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FUTURE OF THE B.B.C. -A FORECAST. 
[.]'HOUGH it is not expected that the findings of 
the Broadcast Committee will be made public for 
several weeks to come, yet certain indications of 

the views of the Committee may be gathered from a 
careful study of the public 
proceedings of the Committee 
when the various witnesses were 
examined. 

There is no doubt but that the 
Committee views broadcasting as 
a public service, and that it will 
take steps to prevent the B.B.C. 
from being dominated in its policy 
by any one body of interests. It 
is on this account that we antici- 
pate that the representation of 
wireless traders on the board of 
direction of the B.B.C. will be 
considerably curtailed, and such 
members as cease to retain their 
seats will be replaced by persons 
representing the public user with, 
probably, a representative of the 
Post Office. 

The service which the wireless 
traders have done in helping to 
bring the Broadcasting Company 
into existence is not to be lightly 
esteemed, and their subsequent 
service as directors of the Com- 
pany has also been valuable, but 
the time has now come, and we believe that 
traders will be the first to admit it, when the broadcast - 
ing service in this country should be directed by a body 
more representative of national interests and uninfluenced 
by commercial considerations. 

Another recommendation which we expect to see em- 
bodied in the Committee's report is one which will limit 
the competitive activities of the B.B.C. so as to avoid, 

as far as possible, bringing the organisation into conflict 
with the various interests which would be adversely 
affected if the B.B.C. were permitted to extend its 
activities outside the scope of broadcasting, as would 
result, for instance, from the manufacture and sale of 
wireless apparatus by the B.B.C., or the assumption of 

the business of music publishers. 
It is of the utmost importance that 
the B.B.C. should live in harmony 

PAGE with those with whom the Com- 
pany must always be associated, 
and we therefore think that such 
a recommendation will go far to 
remove that suspicion which so 
many interests at present have of 
the B.B.C., not knowing where 
the activities of the B.B.C. will 
cease. 

As regards the constitution of 
341 the Company, we do not anticipate 

... 342 that any changes will be recom- 

... 343 mended here beyond those of the 
Board which we have already in- 
dicated, and possibly the constitu- 
tion of Advisory Committees on 
such sections of the programmes 
as music, education, science, etc. 
It seems probable also that the 
present monopoly of broadcasting 
will be vested in the Company for 
a further term of years, and that 
the existence of the Company will 
be guaranteed for a longer period 

than was provided for under the previous agreement. 
No change is likely in the annual licence fee, nor do 

we think that the public would desire it. The B.B.C. 
is receiving only about half the amount subscribed by 
the public, and we hope that it will he recommended that 
a much bigger share should go to the improvement of the 
programmes. We feel sure that the public would regard 
this as preferable to any reduction in the fee. 
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Technical Description of the Rugby Station. 

TH E question of providing wireless communication 
with all parts of our Empire has long been the 
subject of discussion. The British Government has- 

been slow in the setting up of a wireless system which 
will link tip England with the Colonies, yet tardiness in 
this .case has probably been beneficial, inasmuch as the 
last few years have seen rapid progress in long- distance 
communication. At one time a chain of stations en- 
circling the globe was considered desirable, but with the 
development of the valve as a generator of continuous 
waves almost unlimited in the power that can be handled 
the adoption of a single high -power station with a world- 
wide range has become possible. The construction of the 
Rugby station was decided upon to provide a means of 
communication with Australia and other Parts of the- 
Empire both by day and night without the necessity of 
interposing intermediate stations. - 

Selecting the Site. 

The station is situated in the parish of Hillmorton, 
near Rugby, the site being selected mainly on account 
of the flatness of the land, with absence of screening. 
Other considerations naturally included a sufficiency of 
water -for cooling purposes, suitability of the sub -strata 
to withstand the heavy concentrated loads of the masts, 
presence of good roads, a railway line and proximity to 
a main telegraph route, strategical considerations in the 
event of war, and nearness to a town of medium size 
to provide social amenities for the staff. The station 
stands approximately 340 feet above sea level, and covers 
an area of goo acres. 

The main buildings are situated almost at the centre 
of the site, with eight of the twelve masts to the south, 

B 6 t9 

spaced 440 yards apart and forming the corners of an 
irregular octagon. The remaining masts are to the north 
of the building and are for use with the 'Transatlantic 
telephony c(inipment, sufficient space being available for 
the erection of four additional masts in symmetrical 
arrangement should they be considered necessary. 

Each of the masts are identical in form, rising to a 

height of 820 feel. They are triangular in section, and 
the sides are io feet across. The mast equipment in- 

cludes a ladderwav as well as a lift capable of carrying 
three persons, the winding mechanism of the lift be- ing 
arranged also to coil in the halyard for raising the aerial. 
A 44o -volt 3 -phase motor of 20 horse -power drives each 
winch. An interesting friction device forms part of the 
drum on which the halyard is wound, and when the pull 
exceeds to tons the drum slips, thus letting out the hal- 
yard and relieving the tension. The pulley gear at the 
masthead is free to revolve, and moves with the '.sand 

rail and circular platform, which is about 9 feet across. 

Insulated Masts. 

The base of each mast terminates in an inverted tripod, 
the apex forming a socket seating on the spherical sur- 
face of a cast steel plate, thus providing a free move- 
ment. Beneath the pivot are a series of insulators, con- 
sisting of porcelain cylinders to give adequate- voltage 
insulation, followed by a. Swedish granite block sft. bin. 

square to limit the capacity to earth. The insulation from 
earth of such stupendous masts is an ambitious under- 
taking aiming in its purpose at increasing the effective 
height. Each mast is supported by fifteen guy ropes 
arranged in five groups of three. 

Two independent aerials are in use, both being of 
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(Top) 1'0\1 .It I;00. \. The night voltage motor generator sets are is tfie Ioregn.und. There ate three units, each capable 01 producing 6,000 volts. Each set comprises two dynamos running in series driven by a 3 -phase motor. 

(Centre) THE MAIN SWITCHBOARD is immediately h Snind the observation de.t. The engineer on duty controls the entire pleat. 

(Bottom) OBSERVATION DESK. The aerial ammeter and other important instruments showing the performance of the station are carried on the instrumen. panel, whiPst the keying and tele- graph circuits which are connected with the Central Telegraph Office la London, are to be seen on the right. 
8 

laiwat4k19t- 

(Top) THE CLOSED CIRCUIT CONDENSERS arranged on a gallery immediately beneath the tuning inductances 

(Centre) VALVE SECTIONS. Each cubicle contains the egnip- 
meni associated with the running of eighteen 10 -kW. valves. 

(Bottom) THE CONTROL ROOM contains the main switch - board, observation desk and valve sections. 
B7 
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lation amplifiers. Each amplifying stage is built as a 

separate unit, and tuning is carried out by means of a 

Moullin voltmeter with input terminals connected to a 
plug. Break -jacks are fitted to each high- frequency unit 
so that the plug from the Moullin voltmeter can be in- 
serted . stage by stage in the amplifiers 'and each brought 
to resonance. Some five intermediate high frequency 
stages are employed advancing in the type of valve used 
from the ordinary receiving valve to a large valve dissipat- 
ing approximately 600 watts. 

The Water -cooled Valve Equipment. 

Water -cooled valves are used for aerial excitation, and 
are manufactured by Mullard, Phillips and the Western -. 

Electric Co. ,The valves are rated at ro kW. with an 
anode potential of 10,000 volts. The filament current is 

41.5 amperes, and an emission of 7 to 8 amperes is 

obtained. The valves are arranged in sections of 
eighteen, and -five complete panels ere installed, suitable 
switches being arranged so that any panel can be 
separately connected to the main bus bars. Three 
panels comprising fifty -four valves are required to 
generate soo kilowatts of high frequency power on the 
aerial circuit. 

The filaments are heated from a three -phase alternating 
current supply at a frequency of loo dycles, the current 

ONE OF THE TUNING VARIOMETERS. It is built entirely on 
a wooden frame work and the cable consists of 6,561 strands of 

No. 36 S.W.G. enamelled wire. 

" sausage" type. The eight -mast aerial consists of eight 
7/14 S.W.G. silicon- bronze wires mounted on r eft. 
diameter steel spiders assembled around a central 
tin. steel rope. The four -mast aerial differs inasmuch 
as copper-clad wire is used instead of bronze.- The lead - 

up to the aerial is composed of eight 7/14 S.W.G. wires 
on spreaders 6in. in diameter, so that the capacity is 
here reduced without increase of the high- frequency resist- 
ance. The larger aerial has a capacity of about 0.03 
tails., and the smaller 0:023 nlfds. 

The aerial insulators are. of hollow porcelain tube 6in. 
in external diameter and tested to withstand a pull of 
20 tons. and a-potential -of 200,000 -volts at- so kilocycles. 

Constancy of Wavelength Maintained by a Tuning Fork. 
The transmitting equipment, which has been designed 

throughout by the Engineering Department of the Post 
Office, -makes use of a tuning fork both for setting up 
and maintaining the oscillatory -currents which, when 
magnified by high -power water- cooled valves, excite the 
aerial system. The tuning fork is electrically driven and 
has a fundamental frequency many times lower than the 
oscillation frequency of the .aerial circuit. -The oscilla 
tions set up by the fork are amplified by means of a 
valve the grid potential of which is adjusted so that it 
operates near the lower bend .of its characteristic. By 
this -means a wave form rich in harmonics is set up in 
the plate circuit, and a suitable harmonic is selected by 
means of a filter circuit and amplified by a series of oscil- 

R 8 
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ONE SIDE OF ONE OF THE VALVE SECTIONS. Nine 10 -kW, 
valves are mounted on each side of the section and the auxiliary 
apparatus includes the overload anode relays to be seen beneath 
the valves and the chokes and resistances, which are just above 

the valves. The collect piping carries the cooling water. 
24 
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World Wide Wireless. - 
being obtained from motor 
generators. The three 
phases are distributed 
amongst the various valves 
to maintain constant emit 
sion. TO provide for small 
differences in the filament 
characteristics each valve is 
provided Iv th separate fila- 
ment control, and by means 
of a series of key switches 
a voltmeter can be connected 
across the filament terminals 
of any valve to indicate the 
filament potential. Each 
valve is provided with a cut- 
out relay in the anode cir- 
cuit, in addition to choke 
coils and resistances to. pre- 
vent the setting up of cir- 
culating currents. Negative 
grid biassing is maintained 
by means of direct current 
motor generators 

Wflp@hoo 
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Another form of varlometer used in the aerial tuning circuit. 

The closed circuit inductance is composed of three 
hexagonal spiders of approximately i.tft. diagonals, the 
cable used for winding the inductances consisting of 6,561 
strands of No. 36 S.W.G. enamelled wire in bunches of 
81 strands provided with silk coverings. The tuning 
circuit is designed to give a wavelength of 1,800 metres. 
The aerial tuning coil consists of five spiders of i5ft. 6in. 
diagonals, each being wound with eight turns of similar 
cable. 

Power is supplied by the Leicestershire and Warwick- 
shire Power Co. at 12,000 volts 5o cycles, and the three - 
phase mains are duplicated to ensure continuity. 

The High Voltage Generators. 
High tension supply to the valves is derived from 

three Soo kW. motor generator sets. Each set con- 
sists of a synchronous motor driving two 3,000 -volt single 
commutator generators joined in series. The generating 
sets are insulated from earth so that the voltage difference 

NEW SHORT - WAVE TRANSMITTING VALVE. Of American manufacture, the electrodes of this new valve have been designed so that the total capacity in the circuit will not necessarily lie mainly within the valve itself. Under normal conditions the plate can be operated at a dull red and plate voltages between 1,000 and 3,000 used with a current from 40 to 50 milliamperes. 
7 
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between the frames and windings does not exceed 3,000 
volts. The motors which are self synchronising are rated 
at 6.10 kW., and are run at a speed -of 570- r.p.m. As 
the frames of the motors are above earth potential the 
input is obtained through a transformer specially insu- 
lated to stand 50,000 volts between primary and 
secondary windings. The neutral point of the motor is 
connected to the frame. 

Current for Controls. 
The generating sets are arranged to be run in series 

so that 6,000, 12,000 or 18,000 volts continuous current 
is obtainable as required. High speed circuit breakers 
throw a limiting resistance into circuit on a short circuit 
occurring. Normally an overload operates a relay and 
trips the field circuit of the H.T. generators. Other 

+ machines which supply the filament heating current have 
already been referred to in addition to which a con 
tinuous current of 2.40 volts is provided for controls, 
excitation for motors of frequency converters, etc., while 
a zoo ampere hour battery is installed for stand -by 
lighting and control purposes. 

World Wide Range. 
No details are given here of the Transatlantic tele- 

phony equipment with which experiments are at present 
being conducted. The equipment makes use of the side 
hand system in which the carrier wave is suppressed by 
means of filter circuits, and reception is carried out -with 
the aid of a local oscillator. 

That the success of the station is already assured is 
indicated by the fact that direct communication with 
Australia has already been established, whilst it is stated 
that signals, from the Rugby station are received in the 
United States at greater strength than the signals from 
Bordeaux. Hitherto the Bordeaux signals were stronger 
in the United States than signals from any other 
European station. 
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LOW-LOSS COIL TESTS. 
Description of the Most Efficient Coils. 

THE two coils illustrated here are the best of those 
. submitted for the Low -Loss ('oil Competition and 
very careful tests have been made to find the better 

coil Of the two. 

MARCH 3rd, 1926. 

ebonite. rods. The coil is practically air -spaced, has a 
length of 4in., and a mean diameter of practically 51in. 

Tested at the same wavelengths as the first coil, the 
follow ing results were obtained :- 

2-.58 ohms at 500 metres. 
3.00 400 
3.52 35o 
3.85 ,, ,, 320 , 

'i-iíe inductance of this coil is 17o mierohenries at 
n let res. ' 

H.F. Resistance in Ohms per Millihenry. 
Curves .are given to show the variation of the H.F. 

resistance with wavelength and frequency ; it is interest - 
ing to note that the resistann' increases as the wavelength 

reduco I, as one would c'spert. 

_Ioo 

.7FRYMPIPROS.,,. 

.... .. 
The most efficient coil. It is wound with Litz wire, and the 
former consists of a number of glass rods held by ebonite rings. 

One of them lias 56 turns of 23 -3S Litz wire, a mean 
diameter of 21ain., and a lentil of Sin. The former 
consists of two ebonite rings, ,i in. external diameter by 

thick, and has S glass rods ,in. diameter, a thin 
stiff ring being used to support the rods at their centre. 

Resistance Measurements. 
'['he resistance of this coil was taken at four, wave- 

. 

and was found to be :- 
1.8 ohms at Soo metre s. 
2.05 ,, 400 , 
2.4 350 
2.6 , 320 

and its inductance was 134 microhenries at 400 metres. 
'Che second coil is wound with 38 turns of bare No. 19 

S.W.G. copper wire, the spacing at the corners being 
and having intermediate spacers of -in. diameter 

4 
.0 

pp 3'5 
z 
W 

3-0 
U 
< 2.5 
F 
m 

2.0 

1-5 
-340 380 420 460 500 

WAVELENGTH IN METRES 

4.0 

35 

3.0 

2.5 

2.0 

1 -5 
950 900 

FREQUENCY 

850 800 750 700 630 600 

IN KILOCYCLES 

Variation of the H.F. resistance with wavelength and frequency. 
L' 10 

A very good con, only slightly less efficient than the winning 
coil. Bare wire is used, and the turns are carefully spaced. 

If the ratio of resistance to inductance is worked out, 
it will be found that the Litz coil is superior to the coil of 
bare copper wire, the resistance in ohms per millihenry 
being 13.4., 15.3, 17.9 and 19.4 for the Litz coil at the. 
wavelengths given above, and 15.2, 17.7, 20.8 and -22.6 
for the coil of bare copper wire. 

Result of the Competition. 
The prize of L5 has, therefore, been awarded to the 

designer of the Litz coil (Mr. Hamilton Emmons, of 
Southampton). 

