protected from injury (luring his daily 
perambulations! " 
We may quite imagine that the sensation-loving 

American journalists were disposed to agree. Whether 
or not the madman ever appeared in public in this extra-
ordinary costume the story does not say ! 

NEW CLIX WANDER PLUGS. 

The new Clix ssander plugs \`‘ ill make a 
fight tit into the sockets of almost any 

type of high—tension battery. 

pressed to a smaller diameter so that it 
can accommodate itself to the small size 
socket fitted to certain types of high-
tension batteries. Allard contact is made 
with the socket, and a liberal area of 
contact is obtained. 
The flexible lead is attached by insert-

ing the strands of wire in a pair of 
grooves and screwing down the insulat 
ing sleeve. 
This wander plug is a considerable im-

provement on the tapering solid plug or 
split pin connector. 
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NEW VIENNA HIGH-POWER STATION. 
A Description of Austria's " Daventry." 

By PAUL S. GORDON F1SCHEL. 

THE erection of a high-pi iwer broadcasting tran.,- 
mitter for Vienna was planned by the Austrian 
broadcasting company, the •' Œsterreichische 

Radio Verkehrs A.G. (Ravag)," at its foundation. To 
gain experience, the old spark transmitter in the former 
Marine Ministry was replaced by a Telefunken telc• 
phony transmitter of 2 kW. (about 7oo watts in th, 
aerial), which works satisfactorily for Vienna and its 
immediate surroundings. Independent of this first 
station and its various relay stations (Graz, Innsbruck, 
Salzburg, and Klagenfurt), the high-power transmitter 
will serve crystal receivers in areas hitherto not reached 
by the original broadcasting system. 

It was first planned to erect the new transmitter on 
ground between the Danube and its back-waters, to 
ensure a good earth connection, but as the town, with 
all its mist and steam, would have come between the 
station and the western part of Austria, where the 
majority of the country listeners-in are situated, a hill 
called " Rosenhügel," lying to the south of Vienna, was 
finally chosen. 
The station house ;Ind the aerial system are erected 

on top of the great 1-(,,ervoir tanks for Vienna's 
drinking-water supply. 

The Aerial System. 

The aerial is supported by three lattice steel masts, each 
28oft. high; the concrete foundation of two of the masts 
is placed directly on the tank walls (see Fig. /). The 

- 

1.—Plan of the aerial system. The 
dotted lines Indicate the position of 

underground water tanks. 
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section of these masts is a square ‘vith a side length of 
4ft. yin. ; each of them has an approximate weight of 
so tons. They are held by treble stay wires on three 
sides, and are connected with their foundation by steel 
joints and special porcelain insulators. The three masts 
are placed 400ft. apart. In the centre of the triangle 
so formed stands the station building. The unusual form 
of the aerial is shown in Fig. r. It is constructed of 

stranded phosphor-bronze wire, 
- and is held as far as possible from 

the masts. The six-wire cage 
lead-in is fastened to the aerial in 
the centre of its plane. The capa-
city of the aerial is approximately 
o.003 mfd., and its natural wave-
length about soo metres. 

Counterpoise Earth. 
The counterpoise is suspended 

on fourteen masts, 33ft. high, and 
its shape may be seen from Fig. 2. 
To avoid changes in the aerial 
capacity when the whole system 
swings in storm, the plane directly 
beneath the aerial triangle is left 
free. The five centre masts allow 
a quick opening of a part of the 
counterpoise when the aerial has to 
be pulled down for repair work. 
A large lead-in insulator con-

nects the six-wire cage with the 
transmitter. For the counterpoise 
lead-in a smaller insulator is 
provided. Various switches con.-
nect the aerial, the counterpoise, 
and the different masts with the 

--r 

• 
• 

; 

Fig. 2 —Layout of the counterpoise. The 
aerial and masts have been omitted for 

the sake of clearness 
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The New Vienna High-power 
Station.— 

earth—that is to :say, the 
water in the tanks beneath 
the station, if required. 

The Power Supply. 
The public supply system 

of Vienna serves the station 
with three-phase alternating 
current at a potential of 220 
volts and a frequency of 5o 
cycles. The usual method 
of high-tension supply for 
t h e transmitting valves 
through high-frequency al-
ternators has been avoided. 
and a special transformer is 
connected directly to the 
220-volt A.C. lines. On its 
secondary side, the three 
phases are divided into six, 
each of which is rectified by 
a separate valve, and has a 
potential of ro,000 volts (see 
circuit, Fig. 3). The A.C. 
ripple is thus reduced to a 
minimum. A separate input 
transformer lowers the input 
voltage in steps from zzo 
volts to go volts when it is desired to i‘ork the trans-
mitter at less than full power, when it is being adjusted, 
and to allow a gradual starting up of the gear. The 
rectifier consists of six air-cooled high-vacuum rectifier 
valves designed for an anode potential of to,000 volts. 
They may be seen on top of the power supply panel in 

wfin,®ilsegio 
wam 

220 VOLTS 
50,- 3 PHASE 
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Lead-in insulators for the aerial and counterpoise, 

the photographs. These valves are of the Telefunken 
RG61 type, and give an emission of about 3 amperes 
from a filament rated at 32 volts and 16 amperes. The 
D.C. consumption (input) of the transmitter is 28 kilo-
watts—that is to say, 2.8 amperes at 10,000 volts. 
Although each valve gives only about 0.47 ampere, its 

emission has to be high, as 
it works only over a small 
part of the whole A.C. 
period. The A.C. current 
for heating the filaments of 
the rectifier valves is sup-
plied through a transformer 
from the public supply 
1 ines. 

Me. 3 — Schematic 
circuit diagram of the 
transmitter and power 

supply. 

Safety Devices. 

The power supply panel 
contains an ammeter to 
measure the anode current of 
the valves, two voltmeters, 
one for the potential of the 
supply lines and one for the 
plate voltage of the rectifier. 
a step switch for the input 
transformer, a switch for the 
filament transformer, and 
finally the master switch. 
The latter is closed by hand 
and opened automatically 
by a press-button; safety 
switches at the door to the 
inside of the transmitter and 
at other places, and . panels 
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The New Vienna High-power Station. — 
sit feguard the engineer on duty from approat•hing danger 
points whilst power is on, and protect the valuable trans-
mitting valves from being destroyed. 
A filter circuit for smoothing the A.( ripple (not 

shown in Fig. 3) couples the rectifier to the transmitter. 
It ninsists of two banks of condensers of microbrails 
each (seen in the bottion right-hand corner of the photo-
graph below) and of a special iron-core choke. 

Rear view of the master oscillator, modulator and power amplifier 
panel (left) and the rectifier panel (right). 

As may be seen front the circuit in Fig. 3. the trans-
mitter works on the independent drive system. Th, 
master oscillator comprises an air-nailed Telefunken 
r kW. valve of the R. S.47 type. The filament current 
of 8 amperes and 16 volts is taken from the filament bat 
tery for the power amplifier. 
As this battery supplies 
.4o volts, a suitable resistance 
is put in series ‘‘ith the lib • 
ment. The anode potential 
of ro,000 volts is supplied 
by the above descrilied reef i 
lier. The valve may be seen 
in the limer photograph on 
page 628, on top of the stand 
for the master oscillator. Ili, 

idulati ir, and the pim er n - 
plitier valves. The osci Lii 
circuit is tuned by a fixed in-
ductance. a series of Dubiliur 
condensers. and a vari,i-
meter for line tuning. NN 

¿tic :Id illSied to the desire'l 
wavelength. The inastei 
oscillator, whkh generates, 
for the grid excitation of the 
power anti-till-1er, a radio 
frequency v ol t a ge of 
approximately 600 is con. 
fleeted with the latter by 
a special coupling contlenseri 
A particular advantage of 
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this gear is the use of only two main transmitting valves 
at an output energy as high as 23 kilowatts. The trans-
missicn of harmonics is thus reduced to a minimum. 

•rdefunken R.s.204 ,:tices, with water-cooled 
anodes, are arranged ill parallel. As the power. of the 
transmitter, curiously enough, proved insufficient for dif-
ferent parti of Vienna, experiments are being made at 
present with the use of three such valves. They are con-
structed for an output power of io kilowatts each, at an 
:mode potential of 10,000 volts. The filament consumes 
a current of 2 j amps. at 35 vi 'Its. and gives an emission 
of about 6 amps. 

Water Cooling System. " 

As the dissipation of heat at the anodes of these valves 
is vers- great, a 11.1 ter cooling ilevice is used to carry away 
the heat cult rgv I on the o.pper plates; the output of 
the t u It es is duis materially increased. The water jackets, 
in which thc cylinilrical plates, oi the valves are clamped 
in position, are arranged in series with the water supply 

Since the jackets are at the high plate potential 
of 10.000 volt:, it is necessary to insulate the water. 
supply, which is achieved by connecting the jackets to the 
supply pipes by means of rubber tubing, conveniently 
arranged in coils. The two amplifier valves and the hose 
coil may be seen at the back of the master oscillator-
modulatiir panel. As the Vienna drinking water has suffi-
cient pressure, no pumping device is needed. At a small 
laurtl beside the power control panel, the valves for regu-
lating the flow of water are arranged; they are adjusted 
to allim about 3o gallons per minute to flow through the 
cooling- system. A manometer on the same board indi-
catei il te actual pressure, and by ail automatic device 
immediately opens the master switch, 7 the pressure fails. 
Two thermometers indicate thc temperature of the 
cooling water before and after p,1,:ing th, jackets. 

Front siew of transmitter showing (left to right) the power supply and rectifier panel ; water 
cooling supply panel ; master oscillator and modulator panel; door giving access to gear ; anti 

on the extreme right, the aerial tuning panel. 
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Modulation is accomplished by connecting the anock 
circuit of two parallel amplifier valves (the circuit Fig. 3 
shows only one) in the grid return circuit of the power 
ampliCier. The grid bias for the modulator is obtained 
from a ioo-volt accumulator battery, accurate adjustment 
being made by a potentiometer. Á large grid sweep dur-
ing modulation thus results, and there is no danger of 
distortion due to grid current. The speech currents. 
amplified by the sub-modulator, are superimposed on the 
grid bias through an input transformer connected in the 
grid circuit of the two modulator valves. These are of 
the Telefunken R.V.2.1 type, and are heated by a separate 
accumulator battery. The modulator apparatus is 
arranged on the same panel as the master oscillator and 
the amplifier valves. The control panel contains an 
ammeter for measuring the anode current of the power 
amplifier, three voltmeters, one for the modulator grid 
bias, one for the filament potential of each valve, and one 
for measuring the radio-frequency input grid voltage of 
the power amplifier. Further, it contains the handle for 
the variometer. the handle for the step switch controlling 
the Dubilier condensers in the driver circuit, and, finally, 
the handles of the potentiometer and the different filament 
rherstats. 
A specially loaded cable, with a length of about 6 miles. 

connects the input transformer of the modulator to the 

Water-cooled modulator and power amplifier valve and, in the 
left-hand top corner, the master oscillator valve. 
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Aerial tuning panel. The toroidal loading coil is lying horizontally 
on porcelain insulators on the upper shelf. 

sub-modulator, which is located in the ei into ci room of 
the studio in the city. The sub-modulator contains one 
R. E.24 valve, and the " sub-sub-modulator " three 13.0. 
valves, which are all arranged with resistanceapacity 
(•oupling. The speech amplifiers, as well as the trans-
mission gear itself, are here controlled by special instru-
ments, containing chiefly Moullin voltmeters. The sub-
sub-modulator may either be connected to the microphone 
in the neighbouring studio, or to different concert-halls, 
opera-houses, and theatres in Vienna. 

The Aerial Circuit. 

Next to the main oscillator panel comes a door to the 
interior of the transmitter, which has to be closed when 
the latter is put in action, or else an automatic device 
blocks the master switch. The last panel contains the 
necessary control apparatus for the open aerial circuit and 
the closed circuit of the power amplifier. The latter 
consists of a fixed inductance, which is constructed as a 
toroidal coil to reduce the external field to a minimum, 
a variometer for line tuning, the primary of the vario-
coupler to the aerial circuit, and a bank of parallel con-
densers of the Dubilier type for coarse tuning. They 
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The New Vienna High-power 
Station.---

are connectegl in circuit by 
means of plugs 'which can 
clearly be distinguished at 
the bottom of the stand in 
the photograph on page 628. 
The same picture shows also 
the variometer arte I the vario-
coupler in the centre part and 
the toroidal coil in the upper 
part of the stand. The aerial 
circuit comprises a series of 
Dubilier aerial shortening 
condensers, an aerial vario-
meter, the secondary of the 
variocoupler, and a trans-
former for the radio-fre-
quency aerial ammeter. All 
inchwte grs, as coils, vario-
meters, etc., are woinut with 
stranded high - frequency 
cable. On the front panel of 
this unit may be seen three 
handles for the two vario-
meters and the variocoupler, 
the step switch for the aerial 
shortening condensers, the 
aerial ammeter and a D.C. meter for the amplifier plate 
current. Strong copper tubes connect this apparatus with 
the aerial and counterpoise lead-in insulators in the back-
ground of the gear. The fundamental wave of the aerial 
is very near the actual transmitted wave of 582.5 metres, 
but experiments are being carried out at present to raise. 
the wave to 700 or 800 metres, as it is claimed that the 
transmitter would then work more efficiently. The gear 
is constructed for a wave-range from 450 to 900 metres. 

Accumulator room containing the batteries for filament beating. 

The Storage Batteries. 

A separate room of the station building contains the 
different accumulators. The valves of the power ampli-
fier and of the master oscillator are heated by two 40-volt 
batteries, which are alternatively used and loaded. Each 
of them has a capacity of about r,000 ampere-hours, and 
can be used fifteen hours in succession. Two batteries are 
provided for the filament current of the modulate -w valves. 
and each of them gives approximately 'To ampere-hours 
at 16 volts, and may also be in constant use through 
fifteen hours. A roo-volt accumulator serves the modu-

lator it th negative grid bias. A in itor generator in a 
separate room of the station building delivers the neces-
sary charging current for the batteries, and is so con-
structed that both groups of filament accumulators may 
be recharged in five hours. The control board for bat-
teries and charging plant is fixed on a side wall of the 
transmitter room, to enable the engineer-in-charge to have 
a central control of all instruments and an easy handling 
of the whole station. The apparatus, which contains 
several new and interesting features, was designed and 
manufactured by the Telefunken Wireless Telegraph 
Company in Berlin. 

.As mentioned before, the station works at present on a 
wavelength of 582.5 metres, and may easily be received. 
in this country. Until further notice, it will relay every 
evening the programme of Vienna's low-power station, 
and the call is : " Hallo ! hallo ! hier Radio-Wien. Sender 
Rosenhtigel auf 'Welle fun fhundertzweiundachtzig einhalli 
und (for announcing the old transmitter, which works :ft 
531 metres). Sender Stubenring auf Welk: ftinfhundert-
einunddreissig ! " 

SHORT WAVE EXPERIMENTS AT JENA. 

NDER the direction of Professor Esau, the chairman 
of the " Deutscher Funktechnischer Verband," ex-

periments are now being carried out at Jena with wave-
lengths as short as 1.3 metres. With the use of one 
valve it has been found possible to radiate an energy of 
500 watts on this short wavelength. 