No doubt many readers will be rather surprised that a 
coil wound with Litz wire proved the best. \Ve_are, there- 
fore, making further tests on.a nutüher of Coils adjusted 
to 200 microhenries, with the object of comparing-.their 
efficiencies over the broadcast band of wavelengths. 

w. j. 
23 
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distant Çprvtrol U". 
Filament Switching and Volume Control 

Through Extension Leads. 

By A. P. CASTELLAIN, B.Sc., D.I.C., 
A.C.G.I. 

r -1 HERE are many people who regard wireless merely 
as a means of enabling them to enjoy music and 
entertainment in their own homes, and such people 

regard the upkeep of their wireless sets as a necessary evil 
and do not wish continually to be " playing with the 
knobs " on their set to get distant stations. 

For such people the local broadcast station is sufficient, 
and a simple two -valve set, with its attendant simplicity 
of control, is usually all that is necessary to operate a 
loud- speaker successfully. The only controls on such a 
set will be a tuning condenser, which will be adjusted 
once and for all on the local station, with either a filament 
resistance or a master switch to turn on the valves. 

When the loud- speaker is in the same room as the set 
it is a simple matter to switch the latter on and off as 
required, though it is sometimes rather a nuisance to 
get up out of a comfortable armchair and switch the set 
off when one particular item is not required. However, 
when it is not convenient to have the set in the same room 
as the loud- speaker, or when the loud -speaker is required 
in several rooms of the house, it certainly is rather a 
bother to go and switch the set, and it is probably this 
fact which has prevented many people from wiring their 
house so as to he able to use the loud- speaker in more 
than one room. 

Advantage of Distant Control. 
It is quite possible, however, to arrange matters so that 

the set is switched on and off as required from the room 
in which the loud -speaker happens to be. For example, 
if an item which was particularly required to be heard 

happened to be broadcast some time during dinner, all 
that it would be necessary to do would be to take the 
loud -speaker, fitted with a special little switch, into the 
dining -room and plug it into its socket, and to switch it 
on when required. 

The control unit to be described will enable the user 
to control the set from the loud -speaker as stated 
above, and to control the volume of sound produced. 

The principle of opera - 
X tion of the unit is as 

follows : The switch on the ; p 
f E 

T loud -speaker closes a cir- 
1 o cuit comprising a battery 

and the magnet coils of 
A a relay, situated near the 

set, which closes the fila- 
ment circuit of the valves 

and so switches on the set. 
The action of the relay may be studied in reference 

to Fig. z. The relay consists essentially of an iron core 
A, generally shaped more or less as shown, carrying 
a coil of wire B on one limb. Screwed on to the 
other limb is a flat springy strip, which may be 
of steel, carrying a piece of iron D so placed as 
to be immediately over the part of the core carry- 

Fig. 1.- Connections of the fila- 
ment switching relay. 

The relay unit (left) ahlch is installed near the receiver, and (right) the control unit and adaptor for connection to the loud -speaker 
extension leads. 

6 
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Distant Control Unit- 
ing the coil, but separated from it by a small air - 

On closing the switch S a current flows round the coil 
B and magnetises the iron core. The piece of iron D 
is thus ,attracted to the core immediately below it 

and it therefore moves towards and may touch it 

but in so doing it bends the spring C. A contact I 
is arranged as shown to touch an extension (_ 

when the latter is bent 
sufficiently. 

When the switch S is 
opened the core ceases to 
be magnetised, so that the 
pull on D,' which is bending -the spring, also vases, and 
the spring returns to its former position, iii which it 
does not touch the contact E. 

Thus the switch S opens and closes the path between 
C and E, which may be connected through terminals 
X and Y respectively to the L.T. circuit. 

SET $/ 

Fig. 2. 

L.S. 

SO far the advantage of 
S s the relay is not apparent, as 

it would he easier to put the 
switch S between .X and Y 
without using any relay at 
all. The great advantage of 
the relay. however, Ile; in 

its property of being able to 

Fig. 3.- Connections of the 
switch box. 

control very much larger 
currents than those by tv!:irh 
it is operated -that is, a 

small current flowing round 
the coil B can control a 
large current between 
and Y. 

It may be argued that the 
set can easily be controlled 
from each room by extend- 
ing the leads from the L.T. 

battery alter the fashion of Fig. 2, without using any 
relays. Well, so it can, provided certain things are done. 
It will be obvious that the leads to the switch will intro- 
duce extra resistance in the filament circuit, which will 
mean that there is a drol-, of voltage across the leads. 
This voltage drop will depend on the resistance of the 
leads and on the total filament current taken by the set. 

SET 

RELAY UNIT 

L.T. 

oL.s.o 

o 

Fig. 4.- Internal connections of the relay and method of connection 
to the receiving set and extension leads. 

n 12 
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Suppose we take the case of two bright -emitter valves 
taking 0.75 ampere each, making a total of 1.5 amperes. 
This means that every ohm introduced by the leads gives 

:a reduction of battery voltage available to the valves of 

7.5 volts. If 4 to 5 volts are required on the valve 
filaments and a six -volt L.T. accumulator is used the total 
resistan- of the leads must be less than one ohm, which 
neeT.-,..rtates either thick leads of, say, 7/22 light cable 
or thinner leads and an increase of accumulator voltage 
-and Loth these expedients are expensive. 

A relay, on the other hand, is not expensive to make 
and can be made to operate on a few milliamps supplied 
by the existing filament battery, so that thick and expen- 
sive leads to the switch will not be necessary. The case 
of a set using dull- emitter valves is not quite so bad as 
the bright- emitter example given above, except in the 
set where two -volt valves taking 0.4 amp. each and 
running off a two-volt accumulator are used. The margin 
between battery voltage and the voltage required on the 
valves (I.8 -t.0 volts) is extremely small, and the current 

Back -of -panel view of the relay unit. 

is o.8 amp. for two valves, necessitating yen thick wires 
to the control switch if the arrangement of Fig. 2 IS to 
be used. 

Enough has been said by now to show that the relay 
method of control is much cheaper and neater to instal 
and use. 

It is very often desirable to diminish the volume of 
sound from the loud -speaker -for example, when it is 

desired to hear the commencement of a certain broadcast 
flan which follows 'uninteresting matter. In such a case 
the provision of a switch to control the loudness of repro- 
duction is desirable. The circuits used for this are 
shown in Fig. 3 and for the relay in Fig. 4. 

The Relay Unit. 
This consists of the relay itself, mounted in a box with 

Suitable terminals for connection to the set, and is shown 
in back -of -panel view of the unit. The relay itself is 

made from an. electric bell which was purchased from 
the Economic Electric Co., Ltd., price 25. 6d., and, as 

will be seen, most of the parts except the bell and 
baseboard have been utilised. 

22 
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Distant Control Unit. - 
On obtaining the bell the first thing to do is to remove 

the spring and striker by undoing the two holding screws. 
The wires leading from the bobbins to frame and ter- 
minals should he cut and the bobbins gently eased off 
the cores. It will be found that the bobbins will come 
off if pulled'hy hand, hut they must on no account he 

FILE AWAv 

O O ® .® 

Fig. 5.- Modifications of the bell parts necessary In constructing 
the relay. 

levered off by Means of a screwdriver, since this trill 
break them and fresh ones will then have to be made. 

Construction of the Relay. 
The striker bal.] should be cut off and the rod bent 

as shown in Fig. 5, which also shows core and frame 
alterations. To increase the sensitivity of the relay the 
spring should be weakened by filing as shown. 

The layout and wiring diagram of the relay is given 
in Fig. 6, so that no difficulty should he experienced 
in making up the unit. The crystal cup is used to hold 
mercury or, better, an amalgam made by gently heat - 
ing a mixture of clean lead and mercury until a semi- 

33 z 

liquid paste is formed. If the amalgam is too liquid 
when cold, add more lead; if too thick, add more mer- 
cury. The advantage of using amalgam is that it will 
stay where it is put much more readily than mercury, 
and is rather easier to adjust in height in the cup. 

The cup - should he about half full of amalgam of 

Interior of the control unit. 

mercury, and should have a few drops of machine oil 
added to keep the surface clean after the relay is com- 
pletely assembled and ready for use. 

The existing wire on the bobbins is removed and the 
bobbins filled with \o. 38 S.W.G. D.C.C. copper wire. 

For sets with 2 -volt valves the findings 
should be connected in pa rallel , while 
for a 4- or 6 -volt L.T. accumulator they 
should be in series. if it is desired, the 
bobbins may be wound with No. 4o 
S.W.G. wire for a 6 -volt battery, as this 
will reduce the current consumption. 

On reference to Figs. I and 6 it will 
be seen that there is a i mfd. condenser 
connected across the mercury cup con- 
tact; this is to prevent sparking and 
consequent deterioration of the contact 
surfaces. It will also be noticed that 
when no current is flowing through the 
relay windings, i.e., when in the " off 
position, that the aerial is connected to 
earth, which is a thing that many people 
forget to do when they switch off the set. 

The Control Unit. 
C) The unit is mounted in a box suitable 

for carrying the loud- speaker or for put - 
ting in any convenient position near at 

Et 13 9 

Fib;. 6.- Practical wiring diagram of the relay. 
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COMPONENTS REQUIRED. 
Relay Unit. 

1 Electric bell (Economic Electric Co., Ltd.). 
6 Terminals. 
1 Crystal cup. 
1 Box, 6in. x 4in. X 4 }in., with ebonite panel. 
1 T.C.C. condenser, 1 mid. 

Control Unit. 
1 Box, bin. X Gin. X 4,'in. 
I Panel, Gin. X 6in., to fit (ebonite or wood). 
1 Single -pole single -way Dewar switch. 
1 Two -pole two -way Dewar switch. 
2 Terminals. 
Ebonite rod and phosphor bronze strip. 

Approximate cost, 255. to 3os. 

Fig. 7.- Practical wiring 

hand, while the loud -speaker may be placed further away. 
The writer has found that different people -like 

widely 'different degrees of " softness," so that, although 
definite values of windings will be given for the resist- 
ance, the reader lyho prefers to try other values may 

1/4 

afAL- 

16 

7" 

Fig. 8.- Details of the resistance coil former, mounting and 
terminal strip. 

easily do so by pulling out the bobbin and winding on 
or unwinding the turns until he is quite satisfied. The 
clip method of holding the bobbin is also by far the 
most satisfactory in practice. When the switch is in the 

B 14 

diagram of control unit. 

" soft " position a shunt resistance is placed across the 
loud- speaker and also a resistance is put in series with 
the loud- speaker, so that. the total D.C.. resistance in- 

the last valve circuit, and thus the H.T. on the plate 
of this valve, shall remain unchanged. This is quite 
necessary when _using a power valve of low resistance - 

for the last valve. 
11INDING TABLE FOR RESISTANCE BOBBIN. 

Loud- speaker Resistance .. 2,000 ohms. 4,000 ohrn. 

Gauge of wire, 5.11'.( } - - - . 411 44 44 47 

lnult lrindinn 22 yds. 10 yds. 20 yds. 8 yds. 

rsries winding 40 yds. 18 yds. 3G yds. 15 yds. 

The wiring front the :;et to 
the various rooms may con- 
veniently be made of bell wire, 
terminating in ordinary valve 
sockets in the rooms. If the 
loud - speaker is connected 
directly in the plate circuit of 
the last valve, then the wire 
coming from the loud- speaker 
terminal on the set connected to 
the plate of this valve must be 
kept away from the other wires 
to the control unit, and is pre- 
ferably kept one or two inches 
away from the wall by small 
ebonite or wood distance pieces 
which may conveniently be 

4 WIRE FLEX 

WOOD 

VALVE BASE 

Fig. 9.- Connections of 
the valve base adaptor. 

2j 
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Distant Control Unit. - 
made to lix on the picture -rail. This is done in order 
to keep down the capacity between the loud- speaker leads, 
which gives rise to muffling with long leads if a high - 
resistance loud- speaker is used. (See N.P. Vincent - 
Minter in the Feb. loth issue of The Wireless World.) 

The other wires may be bunched together if necessary 
and fixed along the skirting board. 

The four Wire leads from the control unit to the 
valve socket in each room are made with bell flex about 
two yards long, twisted together, and preferably of two 
different colours, terminating in a plug made from a 
" dud " valve, as shown in Fig. 9. Incidentally, it will 
be found that a standard G.E.C. wall plug top will 

just exactly fit a Mullard valve base, and 
on these lines is shown in the photograph. 
uses the filament sockets of the valve- holder 
connections SS (Fig. 4 f), and the grid and 
for the remaining connections LL. 

It. is possible to use a four -pole Dewar 
all that is required, but this entails bringing the LL 
and SS connections (which are connected to plus and 
minus of the high- tension battery respectively) rather near 
together, so that for safety reasons _the writer advises the 
use of two switches. 

The whole arrangement of the units forms one step 
towards increasing the pleasure obtained from a broad- 
cast set. 
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INTERFERENCE DUE TO SHORT -WAVE TRANSMITTERS. 
By A. J. GILL, M.I.E.E.* 

DUR I NG the last two years there has been consider- 
able development in the use of wavelengths below 
roo metres owing to the phenomenal ranges that 

can-be obtained with such wavelengths with the expendi- 
ture of very little power. As a result there is a continual 
increase in the number and power of short -wave trans- 
mitters. 

In some cases the installation of a powerful short -wave 
transmitter has led to complaints from broadcast listeners 
of interferenceon the broadcast hand of 30o to 500 metres. 
In particular a number of complaints were being received 
from residents in the neighbourhood of the Post Office 
experimental station at Dollis Hill, which works on 
wavelengths of 5o metres and below. On receipt of these 
complaints it was assumed that the whole trouble was due 
to " key clicks," and the keying system of the transmitter 
was thereupon altered from suppressed wave to marking 
and spacing wave working. While this change relieved 
much of the interference complaints were still received 
from listeners. - 

A number of cases were investigated by the Post Office 
engineers. It was obvious that the trouble was not 
caused by harmonics from the transmitting station con- 
cerned, and the interesting fact emerged that the majority 
of complaints came from users of crystal sets. In some 
cases it was ascertained that the substitution of a valve 
set for a crystal set cured the trouble. This gave a clue 
to the solution, as it is known that the majority of crystal 
sets are direct coupled to the aerial and tuned by a vario- 

(a) (b) 

meter, variable inductance, or inductance with series con - 
denser '(Fig. r, a, b, c), while valve sets on the other 
hand are more frequently tuned by means of fixed plug -in 
inductance and variable condenser in parallel (Fig. r, d). 

Experiments were then carried out at Dollis Hill using 
a crystal receiver adjacent to the transmitter. The cir- 
cuit used was a variometer with variable condenser of 
o.00r microfarad capacity in parallel as shown in Fig. 2. 

Such a circuit has an infinite number of adjustments for 
any particular wavelength. 

It was found that when 21.O was tuned in with the 
condenser at minimum capacity signals were inaudible 
owing to interference. from the short -wave transmitter, but 
that as the capacity was increased ànd the inductance 
decreased (the tuning of 2L0 being maintained) the inter- 
ference gradually diminished until when the full capacity 
of o.00r microfarad was in use no trace of interference 
was perceptible, while 21.0 came in with good strength 
on three pairs of phones in parallel. 

The transmitter during these tests was working with a 
radiated power probably exceeding that of 2LO on an 
aerial supported from the same mast as the receiving 
aerial, the upleads of the two aerials being about zo feet 
apart. 

The tests demonstrate the desirability of crystal 
receivers being designed for parallel tuning, as the in- 
creasing use of short waves will render all receivers of 
types a, b, and c liable to interference in many localities. 

*Engineer in-Chief's Office, General Post Office. 

(c) (A) (e) 

Typical broadcast crystal receiving circuits shown in (a), (b) and (c), in which resonance is produced by the use of a comparatively large 
value of inductance, are particularly susceptible to short -wave interference. Local interference from a short -wave transmitting set 

is eliminated by the use of the parallel tuned circuits (d) and (e). 
II 

1 6160#`'/Iii{' 441. ,{*+ :,'aÈ?J: ;? .. .. ... . r.. A. 4);" ... 
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Experiments with Frame 
By W. H. F. 

N an article in the February r7th and February 24th 
issues of this journal the present author illustrated, 
by means of curves, the difference in behaviour 

I etween the two chief crystals of present -day practice. 
Galena was shown to he of much lower resistance than 
Perikon, and, because of this, it was shown that the 
former crystal very seriously loaded any oscillatory cir- 
cuit across which it was connected. Since the loading 
of an oscillatory circuit by a crystal (or any other form 
of load) is proportional to the square of the reactance 
of that circuit, it is obvious that the circuit associated 

tvith a large aerial. is much 
less affected than most 
others. Even with a 
moderately large receiving 
aerial, however, the loading 
of galena was very marked, 
although that of Perikon 
was not so marked. The 
author has more recently, in 
the course of some experi- 
ments with frame aerials, 
been able to produce a fur- 

ther series of " tuning " or resonance curves similar to 
those of the article referred to, but for a loop circuit. 
in which the values of reactance were made exceedingly 
high, the value of parallel capacity for.resonànce being 
arranged to be as low as was practicable. As one would 
expect, the loading effect of galena was, under these new 
conditions, much more marked than before, and the 
effect even of a high resistance Perikon crystal made 
appreciable. 

The curves of the previous article have been amplified 

Fig. .- Circuit used in obtain- 
ing the curves of Figs. 2, 3 

and 4. 
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PER I KON 6 
400 800 1200 1600 

L1 IN MICROHENRIES 

(TOTAL INDUCTANCE L = 1900 MICROHENRIES) 

Fig. 2.- Curves showing the optimum values of detector circuit 
tapping point with galena and Perikon crystals. (Reactance of 

total inductance = 2,240 ohms.) 

2000 

Bt8 

Aerial Crystal Receivers. 
GRIFFITHS. 

and reproduced here for reference. In Fig. 2 is shown 
the variation of rectified telephone current obtained when 
galena and Perikon crystals are shunted across varying 
portions of the aerial tuning inductance L. The circuit 
employed is given in Fig. i, in which Li is the portion 
of the inductance tapped for the detector circuit. The 
variable condenser C'-is required to adjust the tuning 
of the circuit to resonance when preparing the curves 
of I'ig. 2 and to vary the tuning about resonance in 
preparing the curves of Figs. 3 and 4. 

From Fig'. 2 it will be seen that when using. galena 
the maximum rectified telephone current is not obtained 

13 

12 

11 

10 

9 

GALENA t i 200 
MICROHENRIES 

-600 , 

MICROHENRIES 

II 

' 
I 

L1°950 Í1, 
MICROHENRtES 

8. Pr!11a= 

11/111111 

43; 
2 ' 

L=60 N 

7 

6 

L1=1900 
MICROHENRIE 

5 

o 
0° 40° 80° 120° 160° 

i 

C DEGREE SCALE READING 
10° = 15 mmfds 

Fig. 3.- Tuning curves obtained with galena with various 
values of L, 

when the crystal is shunted across the whole of the in- 
ductance, clue to the fact that the effective resistance of 
the .crystal is sufficiently low to overload the tuned aerial 
circuit. thereby causing a reduction of oscillatory poten- 
tial difference across L. When Li is adjusted to about 
23o µH, or 12 per cent. of the total value of L, it 
\till be seen that a maximum value of rectified telephone 
current is obtained because, although L, is then a suffi- 
ciently low percentage of T. to prevent an- appreciable 
aerial current and potential reduction at resonance, it is 
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Further Notes on the Loading Effects of Crystals. - 
just sufficiently great to produce an appreciable 
potential difference for application to the detector 14 
circuit. 

When Perikon is used for detection, since it is of 12 
much higher resistance, the rectified telephone 
current increases as the value of L, is increased, 10 
even when Lt closely approaches L in value. 

Resonance Curves and Selectivity. 

16 

The resonance or tuning curves of rectified tele- 
phone current plotted against tuning variations about 
resonance are shown in Figs. 3 aald 4. Those for 
galena crystal (Fig. 3) indicate beautifully the ten- 
dency to increasing signal strengths and " sharper 
tuning as L, is reduced to the optimum value of 
200 pH, whilst below this value (curve 6o 1 H) the 
signal strength rapidly falls off, due to the fact that, 
even with a maximum aerial current flowing through 
L, L, becomes too small to produce a sufficient 
potential difference, o)LI, for application to the 

6 

5 

4 

3 

2 

1 

0 

PERIKON 

L1-1900 
MICROHENRIES 

L1=950 illi¡, 
MICROHENRIES', \, L1.200_ 

I '`\\MICROHENRIES L = 60 
MICROHENRIES .,I.A. guru 
-MICROHENRIES 

L1= 6o iriWage 
1 I I I 

emslnl- 

0° 40° 80° 120° 

DEGREE SCALE READING 

100= 15mmfds 
Fig. 4.- Tuning curves obtained with Perikon with various 

values of L,. 

detector circuit. A corresponding set of resonance 
curves for the same tapping points and the same circuit 
hut taken with a Perikon crystaì combination are given 
in Fig. 4; these show no great change of tuning sharp- 
ness until the signal strength at resonance is considerably 
reduced. The curves of Figs. 3 and 4 should, of 
course, he compared in order to observe the great differ- 
ence between the two crystals. 

All the curves referred to above were plotted from 
FRAME results of experiments made 
AERIAL with an aerial tuning induct- 

ance of about 1,900 pH total 
value and on a wavelength of 
r,600 metres (5XX at 75 
miles). This wavelength was 
chosen in order to obtain a 
sufficiently high value of in- 
ductance to make the pheno- 
mena associated with crystal 
loading more marked than 

would have been the case with an inductance of, say, 
loo µH, the latter being the inductance required to tune 
the average aerial to a wavelength of 365 metres (that of 
the local broadcasting station, 2L0). 

i6 

160 

Fig. 5. -Frame aer'al circuit 
with which the curves of Figs. 

6, 7 and 8 were obtained. 
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L1 IN MICROHENRIES 

(TOTAL LOOP INDUCTANCE = 600 MICROHENRIES) 

Fig. 6.- Curves showing the optimum values of detector circuit tapping point with galena and Perikon crystals. (Reactance of 
total loop Inductance 3,130 ohms.) 

The curves which follow, however, were plotted from 
esults obtained in the reception of 2M) at a distance 

of ten miles on a simple frame aerial circuit when making 
use of the energy re- radiated from a local large aerial 
resonant to the same wavelength. By this means it was 
possible to employ a loop aerial of 600 pH total in- 
ductance tuned by a very small. variable air condenser C 
haying a uniform capacity change of about S mmfd. for 
a to degrees angular displacement, and a capacity at 

500 600 

16 

14 

12 

10 

8 

6 

4 

2 

0 

GALENA i Li' =64.» 
MICROHENRIES 

I I 

L1=12o 
MICROHENRIES 

L1= 260 I 

MICROHENRIES 

MICROHEï' 
Li =400 

I I Ill) I,,,1 I%10 /MIMI 
EEL MI 111: 

MI \Mh rMrIOIllr ' 
IPA SIW:PI. JFÌ. 

1=so0 

3111\ 

-MICROHENRIES 
I I I i 

o 40° 80° 1120° 

"C" DEGREE SCALE READING 
l 10 °= 8mmfds 52mmfds 

Fig. 7.- Tuning curves obtained with galena with various values 
of L1 (frame circuit). 

rio degrees of the order of 5o mmtd only. The circuit 
is given in Fig. 5. 

In Fig. 6 the rectified telephone current obtained with 
galena and Perikon crystal detector circuits upped across 
varying portions, L1, of, the loop aerial is shown. The 
maximum signal strength with galena is seen to be when 
L, = 35 µH, or only 5.3 per cent. of the total loop 
inductance, an extraordinarily low value of optimum 
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Further Notes on the Loading Effects of Crystals.-- 
detector tapping. Even when the comparatively high re- 
sistance Perikon crystal was being used, its loading effect 
was sufficient, with the high values of reactance of this 
loop circuit, to exhibit a maximum value of signal strength 
at an ill- defined optimum value for Li of about 25o µH. 

The resonance or tuning curves obtained when using 
galena (Fig. 7) and Perikon (Fig. 8) illustrate admirably 
the difference in the behaviour of low- and high- resistance 
crystals. The five curves of each figure were taken when 
using similar tapping points on the loop aerial corre- 
sponding to inductance values of 36, 120, 260, 400, and 
600 uH. In the case of galena the increase of rectified 
telephone current at resonance and the decided sharpen- 
ing of tuning obtained by decreasing the value of I., 
towards its optimum value illustrates well the benefit 
resulting from the relief of the oscillatory circuit from 
the heavy loading of the low -resistance crystal. As 
one would expect, the Perikon curves, on the other hand, 
show no such very marked and beautifully graduated 
changes, and that obtained for the condition 6f I,, = 
36 µH forms an excellent contrast to the corresponding 
curve ..of the galena group of Fig. 7. 

The curves of Figs. 2, 3, and 4 should, of course, 
be compared with those of Figs. 6, 7, and 8, the differ- 
ence in reactance in the two cases being` remembered. 
The resistance, (L, of the aerial coil of the first case 

General Notes. 
- Mr. Martin E. Solotar (U 2CYX), 1,104, 
Clay Avenue, New York, the Bronx City 
Manager of the A.R.R.L., will welcome 
reports from British amateurs of signals 
from U 2CYX. 

0000 
Mr. C. A. Jamblin (G 6BT), 82, York 

Road, Bury St. Edmunds, tells us that lie 
is in touch with U NOT, the C.S.S. ' Pittsburgh " now in the Mediterranean, 
which left Livorno on the 4th inst., and, 
as he has a list of the ports of call for 
several weeks ahead, will be pleased to 
forward ward QSL cards. U NOT is trans- 
mitting on 40 -45 metres and will welcome 
reports. 

O0U0 

We understand that the short -wave 
transmissions from 'U 2XAF of pro- 
grammes from GUY Schenectady are 110W 

on a 35 -metre wavelength iu place of 41.9 
metres. o0,0 

A successful relay is recorded front 
French Indo -China to Brazil. A message 
from FI 8LBT, Saigon, was relayed to 
PI1HR operated by Lieut. Roberts, 
Rizal, Philippine Islands, thence to Mr. 
S. A. Mayer (G 2LZ), " Stilemans," 
Wickford, Essex, who, not being at the 
time in touch with South America, sent 
it via Mr. J. S. Streeter (0 A4Z), Irwell 
Street, Observatory, Cape Town, who in 
-turn passed it on to Mr. R. Oxenham 
(O A4L), 136, Long Street, Cape Town. 
Mr. Oxenham was able to transmit. the 
message to BZ 1AF in Rio de Janeiro, 
who sent it on to its final destination, 
BZ 5AB, Mr. J. C. Ayres, at Recife, 
Pernambuco. 
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8.-Tuning curves obtained with Perikon with various values 
of L1 (frame circuit). 

was 2,240 ohms, while that of the loop aerial of the 
second case was 3,130 ohms. It must also be noted, 
however, that the effective resistance of the unloaded 
loop aerial circuit was appreciably less than that of the 
aerial circuit. 

TRANSMITTERS' NOTES 

AND QUERIES. 

The Belgian station P U2 is now trans- 
mitting on 45 nietreg and will welcome 
reports, which should be sent cit./ Reseau 
Belge, 11, Rue du Congres, Brussels. 

- 02-33 
A correspondent comments, with some 

justification, on the growing neglect of 
the regulation requiring transmitters to 
give their call -signs three times at the 
beginning and end of each transmission, 
especially when working on telephony. 
This may possibly account for some of 
the ever -increasing complaints' about the 
misuse of call -signs, and it certainly 
prevents transmitters getting ,many- ;valu- 
able reports from listeners on the strength 
and quality of their sigñals; which: is, or 
should be, one of the 'main objects of 
their experimental tests. 

0000 
Transmitters in Madeira. 

Mr. A. C. de Oliveira has kindly cor- 
rected and supplemented the limited 
information we have hitherto been able 
to give regarding amateur transmitters 
in Madeira. The prefix " P " has been 
adopted on account of the geographical 
position of the island in relation to Portu- 
gal, but the call -signs begin with the 
figure " 3 " to distinguish them front 
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those in Lisbon, which have the figure 
" 1 " as their first component. Portugal 
and Madeira will adopt the excellent 
American system of using these figures to 
indicate the district in which the station 
is located. The experimental stations at 
present in operation are: - 

P 3C0.- -A. C. de Oliveira, c lo The 
Western Telegraph Ca., Box 56, Funchal. 

P 3FZ. -J. Ferraz, Rue Ste. Maria 26.3, 
Funchal. 

P 3Gß. -G. de Bianchi, Quinto da Paz, 
Funchal. 

The station R31 ascribed in our issue of 
January 27th to Mr. H. T. G. de Freitas 
does not exist, and was inserted under a 
misapprehension. 0JJ0 
New Call sign Allotted. 

G 2VS. -J. D. R. Hammett, 38, Fairlop 
Road, Leytonstone, E.11, transmits on 44 
and 175 metres. 

0 0 0 J 

QRA's Wanted. 
(.:, 2BY, 2SE. 5U('. 5V0, 6BG, 6CR, 

6EE, 6\IB, 6NC, 6ZZ, D 7BX, SMSG, 
U 1XAE, ANDIIt. 0000 
A Correction. 

We regret that cm page 264 of our 
issue of February 17th the name of the 
owner of G 5X0 was incorrectly spelt. 
It should read " Capt. L. A. Pratt, 24, 
Marriott Road, Barnet." 

0000 
Misuse of Call= signs. 

Mr. R. H. Brown (510), 10, CoverTtle 
Road, W.12, wishes to trace an 
offender who is using his call -sign on 440 
metres and is believed to be located near 
Keighley, Yorks. 
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Ne Wee .s Brie Review 

BROADCASTING FRENCH SENATE 
DEBATES. 

The French l iovernmeut has been asked 
to consider the po,sibility of broadcast in_ 
debates in the Chamber and Senate. ooco 

BERLIN'S HALF -MILLION. 
Statistics just issued ,.Chow that Gee 

many's broadcast listeners holding licenc.- 
now number 1,108.845. Of these, hall. 
million are in the Berlin area. 0000 

TOKIO TEACHES ENGLISH. 
Lessons in English are an wincati,gltal 

feature at the Tokio broadcasting station. 
Subscribers to the course receive printed 
copies of the talks so that they can follow 
the English spoken words of the 
instructor. 

0000 
BROADCAST SOS MESSAGES. 

'l'lle far- reaching appeal of broadcast - 
ing.is shown by the returns just pub- 
lished by the B.R.C. concerning the trans- 
mission of " SOS " messages. The 
average number per month is 30, and of 
these 25 are generally successful, two are 
failures, and three show no known 
result. . 

0000 
WIRELESS EXHIBITION, 1926. 

The wireless trade as a whole is to be 
invited to participate in the wireless ex- 
hibition to be held in the early autumn 
under the auspices of the National Asso- 
ciation of Radio Manufacturers and 
Traders. 

The exhibition will be held in the New 
Hall, Olympia, from September 4th to 
18th _next, and it is hoped that sufficient 
support will be forthcoming to make it 
thoroughly representative of the British 
radio industry. 

0000 
PARIS " WIRELESS CHAMPIONSHIP." 

A new sport has blossomed out in Paris. 
and a few days ago its exponents partic 
rated in a contest for the first " Wir 
less Championship." 

The tests applied were : (1) The picking 
up in five minutes of the greatest numbe, 
of stations, and (2) the obtaining of two 
foreign stations in the shortest possible 
time on a " word of command " from the 
judges. 

One of the winners (says The Wireless 
Trader) obtained six stations in less than 
five minutes, including two English ones, 
in addition to catching one " on the 
wing " that he was not seeking. 

15 

\\ IRLLESS " l' I si i " IN CZECHO- 
SLU\ ARIA. 

A Radio i; \Veek has been 
ougmised in l' tin' the purpose of 

iiu I.i :n_ popular interest in broad - 

A 70 -METRE AERIAL. The short -wave 
aerial, composed of copper tube, in use 
at the Bound Brook broadcasting station 
at New Jersey. Note the antenna coil 

half way up the aerial. 

AUSTRALIAN BROADCAST LICENCES. 
A recent computation of the number 

of broadcast licences held in the Common- 
wealth of Australia gives the figure as 
77,485. This represents 1.31 per cent. of 
the population. 