It has been found that the radiation of a transmitter 
inside a building is rather sniall and that uneven land 

renders the diffusion of the waves more difficult. The 
erection of a transmitter at the top of a mountain was 
found to be specially favourable, and a range of 2o kilo-
metres was obtained. In this respect it was found that • 
with increasing distance from the transmitter there is an 
increase in the receiving strength. Atmospheric inter-
ferences are also present, but are extremely weak in com-
parison with the longer waves. H. K. 
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AUMMATIC VALVE EPLACEMENT. 
Auxiliary Valve Circuits for Remote Control. 

By N. W. McLACHLAN, 

'At HEN one is called upon to design a valve-
'/operated relay circuit for remote control work 

the problem is usually accompanied by certain 
captious conditions which demand careful consideration. 
For example, in almost every case there is a serious 
limitation due to a rather mistaken economical attitude 
regarding high- and low-tension batteries and the number 
of valves used in a receiver. Consequently, there are too 
few designs in which a reasonable factor of safety is 
provided. Although these accessories affect the prime 
cost, and augment the maintenance bill, a slight addition 
is of little moment compared with the gain in reliability, 
especially where human life is concerned. 

In the remote control problem there are two salient 
conditions which need to be considered :—(i) ']'he appa-
ratus may not he isolated, there always being someone 
near at hand. Also, under these circumstances, the gear 
Nvill probably be in frequent use, so that faults will be 
rectified as they arise. (2) The apparatus may be in-
stalled in some remote and relatively inaccessible part. 
Visitation for renewing batteries, valves, etc., may occur 
seldom, say, once in two or three months, and the usage 
of the apparatus may be of an occasional.or emergency 
character. It is comparatively easy to design a receiver 
to comply with condition (r), but the second condition is 
in a class by itself, for the design of the apparatus, 
although quite difficult enough with economy 
limitations, is fundamentally a battle for 
reliability. On this score whatever type 
of valve circuit is adopted there are 
numerous prominent causes of failure, 
some of which are enumerated below :— 

Causes of Failure. 

(i) A gradual reduction in electron emis-
sion with time, thereby entailing reduced 
magnification and ultimate failure. 

(2) Burnt-out or broken filaments. 
(3) Deterioration of H.T. and L.T. bat-

teries, especially after prolonged working. 
(4) Broken or burnt-out primary trans- ‘.1 

former windings. 
(5) Leakage over panels and valve 

holders, etc., due to damp, thereby affect-
ing amplification, and sometimes enabling the H.T. 
battery to put a large positive bias on valve grids. 

(6) General deterioration of products of manufacture 
clue to atmospheric conditions, including outside aerials (if 
used for sensitivity). 

Taking case (2) where the apparatus is unattended and 
left entirely alone for two months. So long as the bat-
teries are properly charged at a slow rate and adequate 
precautions taken to avoid leakage of acid, there ought 
to be no trouble experienced in this direction. When 
we torne to valves the issue is quite different. So lceig 

A 32 

Fig. I.—Auto 
circuit for d 

broken 

D.Sc., M.I.E.E., F.Inst.P. 

as each valve is carefully tested before use, it would 
appear that no difficulty should arise. But the operating 
conditions are actually somewhat severe. In the average 
broadcasting set valves are used rather intermittently, 
whereas in the instance now under consideration not only 
the valves but the whole apparatus is in continuous ex-
pectancy of operation for two months—without attention. 
The severity of this condition cannot well be appreciated 
unless the reader tries the experiment himself. Even then 
there are additional conditions in the way of stormy 
weather, inaccessibility of the site, space restrictions, and 
such like, which often call for impossible feats. These 
serve to surround a comparatively homely receiving cir-
cuit with a quixotic halo. 

Choice of Valves. 

To keep the size of the battery within reasonable limits 
it is imperative to employ valves whose filament current 
is very small. At the moment our choice is confined to 
filaments of the o.o6 ampere dull-emitter class. Other-
wise the battery would be several times the size of the 
receiver. To cite a case in point : With four R.5v. valves 
three two-volt accumulators of the slow discharge type 
with a capacity of over r,000 ampere-hours each would 
be required. If the reader multiplies the number of cells 
he usually employs by about thirty he will approximate 

to the size of battery to be installed. On 
the other hand, with o.o6 ampere filaments 
the battery voltage is only 4 volts, so that 
the energy supplied is only one-eighteenth 
that with R.5v. valves. This is one side of 
the situation, but as usual there is a catch. 
The slender thoriated filaments of o.o6 
dull-emitter valves, in addition to being 
microphonic, lose their emission after 
several weeks' continuous use, and are ren-
dered well-nigh useless. The net result 
is to reduce the magnification to such a 
value that the receiver is rendered hors de 
combat. 

There are two modes of overcoming this 
matic switching difficulty :—(i) To use o.o6 valves with 
eating with a carbonised filaments; (2) to incorporate a 
filament, relay switching arrangement whereby a new 
valve is brought into action before the operating valve is 
on the point of failing to do its duty. 

Valve Protection. 

Although the latter scheme was applied with consider-
able success to a four-valve set, and worked unattended 
without the slightest trouble for many months, it is 
hardly a weapon to be left to the tender mercies of the 
uninitiated. Where one valve only is concerned, it is 
a feasible proposition, but the first proposal of using ea--
bonised filaments is the more practical. Of course, •so 
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Automatic .Valve Replacement.— 
far as. the valves are involved, a combination of the two 
methods would be almost immune from failure. 
We have postulated an attendant unskilled in the radii 

art so that the changing of valves and batteries is prac-
tically the only work of note which he has to perform. 
It may be just as well to point out that under this con-
dition the remainder of the set must be well-nigh perfect. 
Leakage can be avoided by proper housing of the vari-

ous components and the use of quicklime in trays. 
Jarring of the valves and 

receiver in general can be 
reduced to a minimum by 
" anti-pong " sockets and a he 
liberal use of shock - 
absi wber mounting. Then. 
lastly, where wire-wound re-
sistances and transformers 
are concerned, we are all 
alive to the peculiarities in 
this direction. Valves are 
replaced every two or three 
months. Why not the trans-
formers and resistances? To 
secure reliability it is better 
to effect such replacement. 
But what of the cost? 
Well, a carbonised filament 
valve is just as expensive as 
a transformer or a resistance 
--sometimes more expensive—so that there would in a 
four-valve set he the equivalent replacement of six 
valves. In making this suggestion it has been assumed 
that ordinary stock or standard transformers are used. 
thereby reducing the size of the receiver. It is a better 
proposition—although a more expensive one—to design a 
large transformer using a primary with silk-covered wire 
of reasonable diameter so that breaks do not occur. 

2.—Circuit for dealing 
with burnt out filament or 
reduced electron emission 

Automatic Switching of Auxiliary Valves for 
Filament Failure. 

T now propose to describe, step by step, the circuit 
used to automatically replace faulty valves. There are 
two salient precautions to be taken : (1) When a filament 
breaks or burns out. (2) when the filament electron emis-
sion falls below a certain value. 

In Fig. r is indicated diagrammatically the first sp•i, 
in the procedure. Here we have an ordinary teleph, ,ni• 
relay FR costing a few shillings, with a winding of 
about Is to TS ohms resistance in series with a 4-volt 
battery, and the o.o6 amp. filament of valve V. The 
resistance of the relay winding is fixed by conditions. 
It may be necessary to allow for volt drop in the con-
necting' leads, or a decay in battery voltage with time. 
The proper course to pursue is to use a battery ‘vhich 
will not drop below 3.9 volts, thereby ensuring that the 
valves need not be overrun when the battery is fresh. 
Having fixed the resistance of the winding, due regard 
being paid to the ampere-turns to get the desired action 
of the relay, a ballast resistance, BR, equal to that of 
the relay is inserted in the filament of en auxiliary valve, 
V,'. The action is as follows : When the battery is 
connected, curient flows through the winding R, thereby 
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energising the magnetic circuit so that the armature A 
is pulled down on to the iron core. This opens the con-
tacts C, thereby isolating valve V11. If the filament of 
V, burns out or breaks, the contacts C close, and the 
battery. sends a current through the filament of valve V11. 
Clearly the resetting of this device is automatic, for a 
new -valve in place of V, will light up, and extinguish 
V,. Another feature of importance in high-frequency 
magnification is the absence of effect on the tuning, 
since the grids and anodes still remain paralleled. In 
very short wave work the relay winding can be split if 
desired, half being in each leg. Also, for the sake of 
symmetry, the ballast resistance may be replaced by a 
relay with the contacts disconnected. This relay may 
he in two parts as mentioned above if desired. 

Although the device described has been associated with 
a o.o6 dull emitter valve, it is obviously applicable to 
any other valve or circuit, whether receiver or transmitter. 

Automatic Switching for Fmiseon Failure. 

The next phase is associated with failure of the elec-
tron emission from the filament. To cope with this 
feature an tuer relay is essential. 
With a large emission any of the known coarse relays 

will serve, but where dull emitter filaments are concerned 
the emission falls to o.6 inA. or even less. Thus a 
sensitive relay is necessary. A very convenient type is 
the well-known \Veston moving coil relay. On the average 
this instrument when properly adjusted can be taken to 
function on a current change of so to roo microamperes. 
This gives a wide margin and allows for the influence 
of prolonged use and inattention. '('he first step in the 
arrangement is depicted in Fig. 2. 

Here we have a ballast resistance, BR, in each fila-
ment leg and a \Veston relay in the anode circuit of V. 

With an electron emission 
exceeding a predetermined 
value, the torque of the re-
lay is held on the contact 
Ci. When, however, the 
emission falls below a cer-
tain value, the tongue T 
moves over to contact C., 
and completes the filament 
circuit of Vi", thus bringing 
it into operation. The same 
action occurs if the filament 
of V, burns out. This 
arrangement is def ective 
from the point of view of 
filament current consump-
tion, since both filaments 
are now lighted. Since a 
small battery was stipu-
lated, some device must be 

3.—S)mmetrical circuit incorporated to extinguish 
V,. At first sight one might 
feel inclined to make a 

symmetrical connection of the relay contacts by omitting 
the wire AB and joining C, to A. If the reader draws 
a diagram he will see that the symmetry is upset by the 
relay being in one valve anode circuit only, and the 
device will not automatically reset itself when V,' is 

developed from Fig. 2. 
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extinguished. Another point to be observed is that the 
anodes of V, and V,' are connected via the relay. This 
obviates the necessity for the anode current of V,' flow-
ing through the relay when V, is extinguished. An in-
teresting case arises here by means of which a continuous 
oscillation can be secured. 

Continuous Oscillation Circuit. 

Suppose the battery in Fig. 3 is switched on, then T 
rests on C2 and V,' will light. Now connect the 
+ }LT., and the anode current of V,' will flow through 
R, thereby drawing T towards CI. But when T breaks 
contact at C.„ it extinguishes V,', so that the anode 
current through R is. zero. Thus the removal of the 
current torque on the relay means that T falls back 
again on C,„ and the process is repeated, yielding a 
continuous oscillation. This is avoided by using the 
connection of Fig. 2. 

If we had commenced with the torque on C, there 
would have been no oscillation until V, failed, when it 
would commence. It should be clear that only one valve 
is involved in the oscillation, and Fig. 4 displays a re-
arrangement yielding oscillations with one valve. The 

grids of the valves have been 
shown floating in space, but 

-Ft; in practice the grid-filament 
• circuit would be connected in 

the usual way. In Fig. 4 
the grid may be given a suit-
able potential, e.g., con-
nected to anode. 
By connecting another re-

lay, R„ in series with R, a 
series of current pulses will 
actuate it which can be used 
for sending an interrupted 

4.—Circuit for obtaining current via the contacts. R, 
may be replaced by any elec-

tric component, e.g., a resistance which in turn is con-
nected to a valve, thereby giving amplified current pulses 
By mounting a mirror on the relay R and playing re-
flected light on to a moving band, the waveform of the 
mechanical oscillation will be seen. The fundamental 
.frequency deperyls upon the inertia of the coil and the 
stiffness of the relay control spring. 

Automatic Switching for both Filament and Emission 
Failure. 

The next phase of the problem is to add a device 
which will automatically extinguish V, .in Fig. 2 when 
V,' is brought into action. This is exhibited in Fig. 5. 
The filament circuit of V, contains a ballast resistance, 
BR, equal in value to that of the telephone relay in the 
filament circuit of V, 1. There is also a high resistance, 
HR, of from 2,000 to 3,000 ohms in series with TR to 
prevent sparking at the relay contacts C2T. When V, 
is lighted, the filament battery sends a very small current 
through HR and the relay winding. The armature A 
is in the release position, so that contacts C,C4 are touch-
ing. Now there are two -defects to be defeated: 
(r) broken filament, (2) reduced emission. Let the fila-
ment of V, break, then the current through relay R 

electro-mechanical oscillations. 
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ceases, and the spring causes T and C, to make contact. 
This short-circuits HR and allows the normal current to 
flow through the telephone relay TR, so that V,' begins 
to function. Suppose the emission of V, falls below a 
certain value, then T makes contact with C, and V,' 
again lights. But at the same time the current in TR 
pulls the armature A to the 
core; thereby breaking C3C., 
and extinguishing VI. 
The arrangement of 

Fig. 5 is evidently the corn-
b;.nation of Figs. j and 2, 

excepting that the positions 
of BR and TR are reversed 
and HR has been added. 
If the energy in the fila-
ment circuit were not so 
limited, HR could be re-
placed by an anti-sparking 
resistance across 'FR. This, 
however, in our case, would 
mean a smaller current 
through TR, and the relay 
would not function with 
precision. Moreover, if a 
resistance were used across 
TR, the battery voltage 
would have to be augmented, -but by hypothesis 
this is inadmissible. 

Filament Touching Grid. 

There is a third salient manner in which a valve may 
fail. This occurs when the filament touches the grid. 
The introduction of a device to cope with this defect is 
difficult. The valve and its auxiliary arc both put out 

of action when the grid 
touches the filament, but so 
long as the filament remains, 
so also does the emission. 
Thus the arrangement of 
Fig. 5 would be abortive in 

G.B. Ibis case. But if the fila-
ment should burn out, there 
would or would not be a 
happy ending. Provided the 
filament break was such that 

the grid was free of bias from the battery, all would 
be well. Otherwise, the hand of fate might be heavy, 
and the negative leg of the filament get on to the grid. 
To rectify this the only course is to automatically 

apply an auxiliary battery to burn out the filament com-
pletely. A rough idea of the method is indicated in Fig. 
6. Extra grid bias and greater H.T. are used. 

If the filament gets on the grid, the biasing battery 
G.B. sends a current through the low-resistance coil I. and 
burns the filament out. This is clearly out of the ques-
tion when the resistance of L is large, e.g., the secondary 
of an audio-frequency transformer. 
I will conclude, therefore, by leaving the reader to 

obtain the complete solution to this little conundrum him-
self. My own view is that valve manufacture should be 
such that the filament does not get on to the grid, and 
I think this is a practical solution of the problem. 

Fig. 6.—Circuit for coping with 
a short-circuit between grid 

and filament. 

Fig. 5.—C rcuit for introducing 
new valve and extinguishing 
the defect ve valve when emis-
sion is low or the filament fails 



APRIL 281h, 1926. 