WIRELESS TO THE EAST. 
Enrupc has a new link with the Ili i, pit 

in a re :Tutly inaugurated wireless service, 
c -ou tto11,,l by the Società Italo- Radio, 
hetu n i iii and Egypt, Palestine and 
I rare. 

0000 
R.A.I. WIRELESS IN INDIA. 

Wireles- experiments conducted by the 
Royal Air Force in the Delhi district 
have resulted in the establishment of 
communication with Perth (Western 
Australis) and Johannesburg. 

0000 
AMERICAN WIRELESS REVENUE. 

The Radio Corporation of America has 
had to report a large drop in revenue for 
1925 Os 'compared with that of the pre - 
vious year. The net earnings for 1925 
amounted to $5.737,206, whereas in 1924 
the corresponding figure was $9,503,442. 

0000 
TELEVISION AND WAR. 

A few days ago the l'o.ssi..ehe 'Leif tin] 
reedited Senatore Marconi with the arrest- 
111g statement that in two years time ivar 
would be impossible owing to television. 
The famous inventor has issued an 
emphatic denial that he ever made such 
an assertion. 

0000 
MISSIONARY BROADCASTING. 

A broadcasting station which will be 
installed at Akureiri, Iceland, for 
missionary purposes is being constructed 
by the well -known Highgate amateur, 
Mr. F. L. Hogg (G2SH). 

Operating on 200 metres. the transmitter 
will be used by. Mr. Arthur tiook, a 
British missionary in Iceland, fo establish 
touch with the remotest parts of the 
country. Attempt will also be made to 
relay British and American broadcast pro- 
grammes. 0000 

TENNIS PHOTOGRAPHS BY 
BELINOGRAPH. 

11. Edouard Belin, the well -known 
Ficnch wireless experimenter, scored a 
triumph at the conclusion of the Lenglen- 
\Wills tennis contest at Nice. With the 
n ut' M. 13elin's apparatus photographs 
of the event were successfully telegraphed 
to Paris and were subsequently published 
in London. 

Although a land line was used on this 
occasion. M. Belin has also been success- 
ful in the transmission of pictures by 
wireless. 
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WIRELESS WAGES IN CANADA. 
'Canadian wireless operators are becom- 

ing restive, with a view to obtaining in- 
creased wages and improved conditions. 
The employers express a desire for a 
downward wage revision. 

0000 
RADIO WORLD'S FAIR. 

The next Radio World's Fair, which 
has become an annual event in America. 
will be held in the New Madison Squaw 
Garden, New York. from September 13th 
to 18th inclusive. To use the words of 
the promoters, it will be " not only the 
largest but by far the most interesting - 
exposition, tracing the tremendous 
development of radio that has ever been 
staged." 

Whc.@Il®Eo 
Woplicl 

WANTED : A WIRELESS SET. 

An appeal for a wireless receiver and 
loud- speaker for installation in a hall in 
a poor district of East London is made 
by thé Rev. J. ()ugh, vicar of St. Jude's. 
Bethnal Green, E.2. Contributions or 
portions of apparatus would be very 
acceptable. o'000 

TACKLING INTERFERENCE IN 
AMERLCA. 

'l'he interference bugbear in the Middle 
West of America is leading to the forma- 
tion of listeners' organisations with the 
idea of suppressing the nuisance. 

One such body, the Broadcast Listeners' 
Association of Indianapolis, has prepared 
an ambitious programme for the elimina- 
tion of all forms of interference. In 

0000 - particular, a campaign is being waged 

LOUD- SPEAKER ON EXPRESS 
TRAIN. 

Loud -speakers were installed 
in the dining car of the Cornish 
Piviera express which left 
Paddington yesterday morning. 
In addition, headphones were 
availab'e in a first -class coach. 

The Great Western Railway 
announces that this innovation 
has been introduced in order to 
make the longest non-stop run 
in the world an entertaining one 
for passengers. The apparatus 
used was similar to that em- 
ployed in the recent test be- 
tween Bristol and Cardiff and 
was constructed by Burndept 
Wireless. Ltd. 

0000 
THE MONTE GRANDE 

HIGH -POWER STATION 
In connection with the- illus- 

trated description of the high - 
power station at Monte Grande, 
Argentina, published in The 
iPireless 'Fold of January 27th, 
the Société Française Radio 
Electrique, of Paris, ask us to 
point out that they also con- 
tributed in the construction of 
the station. 

This company furnished the - - 

four great masts, each nearly' 
700ft. high. 

U O O O 
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on passenger ships shall not be required to 
carry out duties other than those con- 
nected with wireless. Point four urges 
that the operators should be paid their 
maintenance allowance direct instead of- 
the money being paid into a common mess 
fund. The last two points are concerned 
respectively with annual leave and 
stability of employment. 

The wages question is also raised, and 
if agreement has not been reached by 
March 31st, the two sides have arranged 
that the whole matter shall be referred 
to the Industrial Court for settlement. 

0000 -- 

BROADCAST WARNINGS TO SHIPS. 
The suggestion made by Mr. C. C. 

Amnon. M.P., that, in view of the sub- 
marine M1 disaster, broadcast warnings 
s' add be issued to merchant ships when 

submarine exercises are taking 
place, e* evoked a reply from 
the Admiralty. The Board con- 
siders that in the majority of 
cases such warnings would be 
unnecessary. but it has been de- 
cided that in special circum- 
stances steps will be taken to 
broadcast warnings through the 
Post Office station nearest the 
area affected. 

SIR HARRY LAUDER LISTENS. A characteris.ic picture 
of the famous comedian enjoying broadcast reception in the 

Marconiphone Showrooms last week. 

OFFICIAL WAVELENGTH FOR 
CANADIAN AMATEURS. 

Canadian amateur transmitters are 
jubilant over the Government's decision 
to grant them the wavelength of 52.51 
metres for experimental work. The wave- 
length originally assigned, 120 metres, was 
sufficiently satisfying during the winter of 
1924 -25, but the advent of short -wave 
working last summer gave birth to discon- 
tent. 

In order to ensure that the new wave- 
length is adhered to. the Canadian 
Government stations at Ottawa have 
transmitted a series of calibration 
signals. 

All transmitting amateurs were re- 
quired to tune in these signals in order 
to facilitate the accurate calibration of 
their wavemeters. 

B 22 

against single calve reaction set4. Street 
car noises are also being tackled, and in 
this connection the Indianapolis Street 
Railway Company has cooperated with a 

tlorough examination and improvement 
of the system. 

0000 
WIRELESS OPERATORS' " SIX POINTS." 

As arranged at the conclusion of the 
wireless strike, negotiations were opened 
last _Monday between the Association of 
Wireless and ('able Telegraphists and 
the London and District Association ut 
Engineering and Allied Employers. 

Six outstanding points regarding ser- 
vice conditions remain to be discussed. 
First, the operators ask for the con- 
currence of the Shipping Federation with 
any agreement made; secondly. they ask 
for an increase in the foreign service 

allowance, and, thirdly. that operators 

0 0 0 o 

BARCELONA'S NEW BROAD- 
CASTING STATION. 

The official inasigurat ion of 
the new Barcelona broadcasting 
station, orle of the most powerful 
in Europe, took place ou Thurs- 
day last. EAJ1 is situated en 
the top of 'ribidabo, 1,745 ft. 
high, a position which should he 
of material assistance in extend- 
ing the range of the station. The 
wavelength of the new station 
is 325 metres. 

o00o 
OSCILLATORS BEWARE 

The Post Office Engineering 
Department, we understand, lias 
ordered a specially constructed 
and equipped motor car which 
will be used in an endeavour to 
combat the oscillation nuisance. 

Fitted with a direction -finder 
and frame aerial, the car will 
patrol the London areas its 

which oscillation is most noticeable. 
0 0 0 0 

BROADCASTING AND. THE IDEAL 
HOME. 

Several exhibits of special interest to 
the broadcast listener are on view at the 
Ideal Home Exhibition, which opened 
yesterday (Tuesday) at Olympia. 

Between 4 p.m. and 7 p.m. every 
Tuesday and Saturday the Loudon pro- 
gramme will be actually broadcast from 
Olympia. The exhibition cluses on 

Saturday, March 27th. . 

A CORRECTION. 
In the advertisement of Messrs. The 

British Glowlamp and Valve Co. appear- 
ing in titis issue the working anode poten- 
tial of the valves which they repair is 
given as 70 -100 volts. This should 
actually he 20 -100 volts. 
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Practical Tests with a Balanced H.F. Circuit. 
By E. 1. 

,w 
VEN with the best of aerials one or more stages of 
H.F. amplification is desirable for long- distance 
and loud- speaker reception on the B.B.C. wave- 

lengths. The most commonly used system is the tuned 
anode method of H.F. coupling, but this suffers from 
many disadvantages. To maintain such a set at its most 
sensitive condition, when searching for weak stations, that 
is, just short of oscillating, three controls must 'all be 
moved simultaneously, as they are all dependent upon 
one another; this type of set is also liable to re- radiate if 
mismanaged. 

The solution of these faults is some form of balanced 
H.F. circuit. The most 
commonly used circuit of 
this type is the Hazeltine 
" Neutrodyne, "' but the 
circuit to be described, 
though not commonly used 
in this country, has some 
advantages o v e r t h e 

Neutrodvne." 
Briefly, the set to be de- 

scribed in this article was 
built to conform to the 

Fig. 1.- Method of neutralising 
adopted In the receiver. 

following conditions :- 
(r) To be sensitive and selective. 
(2) To he non -radiating. 
(3) To be easy to adjust; i.e., the three controls which 

the set possesses are to he entirely independent of one 
another. 

The method of neutralising is shown diagrammatically 
in Fig. r, while the complete circuit is shown in Fig. 2. 

Here, in Fig. r, Tt is the tuned input circuit (con- 
sisting of the inductance L, and condenser C,), T., the 
tuned output, and C,. the effective capacity between grid 
and plate of the valve. Neutralisation of C is accom- 
plished by the coil I.,, very closely coupled. to L,, and 
the neutralising condenser C . 

The grid -plate capacity Cr is neutralised when 

C N1 -L- LI 
C M VL:- 

MARTIN. 
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where M is the mutual inductance between L1 and L 
and N1 and N, are the number of turns respectively in 
Lt and L. This neutralisation is quite independent of 
the wavelength. 

One advantage of this method of neutralisation is that 
the neutralising device has nothing to do with the tuned 
output of the H.F. valve : this means, that any sort of 
coupling may be used between the H.F. valve and the 
detector. In Fig. 2 an H.F. transformer having an 
untuned primary and a tuned secondary is shown : this 
was used mainly to obtain greater selectivity. Tuned 
anode coupling is simpler and gives very good results. 
When the neutralising condenser is correctly adjusted, 

Fig. 3.- Reinartz method of applying reaction to the H.F. trans- 
former. 

variations in the tuning of the aerial circuit aeill not 
affect the tuning of the H.F. transformer. 

Reaction is applied from the detector on to the H.F. 
transformer. A fixed reaction coil is used, and control 
is obtained by means of the throttling condenser C, 
and the H.F. choke H. F.C_. This method of control 

T4 

Fig. 2.- Complete circuit diagram. 

:7 *^0 _ i, 

Rr ar view of the experimental layout. Note the relative positions 
ut the aerial coil (vertical) and H.F. transformer (horizontal). 

does not upset the tuning of the H.F. transformer at 
all, and does not seem to alter very much with the wave- 
length. When C3 is at its minimum, the set is a long 
say off the point of oscillation due to the H.F.C. 

The Reinartz method of control, shown in Fig. 3, 
may be used instead, and this again gives a reaction 
control that does not interfere with the tuning of the 
set : if this is used, the number of turns in the reaction 
coil must be increased. 

If the same H.T. battery is used for all three valves, 
there may be a certain amount of interaction between the 
H.F. valve and detector; this may be nullified by putting 
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A Stable H.F. Receiver. - 
in an H.F. choke, H.F.C.1, and fixed condenser (o.001 
mfd.) in the plate circuit of the H.F. valve, as shown in 
dotted lines in Fig. 2. 

A few constructional details may now be given. I. 
and L2 are wound on as one winding, with a tapping 
for .the earth connection. Lt consists of so'turns, and 
L2 of i5 turns, of No. 22 S.W.G. enamelled wire on a 

4in. diameter former. Lt is tuned by a o.00025 mfd. 
square law variable condenser. The secondary, Lt, of 
the H.F. transformer consists of 6o turns of No. 22 
S.W.G. enamelled wire on a din. diameter former, and 
the reaction coil R is wound on the same former, spaced 

TO GRID 

TO EARTH 

TO Cr, 

L 

TO GRID 

TO 
FILAMENT 

TO PLATE 

Fig. 4.- Tapping points on the aerial coil and H.F. transformer 
windings. 

Iin. front the end of the secondary, and consisting of 
25 turns. 

The untuned primary I., consists of 25 turns of No. 26 
S.W.G. D.C.C. wire, wound on in a bunch between 
the secondary coil and reaction coil. The secondary coil 
is tuned by a 0.00025 mfd. square law condenser, and 
the " throttling " or reaction condenser has the same 
value. 

The H.F. chokes may very \\"ell be those manufac- 
tured by bissen, Ltd., or, for the B.B.4'. wavelengths, 
may consist of 15o turns of No. 26 S.W.G. wire on a 
Sin. diameter former. A really good low- frequency 
intervalve transformer should I e used. 

A special H.F. valve with a high amplification fa_c for 
should be used. It will be noted that the grid of the 
H.F. valve is connected to L.T. - the filament end cif 
the grill leak on the detector valve is connected to the 
sliding contact of a potentiometer P connected across the 
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L.T., to eliminate possible overlap of reaction. The 
I.. F. valve, which shòuld be a power valve, has a suit- 
able grid ,Liar battery. All valves have separate H.T. 
taps. 

The neutralising condenser consists of one fixed and 

Layout of components in the experimental receiver. The various 
components will be readily identified with the symbols of the 

circuit in Fig. 2. 

one moving plate. This may be adjusted as follows : 

The reaction condenser is increased until the set oscil- 
lates. With the neutralising condenser at minimum a 
weak station is tuned -in.. It will be found that altera- 
tion of C1 (see Fig. 2) will alter the tuning of C_; leav- 
ing C2 fixed, the neutralising condenser C should very 
slowly be increased until alteration of Ct no longer alters 
the tuning of ('_. The H.F. valve is then properly 
neutralised. The effect should be tried of reversing the 
connections to I.,, as one way usually works better than 
the other. 

The general experimental layout of the set may be seen 
from the photographs. The H.F. transformer must be 
spaced at least Sin. from the aerial coil, and must be at 
right angles to it, to eliminate magnetic coupling. The 
wiring must be well spaced, and everything done to avoid 
stray capacities. 

Such a set, when properly adjusted, will be found to 
be exceedingly satisfactory : sensitive, selective, easy to 
adjust, and free from distortion. 

TIME IN ALL PARTS OF THE WORLD. 
The following table will be of Lise to those who wish to compare th3 
time in the principal cities of the world with Greenwich Mean Time. 

The times given below correspond with noon G.M.T.: - 
Longitude. Longitude. 

Adelaide 138.35 E. 0.3(1 p.m. Constantinople.. 
Athens 23.45 E. 2.0 p.m. (E. European). Copenhagen .... 
Auckland (N.Z.) 174.48 E. 11.30 p.m. (N. Z. Mean Dunedin 

Time). Havana 
Amsterdam .... 4.35 E. 12.20 p.m. Hobart 
Bangkok 100.30 E. 7.0 p.m. (7th Zone E.). Hong Kong .... 
Batavia 106.50 E. 7.0 p.m. (7th Zone E.). Honolulu 
Berlin 13.25 E. 1.0 p.m. (C. Ettropean). Leningrad 

_ Bombay 72.54 E. 5.30 p.m. Lima 
Brisbane ... .. 150.30 E. 10.0 p.m. Lisbon 
Brussels 4.22 E. 12.0 noon (w. European) Madrid 
Buenos Aim ... 58.20 W. 8.0 a.m. Mauritius 
Callao 77.04 W. 7.0 a.m. (E. American). Melbourne 
Cairo 31.15 E. 2.0 p.m. (E. European). Montreal 
Calcutta 88.301. 6.0 p.m. Moscow 
Capetown 18.25 E. 2.0 p.m. New York 
Chicago 87.40 W. 6.0 a.m. (C. American). Oslo 
Colombo 79.56 E. 5.30 p.m. Paris 
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28.53 E. 2.0 p.m. (E. European). 
12.35 E. 1.0 p.m. (C. European). 

170.30 E. 11.30 p.m. 
88.22 W. 6.0 a.m. 

147.21 E. 10.0 pan. 
114.12 E. 8.0 p.m. 
157.51 W. 1.30 a.m. 
30.15 F. 2.0 p.m. (E. European). 
77.02 W. 7.0 a.m. 

9.07W. 12.0 noon (W. European) 
3.43 W. 12.0 noon (W. European) 

57.35 E. 4.0 p.m. 
I45.02 E. 10.0 p.m. 

73.34\. 7.0 a.m. 
37.37 E. 2.0 p.m. (E. European). 
74,01 W. 7.0 a.m. (E. American). 
10.40 E. LO p.m. (C. European). 
2.20 E. 12.0 noon (W. European) 

Longitude. 
Pekin - 11024 E. 8.0 
Perth (W.A.) ... 115.52 E. 8.0 
Philadelphia .. 75.30 W. 7.0 
Quebec 71.12 W. 7.0 
Rio de Janeiro . 43.12W. 9.0 
Rome 12.28 E. 1.0 
San Francisco 122.25 \V. 4.0 
Singapore 103.51 E. 7.0 
Stockholm 18.05 E. 1.0 
Sydney 15112 E. 10.0 
Tokio 138.45 E. 9.0 
Toronto 70.20 W. 7.0 
Valparaiso 71.40 W. 7.0 
Vancouver 123.05 \w. 4.0 
Vienna 16.'_'9 I.. 1.0 
Washington 77.(14 \C. 7.0 

p.m. 
p.m. 
a.m. (E. American). 
a.m. 
a.m. (3rd Zone W.I. 
p.m.. (C. European) 
a.m. (Pacific). 
p.m. 
p.m. (C. European). 
p.m. 
p.m. 
a.m. (E. American). 
a.m. 
a.m. (Pacific). 
p.m. (C, European). 
a.m. (E. American). 
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Latest Products of the Manufacturers. 
THE ` LOWFORMA " INDUCTANCE 

FRAME. 

To facilitate the construction of air - 

supported tuning inductances, A. Il. 
Clackson, Ltd., 119, Fleet Street. 
London, E.C.4, are producing an ebonite 
former consisting of a number of rods 
supported by end discs. The rods on 
which the wire is to be wound are suit- 
ably threaded so that a turn -to -turn 
spacing is obtained equal to the pitch of 
the thread. The supporting rods measure 
6in. in length and will accommodate 120 
turns with a 'man diameter 3gin. A 
wider turn -to -turn spacing is produced 
by winding in alternate slots, so that, if 
necessary, heavy gauge wires may be 
used 

For constructing a receiving inductance 
N.. 24 enamelled covered wire will prob- 
ably be found most suitable, and the 
turns can, of course, be arranged to form 
a loose -coupled winding. To prevent the 
supports sagging, an ebonite ring i. 
placed centrally in the winding. Although 
it is intended that the former should be 
used in the form supplied, the reader is 
reminded. that if it is cut down to nearly 
half the present length so as to accom- 
modate about 70 turns, the ratio of length 
to diameter will be improved, and it will 
serve as a useful former for constructing 
the inter -vale -e high- frequency traus - 

MELLOWTONE AERIAL REACTION 
UNIT. 

A simple method for interchanging 
tuning coils is obtained by the use of a 

Mellowtone " aerial reaction unit, a 
product of Midland Radiotelephone 
Manufacturers, Ltd., Brettell Lane 
Works, Stourbriclge. 

is to be connected in an aerial circuit 
possessing a resistance value far in ex- 
cess of the coil. Thus little would be 
gained as regards signal strength when 
the unit is replaced by coils of low -loss 
design. The compact winding, moreover, 
produces a comparatively small external 
field and thus. interaction with other 
tuned circuits is limited. 

The unit is strongly built, is inexpen- 
sive, and smooth reaction adjustment can 
be obtained. 

The unit consists of both aerial induct- 
ance and reaction coil carried on a four - 
pin mount so that it may be connected 
in the receiving circuit by insertion in a 
standard valve holder. The usual two - 

coil holder is thus dispensed with. The 
windings are carried in grooves, and 
although this form of construction does 

The ,. Lou forms" for the construction of inductances with air spaced turns. 

formers of a ueutrodyne receiver, whilst 
it is also suitable for the construction of 
the small inductances required when 
building a low power transmitter. 

not produce a coil with minimum losses 
it must not be overlooked that little 
purpose is served in building a cumber- 
some coil of minimum resistance when it 

The Mellowtone aerial reaction unit is 
intended to replace the usual two coil 

holder for aerial tuning 
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NEWS FROM 
THE CLUBS: 

Secretaries of Local Clubs are invited to send in for publication club news of general interest. 

That Ubiquitous Echo. 
Freaks played by echo in the broad- 

casting studio were among the points 
raised by Mr. J. 11. A. Whitehouse, a 
B.B.C. engineer, in his lecture before the 
Muswell Hill and District Radio Society 
on February 10th. In one studio an 
oscillograph record showed that an echo 
travelled round the walls 15 times. 

Echo effects had always provided a 
problem for research. said the lecturer, 
and the present draping arrangements in 
the B.B.C. studios were the result of 
three years' careful investigation. 

The malcontents who are among the 
first to telephone to Savoy Hill when a 
breakdown occurs would have been in- 
terested to hear the lecturer's description 
of how the down lead on the Selfridge 
building had recently to be replaced 
during a gale. The short period of delay 
was covered by the announcement : 

" There has been a slight mechanical 
breakdown " ! 

Hon Secretary : Mr. Gerald S. Sessions, 
20, Grasmere Road, Muswell Hill, N.10. 

0000 
Teignmouth Society's Rapid Growth. 

The new wireless society formed at 
Teignmouth, Devon, on February 11th, 
with a starting membershie of 80, is 
rapidly extending its appeal. 

Within a week of the inaugural meeting 
the membership had increased to 114: 

The hon. secretary is Mr. A. L. Rose, 
Leicester House, Teignmouth. 

0000 
Reed Type Ear Pieces. 

Despite the inclemency of the weather 
a large number of members of the Totten- 
ham Wireless Society gathered on 
February 17th to hear a lecture given by- 

Mr. Lucy, of Messrs. S. G. Brown, 
Ltd. 

The development of the reed type ear 
piece was first dealt with. two interesting 
exhibits being the earliest and latest 
examples of this type. 

Several mechanical methods of obtaining 
amplification were explained, and a long 
and interesting discussion ensued on the 
operation of the " Crystovox." 

Hon. Secretary : Mr. A. G. Tucker, 42, 
Drayton Road, Tottenham, N.17. 

0000 
A Trigger Circuit. 

A three -valve receiver, embodying a 
" Trigger " circuit, was described by Mr. 
R. Kirlew, A.M.I.M.E., in his recent 
lecture before the North Middlesex Wire- 
less Club. 

Designed to give purity in the recep- 
tion of broadcasting, the set is arranged 
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so that the first valve exercises an ex- 
tremely fine control of the potentials ap- 
plied to the detector. Only about 9 volts 
are put on the anode of this valve, a 
higher potential necessitating the use of 
grid bias without improving results. The 
principal drawback to the design seemed 
to be the rather heavy plate current re- 
quired, but the purity of results was 
amply demonstrated at the club's recent 
loud- speaker competition. 

This evening (Wednesday) Mr. A. L. 
Kirke, of the B.B.C., will lecture on 
" Selectivity in Simple Circuits." All 
interested are cordially invited to this 
sleeting, and members are asked to bring 
friends. 

Hon. Secretary : Mr. H. A. Green, 100, 
Pellatt Grove, Wood Green, N.22. 

0000 
Modulation and its ControL 

" Difficulties of Broadcasting from my 
Point of View " was the title chosen by 
Mr. Bird, Chief Engineer of the Man- 
chester Broadcasting Station, for his ad- 
dress to members of the Manchester Radio 
Scientific Society on February 10th. 

.s. ...ia# /.srsmi.es. n- re- -' {it ne S 

FORTHCOMING EVENTS. 
WEDNESDAY, MARCH 3rd. 

Institution of Electrical Engineers, Wire- 
less Section. At 6 p.u.0 (Light Refresh - 
ments at 5.30). At the Institution, 
4aroy Place. W.C.2. Lecture: "The 
Directional Recording of Atmospherics." 
bu .Vr. R. A. Watson Watt, B.Sc. 
(Eng.). 

Tottenham Wireless Society. At 8 p.m. 
At 10, Bruce Grove. Lecture: "Photo - 
grapphrng Radio Sets," by Mr. Taylor. 

Doswell Hill and District Radio Society. 
.tt 8 p.m. At SL do o.ris Schools, 
Fortis Green. Sale and Exchange 
Evening. 

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

Baratte and District Irirelees Associa- 
tion. At 8 p.m. Ar 22, Market Street. 
Discussion: "Cause und Remedy of 
Distortion." 

North Middlesex Wireless Club. At 8.30 
p.m. At Shaftesbury Hall, Boues Park. 
Lecture: "Srlectirity in .tiiarple Cir- 
cuits." by Mr. A. I. Kirke, of the 
B.B.C. 

THURSDAY, MARCH 4th. 
Guiders Green and Hendon Radio Societe,. 

-.4t 8 p.m, it the Club House. II'ilii- 
field Way. Lecture,: "Rectified H.T. 
.Supply." by Mr. II. N. Ryan (5B1'). 

FRIDAY, MARCH Sth. 
She field and District Wireless Society. At 

7.30 p.m. At the Department of 
Applied Science. St. George's Square. 
Elvveentary Lecture (5): "Simple }-atre 
Circuits." 

Inland Revenue Radio Society. At Somer- 
set House. Talk and Demonstration: 
"The Neotrodgne," by Mr. H. rigors, 
LL.B. 

MONDAY, MARCH 5th. 
Swansea Radio Society. Lecture: "Crue 

and 3Iaintcnan re of Accumulators." by 
.Mr. Morgan, of Messrs. .Morgan Bros. 

1/.-1 RCH 3rd, 1926. 

All p.,olq;eaphs published will be paid for. 

Mr. Bird spoke of the effect of modu- 
lation and of how, with certain forms 
of music, it was necessary to reduce the 
modulation of particular portions to avoid 
overloading the transmitter and causing 
dietortiou. 

Arrangements are being made for a 
patty of members to visit 2ZY. 

0000 
Theory and Practice. 

A talk on " General Radio Theory and 
Practice" was given before the South 
Manchester Radio Society on February 
5th, the speaker being Mr. J. Baggs, of 
the Manchester Radio Scientific Society. 

Mi'. Baggs dealt at some length with 
the capabilities of crystal receivers, and 
later, on the question of valve reception, 
discussed the relative advantages of grid 
and anode rectification. Much in- 
terest was shown in a series of graphs 
which demonstrated the performances of 
different loud- speakers. 

0000 
Short Waves and the Amateur. 

The story of the amateur's fight for 
recognition and his subsequent triumphs 
formed the main theme of Mr. W. 
Williamson's lecture on "Short Wave 
Work " before the Grimsby and District 
Radio Society on February 9th. 

The speaker affirmed his belief that the 
present efficiency in short -wave work was 
due to the amateur, who was first given 
the supposedly " hopeless" ultra-short 
waveband, and had shown that mar- 
vellous results could be obtained using a 
microscopic fraction of the power em- 
ployed by the great commercial stations. 

Practical information was given on the 
construction of low loss coils, and in the 
ensuing discussion the lecturer answered 
many questions upon which the members 
had-been in doubt. 

Hon. Secretary : Mr. W. Markham, 
104, Torrington Street, Grimsby. 

0000 
How Valves are Made. 

1n insilit iut, the mysteries of valve 
manufacture was gained by members of 
the Inland Revenue Radio Society on 
February 19th, when Mr. Davies, of the 
General Electric Company, delivered an 
illustrated lecture on the subject. 

All the stages of manufacture and 
testing were carefully dealt with, the 
processes being made clear by means of a 
large number of slides and exhibits. The 
valves so described ranged from the small 
dull- emitter receiving types to the big 
water -cooled 10-kW. t ype. 

Hon. Secretary : M r. W. J. Tarring 
15TG), Room C2, York House, Kingsway, 
W. C.2. 
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PIONEERS OF WIRELESS. 
By ELLISON HAWKS, F R.A.S. 

9. -Early Suggestions for Communication by-Wireless. 
LARGE number now interested in the most 

modern developments of wireless," Sir Oliver 
Lodge has ' said, " will have but little idea - 

perhaps none at all -of the early work, in apparently 
diverse directions, which preceded and made such de- 
velopments possible. And even those who are high 
authorities in wireless telegraphy and know nearly all 
that can I e known about it can hardly know the early 
stages quite as well as those who have lived through the 
nascent and incubating period. Only those who have 
survived the puzzled and preliminary stages of a dis- 
covery can fully appreciate the contrast with subsequent 
enlightenment.'' 

To -day We too easily lose sight of this early work of 
the pioneers, and pay no tribute to those who, by their 
researches. have made possible the achievements of the 
present. In this connection one wonders how many_ of 
the hundreds of thousands of those who listen to broad- 
cast each night have heard of Sömmering, an investigator 
who in the early part of the nineteenth century- studied 
electricity and made what was probably, the first serious 
suggestion of wireless telegraphy. 

A Sixteenth Century Suggestion. 
We say " serious " because an earlier suggestion for 

communication without wires was made by one hamiano 
Strada, an Italian Jesuit and historian who lived 1572- 
1649. Strada announced a fantastic plan to use " two 
Needles of an equal length and 
bigness. being both of them 
touched with the same Lode- __ 

stone. Then let the Letters of 
the Alphabet be placed in the 
circles in which they the 
needles] are moved at the 
Points of the Compass, under 
the Needle of the Mariner's 
Chart. Let the Friend that is 
to travel take one of these with 
him, first agreeing upon the 
Days and the Hours wherein 
they should confer .together: 

. at which time, if one of them 
move the Needle, the other 
Needle vill move by sympathy 
on to the same letter in the 
other instantly, though they are 
ever so far distant. And thus 
by several Motions of the 
Needle to the Letters, they may 
easily make up Words or Sense 
which they have a mind to ex- 
press.'' 

Needless to say, this wonderful suggestion for a very 
convenient and universally useful piece of apparatus Was 
nothing more than the figment-of a fantastic imagination I 

As early as 1729 experimenters gave some attention to 
endeavouring to use frictional electricity -the only- form 
then known -for the purpose of communicating at a dis- 
tance. In that year Stephen Grey found that pack -thread 
or twine could be made to conduct electricity. He even 
succeeded in producing motion in light bodies at a dis- 
tance of 666ft., the object of the experiment being to 
ascertain the greatest distance to which the electric force 
could l,e transmitted. - 

Earth Return Circuits. 
Grey also discovered that metallic wire would conduct 

electricity, and he deserves our tribute for his pioneer 
work, which must have Ircen carried out under serious 
difficulties. for at the time of his experiments there- were 
no means of storing up electricity, the Leyden jar not 
being introduced until. about 1745. 

In studying the history of electricity, we find that in 
their experiments several of the early workers. appear to 
have used only one wire, employing the water of a river 
or the earth itself as a return -to complete the circuit. 
\\-inkier -of I,eipsic seems to have beui one of the first 
to do this (July 28th. r 7_x6) when he included the River 
Pleisse in his circuit.' I atcr in the same year the suc- 
cessfully transmitted over a -distance of two miles, with 

the earth as a return circuit. It 
is interesting to note in passing 
that for these experiments he in- 
sulated his wires with baked 
woud. 