A Section Devoted to the Practical Assistance 

SOFT VALVES. 
Although valve manufacture is now 

on a well-established basis, with 
standardised processes and a properly 
organised system of testing, a speci-
men with a defective vacuum is occa-
sionally encountered, and unless this 
fault is at once detected unusual and 
puzzling effects are likely to be 
noticed. 
The great majority of modern cir-

cuits are primarily designed to 
operate with highly exhausted valves, 
and, although those with some 
residual gas content will, under cer-
tain conditions, function exceptionally 
well as a detector, their performance 
even in this capacity is apt to be too 
uncertain and unreliable for general 
use. 

Excessive " softness " or poor 
vacuum may as a rule be detected by 
the presence of a blue glow between 
the electrodes, which will increase as 
the high-tension voltage is raised. In 
many valves the space between plate 
and filament is almost invisible, duc 
to the presence on the glass bulb cd 
metal deposited during the " getter-
ing " process; it is generally possible, 
however, to see a small part of the 
filament, and, if softness is suspected, 
it is easiest to decide if blue glow 
is present by intermittently complet-
ing the H.T. circuit, at the same time 
carefully observing the filament-anode 
space. 
An accurate quantitative test of 

vacuum is by no means difficult if 
suitable measuring instruments are 
available; failing these it is necessary 
to rely on the visual indication 
afforded by the presence of the glow 
mentioned above. If a milliameter is 
available, it should be inserted in 
the anode circuit of the valve under 
suspicion ; if this is soft, a consider-
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ably greater current will be passed 
than will be indicate 1 when a valve 
of the same type, and in good con-
dition, is substituted. 

0000 

A LONG-WAVE FRAME AERIAL 
RECEIVER. 

In cases where the erection of an 
aerial of even moderate efficiency is 
impossible, and where the nearest 
short-wave broadcasting station is 
situated at some considerable dis-
tance, it may be advisable to concen-
trate on ieception of the high-power 
Daventry station. The reason is that • 
this station operates on a long wave-
length, thus enabling the necessary 

rig. 1.—A long-wave amplifier-
detector with reaction, 
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of the Beginner. 

used, with reaction between the anode 
circuit of the detector and a coil in-
serted in series with the frame. It 
will be noticed that the grids of both 
the amplifying valves are given a 
slight negative bias, in order to pre-
vent damping due to the flow of grid 
currents. Low-frequency amplifica-
tion may, of course, be added for 
loud-speaker work in the normal 
manner. 

000D 

RESISTANCE-COUPLED H.F. 
AMPLIFICATION. . 

It is frequently (and correctly) 
stated that the resistance-capacity 
method of coupling H.E. amplifying 

degree of high-frequency amplifica-
tion to be obtained without taking 
the elaborate precautions necessary 
on the higher frequencies. 
A form of H.F. amplifier-detector 

which can be recommended for use 
with a frame aerial of reasonable 
size is shown in Fig. r. Two stages 
of resistance-capacity coupling are 

H.T., 

valves is inefficient 4111 the shorter 
broadcast wavelengths, and that the 
full benefit of the system is not at-
tained until we come to deal with fre-
quencies corresponding to r,000 
metres or over; Except on the very 
long wavelengths, very special pre-
cautions are necesàary to avoid serious 
loss of amplification, due to inci-
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dental capacities, and a consideration 
of the real reason for the failure of 
this method on the higher frequencies 
will indicate where an attempt should 
he made to reduce these capacity 
losses which still give rise to ineffi-
ciency on the longer waves. 

It has already been pointed out in 
these notes that when dealing with 
an L.F. amplifier operating on the 
same principle, the grid leak may be 
considered as being connected in 
parallel with the anode resistance, 
and, unless of considerably greater 
value, will cause an appreciable 
falling-off in amplification. Capacity 
effects may generally be ignored when 
low-frequency currents are being 
handled, but are of vital importance 
in H.F. work, and reference to Fig. 2 
will show that the incidental filament-
anode capacity of the valve is also in 
parallel with the anode resistance; 
this capacity is shown as a condenser 
with its connections in dotted lines. 
Assuming an average value for the 

capacity of the valve and its holder, 
the effective resistance or reactance 
of this condenser to currents of a 

frequency corresponding to the middle 
of the broadcast band will be only 
some 25,000 ohms; a value very much 
less than that of the usual So,000 
ohms anode resistance, and also in all 
probability less than the internal re-
sistance of the valve itself. In fact, 
the valve capacity is acting more or 

+ 

+I T. 

L T - 

Fig 2.—The effect of incidental filament-
anode capacities. 

less as a partial short-circuit, and it 
is clear that only a small voltage will 
be set up across the anode resistance 
for transference to the grid of the 
succeeding valve. 

'Faking the case of a receiver 
operating on the wavelength of the 
Daventry station (r.600 metres), we 

DISSECTED DIAGRAMS. 
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find that the valve capacity mentioned 
behaves as a parallel resistance of 
about 15o,000 ohms. This is a much 
more reasonable figure, as it is fairly 
large in comparison with both valve 
and anode resistances. It would, 
however, be desirable to increase it 
still further ; this can be done by re-
ducing to a minimum the capacity of 
the valve, its holder, and of the wir-
ing. In this.connection, a considera-
tion of the circuit diagram will show 
that the reduction of stray capacities 
is equally desirable in the case of the 
second valve, whatever its function 
may happen to he, as its filament-grid 
capacity is, in effect; added to the 
filament-anode capacity of the first 
valve. 

These incidental capacities, of 
course, account for most of the diffi-
culties experienced in obtaining a 
good measure of high-frequency 
amplification on the shorter wave-
lengths, no matter which system of 
intervalve coupling may be employed, 
but their effects are generally more 
serious when the resistance method is 
used. 

No. 26.—Stage-by-Stage Tests of a Standard Valve-Crystal Reflex Receiver. 

A consideration of the series of circuit diagrams given below will indicate an effective and logical 
course of procedure to be adopted in locating faults in a set which is totally or partially inoperative. 
Modifications of this method are obviously applicable to all types of receivers. Dotted lines indicate 

temporary short circuits. 

2 

lE 

00Q, T. 

The complete circuit diagram of the 
receiver. It is assumed that the usual 
simple tests have failed to reveal the 
source of the trouble, and that there is no 
obvious cause for failure. Either or both 
of the following tests may be applied. 
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The aerial-earth system, valve, H.F. 
coupling, and crystal are tested by con-
necting the telephones in place of the 
primary of the " feed-back " transformer, 
the secondary of which is short-circuited. 
The receiver is now operating as an H.F. 

and crystal set. If this test— 

—fails to Indicate the fault, the set may 
be converted to a simple valve detector 
by insertion of a leaky grid condenser. 
Note that the crystal detector is discon-
nected. Correct operation will suggest a 
fault in H.F. transformer, L.F. trans-

former, or crystal. 
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SAVOY HILL TOPICALITIES. 

2LO's Breakdown. 
It was particularly unfortunate that 

2L0 should have gone out of action, 
owing to a broken condenser, on the 
night that the opera " Traviata " was 
relayed from the New Chenil Galleries, 
with the result that listeners in the metro-
politan area who could not tune in to 
5XX, or to any other station which was 
transmitting the same programme, missed 
a good half-hour of Verdi's great. work. 
Marconi House was brought into service 
as soon as possible, although it, too, came 
very near to mishot o 0 

The Marconi House Transmitter. 
Many listeners have wondered why 

Marconi House cannot be kept constantly 
ready for emergency service whenever the 
Oxford Street station is out of action. 
The reason is that the 2L0 transmitter 
had originally to be removed in order to 
avoid interference with Government and 
other wireless services in the vicinity of 
Marconi House. The Air Ministry had, 
for instance, to adopt special measures to 
shield its own aerial when broadcast. 
transmissions took place regularly from 
the Strand, only a hundred yards away; 
and a certain amount of interference is 
still caused when the B.B.C. has to get 
permission to go back to the old aerial 
while repairs are being effected to the 
regular plant. It says much for the 
courtesy of the Air Ministry and Post 
Office Officials that the old aerial is still 
allowed to be used, even in an emergency. 
The problem of uninterrupted service 
will be solved when London is granted 
the boon of a second broadcasting station. 

0000 

Lady Announcers. 
1.i.iteners have been glad to note. that 

311•s Cathleen Nesbitt repeated, on April 
20th, when she again assumed the duties 

rommere, or announcer, as I would 
prefer the B.B.C. to term it, her success 
in that rôle a month previously. A 
personality of her type would be a decided 
asset to the small band of male announ-
cers at 2LO, and, as I stated in these 
notes recently. I have reason to believe 
that Savoy Hill is of the saine mind. 
Miss Nesbitt, by the way, will be the 
Lady Windermere of the broadcast versii, 
of Lady Windermere's Fan," which 
to be given to-morrow (April 29th). 

BY OUR SPECIAL CORRESPONDENT. 

Howling ad Nauseam. 
In one of the eases Of oscillation 

brought to the notice of the B.B.C. it 
transpired that a man left a receiving set 
howling for two hours, while he went to 
the pictures. In another case a deaf man 
had apparently been recommended to 
take up wireless for his deafness, with 
the result that the whole district was 
plagued with a particularly bad spasm 
of howling. 

Photo : D.S..1. Radio, Ltd. 

THE LISTEN INN The landlord of this 
ancient hostelry, near Shaftesbury, its 

evidently abreast of the times I 

Manchester Cathedral. 

For the first time the bells and service 
at Manchester Cathedral will be relayed 
from the Manchester station on May 
The Cathedral bells are believed Co" con-
tain metal which formed part of the pre-
Reformation bells of Manchester, and are 
tuned on the " Five-tone Simpson Prin-
ciple," which ensures that each bell is in 
tune with the others of the peal, as well 
as being itself in tune. The weight of 
the tenor is 27a cwt., its note is D, and 
the total weight of the peal is 5 tons 
15 cwt. As a percussion instrument, the 
bell is admittedly one of the best sound-
prod u ce rs for broadcasting purposes. 

A Resignation. 
So Mr. C. A. Lewis has resigned his 

appointment as Chairman of the Pro-
gramme Board of the B.B.C.—within a 
week of the, announcement that lila 
father, known to all listeners as "Phile-
mon," would cease to broadcast after 
April 27th. " C.A.L." was one of the 
Big ix who formed the nucleus of the 
present broadcasting staff of 600, his first 
job being that of Deputy Director of Pro-
grammes, with Mr. Arthur Burrows, now 
in charge of the Office Internationale de 
Radiophonie at Geneva, as Director. The 
fascination of the work in those early 
days has been indicated by Mr. Lewis in 
his story of broadcasting from within. 

0000 

Improvisation. 
As lie said, there is something very 

attractive about unorganised methods--
and they were extremely casual methods 
at that time—when they are handled by 
intelligent people. A microphone tied up 
with bits of string, switches falling to 
pieces, gadgets that, wouldn't work unless 
they were coaxed—out of these things 
broadcasting grew through a lusty in-
fancy to its present state of development 
in Great Britain. And Lewis was one of 
the small band of men to whom the suc-
cess of broadcasting is due. It is grati-
fying to know that he will still be avail-
able in n consultative capacity. 

0000 

The Time Schedule. 

A noticeable change of attitude has 
taken place as regards programme timing 
and the weather forecast and news are 
not now given with the punctuality for-
merly observed. As usual, when a slight 
deviation occurs in the time schedule, a 
few listeners have protested against this 
interferenee with routine arrangementS. 

0 0 u 0 

When Not to Break In. 
On the whole, the time calculations are 

very infrequently upset, and a studio 
programme is only permitted to exceed 
the schedule when it is considered that, 
in view of the quality of the perform-
ance, the bulk of listeners are not likely 
to object to a few minutes' continuance 
beyond the proper time. In the case of 
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outside broadcasts, such as " Kitesh" 
and " Der Rosenkavalier," the necessity 
of greater latitude is obvious; but always 
the announcer must pay some attention 
to the aesthetic aspect of thé broadcast 
and not bring it to an abrupt conclusion 
in his endeavour to adhere rigidly to the 
time schedule. 

0 0 0 

Open Air Broadcasts. 
Music relayed from open-air bandstands 

was found last summer to make an effec-
tive broadcast, and the B.B.C. hopes to 
show that they profited by the experi-
ment by relaying, in the coming season, 
the band music from a number of parks 
and open spaces. 

0 0 0 0 

The Chenil Galleries. 

I was amused by the criticism con-
tributed by its wireless correspondent to 
a London evening newspaper last week, 
apropos an hour's variety programme 
which was advertised to be relayed from 
the New Chenil Galleries. After con-
gratulating the B.B.C. on having found 
an outside hall " which possesses those 
peculiar properties called for by the 
microphone when an enjoyable relay is to 
be provided," he stated that the search 
for such -a building had been in progress 
for so long that one had almost begun to 
despair of the engineers being successful. 
Probably the engineers themselves de-
spaired of finding an outside hall which 
would " fill the bill," for the particular 
broadcast referred to did not take place 
from the New Chenil Galleries but from 
2LO's old studio, which provided the 
engineers with sonic of their earliest ex-
periments in the transmission of sound. 
Thus we move in an ever-narrowing 
circle. 

0000 

Shakespeare's Heroines. 

The series of weekly broadcasts illus-
trating, by excerpts from the plays, the 
characters of some of Shakespeare's hero-
ines, will begin on May. 2nd. The parts 
will be taken .by. well-known actresses of 
the English stage. The first character in 
the series is that of Rosalind, the heroine 
of " As You Like It," and the Rosalind 
of the ether will be Miss Edith Evans, 
who gave a memorable performance last 
year in " A Midsummer Night's Dream." 

0000 

Covent Garden Operas. 

" Figaro," the first opera which is to 
be broadcast in the coming Covent Garden 
season, on May 10th, was completed by 
Mozart on April 29th, 1786, and the first 
performance took place two days later in 
Vienna. The whore composition had 
taken only six weeks. The Irish tenor, 
Michael 'telly, took part., and has re-
corded the enthusiasm of performers and 
audience. Even at the final rehearsal, all 
present were roused to enthusiasm, and 
when Benucci came to the fine passage, 
"Cherubino, alla Vittoria, alla gloria 
militar," which he gave with stentorian 
lungs, the whole of the performers and 
orchestra jdined in the applause. 
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FUTURE FEriTURES. 

Sunday, May 2nd. 

LONDON.-3.30 p.m., Choral Service 
relayed from King's College 
Chapel, Cambridge. 8.40 p.m., 
The United Choirs of New Col-
lege, Magdalen and Christ 
Church, Oxford. 

B FM INGHAM. —330 p.m., Grieg 
Programme. 

Gutsoow.-9 p.m., Act I of Wag-
ner's " Parsifal." 

MsbicHnsTznir-4.40 p.m., The Lan-
cashire Military Band. 

Monday, May, 3rd. 

LONDON . —8.30 p.m., Chenils Con-
cert. The Music Society String 
Quartet. 

DA V ENTRY. —8.30 p.m., Speeches and 
Musical Programme at the 
Annual Dinner of The Society 
of Dorset Men in London, re-
layed from the Holborn Res-
taurant. 

ABERDEEN.-8 p.m., Scettish Pro-
gramme. 

Tuesday, May 4th. 

BOURN EMOUTH. —8 p.m., Convivi-
ality." 

CARDIFF.=8 p.m., The Choir of the 
Merthyr Tydfil Operatic Society. 

Wednesday, May 5th. 

LONDON.-8 p.m., " Dido and 
Aneas" (Edward Purcell). 
10 p.m., Excerpts from the 
Revue : " Bubbly " (Philip 
Braham). 