Whilst these and other similar 
experiments are very interesting 
-and must are mentioned. as 
they are the first records we 
have of the transmission of the 
electric current without wires - 
it is to be pointed out that they 
were not conducted in connec- 
tion with any research in wire- 
less telegraphy, but with a view 
to determining the speed at 
which the electric current 
travels Incidentally, it may-be 
remarked that the experimenters 
came to the conclusion that' 
" the velocity is instantane- 
ous." 2 

S. Tu . yon Sömmering. 

' F.neyclopudia Britannica (1810), 
p. 59. 

' ¡bid , p. 736. 
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Pioneers of Wireless. - 
lt was not until ninety years later that the " earth - 

return " was used in connection with telegraphy. in 
the meantime, electricity had made great progress. 
Current electricity had been discovered (in 1800) by 
Volta -as we have already seen -and attempts were 
being made to use the new force for communication 
between distant places. 

Even at the outset efforts were directed to discovering 
a system that could be employed without wires. In 1811 

an eminent German scientist named Sömmering, who was 

experimenting with a form of telegraph, was the first to 

suggest , using water in place of wires to conduct the 
current for telegraphic purposes. He found that if each 
wire were interrupted by a tub of water, the current corn-, 

Saltley, Birmingham. 

(December 5th -January 27th.) 
Brazil : lAB, lAC, lAG, 1AF, lIC, 

1IG, 1IN, 5AA, 5AB, 2AF, SQ1, RGT, 
AABZ. Argentine : AF1, BG8, 1302. 
Canada : lAR, 1AK, 2AX, 2BE; 2F0, 
3FC. Cuba : 2MK, NVE. New Zea- 
land : 2XA, 3BR ( ?), 4AG, 2AQ. 
Philippine Islands : 1CW, 1HR, 1HV, 
NAJD. South Africa : A3B, A3E, A4S, 
A6N. Australia : 2CM, 3EF, 3X0, 2YI, 
5BG, 6AG. Porto Rico : 4JE, 4SA. 
U.S.A. : 4DM, 4FC, 4FM, 4IT, 411M, 
4TV, 5YW, 9AWK, 9AJJ, 9WMJ, 
9BPB, 9FF, 9GX, 9KWV. China : 

FI BLBT, GECQ (Hong Kong). Various : 

X GB1, X 2BG, GHA, SGT, SGC, SKA, 
AVLS, ANF, P 3FZ, PE 6ZK. 

B. and F. Smith. 
(0-v -1 Grebe and Reinartz.) 

Amersham, Bucks. 

(January 23rd, 24th, 31st.) 
Great Britain : 2KF, 211,W, 2SZ, 2XV, 

5DA, 5HS, 5WV, 6DW, 6ME. U.S.A. : 

1AOF, 1APL, 1ARN, lAYL, 1BDX, 
1BGC, 1CPQ, 1CRE, 1GA, 1HJ, 1KC, 
2AES, 2AG, 2AHK, 2AHM, 2AIM, 
2AMJ, 2BM, 2CFT, 2CLG, 2CNS, 2KG, 
2NZ, 2PP, 3AHA, 3BIT, 3BWT, 
3CAH, 3DH, 3MW, 3PS, 3XI, 3Z0, 
4AAH, 4SI, 5ACL, 5ADL, 5FC, 5YD, 
8ATV, 8BUY, 8CAC, 8VX, 9BJK, 
9EJI, 9W0, 9ZT. Holland : OKH, 
OMS, 0TH, 2PZ. Belgium : S5, U3, 
Z,1. France : 8NN, 8NS. New Zea- 
land : 2XA. Brazil : lAC. Canada : 

1DD. Italy : 1GW. Various : EG EN, 
WVC. K. E. B. Jay 

(On 35 -45 metres.) (G 2BMM). 

Burnley, Lancs. - 

(December 21st- January 21st.) 
U.S.A. : 40M, 4JR, 4RM, 4RR, 

5ACL, 5AHP, 5JF, 5UX, 5ZAI, 6AT, 
60I, 9BHT, 9BMD, 9CJW, 9ONG, 
9DXJ, 9EJI, 9ZA, 99X. Australia : 

2CK, 2CS, 2TM, 2YI, 3BD, 3BQ, 3EF, 
3GN, 3KB, 3X0, 4AN, 5BG, 5BR, 5DA, 
6AG. New Zealand : 2AC, 2AQ, 2XA, 
4AA, 4AC, 4AV, KFUH. South Africa : 

A4Z, AGN. Philippine Islands : lAR, 
1DNA, 1HR. Brazil : lAB, lAC, 1AE, 
lAN, IAP, lIA, IBO, 2AF, 5AB, 6QA, 
3Q1. Argentine : AF1, BA1, FH4. 
Porto Rico : 4JE, 4KT, 4SA. Miscel- 
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pleted the circuit without interruption exactly as before. 
Sömmering soon found, however, that the signals 

ceased when both wires were dipped into the same tub. 
As a matter of fact, had he been able to use a more 
delicate instrument for recording the signals, he would 
have noticed that a minute current did actually cross the 
water, even when both wires were introduced into the 
same tub. 

As two sepaiae bodies of water are not often to be 

found together in natural conditions, Sömmering be- 

lieved his suggested method to be impractical, and dis- 
continued hi.; experiments in this direction. 

Although Sömmering's system had only a brief life, 
it was the earliest practical method proposed for wireless 
communication, and as such deserves special notice. 

C llll 

Extracts from Readers' 
Logs. 

laneous : Y HBK, M IAA, BE BER, 
FI 8QQ, I.A lA, CS OK1, C lAR, 
C 1DJ, C 3KP, CH 2L0, NRL, CRL. 

W. H. Dyson. 
(20-60 metres.) (0-v-0 Reinartz.) 

Harborne. 

Australia : 2RJ, 2YI, 3KB, 3Q11, 
3BQ, 5BG, 3CH, 3X0. New Zealand : 

1AX, 3AF, 4AH, 2AQ, KFUH. Guam : 

NPN. Alaska ( ?) : WVC. Argentine : 

AA8, FA4, F114. Uruguay : JCP. 
Brazil : 6GF, 1BC, 1AQ, lAY, IAH, 
1AR, 2AB, 2AJ. America : 5ACL, 
5AGN, 5AHP, 5ASP, 5ATX, 5EW, 
50F, 5JF, 5MI, 5UK, EUX, 6AED, 
6AMM, 6BLS, 6CGW, 60B, 60I, 7DF. 
Honolulu : HU WYI. French Indo- 
China : FI 8LBT, HVA. Philippine Is. : 

NEQQ, NEGG, NIPM. Japan : J IPP. 
Various : Q 2BY, P lAR, P 3FZ, P 3CO3 
P 3GB, EG EH, C 8AR, ANF, WYV, 
OCA, 5RF. T. S. Calder. 

(0 -v -1) receiver. 

Bedford. 

(December, 1925.) 
U.S.A. : 1FU, 1YB, 1AAO, 1ZA, 

1ZAO, 1CH, 1UK, 1XA, lAIU, 1BL, 
ZAHL, 1ZL, 1BC, lACO, INN. 1CAB, 
lAV, 1ALL, 1CAL, 1AI, 1BIT, 1KAI, 
1BSD, 1CNP, 1CMP, 1BA, IHN, 1RD, 
lAD, 1HJR, 1HJ, 1SJ, 1GA, 1CH, 1NO, 
1CN, 1AIÚ, 1AOF, 1SA, lAH, 1ZT, 
2NTI, 2UK, 2BR, 2QB, 2ANM, 2BRB, 
2UK. 2API, 2AR, 2XZ, 2AG, 21P, 2NN, 
2BWC, 2AES, 2AKB, 2GP, 2NTI, 2AR, 
2RD, 2ATR, 2AI, 2LZ, 2BTU, 2AWF, 
1CYX, 2AGO, 3AMJ, 2CXL, 2AOF, 
2AIS, 2BM, 2CO3 2BVA, 2CC, 2RS, 
3ATI, 3TN, 311W, 3CJ, 3JA, 3LU, 
3BMZ, 3PS, 311G, 3XP, 3IM, 4AC, 
4RM, 4RR, 5BK, 5WB, 5YD, 5DA, 5PH, 
BER., 5JF, 5ACL, 5JF, 6NA, 6LS, 7NPB, 
7ZI. 7AK, 7UG, 7NE, 70K. 7VX, 7ST, 
BALY, 811F, 8DGJ, BDGO, 8DAA, 8AZ, 

8MC, 8JQ, 8JM, 8BQ, 8KSC, 8BSO, 
BDW, 8BDH, 8DI, 8DAA; BRR, BURS, 
88E, 8RV, RAW l; , 8JM, BCC, BBWW, 
3JY, 8CQ, 8.-1Ní, 8BR, 9CF, 9B1I, 
9DNG, 9BF, 9E.Tl, 9ZA, 9DYY, 9AL, 
9ST, 9CIP, NR11 \l, WIR, VIZ. Can- 
ada : 20D, 4AR. Australia : 2LG, 2L0, 
31íB. New Zealand : 2AC, 4AC. . Porto 
Rico : 4SA. South Africa : A4Z, 09J. 
Palestine : PE 6ZK. Ireland : GI 6MU. 
,japan : 2PP, 2PR. Brazil : lAB.. Ar- 
gentine : AA2, AB8. Russia : RRP, 
RAK. Germany : 4LV, POF. Scan- 
dinavia : SMYU, STTS, SMZS, 2LP, 
SMTN, LA 4X. Belgium : S4, V2, P7, 
411, J9, S3, 8K, 4RS. Italy : 1BH, 1BI), 
1RM, 1NO, 1MT, 1AU, 1GN, 1GT, 1BS, 
1FC, 1MA, 1BB, 4ED. Holland : 2PZ, 
PCLL, NAB, 10KS, IOWB, 1031S, 10BL, 
7í1I, 12BB, PB2. Great Britain : 2LZ, 
2IT, 2KW, 2EC, 2GO, 2ZF, 2XZ, 2FM, 
2RB, SFS, 5NF, 5SK, 51K, 5XY, 55I, 
5UQ, 5HS, 5X0. 5MA, 5AX, 6YQ, 6BD, 
6VP, 611B, 64 U, 6QB. France : BTUP, 
BDK, 8RR, 8JN, 8.1K, 8KIR, SXH, 8VX, 
BEU, 8RBP, 8CQ, 8BU, 8HU, 8PEP, 
8ZM, 8RDP, 8JK. 8VO, SIX, BRZ, 8PK, 
3KGZ, 8NJD, 8VO, 8WOZ, 8PKX, 
BLDR, 8DGS, BAWI, 8DI, 811M. Un- 
known : GB 4K, KPL, 4L, 1KU, 1CW, 
4SEEA, R 8GN, 5P, W 8HC, F STII. 

S. Williamson (G 2ACI). 
(0 -v -1) on 25 -50 metres. 

Leigh, Lancs. 

(January 3rd to 31st.) 
U.S.A. : 1BLB, 1BZ, 1CRE, lAY, 1KL, 

1ZS, 2GK, 23131:, 3BD, 3QT, 8XX ( ?). 
Great Britain : 2A0, 2CC, 2DX, 2F31, 
2LZ, 2NM, 2WJ, 2XV, 2XY, 2Y0, 
51I, 5LF, 5MA, 5MB, 5IZ, 5JW, 
6FT, 6FQ, 611X, 60G, 6011, 6TD, 
6TM, 6YU. France : 8DGS, 8DTG, 
SGGA, 8DDS, BHSF, 8IR, 8NS, 
8PEP, 8R.PI, 8SU. Italy : 1CN, 
1CO3 1GW, 1NO, 1R.M. Brazil : lAB, 
lAC, 2AB, 2AF. Holland : N PBY, 
OBX, 2PZ. Russia : 1ND, 1PU. Portu- 
gal : 1AF. Denmark : 7BX. Palestine : 

G 6ZK. Norway : 4X, 1A. Belgium : 

Q2, S4, K3. New Zealand : 2AC, 
Czecho Slovakia : lAR. India : CRP. 
Various : WIZ, WQO, WQL, FG2, 
0 PCLL, FW, A BA8, B PCF2, ANE. 
Sweden : SMTX, SSMN. 

W. P. Stainton. 
(0 -v -1) 
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WIRELESS CIRCUITS 
Thew-7 and IPTaeCkso 

6.-- Resonance and Oscillating Circuits. 
By S. O. PEARSON, B.Sc., A.M.I.E.E 

AI, the conclusion of the last instalment the proper- 
ties of a series circuit were considered in which 
the inductance was 5,065 microhenries, and the 

capacity o.0005 mfd., and a curve yeas developed show- 
ing the variation of impedance with frequency, the resist- 
ance being Soo ohms. ln order to show the effects of 
resistance on the impedance at various frequencies, in- 

I cluding the resonant frequency , a number of 
27 ,/ LC 

impedance curves are given in Fig. i for various values 
of the resistance, namely, 4,000, 2,000, 500, and o ohms, 
the values of inductance and capacity being as above. 
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FREQUENCY - CYCLES PER SECOND 

Fig. l.- Impedance curves for a series circuit showing the effects 
of resistance. 

It will be seen that for zero resistance the impedance 
curve comes to a sharp point-and the impedance has a 

value equal to zero when the frequency is I in 
21r LC 

this case ioo,000 cycles per second. When resistance is 
present in the circuit this point is rounded off as shown 
by the three upper ,curves, and the minimum value of 
the impedance is in each case equal to the resistance. 

Effect of Resistance. 
The curves show further that the higher the value of 

the resistance the more. pronounced is the rounding off at 
the resonant frequency. This means that when the fre- 
quency is changed by a given small percentage from the 
resonant frequency, the resulting percentage increase of 
impedance is very much less when the resistance is high 
than when it is low. For instance, if the resistance of 
the circuit is to ohms and the frequency is increased by 
to per cent. above the resonant value, the impedance 
increases from TO ohms to 600 ohms, or an increase of 

3 -15 

5,900 per cent. If the resistance of the circuit is 500 
ohms, the impedance increases from 500 to about 77o 
ohms for the same increase of frequency, equal to an 
increase of only 54 per cent. Thus, for a frequency 
increase of to per cent. above the resonant value, in the 
former case the impedance is increased 6o times, and in 
the latter case only just above one and a half times. The 
importance of this fact will be realised when we cone 
to consider the selectivity of tuned circuits. 

The Closed Circuit. 
Consider a closed circuit containing inductance, capa- 

city, and resistance, such as that shown in Fig. 2(a), and 
suppose that a constant electromotive force of E volts 
(R.DI.S. value) is irrdrrccd into the coil L.R by mutual 
induction due to an alternating current flowing in the 
coupling coil I.,. The resulting current round the cir- 
cuit L, R, C will be equal to E/Z where Z is the im- 
pedance of the circuit due to I., R and C in series as 
previously considered. Obviously, then, this circuit is 
equivalent to the circuit of Fig. 2(b), where the alter- 
nator A represents the source of driving E.M.F., the 
curly difference being that in the former case the P.D. 
across the condenser C is exactly equal to that across the 
inductive coil RI., this voltage including the driving - 

E.M.F., whereas in the latter case the generated voltage 
is external to the coil, and therefore the .voltage E, 
across the coil will not be the same as that across the 
condenser; but when the circuit is tuned. to complete 
resonance, the applied voltage E is small compared with 

(a) (b) 

EZ `E=ER 

E EC 
(e) 

Fig. 2.-(a) Circuit in which the applied E.M.F. is induced into the inductive coil. (b) Series circuit which is electrically equiva- lent to (a). (c) Vector diagram for complete resonance where 
Et. =Ea 

the voltages across the coil and the condenser respectively 
if theéesistance is low, as will be seen from the numerical 
example below. The values of, and phase relations 
between, the three voltages at the frequency of reson- 
ance are -shown by the vector diagram, Fig 2(c), where 
E is the E.M.F. induced into the circuit. Since the 
circuit is tuned to resonance the current is in phase with 
the applied E.I.F. and is equal to E/R amps. Thus 
when the E.M.F. is induced into the coil, as in Fig 2(a), 
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the voltage across the circuit will be IXL= 
R 

x 
27rfL 

volts, and this is out of phase with the applied E.M.F. 
by 90 °. Suppose that the applied E.M.F. had an effec- 
tive value of o. i volt, and that the condenser in the cir- 
cuit had a capacity of 0.0005 mfd. as before. Then for 
a circuit resistance of Io ohms the current at the fre- 

R'- quency of complete resonance would be II 

Io 
ampere, and the voltage across the circuit would there - 

r Ion 
i fore be 0.01 X X - volts. lt must be remem- 

0.0005 27rí 
tiered that for purposes of calculation the capacity must 
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Fig. 3 -Resonances curves for a series circuit showing the effect 
of resistance. Inductance, L = 5,065 microhenrles, and the 

capacity, C = 0.0005 mfd. 

be in farads, so that if its value is given in microfarads 
we must divide it by ion. For a circuit in which the 
inductance is 6.o6ç microhenries the resonant fregienV 
f will be, as shown above, equal to too,000, or 
per second. Thus the voltage across the circuit will be 
0.05 X JO' X I 

= 31.S volts, or 31S tunes as great 
0.0005 x -27 X T0' 
as the voltage applied to the circuit. 