N EWCASTLE.-8 p.m., " Acis and 
Galatea" (Handel). 

Thursday, May 6th. 

LONDON. 10 p.m., Pianoforte Re-
cital by Frederic Lamond. 

ABERDEEN.-8 p.m., Symphony Con-
cert. 

BIRMINGHAM. — 8 p.m.' Comic 
Opera : "Les Cloches de Corne-
ville." 

GLASGOW. — 8 p.m., Programme 
commemorating the accession 
of King George V. 

Friday, May 7th. 

LONDON. —10 p.m., Brahm's Com-
memoration. 

BM MIN 0 HAM.-8 p.m.. Playlets. 
BELFAST. —8.15 p.m., Belfast Radio 

Players in " A Mid-Victoria 
Hour." 

Saturday, May 8th. 

LONDON. — 8 p.m., Students' 
Choruses. 10 p.m., Vivian 
Foster (The " Vicar of 
Mirth "). 

BIRMINGHAM. — 8 p.m., Popular 
Pi °gramme. 

Bon aNESIOUTH.-8 p.m.. Winter 
Gardens Night. 

NEWCASTLE. —8 p.m., A Saturday 
Night Concert. 

Most Popular Broadcasts. 
An analysis of listeners' opinions of the 

past three months' programmes trans-
mitted from 5XX and 2L0 show that 
Sir Harry Lauder's last broadcast came 
first in order of merit among general en-
tertainers. The 7.25 classics came first 
among- musical performances. Among 
the vocalists Mr. R.. F. Palmer's singing 
met with most appreciation, and next to 
Sir Harry Lauder the most popular en-
tertainer was John Henry. " Pimile-
mon," Sir H. Walford Davies, Prof. 
Julian Huxley, and Father Ronald Knox 
were at the head of the list, in the order 
named, among about a hundred speakers 
and Sandler, Colombo and De Groot were 
first among the bands and orchestras, 
with the London Radio Dance Band in-
cluded in the first eight. " The Quest 
of Elizabeth " received more than three 
times as many appreciations as criticisms. 

0 0 C 0 

International Relays. 
After numerous public announcements 

of the projected interchange of pro-
grammes between 5XX and Hilversum 
once fortnightly, it was a pity that the 
excellent programme which the Dutch 
station transmitted to give the innova-
tion a good send-off should have suffered 
so many interruptions. It seems strange 
that the hour fixed for this broadcast 
should have been chosen for official wire-
less meteorological experiments. The 
view taken by listeners is that some col-
laboration should be possible between the 
B.B.C. and Government departments 
whenever an international relay of such 
importance is fixed up; and I understand 
that the company's engineers will in 
future take steps to notify other w heless 
interests, so that interference may by 
mutual arrangement be avoided except 
in cases of extreme urgency. 

0000 

Regular Transmissions. 
In the meantime I am able to state 

that a considerable extension of the time 
devoted to international relays will 
shortly become a regular feature of the 
programmes. 

0000 

The Oscillation Evil. 
It is no unusual thing to find that in 

the day's postbag of Savoy Hill 60 per 
cent. of the correspondence deals with 
oscillation. The majority of the com-
plaints come from small country towns 
where the question of dealing with oscil-
lation should be much easier than in the 
vast cities. The policy of calling the 
names of offending towns over the ether 
has proved effective in a number of cases, 
and the B.B.C. will continue to do this 
where the complaints appear to justify 
such a measure. But apart from this 
method of calling attention to the evil, 
Savoy Hill intends to pursue a policy 
of educating listeners, and especially the 
one-valve users, in the orthodox use of a 
receiving set in order to effect a remedy. 
The B.B.C. takes the charitable view 
that much of the howling is due to sheer 
ignorance. 



APRIL 28M, 1926. 

Latest Products of the Manufacturers. 
THE RATHBUN VERNIER DIAL. 
A wide range of vernier dials has 

appeared on the American market, and 
tho Rathbun dial, which is of somewhat 
unusual design, is exceedingly popular. 

he many other American geared 
dials, the mechanism not only provides 
for giving critical control, but ;s arranged 
to convert the instinary type of condenser 
fitted with situa re law plates to be equiva-
lent as regards rotation of the dial to 
one possessing straight line frequency 
tuning. 
A particular merit of the Rathbun dial 

is that it contains no pinions, which in-
variably give rise to some degree of back-
lash, the reduction gearing being obtained 
by means of an arm running in a Cam, 
the contour providing the necessary con-
version to straight line frequency tuning. 
The operating dial is of entirely new 

design, and a pa rt ictila ny attractive 
appearance is obtained by moulding in 
Bakelite. The operat ing knob is 3gin. 
in diameter, the large diameter facili-

411',1 111111 
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Rathbun straight line frequency con-
verter. A, the base plate. B, shaft of 
the variable condenser, which Is off set 
from the centre of the dial. C and D. 
spindle and bearing. E and F, eccentric 
arm and guide pin. G, converter cam. 

biting critical adjustment, while the 
scales is not less than gin. in depth, the 
divisions being conspicuous and easy to 
read. 
The Rathbun dial is imported by the 

Flothermel Radio Corporation of Great 
Britain, Ltd., 24-26, Maddox Street, 
Regent Street, London, W.I. 
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WOOTOPHONE VARIABLE 
CONDENSER. 

F. E. 1Vootten, Ltd., 56, High 
Street, Oxford, include among their 
range of component parts a variable con-
denser of low loss design. 
The end plates are substantial, and are 

pressed front aluminium sheet almost 4in. 
in thickness. The fixed and moving 
plates are of brass, and accurate spacing 

The Wootophone low loss condenser is 
provided with substantial aluminium end 
plates, while the fixed and moving plates 
are of brass bonded together by soldering. 

is olitained for the moving plates by 
means of brass washers, while the fixed 
plates are carried in slots along the sides 
of gin. square section brass bars. A good 
feature is that all plates are soldered in 
position, ensuring good electrical connec-
tion, while positive contact is made with 
the moving plates by mea is of a copper 
spiral pigtail connector. 
The method of holding the moving 

plates centrally in position between the 
fixed plates is unusual, as a raised collar 
is not left standing on the main spindle, 
neither is a spiral spring washer em-
ployed. A stiff bronze spring is mounted 
on each of the end plates, which are 
adjusted by means of tension screws to 
exert a hard pressure on the spacing 
%%ushers at either end of the fixed plates. 
The springs -thus hold the fixed plates in 
position, and at first sight One is a little 
doubtful as to whether this method is 
satisfactory, for any weakening of the 
springs which may result in the course 
of timo would bring about a displacement 
of the plates. The springs are, however, 
exceedingly stiff, and in consequence it 
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is not possible to displace the moving 
plates by applying pt•essure to the end 
of the spindle. 
The dial has a particularly fine appear-

ance, being a dean moulding in Radion. 
0 0 0 0 

COSMOS MICROMETER 2-COIL 
HOLDER. 

The Metro-Vick Supplies, 'Ltd., 4, 
Central Buildings, Westminster, London, 
S. W.1, have designed a new type of two-
coil holder intended for baseboard mount-
ing. The base piece is a moulding of in-
sulating material possessing a remarkably 
dean finish. One of the coil holders is 
pdmattently screwed in position, while 
the other is carried on a vertical spindle 
and is rotatable by means of an extension 
handle. 
As well as the swinging movement, of 

the extension handle, which is provided 
fi ti' obtaining quick. adjustment, the knob 
can be rotated. The spindle of the operat 
ing handle carries an eccentric cam whin, 
revolving in a slot., imparts a critical 
movement to the moving coil holder. The 
design is very ingenious, and the rotation 
action for obtaining fine adjustment is un-

Cosmos micrometer coil holder. 

'l'ut iii edly useful for obtaining critical 
emit rol. The fine adjustment obtained by 
rotating the handle, however, depends 
upon keeping the knob in one position as 
it revolves, and it would seem that it is 
almost as easy to give a small degree of 
movement to the extension handle as it 
is to hold it critically in a stationary posi• 
tion anti to apply a rotating movement. 
The dean, dull matt finish of the 

moulded parts renders the appearance ni 
this roil holder far superior to the more 
usoul typos rut front thick ebonite sheet. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 

Correspondence should te addressed to the Editor, " The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 

POINTS ABOUT PORTABLE RECEIVERS. 

Sir,—I read with considerable interest the general notes ots 
the subject of portable receivers by " The Wanderer " in your 
issue of April 7th, and feel bound to disagree with the body of 
his remarks. 

Firstly the portable that requires a separate antenna is, and 
always will he, commercially a failure. Only the most fiery 
enthusiast is likely to bothei about hanging wire on a tree 
wherever he goes, and in any case such preparations usually 
attract a horde of gaping sightseers whose presence is objec-
tionable. 
Barring absolutely the superheterodyne, which ns a portable 

must either weigh about fifty pounds or be a dismal failure, 
it is possible to produce a set that operates satisfactorily with 
a frame of modest dimensions. The contention that it must be 
used " under the transmitter " is a fallacy. 

Regardisig valves, the 0.06 type is unsatisfactory; preferably 
use a valve with filament of adequate strength in conjunction 
with an unspillable accumulator; the weight will not exceed 
that of a dry battery. 
Spring valve holders are worse than useless, whilst the rigid 

type are consistent filament breakers; use holders bedded in 
sponge rubber and of suitably limited movement. 
The place for the loud-speaker is inside the set, although I 

agree that the atrocities fitted into present commercial portables 
would &ter any but the bravest. 
To sum up, the totally enclosed portable is a possible pro-

position, but a most unsuitable job for the amateur to attempt. 
• If of sufficient interest, I should be happy to show your 
• contributor my idea of a portable, when I feel assured of 

obtaining a convert. It measures 16in. x 10in. x8in., weighs 
about 16 lb., contains absolutely everything, including properly 
designed loud-speaker, and has range of at least 100 tuiles from 
Daventry or 40 miles from normal station ; I may add the 
number of valves is three. L. W. RUSKHAM. 
London, E.15. 

A USEFUL METER. 
Sir,—In spite of the valuable educational work done by The 

Wireless World and other periodicals much amateur wireless 
practice still has an empiric and casual character as a natural 
result of its sudden popularity among millions uninstructed in 
the principles of electrical science, and in particular, ignorant 
of, or indifferent to, its quantitative laws. 
Your first leaderette in the issue of April 7th indicates one 

result of this in its reference to the danger of faulty apparatus. 
You indicate the remedy on pages 53,5-6 of the same issue. 
An amateur equipped with the Alltest meter there described 
has no fear of being palmed off with a " dud " grid leak. 
Given this instrument and its simple and wonderfully cheap 
accessories, he is able to test H.T. and LT. battery voltages, 
apply exactly the grid voltage recommended by the valve maker 
and so eliminate distortion, regulate potentiometer and filament 
resistances, check the valises of all resistances, ti are faulty con-
nections and leaks, measure filament and plate current, and, in 
short, make every kind of measurement necessary in D.C. work. 
He can build a set that will "come in " at first trial, for he 

can make the correct choice of each of the bewildering multi-
tude of factors whose permutations and combinations affect 
reception. He will in the long run save money, and get 
improved results. As he works he will insensibly, almost, be 
comparing cause and effect, and acquiring an insight into the 
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natural laws upon which the art of wireless telephony depends. 
The results would be worth the price of the set of expensive 
instruments hitherto required, much less the negligible cost 
of this single meter. GEO. W. BAKER, B.A., B.Sc. 

AMATEUR TRANSMITTERS. 
Sir,—Is not the essential peint that transmission ois un-

authorised wavelengths is a violation of the licence terms and 
thus brings to disrepute amateur work in general, and en-
dangers the licences which are issued to men obviously more 
qualified to possess them? 
I have measured amateur wavelengths in this district during 

the past few days, and it is common to find 310, 320 metres 
and similar frequencies in use. With regard to the critics' 
recent remarks, I agree with them. Undoubtedly the micro-
phone appears to be the only instrument used for the purposes 
of experiment. Perhaps the simple nature of itS construction 
and operation particularly adapts it to the use of those who 
are unable to differentiate between 440 metres and 310 metres 
transmission wavelength. If the offenders are members of a 
radio society surely control can be exercised—if not, the society 
could use some of the energy popularly supposed to be given to 
tracking down " howlers" to compiling black lists of irrespon-
sible amateur transmitters. In any case, an explanation appears 
due from local societies in the area under discussion. 
I for one do not propose to allow these illegitimate trans-

missions to jeopardise the facilities granted to some of us who 
have, I hope, some claim to them (otherwise than as a "micro-
phone " expert) if a list of offending stations sent to the 
authorities will prevent it. CHAS. M. DENNY (6DN). 

Cheadle Huline. 

Sir, -I have read with interest the correspondence in your 
columns regarding amateur transmitters and the public, and 
would like to give you my views on the subject as regards 
the Manchester district. In the first place let me say that I 
have no prejudice whatever against the genuine licensed 
amateur transmitter, and think that he is sufficiently handi-
capped for time already, without being deprived of a further 
two hours on Sundays. The "gentlemen " who are really to 
be complained of in this district, are not the bona-fide licensed 
transmitters, but a clique of unlicensed transmitters who seem 
to think that they own the ether, and who know no more 
about what they are doing than the man in the nsoon. 
From investigations which I have made recently 1 can 

confidently say that more than- half of the amateur transmis. 
aluns in 'this district at the present tinte emanate from un-
licensed stations with false call-signs. Perhaps it is this type' 
of individual that some of your correspondents refer to. 
I hope no licensed transmitters will take this letter as being 

a slur on them, as I quite agree with Mr. Prosser (6YS) that 
there are some of the hest transmitters in the country in the 
Manchester district. 
I think it is high time that the radio societies were d.,ing 

something to put an end to all these unlicensed transmissions, 
and if any of the amateurs concerned with the transmissions 
read this, I might warn them that any of their addresses which 
fall into my hands will be reported to the G.P.O., as the', are 
a positive iMisance, and it is this type of gentleman that earns 
a bad name for the bona-fide transmitters. 
T might say that .one of these " pirates " cannot even control 

his IPW11 tongue, much less a transmittingStation, as one Sunday 
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evening, two or three weeks ago, he was heard swearing over 
the ether about someone who was heterodyning and so spoiling 
his " experiments." I hope that after reading this you wilt 
realise what things really are like in Manchester, and that some-
thing ought to be dome to put. an end to this sort of thing, for 
the sake of the licensed transmitters, of whom there are quite 
a number in the district, doing very good work, and who should 
be encouraged in every way and highly respected. 
Chorlton-eum-Hardy, Manchester. NIXON. 

----
Sir,—On opening my copy of The Wireless World for April 7th 

I saw before me a most enjoyable criticism of myself by Mr. 
Psosser (6YS), of East Aberthaw, Cardiff. 
I must say Manchester amateurs have found a champion in 

Smith Wales! 
NVill Mr. Prosser let us know which Manchestvr amateurs lie 

has worked with on telephony bet \reel' 300-390 Indies, as those 
are the OliCel I was complaining about? 
When you are listening to a foreign statigun 200 miles moro 

away, and an amateur starts lip a few miles a way, the distant 
station is blotted out and you can hear what he is talking 
about. Hemel' it is naturally very distorted. Of cabers'., when 
the amateur is more distaik you; calumet make out a word. 
I can assure Mr. Prosser that I do not " know all there is 

as regards radio," but some day I hope to know as Winch as 

he does. " Can I operate a valve transmitter? No! Inn 1 
do not think I could produce wore! SoillitiS than some trans-
mitters do. The remarks about a .001 variable cendenser re-
lated to short Wave reception, not transmission. If I have 
annoyed South Wales so much, I fear to think of what, might 
happen if I complained to the Manchester Radio Su'eiety. 
I do not think anybody would want to limit amateur trans-

mission if they would only work away from the fereign stations, 
but it is very annoying, especially when listening t.. Madrid at 
midnight, to have it helergelynek when the rest 'If the wave-
band is empty. 
Could not the amateur listen in for a bit and adjust his 

transmitter to a wavelength that will not interfere? 
Wallington. Manchester. 0. N. Vi il  

IGNORED QSL CARDS. 

Sir,—I net, with interest the reply to Mr. Meissner from 
the pen of Mr. T. P. Allen in your issue of April 14th. 1 
wish to corroborate Mr. Allen's statements ''it the attitude 
of " G" and "Gi " stations towards the QSI, card, for out 
of 126 British stations worked and QSI'd by this station up 
to April 2tel replies have been received front 123. 
Moreover, his assmnption that report cards from Mr. 

Meissner (DE0122) are sent ria "Journal gles 8 " is corred, 
and a personal experience of the methods of this concern in 
dealing with cards addressed to non-subscribers linty afford 
sonic consolation to a number of amateurs who have distributed 
far more " wallpaper" than they have received. 
On the imbruing of April 14th a collection of 19 report cards 

from Continental " hams," ineluding one from DE0122—Mr. 
Ieissner, please note!—was received by me from the T. and 

IL Section QRA Bureau, to whom they had been forwarded 
by the " Journal des 8." Eighteen cif these cards concerned 
transmissions which were made fnuln this Sta ti, 'ii (hiring 
November and December, 1925! 
The reports were chiefly from French stations and had been 

dated by the operators within a day or two of the date of 
the transmission to which they referred ; since which time they 
hut Ve apparently reposed in the archiVes f the ".fournal.•' 
No responsibility for the delay is attached to the T. and E. 
Bureau, as in a communication dated March 25th E was 
infornmed by the hon. organiser of that department that he 
had no further cards for me at that time. 
I give this experience for two reasons, firstly, in the hope 

that it will dispel the idea, prevalent amongst a number of 
mir British transmitters, that the average French " ham " is 
extremely reluetant to part with his QSL cards; secondly, 
with the object of impressing upon foreign amateurs the de-
sirability of sending their reports for British stations either 
direct to those stations, to a British journal, or to any British 
amateur whose QUA they know. 
I should like to associate my name with that of Mr. Allen 
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in his offer to forward QSL cards from any foreign amateur, 
and to assure Mr. Meissner that it is safe to assume that 99 
per cent. of his reports to British stations will be replied to 
immediately they are received from the " Journal des 8." 

Prestatyn, North Wales. GEO. A. MASSEY (06YQ). 

BRETWOOD "AUTO AUDIO FREQUENCY AMPLIFIER.' 

Samples of the Bretwood " Auto Audio Frequency Amplifier " 
were sent its for test, and we subsequently wrote to the manu-
facturers making certain observations on ihe instrument. The 
fellowing letter, which ive are authorised to publish, was sent 
us in reply. 
Sir,—With i eference to your esteemed favour of the 15th 

inst., addressed to our Mr. Le Breton, we beg to say that we 
are very much surprised with the contents of saine.  

First of all, let its point out to you that emir amplifior is not 
a choke, nor have we ever called it a transformer. You will 
notice that we never use the word " transformer " in our litera-
ture, or on the instrument itself, lint only the word " amplifier." 
With reference to your tests made •as to any reduction in 

ieterference from atmospherics as compared with results ob-
tained from other fibrins of choke coupling. me must say that 
we are afraid you could net have given same a fair test, and 
in accordance with the numenbus testimonials me have received 
from all parts of the country. In fact. if you are still not 
convinced, we egguld possiblm.- at some -future glate arrange a 
demonstration when atmospheric conditions are very bad, to 
prove that eur component. is better than any hansformer or 
choke, in that it does greatly reduce interference. 
Regarding your third prdagraph, we wish to point, out that 

we did not originally set out to design this instrument with a 
view of eliminating -atmospherics, but our aim was to find an 
instrument which combined the advantages of the transformer 
with those of the choke, but which was neither, and in so 
doing we discovered from numerous tests made in London and 
in the country, that whenever other people suffered from atmo-
spherics and similar disturbances. reception on our component 
was comparatively free. and it is only because this has been 
proved in numerou,s other quarters that we felt justified in 
claiming that it was possible to reduce atmosnberico. 
We repeat that. this is all the more noticeable when more 

than one or two stages are used. and we hope you will consider 
its, under the circumstances. justified in making these claims. 
which we are prepared to back up by a week or fortnight's 
trial, as well as a three years' guarantee. Surely this could not 
be a fairer proposition to the publig , and we ig;uve t ill to find 
another firm who will go to the same length. 
We are sum prised that you have thought it necessary to break 

open one of the samples submitted. You could have saved 
yourself all that trouble if von had sent your renresentative 
tg) the works, where vomi could have seen these amplifiers in the 
course of assembly. • We could have then fully explained the 
matter by way of•diagrams, which has been done to a number 
of people who are well versed in wireless theory and practice, 
and who all agree that the special construction of our ampli-
flees leads one to suppose that an automatic pressure tuning 
action takes place in the condenscr, which lies within the field 
of the primary and secondary-
As was pointed out to us by Mr. Kemp, of Manchester, this 

particular arrangement constitutes really a filter circuit, and 
makes it possible to eliminate any frequencies except those to 
which the circuit is tuned, and that is why we gave our ampli-
fier the name of the " Auto Audio Frequency." In any case, to 
eall env component a transformer would be a misnomer, as this 
is not the right name for the ordinary low frequency trans-
former. In general electrical technolmiy. transformer is under-
stood to he ail apparatus whigl is capable, we say, of convert-
ing direct into alternating. or the reverse, or really transform-
ing one current into that of a different character. In a low 
frequency transformer ther u e is no such transformation of 
current, but limero is merely a step-up effect taking place, and 
therefore von will see the reasons why that under no circum-
stances wo•uld we have called our component a transformer. 

if you, therefore, would like personally at any time to go 
into the matter, we should be glad to se,: yeu, or your repre-
sentative, so that any miseenception on your part may be cleared 
away. BRETWOOD, LTD. 

L:gulen, W.1. W. IL le Breton, Director. 
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"The Wireless Worli " Information Department Conducts a Free Service of Replies to Readers' Queries. 

Questions should be concisely tvorned, and headed " Information Department." Each separate question must be accompanied 
by a stamped addressed envelope for postal reply. 

Improving the " Safety Four." 
Some Ihne ago I builf the four-role, m fety 

recei re; diseribrd in your issue of 
August 19/ b , 1925, and am well 
pleased with th , results obtain, d, the 
inst rum, iet fully coming up to the 
(Mims made for - it in the 
article j,, r, sped t of absolute fool-
proof ness," but I should lily, if it is 

possible, to orronge to increase 
the range and sihrtieit of the instru-
ment in order to listin .to More distant 
stations -without int , rfe rence from 
nearby .5/ of IOlt5 iS , h,Hm!er, the re-
• eeive; is ;Winded for ill, use of my 
- family at -such times as I ala away 
»WM home, it is C88CntiO1 that the 
" foolproof " properties of the re-
cricer be not impaired, and if it is 
impossible to effect this eithout dras-
tically altering the, normal functioning 
of the receirer I will abandon the 
idea. 

This receiver was essentially designed 
to give good loud-speaker results on the 
high-powered station up to a distance of 
about 150 miles, and from main broadcast-
ing stations at approximately 50 miles, 
and at the same time to be absolutely con-
stant in the settings of its two dials fel-
ony given wavelength. It was, moreover, 
so designed that no juggling with plug-in 
coils was necessary for tuning even up to 
the Eiffel Tower wavelength, and it was 
not possible to cause the set to oscillate. 
In order to effect this, a direct-coupled 
aerial circuit was used in connect tin with 
an H.F. stage, variometers with special 
switching arrangements being incorpor-
ated and the use of reaction was eschewed. 
In order to increase the sensitivity of the 
arrangement, therefore, it would be neces-
sary to introduce reaction, which itself 
would cause some improvement in selecti-
vity, whilst it would be desirable to use 
a coupled aerial circuit in order to bring 
about a really high degree of selectivity. 
Now in the first place the incorporation 

of reaction would completely upset the 
dial calibration and render the receiver no 
longer foolproof, quite apart from the 
difficulty of adding the ordinary magnetic 
reaction or even the ordinary magnetic 
aerial coupling to a receiver incorporating 
variometer tuning. Fortunately, it is a 
fairly simple matter to overcome all these 
difficulties by the expedient of construct-
ing a simple additional unit consisting of 
a 0.0005 mfd. variable condenser and a 
switch, this unit being quickly coupled up 
to the set when it is desired to eliminate 
local interference and receive distant 
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transmissions. By removing thc unit, the 
status of the receiver as a foolproof instru-
ment is at once restored. The necessary 
connections. which are quite simple, are 
shown in Fig. 1. Here is illustrated the 
tuning arrangements associated with the 
first valve of the receiver. It will be seen 
that the additional unit is coupled be-
tween the aerial lead-in and the aerial 
terminal of the receiver. 
Now, it is equally possible to couple the 

aerial capacitatively to the closed grid cir-
cuit of the first valve of any rital0 re-
ceiver as it is to couple it by the more con-
ventional magnetic method, whilst selec-
tivity is equally as good, with the addi-
tional advantage of greater simplicity and 
flexibility, and if on the broadcast wave-
length the coupling condenser has a value 
of 0.0001 mfd. excellent selectivity with-
out loss of signal strength will be attained. 
On the Daventry wavelength this coup-

hug condenser requires to be somewhat 
higher, this increase being very simply 
provided for by using a 0.0005 mfd. vari-
able coupling condenser. It should be 
I • 

\,1,• 

1st VALVE 

DF SET 

0 0005 
mfd 

—0 
, 

L.T. 
—0 

Fig. 1.—At cement method of increasing 
range. 

pointed out that, this condenser should be 
considered purely as a variable capacita-
live coupling between the aerial and the 
grid circuit of the first valve, and should 
not be regarded as part of the tuning 
system. This matter is, however, fully 
gone into in the reply to G.P.K. in the 
April 7th issue, to which you should refer. 
When desiring to receive a distant 

station, therefore, the coupling condenser 
should be set at a value where the receiver 
is just off the oscillation point, and then 
it will be found that sensitivity and selec-
tivity are both very good. When the re-
ceiver is in th‘s condition, of course, a 
slight movement of the coupling condenser 
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will cause the receiver to oscillate if it is 
desired to search round fur the carrier 
wave of a distant station after the B.B.C. 
stations have closed down. Since the 
coupling condenser will always be at a 
fairly low value, slight movements on it 
will have no appreciable effect on the set-
ting of the aerial variometer. Of course 
in the first place the reading of the aerial 
variometer will be higher than when using 
direct-coupled aerial owing to the removal 
of the effect of the aerial capacity. 
For a fuller explanation of this, you are 

again referred to the reply to G.P.K. 
(April 7th issue). This method of tuned 
plate reaction is very greatly used in 
American commercial receivers. The 
short-circuiting switch is for the purpose 
of making a rapid change back to direct 
coupling when desired. When leaving 
home for a period, however, you are 
advised to remove this additional unit 
altogether. 

o o o 
using a Milliameter as a Voltmeter. 

I 'understand that it is possible to nse 
in as a coltmeter. 1 hare a 
-mitring coil millirtineter reading front. 
O to 25 oc.1., and should like to adapt 
it so that I could use it «s a volt-
meter in eon junction with my 120-
roll 11.7'. battery. Will you please 
¡nf arm nie hair to do this? P. 11. r. 

Since you require to measure the volt-
age of -a 120 volt battery, a good ma x 
mum voltage reading to aim at is 125 
volts. This will mean that every division 
on your dial reading 1 mA. will be used 
to represent 5 volts. Now briefly, your 
requirements are that your milliameter 
should read 1 mA when a pressure of 5 
volts is applied across it, and thus 125 
volts will cause the maximum deflection 
of 25 milliamperes. Now Ohm's Law 
tells us that if an E.M.F. of 5 volts 
causes a current of 1 milliampere to 
flow through a conductor, then the resist-
ance of that conductor is 5,000 ohms, and 
similarly the resistance will be 5,000 
ohms if the voltage is raised to 125 volts, 
and the current to 25 milliamperes. 
The resistance of the milliameter 

windings as at present will naturally be 
very considerably less than this, the 
actual resistance of the windings of a 
medium-priced instrument being about 400 
ohms, and therefore we must add an 
external series resistance. It is obvious 
then, that if we find the actual resist-
ance of the milliameter windings, a very 
simple suns in subtraction will give us 
the value of the resistance to be added. 
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DARIMONT 

BAiicÏiEIES 
(Patented) 

FOR 

DULL EMITTER VALVES 

WRITE NOW for List, with Valve Guide, , 

DARINIONT ELECTRIC BATTERIES Ltd. 
DARIMONT WORKS, ABBEY RD., PARK ROYAL, 
LONDON, N.W.10. 'Pr o,,.'. WemIley 2897. 

Obtainable at 

.111 London's 
Lell'SCP Start s. 

Here is a Valve giving you Finest Q,fLlity and Vol nine 
with Economy. It is of equally high grade ai 
Detector, LE., or l'ower Amplifier. 

The little switch places at your command each ,4 3 
Filaments separately, or any 2 in parallel for Power 
Amplification. Emit Filament gives the Valve a New 
Life. 

ALL VAL\ ES are Guaranteed. 

FOUR IMPROVED TYPES 

A. 4 to 5 VOLTS, 0.15 AMPS. per Fihment 04 
OEA. 2'6 VOLTS, 0.18 AMPS, per Filament, - 13. • 

D.E.2. PS 102 VOLTS, 0.36 AMPS. per Filament 15. 
D.E.013. 3 VOLTS, WOG Am Per Fihrnen1 • 188 

It unable lc obtain from your dealer, s'.-rte direct :— 

NELSON ELECTRIC CO NI PAN 'V LI 11/1 (TED, 

IVI «mortars F»mirk,Lc.riciarb, a:WAS. 
Telegram V nlvenelso, Wimble. London. 'Phone: Wiroblvdon 172. 

MATCHED TONE 
HEADPHONES 

you're tond of sitting up in the wee 
sma' hours to stretch a hand across 

the world, Matched Tone are extremely 
able confederates. With radio you span 
continents and with Matched Tone it be-
comes easier, "comfier" and much more 
efficacious. Distant signals stand out 
clearly; Matched Tone grope in the 
ether with unfailing accuracy. The 
specially matched receivers rri'.ke them 
super-sensitive and tone perfect. You 
are logging a new call - sign every 
day with Matched Tone. 