We see then that for a given applied voltage the result- 
ing potential difference across the circuit when tuned to 
complete resonance is inversely proportional to the re- 

100 

50 

I 

MAX. 

l 

MAX. 
VOLTS= 

CURRENT 
0.637 
..02 mA 

VOLTAGE 

I , 

U 
/zo 

i ZlW 
0 ID 

\ CURRENT ` S taMW WiQ - 

0 2 4 6 8 10 12 14 16 18 20. 10 

FREQUENCY - CYCLES PER SECOND 
Fig. 4.- Comparison of voltage and current resonance curves for 
a series circuit whose constants are as follow : Inductance, 
L = 5,065 microhenries ; capacity, C = 0.0005 mfd.; resistance, 

R = 500 ohms. 

sistance, and thus in order to get a high voltage across the 
circuit at the resonant frequency the resistance must he 
as low as possible. Since the impedance of the circuit 
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is a minimum at the resonant frequency, the current, and 
hence also the voltage across the circuit, will be greatest 
at this frequency. Suppose the E.M.F. induced into 
the coil is o.1 volt R.M.S. value, and that the inductance 
and capacity values are 5,065 microhenries and 0.0005 
mfd. respectively as before. The current at any par - 

"ticular frequency is given by dividing the voltage by the 
impedance of the circuit at that frequency as found from 
one of the curves of Fig. I, according to the value of 
the resistance. A number of the current values have 
been worked out for frequencies between zero and 200,000 
cycles per second, and the curves showing the relation- 
ship between frequency and current, known as resonance 
curves, are given in Fig. 3. Each curve corresponds to 
a definite value of resistance as marked on the curve. 

Currents Induced near Resonance. 

These resonance curves show. us that a circuit of this 
nature has the property of " selecting " currents whose 
frequencies are within a small hand near the resonant 

value 
2T 1,(7 

and of choking back all currents whose 

frequencies are not near the resonant value. For in- 
stance, if two equal E.M.F.s of 0.1 volt are induced 
into the circuit simultaneously,' one being at the resonant 
frequency of Too,000 cycles per second, and the other 
having a frequency of 8o,000 cycles per second, the 
current due to the former will be Io milliamps if the 
circuit resistance is to ohms, whereas that due to the 
latter will he only o.oi 5 milliamp. or 75 microamps. ' It 
is this property of the circuit that makes possible the 
tuning -in of a particular wireless signal to the exclusion 

Ii 
'm°ee,1`, 

._. P 
h "- ,` 

4 6 8 10 12 14 16 18 20x 1 

FREQUENCY 

Fig. 5. -Effect of resistance on selectivity of a series resonant 
circuit. 

of other signals whose frequencies or wavelengths differ 
by a small percentage from that of the desired signal. 

Selectivity of Tuned Series Circuits. 
We see, then, that, in order to receive a certain signal 

free from interference by other undesired signals of ap- 
proximately the same wavelength or frequency, it is neces- 
sary to design our tuned circuit to have a high degree of 
selectivity.. Now, in the great majority of wireless re- 
ceivers in use at the present time it is not the current in 
the circuit that is made use of but the potential differ- 
ence set úp across the circuit as a result of this current; 
that is to say, potentially operated devices are employed 
for detecting wireless signals, such, for instance, as the 
crystal detector or valve detector In order to see clearly 
the hest conditions for high selectivity it is necessary to 
examine the curves shdwing the variation of circuit volt- 
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Wireless Circuits in Theory and Tri tice.- 
age with frequency. We have already seen that the 
voltage set up across the circuit of Fig. 2(a) is equal to 

I x where T is the current round the circuit, so 

that the voltage is directly proportional to the current 
and inversely proportional to the frequency. Now, since 
the current and the condensive reactance are both chang- 
ing with frequency, the voltage resonance curves will not 
he the same shape as the current curves of Fig. 3, as will 
be seen by reference to Fig. 4, where the voltage curve 
and current curve have been plotted for a circuit resist- 
ance of soo oluns, The various values for both are given 
as percentages of the respective maximum values in order 
that the peaks of the two curves shall coincide and so 
facilhate comparison. 

Effects of Resistance and Capacity on the Selectivity. 
In Fig. 5 a number of voltage resonance curves are 

given for various values of circuit resistance, these also 
being plotted as percentages of the maximum values for 
purposes of comparison. It is not the actual maximum 
value of voltage produced across the circuit that deter- 
mines the selectivity or sharpness of tuning, but the per- 
centage change of voltage obtainable for a given small 
change of frequency from the resonant value; for if two signals of equal strength but slightly different frequency 
or wavelength) are acting on the circuit it is necessary 

for the voltage set up across the circuit by the undesired 
signal to be small compared with that set up by the 
desired signal, and therefore the resonance curve should 

Fig. G.- Typical receiving circuit which includes a series circuit A and a parallel circuit B. 

be as sharp as possible and narrow near the base. The 
curves of Fig. 5 show that the lower the value of the 
resistance the sharper is the resonance curve, and, there- 
fore, the better the selectivity. It will be shown later 
that the effective resistance of an inductive coil is usually 
several times greater at the high frequencies used in 
wireless "work than that offered to a steady direct current, 
and one of the greatest problems in the design of tuning 
inductances has been the production of a coil with low 
resistance at high frequencies. 

- There is yet another factor which determines the degree 
of selectivity, namely, the value of the capacity in the 
circuit. The maximum voltage at the resonant frequency 
was found to be R z, 

{Cvolts, where E is the signal 

347 

voltage induced into the coil. By transferring factors in 
the rivo- expressions this may be rewritten :- 

I E 
Erne,. = R(' . 

1 

RC 
x constant. 

Thus we see that, although the maximum value of the 
current was independent of the capacity, this is not the 
case with the voltage; in fact, the maximum voltage 
obtainable is inversely proportional to the product of 
resistance and capacity, so that it is equally important 
to keep the capacity down to a low value. But to tune 

(a) 

E 

(b) 

IL 

E 

(c) 

Fig. 7. -(a) Parallel resonance circuit without resistance. (h) 
Vector diagram for non -resonant frequency ; h and le unequal. 

(c) Vector diagram for complete resonance ; Ic = h. 

to a given frequency, f, we have seen that the product 
of inductance and capacity must have a definite value, 

because f = and thus 

LC - I = a constant. 
47V2 

Therefore, if C is made smaller the inductance must be 
increased in the same proportion, and from this it follows 

that the greater the ratio the better will be the selec- 

oiyity and also the signal strength, which depends alone 
on the maximum value of the circuit voltage. In prac- 
tice it is advisable never to use a variable condenser for 
tuning purposes of greater maximum capacity than 
0:0005 mfd. in a circuit of this kind for moderate wave- 
lengths, and not greater than, say, 0.00025 mfd. fcir 
wavelengths below zoo metres. 

Resonance in Parallel Circuits. 
We come now to the consideration of a closed circuit 

possessing inductance and capacity as before, but where 
the impressed E.M.F. is applied across the circuit in- 
stead of being induced into the inductive coil -in other 
words, a circuit in which L and C are truly in parallel. 
In practical wireless circuits we depend on the resonating 
properties of parallel circuits as well as of the series 
circuit which we have been discussing. For instance, in 
the tuned anode method of coupling two valves in a 
high- frequency amplifier, a parallel circuit is employed, 
and in Fig. 6 part of a typical receiving circuit- is shown 
where both the parallel circuit and the equivalent of the 
series circuit are employed. The grid circuit at A is a 
series circuit because the signal E.M.F. is induced into 
the inductive coil, and the anode circuit at B is a parallel 
circuit because the E.M.F. is applied across it. 

Consider the circuit of Fig. 7(a), the coil inductance 
being _L henries, and the condenser capacity being (' 
farads, and assume for the present that the resistance of 
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Wireless Circuits in Theory and Practice. - 
the coil is zero. Let E be the steady R.M.S.. value of 
an alternating voltage applied across the circuit, the fre- 
quency being f cycles per second. Then the current 

through the coil will be IL = 
E 

amperes, and, as ex- 

plained previously, this will lag behind the voltage E 

by an angle of 90 °. Similarly, the current through the 

condenser will be I,; = 
E 

amps., and this will lead the 

voltage by go °. Thus the two currents are exactly oppo- 

site in phase, and when we draw a vector diagram, the 
two current vectors will point in opposite directions, as 

indicated in Fig. 7(b). The total current taken from 
the source of supply will therefore be equal to the differ- 
ence betweén IL and Ic, 
i.e., 1=1L-le 

=E ( - 
) 

amperes. 

Obviously, then, the current I taken by the circuit will 
always be less than either of the currents in the branch 
circuits. 

Suppose, now, the frequency could be varied ; we see 

that IL is inversely proportional to the frequency, and 
I is directly proportional to the frequency, so that a 

particular value of frequency could be found for which 
the currents in the branch circuits would be equal, and 
therefore the resultant current in the external circuit 
would be zero, because its value is given by the difference 
between the currents in the branch circuits. We see from 

the equation above that this occurs when 

Under these conditions the circuit is tuned to complete 
resonance, and, since no current is taken by the circuit, 
its. impedance is infinitely great at the resonant fre' 
quency. Hence, at the frequency of complete resonance, 

The Tottenham Wireless Society 
is collecting together a complete 
broadcast receiving equipment 
for demonstration purposes. 
The design adopted has been 
carefully considered and the in- 
struments will serve as a guide 
to members in the construction 
of receiving sets embodying 

MARCH ,3rcl, 1926. 

current is flowing backwards and forwards (or oscillating) 
round the closed loop, the current in the condenser circuit 
being at every instant equal to the current in the induc- 
tive coil, and no current whatever flows in the external 
circuit from the source of supply. It may seem, at first 
sight, that, because we are getting an appreciably large 
current round the closed circuit without taking any current 
from the supply, energy is being created in the closed 
circuit from apparently nowhere ? But, of course, this 
is not the case, and the explanation is really quite simple : 

the current token by the coil lags by go °, and that taken 
by the condenser leads by 90 °, and therefore the average 
power taken by each branch of the circuit is zero, because 
in any circuit where the current and voltage are out of 
phase by go° the average power is zero. Apparently, 
then, since nothing is coming from the source of supply, 
if we disconnected our closed circuit from the supply 
the alternating current would keep on flowing in it at 
the resonant frequency, and this would actually be the 
case in practice if we could eliminate all sources of loss. 
Thus, once the oscillations in the closed circuit LC have 
been started they will continue indefinitely with con- 
stant amplitude if there is no resistance or other source 
of energy loss. These oscillations take place at the re- 
sonant frequency in this case, and it is therefore called 
the natural frequency of the circuit. Of course, if there 
were resistance in the circuit, as is always the case in 

practice, energy would be lost, as heat_ and the oscilla- 
tions would commence to die down as soon as the supply 
were disconnected. However, in the case where no re- 
sistance is present, we see that complete resonance occurs 

I I 

when 
X 

= : , that is, when r /2fL =2-fC, from 
L 

which we get the resonant frequency 

f= cycles per second, 
2,T LC 

which is exactly the same as for the series circuit. 

A CLUB'S RECEIVING EQUIPMENT. 
Interesting Apparatus for Demonstration Purposes. 

2 

A, .[ : -,.>,.s.` ^+3Ei 

well tried practice. The ap- 
paratus shown here' consists of 
a simple receiver with power 
amplifier, and it is interesting to 
note that the amplifying unit 
makes use of a push -pull circuit. 
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NEW 
A Section Devoted 

CONSTRUCTING INTERMEDIATE - 
FREQUENCY TRANSFORMERS. 

The following constructional de- 
tails of easily made transformers,' 
suitable for use in the intermediate - 
frequency amplifier of a superhetero- 
dyne receiver, may be of interest to 
readers who desire, as far as pos- 
sible, to make their own components. 
The design given is suitable for 
following general -purpose valves of 
moderate impedance. 

A cylindrical former, of which a 
sectional sketch is given in Fig. r, 
should be turned from ebonite or 
hard wood. If the latter material is 
used, it should be thoroughly impreg- 
nated by boiling in paraffin wax until 
bubbles cease to rise. If a lathe is 
not available, the work of preparing 
the formers might be entrusted to the 

/ % 
1/4+adY4-}--+ta 

12 
Fig 1.- Former for I.F. transformers. 

local wood- turner, or, alternatively, it 
can be built up with seven wooden 
discs (which may be cut out with a 
fretsaw), clamped together by means 
of a threaded brass rod passing 
through a centre hole. 

the Practical 

3 ,19 

ADERS 

to Assistance of the Beginner. 
The primary is wound in the centre 

slot, and consists of r,ioo turns of 
No. 35 S.W.G. D.S.(_'. wire. The 
secondary is divided into two sec- 
tions, which are wound in the outer 
slots, and are joined in series. Each 
section has 1,200 turns of No. 38 
S.W.G. D.S.C. wire, the end of one 
section being joined to the beginning 
of the next. All windings are in the 
same direction. A V- shaped groove 
should be cut in the inner surface of 
each cheek, to take the commencing 
end of the wire, and to prevent 
damage to it. This wire may be 
secured in the groove with a little 
molten wax. 

In connecting up the external cir- 
cuit, the plate of the preceding valve 
should he joined to the end of the 
primary winding, while the end of 
the secondary is connected to the 
grid of the succeeding valve. 

0000 
- REACTION IN A NEUTRODYNE 

RECEIVER. 
In the cnsr of the standard neutro- 

dyne receiver having two H. F. 
amplifying valves, it is doubtful if 
provision for reaction is necessary or 
desirable, and the majority of sets of 
this description have no such adjust- 
ment. In a set containing only one 
stage of amplification, however, 
reaction make a very distinct- 
improvement both to sensitivity and 
selectivity, particularly if grid rectifi- 
cation is used, as the damping effect 
caused by grid currents in the detec- 
tor valve may be largely compensated 
for by its use. Where a crystal de- 
tector or anode rectifying valve fol- 
lows the high- frequency amplifier, 
a sufficient control of regeneration 
may generally he obtained by partial 
deneutralisation, which does not call 
for the addition of any complications 
in the way of a reaction coil. 

Reaction may he introduced in the 
normal manner by variably coupling 

a coil inserted in the plate circuit of 
the detector valve with the grid end 
of the H.F. transformer secondary. 
This arrangement, however, calls for 
a certain amount of fairly accurate 
mechanical work, and may be incon- 
venient if ready -made neutralised 
transformers are used. The capacity- 
controlled system of reaction shown 
in Fig. 2 will, as a rule, -be found 
more convenient. In this case the 
reaction coil, which may be wound on 
an extension of the secondary former, 
is in close inductive relation with the 
grid end of the transformer second- 
ary, but no provision is. made for 
relative movement, as the proportion 
of oscillatory anode current fed back 
to the grid circuit is determined by 
the setting -of the condenser. 

The capacity of this condenser will 
depend on the number of turns in the 

rig. 2. -A " neutrodyne " receiver %tint 
capacity reaction. 

reaction winding. For the 300 -500 
metre waveband, 0.0003 mfd., with 
al gout T5 turns on a former of the 
usual size, are suitable values. 
There seems little difference in effec- 
tiveness if a smaller condenser, with 
a maximum capacity of as little as 
0.00005 mfd. and a reaction coil of 
30 or 4o turns are used, and this 
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arrangement has the advantage that 
less panel space is occupied, as a 
small condenser iof the Igranic 
" Micrb " or similar pattern will be 
suitable. 