20/-
Table-Talker Bra ndola A odio Transformer 

30./- 90/- 17/6 " 

Brandes 
Bra 'ides I.inute,i . 296, Regent Street, JI t 

From any good Dea le r 

ut563.n. Stavict wavrarrawva 

Advertisements for " The Wircl.ess World " are (tidy are • pied from firms zee Infieve I() be 1 lt atan zh 1 A43 
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To get pure EBONITE, ask for 

It is made from finest Reestered Trade Mark. It proves its quality in 
rubber and sulphur and QUALITY every test. Its polish 
is guaranteed free from will also please you— 

surface leakage. EBONITE ask to see it. 

R ODS, TUBES, SHEETS, PANELS, MOULDINGS 
Ask your dealer for " bECOL" 

THE BRITISH EBONITE CO., Ltd., HANWELL, LONDON, W. 

i '.111U IV RAM HZ': ARAI H H 

WIRELESS VALVE 
TRANSMITTERS 

The Design and Operation 
of Small Power Apparatus. 

Obtainable from Booksellers 
or direct from the Publishers, 

Price 9/— net. !U 
By post, 9/9. !!! 

ILIFFE & SONS LTD., Dorset House, 
• Tudor Street, LONDON, E.C.4. 

.:11LALiWilaiileillUe:AILAVIM:AMAILAIAM:Aliliaiiii1AUll I 

Wir'éless COUPON 
Retell"' World for 

"HIDDEN ADVT." COMPETITION 
This coupon is available until Monday 10 a.m., May 3, 1926 

Clue 
No. 

1 

2 

3 

4 

5 

6 

Name of Advertiser. Page 

I enter the above solution subject to the published 
rules. 

Name 

Address   

Al 1 

APRIL ISSUE NOW ON SALE. 

EXPERIMENTAL 
VVIRE-. -LESS 

ieWIRELESSISGINEER 

rs. 3d. post free 

READERS who are interested 
in the more advanced 
technical aspects of wireless 

will find much to interest and in— 
struct them in" EXPERIMENTAL 
WIRELESS," a monthly maga— 
zine of radio research and progress. 
Its articles are contributed by men 
who have made special studies in 
wireless work and are acknow— 
ledged leaders in the experimental 
field. 

ONE SHILLING MONTHLY 

SUBSCRIPTION: 14s. per annuli: 

¡mum & SONS LTD., Dorset House, Tudor Street, London, E.C.4 
WAV.aa. 

ELECTRONS 
ELECTRIC WAVES AND 
WIRELESS TELEPHONY 
By Dr. J. A. Fleming, F.R.S. 

A course of popular lectures delivered 
by the author at the Royal Institute 
of Great Britain forms the basis of this 
work. By means of simple analogies, 
Dr Fleming paves the way to a 
discussion of the elements of electro-
magnetism and an explanation of the 
scientific laws upon which wireless 
telephony depends. 
The whole book is written in a 
singularly clear and fascinating manner, 
and all who are anxious to understand 
wireless cannot do better than read 
Dr Fleming's able 
work. It is an excellent 
starting point for further 

PRICE 716 NET 
Post Free 81-

Obtainable from all leading 
booksellers or direct from the 

publishers : 

11.IFFE St SONS LIMITED 
Dorset House, Tudor St London, E.C.4 

A Guide to 
WIRELESS 
LITERATURE 
This booklet, describin,) 
all books published in 
conjunction with "The 
Wireless World," includ-
ing some other volumes 
by Dr. Fleming, will be 

sent FREE on 
REQUEST. 

Mention of " The Wireless World," when writing ta advertisers, will ensure prompt attention. 
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EBONITE 
SHEETS 
RODS & 
TUBES. 

A wahled Silver Medal for 
Ebonite, Crystal Palace Eleciricol 

. Erhibition, 1892. 

OF THE 
FINEST 
QUALITY 

PANELS CUT ANY 
SIZE AND ANY 

THICKNESS. 
Egg Shell Matt or Polished 

Surface. 
LARGE STOCKS. IMMEDIATE 

DELIVERY. 

BRITICAM-EBONITE (Britawnis Riulal.,er & 
Kamptulicon Co.Lsd.) 

7, NEWGATE STREET, LONDON. 
Trl.!dn.., Central 2164 (2 (ines). reirawons: lisitane•in, London. 

i[i1111111111111111111111111 

FILAMENT RESISTANCES 
On Bakelite Mouldings. 

7 ohms 
15 ohms 
30 ohms 

- - 2/3 
- - 2/6 
- - 2;6 

onr.113..ines Phom nt i. îx. 

FIN8TON MANUFACTURING CO., LTD., 
48, Horsoterry Road, LONDON, S.W. 

'Phone: Victoria lrit 

Ad. 

PERFECT Grid—Leak SERVICE 
When you ask your Wireless 
Dealer for a grid-leak he 'twill 
render you perfect service if 
you say you want a reliable one. 

He will at once hand 
you a " Bretwood." 
.111 " Pectwochi" Products carry 
a Three Years Guarantee. 
Write for Complete List. 

Price of GRID-LEAKorANODERESISTANCE 

3/- (Price with Condenser fis illustrated 4'-
l'oslage on either 3d. 

Each. Ohloinable from most Wireless Dedlen 

BRETWOOD Ltd., 12-18 London Mews, Maple St., London, W.1 

The Varley Bi-Duplex Anode 
Resistance. 

The fnii,ott. I. Duplex s, -I. ..f non.inductive wire 
winding has pLeed the Vail. v Anode Resistance far 
ahead of any other make silence in working, 
porit y of tone and absolu',' constancy under all 
atmospheric conditions. 

The Varley Magnet Co.'s a years' experknee in all 
matters relat i v. • to intricate and accurate wire winding 
is a sound guarantee of sat isfaction. 

ronipt,te with Clips and b., 7/6 
Without Clips and base .. . 

80,000, 80,000 and 100,000 ohms. 

Write for Leaflet. 

Constant always 
THE VARLEY MAGNET Co., WOOLWICH, 
(Protri.tori: Oliver Pell Control, Ltd.) LEIS. 

Telephones: Woolwich W3, Fail. 

For trouble-tree condenser ettleience 

always specify the buttons retina 

Watmel fixed condenser. 

Sizes up to 102 - • - P 

bins *0025 to 106 • - - 2 it 

I (erg's a splendid little component, 
ihe Walmel combined Grid Con-
denser and Fixed Grid Leak. 
Saves space, time and money. 
Built to allow the Grid Leak to 
be connected either across the 
condenser or direct to the filament 
of the di. lector valve. 

Price 61E8 each. 
secnd n yeerrarel for fell Molls of Ito 
, oirnel 

The Watmel Wireless Co. Ltd., 
129-a, Doswell Rd., London, E.C.L 
!Unreal...Why for Lniwashire & elisshirt: 
Mr. J. D. 1.(;Ced.. 23. Bartley Street, 

ecr.hillme. Manchester. 

Parrs Ad. 

• • 

0-8 Voltmeter 

v •,.. 

_ 
• , \ LS' 

RELIABLE 2 In 
-IN ¡TEO 4 ENT ..'i .4 

. . 

The 
Reliability 

Mark 

. .. 

Izion Hand Drill 

e---
°SLY 

TAKES DRILLS 2 on 
UP TO 516 in. ../ ••• 
SIX DRILLS - - 1/-

SQUARE LAW 
VAR. CONDENSER 
With Knoll:, tel Dial 
:001 Panel tyre 141 
.1,005 a*. • Imo 4.6 
Vender Wade es.1,1 
Du ',tile r, 
WM.:heels. Ed isr.n• 
Bell, Limen, 3101. 
la nl (usual rrkes). 
New Maiwbridge, 2 
into. II ; 1 rof.l. 2,1 

BRITISH WIRES. 
6.1. de,. dsc. 
IS .. 1/11 3,5 
20 .. 2;2 42 
22 • • ell. 4.7 
21 • • 211 6: - 
26 .. 3;4 51 
20 .. 39 8'8 
90 . 4.10 71 
22 • 5,6 81 
311 .. 8:- 12'- 
40 .. 171- 20'- 

EBONITE PANELS. 
Met I" :: 16. 
a,:i..• 2 2 110 

Is :J..' 46 31 
12 .< 12' 3.9 IV--

125: `.... 31 46 
IS 'e 12' 7,6 58 
4 '., 4' 8d. 6d. 
7 <:, 1,1 1 2 
6 ,.. 6 .1 . 10d, 
Any si,e C.,,.. 

sq. in.. V. id.; l'',1d 

COIL HOLDERS. 
Reliability Vet- 

nier   36 
" Lotus " 2-way 7;- 
" blewey"2-way et_ 
"L. & P."2.way 81 
" Polar "2..way 
c‘,.„,,,enke 8/- 

TRANSFORMERS. 

. 
LF. 

Radio Inst.25•-,27 
Wank, 21 - A 20 
Eureka, No. 2 et,- 
.. Concert (:rd. 25'- 
.. Baby Ora nd 15'- 
Ferranti A.F.4 17.1 

•• A.F.3 75  
ILT•C. ,EmPirle 7 
Formo Shrouded10'• 
McMichaelll.F. 10 
..'Dimic*Coll 10' 

E•T• BATTERIES 
Na in, Wander Plugs 
uov., n - 

6 7 4 ; 96v., 41; 
- 12v., 1 10 ; •If v., 

F.L. Battery, 44. ; 
60v. Ever - ready, 
12 6 ; 36e.. 7/- : 
Niemen, glorked. 

VARIABLE LEAKS 
Filtron 0'7 meg. 1 • 
Wit mel WS   2'6 
1.1.;«,,, ,, Ti-,,,, ...2 6 
Bretwood ...... gr. 

- .. 
. 22sAERIALIVIRE 
,,. 

6 , i h 
.nam r g t Sated. 

- too' 9'3, 

- uLne1•,,, ,_,Ii.;ke .1." 3.1U S 

RELIABILITY 
WIRELESS 

Gunn, NO. 2 ,,,,,, ,q«,,f. I 

HA.: AL.i.AY 
.r.i S'il 

All ¡manic, Liyo.i.. 
Burndept, Ed ¡Mon. 
Bell. Atlas. .5 Mt, 
ling geode foippliod. 

• 0 

a RADIO HOUSE. 
ST.. HUOIDEREF/ELD 

Givrna:"TnORouCsi'lluODUISSif..ti 

Orders 5'6 value, 
carriage pan 

. ad m. . Fader er 5 6, Bd. r 
I., (or packing. 

• 
II 

"CAS"- IIIN" 
The diaphragm of the " Hearthside" 
Speaker is die-cast into a solid 
ring—that means no "rattle" or 
" overload." The horn is non-
resonant—that means " tone." A 
new magnetic system—that means 
" volume." 
You must hear this new Speaker— 
to-day! 

Send now for your FREE copy of our new colalogsw. 

General Radio Co Ltd., 233, Regent St., W.I 

.3 5/-

Advertisements for " The Wireless World " are on/y aecePled t, ti 10 hatoughly r. ha blc. 

ALL 
GOOD 

DEALERS 
DE siOii SMITE • 
SEE IT TO-

DAY 

5 
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MISCELLANEOUS ADVERTISEMENTS. 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in these 
columns is : 

12 words or less, 1.,'- and 14. for every 
additional word, e.g., 18 words 111; 24 words, 2/-
Name and address must be counted. 
SERIES DISCOUNTS are allowed to Trade Advertisers 

as follows on orders for consecutive insertions, provided a 
contract is placed in advance, and in the absence of fresh 
instructions the entire "copy" is repeated from the 
previous issue : 13 consecutive insertions, 5% ; 26 con-
secutive, 10% ; 52 consecutive, 15%. 
ADVERTISEMENTS for these columns are accepted up 

to FIRST POST on THURSDAY MORNING (Previous 
to date of issue) at the Head Offices of " The Wireless 
World," Dorset House, Tudor Street, London, E.C.4, or 
on WEDNESDAY MORNING at the Branch Offices. 
19, Hertford Street, Coventry ; Guildhall Buildings, 
Navigation Street, Birmingham; 199, Deansgate, Man-
chester. 

Advertisements that arrive too late for a particular 
issue will automatically be inserted in the following issue 
unless accompanied by instructions to the contrary. All 
advertisements in this section must be strictly prepaid. 

Postal Orders and Cheques sent in payment for adver-
tisements should be made payable to MIFFS 
& SONS Ltd., and crossed Treasury Notes, 
being untraceable if lost in transit, should not be sent as 
remittances. , 

All letters relating to advertisements should quote the 
number which is printed at the end of each advertisement, 
and the date of the issue in which it appeared. 

The proprietors are not responsible for clerical or printers' 
errors, although every care is taken to avoid mistakes. 

NUMBERED ADDRESSES. 
For the convenience of advertisers, letters may be 

addressed to numbers at " The Wireless World" Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, which must include the 
words Box coo, c/o " The -Wireless World." Only the 
number will appear in the advertisement. All replies 
should be addressed No. coo, c/o " The Wireless World," 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Box No. advertisements ¿re warned against sending 
remittance through the post except in registered envelopes ; 
in all such cases the use ol the Deposit System is recommended, 
and the envelope shouhl be clearly marked " Deposit 
Department." 

r DEPOSIT SYSTEM. 
Readers who hesitate to send money to unknown persons 

may deal in perfect safety by availing themselves of our 
Deposit System. If the money be deposited with " The 
Wireless World," both parties are advised of its receipt. 
The time allowed for decision is three days, during which 

time, if the buyer decides not to retain the goods, they 
must be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return the 
amount to the depositor. Carriage is paid by the buyer, 
but in the event of no sale, and subject to there being no 
different arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
all transactions up to Íto, a deposit fee of z/- is charged ; on 
transactions over (so and under ao, the fee is 2/6; over 
(so, 5/, All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, and cheques and 
money orders should be made payable to Dille & Sons 
Limited. 
THE SALE OF HOME-CONSTRUCTED UNLICENSED 

APPARATUS. 
A New Service to out Readers. 

We have made an arrangement with the Patentees 
whereby readers who wi.1i to dispose of a home-constructed 
receiver not licensed under the patents made use of, can 
do so by means of the Deposit System referred to above. 
The person desiring to sell, in sending us particulars for 

his advertisement, will in every case make use of a Box 
No., and should add to the price which he requires the 
amount of royalty customarily paid by manufacturers, ids. 
in the case of Marconi Patents the amount should be 
calculated at 1216 per valve holder. 

lf the purchaser is satisfied with bis purchase, the sum 
realised will be forwarded to the seller, less the amount 
due in respect of royalties, which amount will be paid by 
" The Wireless World" to the owners of the patents 
concerned. and a certificate will be handed on to the 
purchaser of the set. 

FOR SALE. 

WOOD Horns for all speakers and gramo-
phone attachments. There's one for 

Amplion Junior, ditto goose-neck bases, Lis-
senola, etc. There's only one best; it's the 
" Allwoodorn."-Manufacturer : Maddison, 
2.e, Ronald's Road, Highbury, N.5. List free. 

(1914) Church IH11, Purley, Surrey. (2036) 

Mention of " The Wireless Trorhi." when writine to advertisers, will ensure PromPt attention. 
P46 

For Sale.-Contd. 

CONI PLETE Burndept • Receiving Stat ion, 
wavelength range 150 to 6,000 metres, in-

cluding Burndept Ultra IV. receiver, Mark IV. 
tuning panel, 8 Burndept coils, S.t to 300, 2 
pairs Sterling headphones, 2 rICCUMUlatOrS (6v: 
8oamp.), Ethovox loud-speaker, aerial com-
plete with switch, 4 Marconi R. valves, IL.S.3 
and EL.S.5 power valves, any reasonable price 
accepted; what offers?-The Secretary, Read-
ing Rooms, Rawcliffe, Yorks. (2025) 

XC EPT1ON AL Offer !-Complete set 
M.H. Tuned Supersonic Units (150-2,000 

metres), Autodvnes o, s and 2 reactors, etc., 
gOS. ; Weston flush panel type amp. meter (1-7 
so). 4os. ; " Primax " loud speaker, 05.-
BM lISKE, London, W.C.E. (204E) 
N Absolute Bargain !-Complete Short-
wave Transmitter and Receiver and Acces-

sories, cost £58, for sale. Would accept £35 
or sell separately. Also broadcasting appara-
tus. All perfect condition and first-class work-
manship.-Box 7755, W IRELESS W ORLD Office. 

(2042) 
ETERODYNE Wavemeter, 114-220 

-I- metres, calibrated at N. complete 
with valve and original calibration chart, bar-
gain, £5 ms. ; 4-valve receiving set, Il. F. 
(let.. 2 1..F., requires one L. F. transformer, 
mahogany cabinet. G.E.C. slow-motion aerial 
condenser, £9; R.I. tuner, as new, 255.; 
Polar precision condenser, .0005, 8s. 6d.; 2 
intervalve transformers, ios. each.-6. U, 
Eastcliffe, East Bank Road, Sheffield. (2040) 

-VOLT (ienerator, Amplion 
Radiolux loud-speaker, new, 

large oak model ; 2 Ifart 6o-volt accumulators, 
new ; 12h). spark coil; 3 11.F. Igranie trans-
formers ; broadcast range, new ; Atlas vario-
meter; Silvertown transformer, etc. Best 
offers. Also choke control aircraft telephony 
transmitter.-Aspden, ti, Southport Road, 
Chorley. (29.39) 

(2 11.F.) Unit Set, Peto-
-1; Scott, given away at £4 15s.; [-valve 

£t 15s,; Writes' 2-valve ampli-
fier, £3. Numerous components. Stamp list. 
-Clark, 47, Daisy Bank Road, Manchester. 

(2038) 

CtAER --- ANCE Bargains.12o-ohm head-
phones, 4s. 6d. pair ; microphones, is. 6d.; 

small transformers, 2s. 6d.; Jack plug, 9ft. 
cord, 2S. ; 4-pin plug, 5ft. cord, is. 6d. ; fan 
motors, any voltage, los.; Marconi variable 
condensers, 4s. 6d.; Morse transmitting sets, 
cet R.A.F., 7s. 6d.; hand telephones, 3s.; 

11.1). electric motors, with blowers, too volts 
D.C., 5os. ; ear phones, se. 6d.; G.P.O. 
hand phones, 2s.; m mfd. mica condensers. 
H.T., r,s.; 11.1). motor, too volts D.C., £6; 
ditto, h.p., 9os.; .025 Mansbridge conden-
sers, 6d. each; i,000-ohm chokes, is. 6d. 
modulation transformers, 5s.; large horse. 
shoe magnets, is. each. Post extra cad 
item.-Galpin, 16, •Loampit Hill, Lewisham 
London, S.E.13. (2037 

LONG-RANGE Nlarconiphone, V.2 receiver for sale. Latest long-range model witl 
rotary tuning. All B.B.C. and Continents 
wavelengths,' including Daventry and Radi. 
l'aris, perfect condition, £7 or near offer.-
Peter, ro, Meadow Way, Wembley. (2031 
rp RANSNI1T wireless from one room 
-L another via your bell wires. No extr 
wiring necessary. New system. Condenser 
plaque, etc., and full instructions, 6s.-Bo 
8 W IRELESS W ORLD Office. (203t 

2,800 

For Sale.-Contd. 

OSCILLATING Zincite and Contact, 2s. 6d.; simple, original circuit, is.; excellent 
results; other parts stocked.-Ledsham's, 297, 
King Street, Hammersmith. (1888) 2-VALvE Loud-speaker Receiver with awe_ 

made switching built with best compon-
:.nts, price, including royaltks, £6 5s.; 3-
valve set, £7 575. bd.; Leclanché high-ten-
don batteries, require no charging ; head-
dimes, I2S. fid. pair. All pails stocked. List 
.m application. Trade supplied.-G. 
16E, Greenway Road, Taunton, Somerset. 

(1979) 60-V01-T Wet „3-1.T. Batteries, in wood 
case, no recharging, practically ever-

lasting, Leclanché principle; 19s. 6d., cash on 
lefivery, lists free.-Tennant's Wireless, Hyl-
•on Road, Sunderland. (1983) WESTERN Electric £8 Loud-speaker, used 

few months; what offers?-35, Belmont 
Road, St. Andrews, Bristol. (soli) 
'XT E\\' Apparatus, guaranteed, 4-valve set, 
n complete; i2ov. Hart accumulator ; bv. 8o 
Hart ; Polar loud-speaker ; detail on request ; 
£39 ; cost £59.-226, Warwick Road, Greet, 
Birmingham. (2013) TREE McM ichael, tuned, Intermediate 
1. Supersonic Transformers and tuned filter ; 
£2.-Box 7707, W IRELESS W ORLD Office. 

( 
THREE .0o.)25 Sterling S.I.. Conden2s(e"r4s), 
-I- without dials, res. each ; Igranic 3-1 
transformer, los.; Polar R.C.C. unit, 7s. 6d.; 
Burndept 3-way coil-holder, sos. ; Amplion 
Junior loud-speaker, 2,000 Ohms, 35s. ; 2 Peto-
Scott I I. F. low-loss transformers, 250-550, 
155.; 2 :McMichael H.F. transformers', 300-
too, 1,100-3,000, 7s 6d.; all in new condition 
and guaranteed perfect.-Box 7708, Wnent.Ess 
•W ORLD Office. (2055) 

URN DEPT Ethophone Grand 5-valve Re-
ceiver, cabinet by Broadwood, cost £120, 

receive all British, Continental stations on 
speaker, perfect condition, receiver, valves, 
batteries, speaker, and special enclosed table ; 
£47; will sell separately.-" Dalmeny," 
\Voodberry Grove, North Finchley, N.I2. 

'Phone ; Finchley 0g84.(2016) 
Q ET 5 ILE. Transformers; ios.; C.O.D.-
1.) Whitehead, 13, Kitchener Road, Ipswich. 

(2057) 

WRGAIN.---Fada, latest model, long-short, 
revalve Neutrodvne receiver, as new, com-

plete. with valves, gets almost anything with 
perfect reproduction, heard any evening; £30, 
no offers.-Edwards, iti, Leeside Crescent, 
Golders Green. 'Phone : Speedwell 3395. 

MCMICHAEL ILE Detector and 2 (so 1 i..1() '). 

in 2 mahogany cabinets and C.A.V. 
accumulator, trial against deposit, guaranteed 
perfect ; £12 Jos.-Baker, 8, The 

I (123.0d21 oe Staines. 

L1SSEN Regenerative Reactance, unused, 
205. ; also complete set of Fellows coils 

its), sos.-29. Colonnade, Russell Square, Lon-
don. \\'.C. s. (2020 

EN')ER1MENTER'S Annual Clearance.-
Only best British components for sale, ex-

cellent condition. Send stamped addressed en-
velope for list.-Box 7737, W IRELESS W ORLD 
Office. (2023) 
'POR Sale.-Marconi Straight Eight, abso-
.12. lutelv new. Will take £50 cash, includ-
ing H.T: batteries and valves.-Ault, Ashley, 
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For Sale.—Contd. 
TWO unused Brown's amplifiers, £2 each; 
1 one double Brown's relay, LS; unused 
V24 and QX valves, 135. eaCh; aloos5 
Sterling square-law con! -users, los. each.— 
Bushell, 5o, Slraftesbury Road, Ilammer-
smith, W.6. (2032) JJIGH-TENSION Accumulamrs.—Less than 

half cost of dry batteries. Simple build-
ing and charging instructions, plus one fully-
assembled sample cell, 25.-130x 7747, Wm:- 
LEss WoEt,n Office. (2029) 
MARK III. Tuner, 300-3,000 metres, con-
.1.11 tains two .0015 variable condensers, 
tapped Litzendraht coils, crystals, etc., per-
fect condition, 55s. ; also G.P.O. polarised re-
lay, rewound, 2,000 ohms, 25s. Can be seen 

-.evening after 7.—Holman, 41, York Street, 
Baker Street, W.,. (2030 

EXCHINGE. 
uTERLING NIellovox, exchange for Volt-
1.3 meter or anything useful.--C. E. Moore, 
St. Neots, hunts. (2033) 

FINANCIAL PARTNERSHIPS. 

pARTNERSHIP.—Radio Engineer in Paris seeks active partner with some capital to 
extend business.—Write : Radio ¡IV, 4r, Rue 
de Liége, Paris, 8e. (2027) 

MISCELLANEOUS. 
A WIRELESS Doctor.—If your set is giv-
fl. ing trouble or you want advice a com-
petent expert will call (anywhere in Greater 
I.ondon) and put you right. No result, no 
charge.—Alexander Black, 2, Woodville 
Grove, N.r6. Clissold 3687. (2002) nHARGE Your Own Accumulator.—Send 3d. 

stamp to-day for lists of our small gas 
and petrol engines and dynamos, and complete 
charging sets, from 20 10- 160 watts.—Tom 
Senior, Cleckheaton, Yorks. (0013) 

PATENT AGENTS. 
AT BRYSON, B.Sc., Chartered Patent 
1'V • Agent, 2o, Southampton Buildings, 
W.C.2. 'Phone : lIolborn 672. (1297) PATENTS and Trade Marks Obtained.— 

11. T. P. Gee, Patent Agent, Member 
R.S.G.B., A.M.1.R.E., 51.52, Chancery Lane, 
London, W.C.2. 'Phone: llolborn 1525. 

(0001) 
REPAIRS. 

TRANSFORMERS rewound to guaranteed 
1 efficiency for 12 months, 4s., or exchanged 
for another, any ratio, 5s. ; iron core wire-
wound chokes for L.F. amplifiers, 6s.-115, 
Links Road, Tooting. 

TUITION. 
mORSE Learnt Easily in One llour, anyone, 
1111. any age, anywhere, with " Simplete" 
apparatus. Cannot fail. Post free 2s. 6d.— 
Simplete Co., 44, Bedford Row, W.C.r. 

(2028) 
WANTED. 

WANTED.— Special Five or Anglo-American 
Six Set.—A. Davey, Moorland Road, St. 

Austell, Cornwall. (1996) AGENTS.—" Laker '' Steel Nlasts ; liberal 
commission; exclusive territory.—Laker, 

Engineers, Beckenham, Kent. (2024) 

GOODS ideas and patents required by re-
sponsible 1,011,1,in )Vireless Accessory 

Manufacturer who Will purchase outright or 
manufacture udder licence. Now preparing 
for coming season.-1lON 7736, W IRELESS 
Worm) Office. (2018) WANTED.—High-tension Dynamo for 

To-watt transmitter.—Llewellyn, Bal-
dock Road, Letchworth. (2035) 

Advertisements for " The Wireless World .1 

Wanted.—Contd, 

WANTED.—Magnavox Loud-speaker, any 
condition, horn -not necessary.—Radio 

Electric, 57, Holdenhurst Road, Bournemouth. 
(2026) 

BUSINESSES & PROPERTY FOR 
SALE, TO BE LET, OR WANTED. rOR Sale.--1.ittle f4oldmine; thriving town ; 

Essex ; smart shop, workroom over; smart 
man could make o weekly.--Underwood, 
57, Panton Street, Cambridge. -(2022) 

SITUATION VACANT. 
UDAN Government.—Vacancies exist for 
Telegraph and Wireless Inspectors in the 

Engineering Branch of the Posts and Tele-
graphs Department, Sudan Government ; pay 
LE.3oo to £'E.324 on 2 years' probation, after 
which permanent service may be offered ; age 
23 years upward ; single men preferred.—Full 
particulars on application in writing to Con-
troller, Sudan Government London Office, 
Wellington Hou'-, Buckingham Gate, 
marking envelope " Telegraph Inspector " or 
" lVireless Inspector." (2012) 

AUCTION SALES, 

Owner Giving Up Business. Without Reserve. 
l'o ELECTRICAI„ W IRELESS ;OOHS, A ND 

MACHINERY DEALERS. 
3, 5 ANu 7 SOUTIIVI'LLE, WANDSWORTH 

ROAD, S.W. 
(Short train ride from Vauxhall Station.) 

H ENRY SHAW 

Is Instructed to Sell by Auction, on the 
premises, on 

TUESDAY, MAY 4111, AT 12.30 PROMPT, 
The Whole of the Stock, Plant, Machinery, 
and Fixtures, including a New Drummond Sin. 
Centre S.S. & S.C. Lathe, Capstan Lathe, 
Saw Bench, Power Drilling Machine, 3 h.p. 
220-volt D.C. Motor, Avery lo-cwt. Plat form 

Scales, Tools, Belting, etc. 
Wireless Material includes 700 pairs Iliad-
phones, Crystal, 2-, 3-, and 4-valve Sets, 
400 Coil-holders, T,noo Cabinets, r,000 Aerial 
Winders, Loud-speakers, 300 Coils Single 
Flex, Aerial Wire, Ebonite Sheet Sound-boxes, 

Tuners, Galvanometers etc. 
Electrical Material includes Cable, Distribu-
tion Boards, Accumulators, 200 Car Accumula-
tor Cases, Jars, all kinds of Accessories and 

Fittings. 
1,000 Lenses, to,o0o.Rubber Grips, Counters, 

Counter Cases, Office Furniture, etc. 
On View Day Previous and Morning of Sale. 
Catalogues from THE AUCTIONEER, 85, NEW-
INGTON C.Nt-sEw.‘v, S.E.r. 'Phone: Hop 3862. 

YOUOCAN TAKE IT 
FROM NEI 
That our Summer 
Catalogue contains 
the finest Radio Bar-
gains ever offered. 
600 Illustrations of a 
wonderful selection of 
unique apparatus. 

Send 4e1. stamps. 
ELeCTRADIX 

RADIOS, 
. prer Thames St. 

London, 

Parrs Ad 

are only accepted front firms um believe 

Auction Sales.—Contd. 
To 111 It El ESS ,1,NU ELECTRICAL GOODS EXPOR-
TERS, MAXI' FACTUR ERS, FACTORS, RETAILERS, 

ETC. W ITHOUT RESERVE. 
13, HIGH HOLBORN. LONDON, \Mi. 

H ENRY ej S"" 

is instructed to Sell by Auction on THURS-
DAY, MAY 6T1t, AND FOLLOWING DAY, 

AT 11.30 EACH DAY 
Various Stocks, including Polar Blok Crystal 
and 1- to 8-valve Sets, 1,700 Polar Precision 
Condensers, immense quantities of P.B. Coil-
holders, Holderstats, Rheostats, Anode Resist-
ince-holders, Peanut Valve-holders and tissen-
stat, ditto and Rheostat, Gambrell, Shrouded, 
and Intervalve Transformers, Terminal Panels, 
Variometers, Valve-holders, Labels, Terminal 
Boards, 23,500 0.B... Knobs, Multiple Ter-
minals, Crysial Detectors. Loud-speakers, 
Mollard Condensers, Dubilier Resistances, 
Igranie Transformers and Variometers, Jacks, 
Polar Coils, Switches, 22,000 Fuses, Fuse-

holders, el e. 

C.A.C. Valve and Crystal Sets, Marconi Sets, 
Buzzers, Headphones, Ormond Condensers, 

etc. 
200 Magnavox Loud-speakers, 300 Crystal and 
i-valve Amplifiers, 2,000 5M.F. Fixed Con-
densers, so New 6-volt 40-amp. Accumu-
lators, Micophone i-valve Sets, Ebonite 
Panels, Formers Valve Legs, Dubilier Grid-
leaks, Knife Switches, General Radio Co.'s 
1-, 2-, 3-, and 4-valve Sets, Amplifiers, etc. 

Polar Blok Sets in Adams, Chippendale, and 
Jacobean Cabinets, r,000 Reels Tinned Copper 
Wire, Coils and Drums of D.C.C. Wire, 2,000 
Coils Tinned Copper -Aerial, 240 Coils Maroon 
Flex, iso Coils Rubber-covered Flex, 150 Coils 
Aerial Wire, 5o Coils 1/20 Twin-twisted V.I.R. 
Wire, 250 Fuller's Sparta Crystal Outfits with 
Phones, complete, 400 .10-12-amp. Ironclad 
Switches, Fuses, etc (Pinnacle), 214 dozen 5-
amp. Switches (also by the Pinnacle Co.), Dis-
tribution Boards, Bell Pushes, 700 New Fuller 
Plate Type Accumulators (2, 4, and 6 volts 
up to 200 amps.), and large quantities of Eke-

tricot Goods and Material. 
On View Day Previous and Mornings of Sale. 
Catalogues upon Application to THE AUCTION-
N EER , 83, NEWINGTON CAUSEWAY, S.F.,. 

'Phone: Hop 3862. 

551-
Go-volt, 3-amp.-hour, oil submerged. Wilt last 

lifetime. Write for descriptive Folder. 
MONEY RETURNED IF NOT SATISFIED. okalnable add eon 
ACCUMULATORS ELITE, 31. Waterhouse St., Halifax. 

Tmde Supplied. Telephone: 1304. 

to be thoroughly reliable. A47 
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Accumulators Elite ... 
A.J.S. & Co. (10111, 1.1.1. 
A udion Radio Co... 
A utoveyors, Ltd. • 
Bowyer-Lowe Co., Ltd. ... 
Brandes, Ltd. 
Bretwood, Ltd. 
Britannia Rubber & Ka mptulicon Co., Ltd. 

British Ebonite Co., Ltd. 
British L.M. Ericsson Mont Co., lid. 
)turndept Wireless, Ltd. .. 
Cahill & Co., Ltd. ... . . 
Caxton Wood Turnery Co. 

Charlesworth, W. ... 
Chloride Electrical Storage 
Crompton & Co.. Ltd. ... 
Darimont Electric Batteries. 

1,e4ie à; CO. 
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1),,i,dier Condenser Co. (Pe'''. ltd. 

I. im•ton Mani'. Co., Ltd. ... 11 
Fitzpatrick. H. D., & Cu.... 
Garnett, Whiteley & Co., Ltd.... 
Ceneral Radio CO., Ltd. ... ... 11 
(swell Engineering Co., Ltd. ... 
(.. Dutton Eke. Co. ... ••••••  14 
Craham, Alfred, A Co. .. ..• 
Darnley Bros., Ltd.... 
11 ildick e midi k ... ... ... 14 
hunt. A. IT.. Ltd. .. ... ... 
Igranie Electric Co.. Ltd. ... ... 
Jones & Stem art . 
Lisses. Ltd. ... ..• ••• . ••• ••• ••• , 

5 

London Elec. Wire Co. & Smiths. Ltd. Cover iv. 
Lust relax , Ltd. ... •• • ... ... ... 14 
Maeoniphone Co., Ltd., The ... ... 1 

Nekl lane', L., Ltd. 

Our Valves are admitted to be the best 
British made valves on the market. 3 Volt 
.06 L F or H.F. only 10/6 2 Volt '34 only 
1016. Power Valves from 12/6. Write at once for 
ourFREE wOOK and get full particulars. If 

Your dealer ,s -tied" we supply 
'weer. RA MONS LTD. Radio,, 
Works, BOLLINGTON. 
acciesfied Ravi Ind 

WIRELESS MASTS. 
GALVANIZED TUBULAR TELESCOPIC. 

Complete with base plate, ground pegs, stay 
wires, straining screws, pulley and cleat. 

35ft. High 23 2 6 5oft High £8 15 0 

HILDICK & HiLDlC, Neck Road, Walsall. 

TIME 

WEATHER 
BY WIRELESS 

By W. G. W. Mitchell, 
B.Sc., F.R.A.S., F.R.Met.S. 

T
HE first half of the book sets out 
to explain how time signals are 
sent and how they may be 

received with the utmost accuracy. 
Accuracy is, in fact, the key-note of 
the time-signal section. The latter 
part, which is devoted to the weather, 
will enable the amateur to distinguish 
the different weather telegrams, and 
for this he must acquire a knowledge 
of slow Morse. (Our book, Perry Morse System, 
7(1. post free, is ideal for this purpose.) Simple 
diagrams and illustrations show clearly how the 
apparatus works and how you can fit up similar 
mechanism for home use. Crown 8vo. 125 pages. 
66 diagrams and illustrations. 

Price 3/6 net. By post, 3/9. 

Obtainable from Me Publishers of °The Wireless World" 

ILIFFE & SONS LTD., 
Dorset House, Tudor Street, London, E•C•4 
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kletre-Vick Supplies, Ltd. ... ... 8 
jliiler, J. ::: 14 
Milliard Wireless Service Co., Ltd., The 7 
Nelson Ele.T•trie Co., Ltd. ... ... 9 
Ormond Engineering CO. ' Ltd. .. 3 
Paragon Rubber Motif. Co., Ltd. 
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Midi-arc Electrical Co., Lid_ The . 
Padions, Ltd. 

Sham Elec. Inst. Co. 
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Telegraph Condenser Co.. Ltd. ... 
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Varley Magnet Co., Ltd. ... 
Watmel Wireless Co., Ltd., The 
Wilkins it Wright, Ltd.... 
Withers, .1. S., & Spooner ,.. 

EARTH FAULTS INJED 
r.,tirely new method of Earth-system efficiency. 20% 
o 200% increase guaranteed. Vastly superior to all 
metal sulphates. Ideal for all outdoor Earths. 
2/6 complete, post 6d. Cash on delivery if desired. 

Particulars free. 

.1. W. Miller, 68, Farringdon Street, E.C.4. 
'Phone, Cent. 1950. 

Approved by Radio Association. 

WIRELESS VALVES. 
THE ECONOMICAL COMBINATION 

2v. '06 S.F. & L.P. 9/- 2v. '34 P.P. 11/-

(deroincble j ram Loads Ltd., Lit•erpool toed 
dineerhexter, toed 

LUSTROLUX LTD., 
West Bollington, Ness Macclesfield. 

reproduction 

—volume 

—clarity 

You gel n!I the,, 
Ill Ericsson Sutter 
Tone Lott.b 
speakers. 

Made by a firm 
wit h a genera-
tion's experi mee 
in telephone re-
w.areh. No distor-
tion. Na rattle— 
just erystal-elear 
',production. 

l'ut one to follow 
sour pet power 
,a1Ve and you'll 
be amazed. 

le high on wool 
i.,,o. Very met-
h,. and on re. 
2404 ohms, 63,-. 
Junior Super 
Tone fir small 
rooms, 32,6. 

Wri/.. for 11,0 

The BRITISH 
LIS. ERICSSON 
Mt. Co., Ltd.. 
87173. Kingewsr, 
London. W.C.2. SUPER TONE 

LOUDSPEAKER 

TROLITE PANELS 
Mahogany Grain . 3,6 io 
Black Engraved nyu,y 3,9 lb. 
Black plain polished 31- lb. 
Machine cut Tented to 
to your own 50,000 Volts. 
measurements. 

Free Sampks on Request. 

lei et 
PUGH'S WIRELESS, 95-101, ONLY. 
Holloway Road, London, Na. 

••• ••• 
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LOEWE AUDION D.E. VALVES 
• FOR DEST RESULTS 

AT LOWER COST! 
Will give better results flan many at 
nearly double the price: specially suitable 
for Super-het. Sete, 
I..A.75 15 amp. 2 volt, me lIt your dealer 
LA 74.00 amp. 3 volt, 11;6 Ieul,flOt sum 
L.A.11/1, Power valve. ply send p.o. 

(V3 s mn. 4 volt, 21'.. direct to 
AUDION RADIO CO., 
52, Dorset Street, LONDON, W1. 

10 VOLT 41,- Po, 
20 „ 12/-
2,000 Millitimp. Hr. 

Moulded Mons Block 
Unite in thick glass. 
No loterer11 Leak, 

FREE. 100 VOLTS SENT FULLY 
CHARGED WITH ACID IF 
REQUIRED. 

111.fral,d ratulog fir. 

Co., 54, Grafton Street, W.I. 

7 ht 

Home 
Constructor's 

Wireless Guide 
by IV. JAMES THIS book forms a most convenient little 

encycloptedia of wireless technology: the 
kind of volume to refer to when in dim-

ut ties. It solves them for you. 
A few of the main features: 
Outdoor, Indoor and Frame Aerials; Earths, 
Variometers lor Broadcast Wavelengths: 
Basket Coils, Plug-in Coils, etc. ; Coupled 
Circuits ; Common Faults. in Tuners ; Re-
action and Self-Oscillation; Special Chapter 
on Sensitive Single-Valve Receivers; Double 
Magnification ; Points on Dry Cells and 
Accumulators, etc., etc. 

PRICE 3/6 NETT. 
By post, 3/10. 

Obtainable from Booksellers, or direct from the 
Prddishers ol" The 1Vireless World," 

ILIFFE & SONS LTD., 
Dorset House, Tudor Street, London, F,.C.4. 

Your First Steps 
in Wireless 

By HUGH S. POCOCK 
Editor o/ "The Wireless IVorld" 

A most helpful little book for those who are 
beginning to study wireleis. It explains 
technical difficulties by simple analogies. 

Price 9d By Post lid 
From ILIFFE & SONS LIMITED 
Dorset House. Tudor Street, London, E.C•4 

and leading booksellers. w.w.14 

Wireless World." when writing to advertisers, will ensure Prompt attention. 
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(...~.~.... 
"The Joy of the Genuine 1 
Experimenter"— 

PRICE 3/6 NET 
per volume. 

By Post 
3/10 
each. 

THE FtADIO 
EXPERIMENTERS 

THE RADIO 
EXPEIUMENTERS 

HANDBOOK 
1.10 a =PP 

is to be found in design-
ing and building a set 
to his own particular 
requirements. 

'The Radio Expert-
menter's Handbook,' 
in two volumes, by 
Philip R. Coursey, 
B.Sc., furnishes all the 
information necessm. 
They explain the pi'n-
ciples of wireless te. 
graphy and constitute 
reliable guide to workin, 
practice. Get your copy 
to-day I Second edition, 
revised and brought 
right up to date, now 
on sale. 

Part One deals with the 
general principles underlying 
the design of radio receiving 
equipment. 

Part Two is devoted to data 
and actual quantitative design. 

Obtainable from the Publishers 
el " The Wireless World." 

ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4 

The EZI-WIRING Series 
Will be appreciated by all amateurs who are 
anxious to make trouble-free sets this winter. 
Each volume gives complete working instruc-
tions, detailed measurements and explanations 
of the components necessary for building highly 
efficient sets at moderate cost. A four-colour 
wiring diagram enables you to build the set 
without any possibility of incorrect wiring. 

w.w.6 
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ay KLAN 2. PO COCK 

- A THREE VALVE 

1.27 ticust 

PORTABLE 
RECEIVER 

Containuto 
CON PLETE INSTRUCTIONS 
fr WORKING DRAWINGS. 
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II 

i' 4-Colour Wiring Diagram 

No. 1. 
A Three-Valve 

Portable Receiver 
By Hugh S. Pocock. 

No. 2. 
A Three-Valve 

Receiver 
By F. H. Haynes. 

No. 3. 
A Two-Valve & Crystal 
Reflex Receiver 
By W. James. 

No. 4 . 
A Four-Valve 

Combination Set 
By W. James. 

PRICE 2— NET 
each volume. 

fly Post 2/2 each. 

Obtainable from the publishers 
tit " The Wireless World," 
1LIFFE ec SONS LTD., 
Dorset House, Tudor Street, 

LONDON, E.C.4. 

A Service that gives Security! 
AA ANY readers naturally hesitate to 
IVi send money to unknown persons. 
We have ther3fore adopted a Deposit 
System which gives complete security 
both to buyer and seller. 
If the money be deposited with The 
Wireless World" both parties are advised 
of its receipt. The time allowed for 
decision is three days, after which time, if 
the buyer decides not to retain the goods, 
they must be returned to the sender. If 
PREPAID ADVT. DEPT , «THE WIRELESS WORLD," DORSET HOUSE, TUDOR ST., LONDON, E.C.4. 

a sale is effected we remit the amount to 
the seller: but, if not, we return it to the 
depositor. 
Full particulars may be found on the 
Miscellaneous advertisement page at the 
end of the book. 
Use this service for your wireless 
requirements and avoid all risk I Sell 
the apparatus you no longer require I 
Write out your advertisement to-day 
and send to— 

I alverliàer's name and addres, musl be counted. If a box number I. required 6d. e‘tra must be sent lor postage 01, replies. 

Words 
or 

Less 

li-

each 
addi-
tional 
word 

1 d. 
" " • 39 

Advertisements for ''7 h Wireless World are only accepted from firms we believe to be thoroughly reliable. 
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EVERY D.C. TEST CAN BE MADE WITH 
THE 

"ALLTEST" 

Registered Design. Full Size. Accurate within 1% 

SCALE: 2r LONG. WEIGHT 12 OZ8. 

CAN BE USED AS A: 

MILLI-AMMETER, 

MILLI-VOLTMETER, 
AMMETER, 

VOLTMETER, 

CELL TESTER. 

RANGE OF READINGS: 

0.00025 TO 30 AMPS. 
0.001 TO 600 VOLTS. 

PRICES: 

INDICATOR 4716 
ONLY 

0/75 111/V & 0/15 Pd/A 

Ampere Attachments 5/- Each. 
Volt Attachments. ... 9/6 Each. 
(Subject) 

Write for Descriptive Booklet. 

CROMPTON & Co., Ltd., 
CHELMSFORD, ENG. 

COLOURED CONNECTING WIRE" 

"going to make asee 
!knit forget to use 

 ,    
) BRITISH MADE REGD. 

Red, Yellow, Green, 
White, Blue and Black 

10 fo ot 
COILS 
Be sure to 
see the 
LEW seal 
'1/2 0i4 

foot 
LENGTHS 
Four assorted 
colours in 
an envelope 

- •'Ai Pe, 1/ 

Obtainable from all dealers 
Write for interesting descriptive leaflet 

THE LONDON ELECTRIC WIRE CO. AND SMITHS LTD. 
(Makers o/ Electric Wire for over go years.) 

Playhouse Yard, Golden Lane, London, E.C.1 

This mark 
guarantees quality. 

JUDD 
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