The size of the reaction coil itself 
should he reduced as much as pos- 
sible by winding it with fine wire; 
about No. 36 D.S.C. is recom- 
mended. Where interchangeable 
neutralised H.F. transformers are 
used, plug -in coils may very con - 
veniently be made to serve for this 
purpose; a good example of this 

WfpsDisom 
NWpfld 

form of construction was shown in 
the issues of The Wireless TVorld 
dated February 3rd and February 
Toth, under the heading " Oscilla- 
tion Without Radiation." 

0000 
ADDING A SECOND H.F. STAGE. 

The addition of a high- frequency 
amplifier to an existing receiver is 
in the majority of cases, not to be 
embarked on lightly and without 
careful consideration. More especi- 
ally is this the case when the set 
already has one H.F. stage, coupled, 

1lit,1f2CH 3rd, 1926. 

perhaps, by the tuned anode method 
to the detector valve. When used as 
intended by the designer, with a 
direct -coupled aerial, sufficient damp - 
ling is imposed to prevent uncontrol- 
lable self -oscillation, but when this 
damping is removed by the interposi- 
tion of another valve, with its asso- 
ciated coupling circuits, the set will 
probably be hopelessly unstable, un- 
less, perhaps, a potentiometer is fitted. 
Even in this case an excessive 
amount of positive grid dampirtg,.may 
he neeessarv. 

DISSECTED DIAGRAMS. 
No. 20. -A Valve- crystal Reflex with Choke- coupled L.F. Amplification. 

For the benefit of readers who find difficulty in reading circuit diagrams, we are giving weekly a series of 

sketches, showing how the complete circuits of typical wireless receivers are built up step by step. The 

diagrams given below will make clear the method of adding a choke or resistance- coupled L.F. amplifier to 

a reflex receiver. 

The conventional arrangement of two valves, with normal fila- 
ment connections. The secondary of an " untuned aerial " coupler 
is connected across the grid and filament of the first valve, which 

has in its anode circuit- 

2 

-an H.F. transformer, across the secondary of which is con- 
nected a crystal detector. Rectified pulses are passed back 
through the primary of an L.F. transformer; the secondary is 
shunted by a by -pass condenser and inserted in the grid circuit. 

3 4 

A choke is inserted in the anode circuit of the first valve, L.F. 
voltages set up across it being applied to the second grid through 
a condenser, which insulates the grid from the H.T. battery. 

A leak and bias battery are connected as shown. 

It 36 

A very small by -pass condenser is shunted across the choke, 
H.F. impulses being deflected through It by the insertion of a 
suitable choke in the grid lead. The anode circuit of the second 
valve is completed through the loud- speaker and H.T. battery. 
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SAVOY HILL TOPICAL.ITIES. 
By OUR SPECIAL CORRESPONDENT. 
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a. 

The Broadcasting Conference. 
Wheu'the Broadcai,t i og Conference meets 

at Geneva on the 25th of this month, dis- 
cussion will, I understand, take place 
respecting the practical extension of the 
waveband by 100 metres. I can say 
definitely that while there is a possibility 
elf some British stations corning down to 
250 metres- subject to the consent of 
the Postmaster -General -the iikelilood of 
any reduction below 250 metres is ex- 
tremely improbable. 

0 0 0 0 

When Stations Break Down. 
The B.B.C. is being pressed by 

listeners to devise some method of send- 
ing out a notification whenever a station 
suffers a breakdown, however slight the 
trouble may be. Fortunately, these 
irritating intervals of silence are few and 
far between; but the matter, listeners 
will be glad to know, is already under 
consideration. All the stations stock 
spares; but in present conditions a cer- 
tain amount of time is necessarily taken 
up in replacing faulty apparatus and in 
that period many listeners go to the 
trouble of overhauling their receiving 
sets to see if the fault is at their end. 

0000 
Warning Listeners. 

The ideal would be to have two com- 
plete systems of transmission from every 
station, so that programmes could be 
broadcast on either by the mere turning 
of a switch in the control room. Failing 
such an elaborate method of maintaining 
the service, the use of a warning note 
which could be easily identified might 
be sent out from the nearest main 
station, or from 5XX, on higher power 
than that normally employed for pro- 
gramme transmissions. At any rate, the 
convenience of listeners is to be studied. 
so that, as far as possible, they ma 
not be left in doubt whether their own 
apparatus or that of the transmitting 
station is at fault. 

0000 
S.O.S. Calls. 

In what circumstances are S.O.S. 
appeals accepted by the B.B.C.: I put 
this question to the officials at Savoy Hill 
and pointed out that a suggestion had 
reached me from a correspondent that the 
machinery of broadcasting was being used 

for the purpose of conveying secret code 
messages, and some at least of the appeals 
were not bond fide. 

0000 
All Precautions Taken. 

The practice, I am assured- is to broad- 
cast only those appeals on behalf of sick 
persons which are accompanied by a cer- 
tificate either front the doctor hi attend - 

ince on the invalid, or from a hospital. 
In cases of extreme urgency, where no 
certificate accompanies the appeal, which, 
as a matter of fact, seldom happens, the 
applicant is informed by letter that the 
appeal has been broadcast, but it is neces- 

A TWIN MICROPHONE. A novel form 
or double microphone which has made 
its appearance in America. It is de- 
signed to give extreme sensitivity over a 

wide range of frequencies. 

sary that a medical certificate should be 
fou carded at once, to be filed with the 
S.O.S. records, and in no case has there 
been any failure to comply with this 
request. Enquiries for missing persons, 
or for persons who witnessed a street 
accident, are only broadcast at the 
request of Scotland Yard. 

Are Radio Plays Too Long ? 
y correspondence bag shows that 

there is a strong desire for the liniita- 
tioi of time taken up in the broadcasting 
of story plays. Many listeners appear to 
prefer two half -hour plays in one pro- 
gramme to a single play which runs the 
full hour. Radio plays, howes-er,.cannot 
be uniformly cast to run for thirty 
minutes, and no hard and fast rule ca-ii 
be laid down for a time limit of this 
nature; but seeing how difficult it is to 
hold the attention of listeners with 
dialogue for any great length of time. 
particularly of listeners who have loud- 
speakers and can and do allow their 
attention to be diverted, the suggestion 
which is being considered is that rather 
than perform the longer plays in full, ex- 
tracts might be made and a romperr give 
outlines and introductions to the chosen 
episodes. 

0000 

Good News for Plymouth. 
As the result of the collaboration now 

agreed upon between Government and 
B.B.C. officials at Plymouth, the long - 
protracted interference by foreign 
trawlers with broadcast reception in the 
south- western counties is likely to be 
stopped. Ever since broadcasting began 
these trawlers have made a practice of 
using their wireless transmitting appara- 
tus when they were in port, and the 
news that the fishery authorities will 
assist in tracing the offenders will be 
welcomed by listeners in the South and 
West. 

0000 
A Diving Broadcast. 

The diving programme, which was to 
be prefaced by a talk by the diver, 
describing his experiences under water, 
has been postponed front next week to a 
date in June. 

i 
o 0 0 O 

A Ladies' Programme. 
All the artists taking part in the even- 

ing programme from Manchester on 
March 18th will be ladies. Even the 
duties of announcer will be performed b }- 
a lady, namely, Miss Violet Fraser, who 
has charge of the women's and children's 
transmissions from that station. 
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Talk About " Taxes." 
" To make the listener pay a licence 

fee is one thing, but to tax him is 
another," says a newspaper critic. It 
sound like a pious conclusion to a homily 
on the, rights and wrongs of the listener ; 

but one of the latter . tbrites to me to 
say that when he read it he had just 
returned from booking three seats at a 
London theatre, and on each ticket he had 
to pay ls. 6d. tax. The three tickets cost 
25s. 6d. in all. This, for just under three 
hours' entertainment. " These criticisms 
of the receiving licence fee," he winds up, 
" leave me cold." 0000 
A Spanish Musician. 

A musical programme will be given on 
March 10th by the quartet organised by 
Enrique Casals, the Spanish violinist and 
composer, who is a brother of the still 
more famous 'cellist, Pablo Casals. He 
is leader of the Pau Casals Orchestra 
in Barcelona, and the opportunity given 
to listeners of hearing him and his col- 
leagues arises from their present visit to 
this country to undertake special con- 
certs for the Musical Society. 

0000 
Nearly Two Million Licences. 

The vast body of listeners must feel 
gratified at the latest returns of wireless 
licences issued. A feeling has always 
existed that whereas most listeners have 
not failed in their obligation to take out 
a licence, others have evaded their duty. 
The sudden jump in figures no doubt has 
some bearing on the activity of the Post 
Office in prosecuting the " pirates." At 
the end of December last 1,644,325 
licences had been issued. The total 
announced in the House of Commons 
recently was 1,841,000. Happily, the 
impression that some people have been 
getting for nothing that which others 
have paid for as a legal obligation and a 
duty is being effaced. 

0000 

Sumer is Icumen In. 
A hint of the coming of the summer 

season will be given by the Manchester 
station on March 26th. when Mr. B. Ken- 
nedy will broadcast the first of a series 
of tennis talks. Mr. Kennedy is a keen 
athlete and a prominent figure in the 
Manchester tennis world. His talks, en- 
titled "'Tennis for the Beginner," will 
contain some valuable hints for all whose 
thoughts turn to this sport with the 
advent of the longer and brighter days. 

0000 
Shakespearian Cameos. 

The heroines of Shakespeare will form 
the theme of a new series of Sunday 
afternoon transmissions in the near 
future. These broadcasts will consist of 
cameos, each lasting not more than ten 
minutes. 0000 
Sir Harry Lauder Again. 

The second edition of " Listening 
Time," the broadcast revue which suc- 
ceeded " Radio Radiance," will be given 
on March 6th. On this evening also Sir 
Harry Lauder will broadcast at 9 p.m. 
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FUTURE FEATURES. 

Sunday, March 7th. 
LONDON. -3.30 p.m., Light Classics. 

9.15 p.m., Band of H.31. Royal 
Air Force. 

ABERDEEN. -9.15 p.m. Bach, Beet- 
hoven, and Schubert. 

Bo UR.NEMOUTH. -3 p.m., Concert 
and Organ Recital 

BELFAST. -8.30 p.m., Belfast Radio 
Trio. 

Monday, March 8th. 
LONDON. -7.40 p.m., Lady Tree on 

the National Memorial to 
Queen Alexandra. 

.BIRMINGHAM. -8 p.m., A Light 
Musical Evening. 

GLASGOW. -8 p.m., Empire Phono - 
Flighty Lord Strathcona : An 
Epic of Canada. 

MANCHESTER. -8 p.m. and 8.45 p.m., 
The String Band of H.M. 
Grenadier Guards. 

Tuesday, March 9th. 
LONDON. -8 p.m., An Unannounced 

Orchestral Concert. 
BELFAST. -8 p.m., What's Wrong 

With This ?" A Musical Com- 
petition. 

CARDIFF. -8 p.m., A Russian Re- 
cital. 9 p.m., A Merry -Go- 
Round. Banjo Duets. 

GLASGOW. -9 p.m., Songs and 
Pianoforte Recita s. 

LIVERPOOL. -7 p.m., The Liverpool 
Philharmonic Society's Tenth 
Concert, " The Passion " 
(Bach). 
Wednesday, March lath. 

LONDON. -8 p.m.. Variety. 8.45 
p.m., Chamber Music. 

ABERDEEN. -8 p.m., Concert by the 
Aberdeen Railway Male Voice 
Choir. 

EDINBURGH. -8 p.m., Recital of Old 
French Music. 

LEEDS. -8 p.m.. A Yorkshire Even- 
ing Party in 1860. 

Thursday, March I Ith. 
LoNDoN. -7.30 p.m., Part I., " The 

Apostles," by Sir Edward 
Elgar. 

CARDIFF. -8 p.m., Ir, Cap and Bells. 
John Henry and Blossom. 

NEwcAsrt . -7.30 p.m., An " All - 
Brows " Concert. 

Friday, March 12th. 
LONDON. -7.25 p.m., Debussy in- 

terpreted by Kathleen Long. 
9.50 p.m., " No No Nanette " 
relayed from the Palace 
Theatre. 

BIRMINGHAM. -8 p.m. and 9.15 p.m., 
John Henry and Blossom. 8.15 
p.m., The Casals Quart. 

MANCHESTER. -8 p.m. Lancashire 
Talent Series ; Contribution by 
Liverpool. 

Saturday, March 13th. 
LONDON. -4.15 -7 p.m., Programme 

relayed from the Ideal Home 
Exhibition, Olympia. 8 p.m., 
" The Roosters " Gatheround. 

BOURNEMOUTH. -9 p.m., " Listen- 
ing Time." The New Radio 
Revue (2nd Edition). 

MARCH ,3rd, 7926. 

Day v. Night Transmissions. 
One of the possible causes of distortion 

is described by a B.B.C. engineer as 
night effect due to the confusion of those 
rays which travel tangentially to the 
earth's surface and those which are re- 
flected downwards from a supposed elec- 
trified layer. To support this theory the 
B.B.C. has reports from listeners in 
various parts of the country affirming 
that the day transmissions are better than 
those at night. Since the new Birming- 
ham studio was opened the transmissions 
front that station are much improved, and 
5I T now appears to head the list of 
stations which are noteworthy for the 
purity of their transmissions, with 5X,X, 
6BM and 5WA following in the order 
named. 

0000 
The "Roosters" Gather Round. 

The programme from 2L0 on Saturday 
evening, March 13, will be provided by 
" The Roosters," who are to give 
listeners their idea of á " Gather 
Round." Listeners now expect from 
" The Roosters " that type of intimate 
performance which is eminently suited to 
a programme of this kind, and this 
should be their opportunity to illustrate 
their versatility. 0000 
Are Earlier Broadcasts Wanted P 

One or two requests have reached the 
B.B.C. for earlier Saturday afternoon 
transmissions. The demand does not 
seem to be very widespread. As a 
general rule the Saturday afternoon pro- 
grammes begin at 4 o'clock, and some- 
times extra iten7s are given before that 
hour. With the coming of the warmer 
,lays an increasing number of listeners 
will be spending the earlier part of 
'Saturday afternoon out of doors, and 
there does not seem to be any urgent need 
to revise the existing arrangements. 

0000 
"Broadcasting " a Film. 

Miss Fay Compton and Mr. John 
Stuart will take part in a broadcast of 
the production of a film play to be re- 
layed front the Gaumont Studios on 
March 5th. A special script is being pre- 
pared for this transmission, and the pro- 
duction which is to figure in it will be 
" The Whirlpool," by Mr. Manning 
Haynes. 0000 
Transmission from York Minster. 

The B.B.C. is arranging to relay part 
of the " St. Matthew Passion " from York 
Minster to 5XX on March 28th. This is 
additional to the Military Sunday trans- 
mission which listeners may also hear 
again this year. The Military Sunday 
broadcast from the Minster in 1925 was 
one of the best, heard more clearly by 
listeners at a distance of 200 miles than 
they were in the Minster itself. 

0000 
Sundays at Southampton. 

Arrangements have been made by the 
Bournemouth station to broadcast the 
Sunday concerts from the New Central 
Hall, Southampton, which possesses not 
only fine acoustic qualities but also a 
magnificent organ. The first of these will 
be on March 7th. 
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IC 1 ELEVI SION. 
Recent Developments in Germany. 

By Dr. H. KRONCKE. 

UO\VEVER valuable broadcasting may be, even at 
its present stage of development, its importance 
would be enhanced very considerably _if it were 

possible to transmit not only speech and music, but also 
the scenes before the transmitter.' . It would then be pos- 
sible.to reproduce wherever desired what was going on 
in front öf the transmitter and in á manner exactly similar 
to the manner in which it was enacted at the place of 
transmission. The problem of electrical television, which 
is the one here at issue, represents a further stage in the 
development of telephotography. - As is known, for about 
twenty years past 'pictures have been successfully trans- 
mitted. by electrical means, at first over wire conductors, 
and subsequently by wireless. The method adopted is 
that the picture is " keyed " with" a small cell sensitive 
to light :so that the fluctuations of light which are pro- 
duced by the greater or lesser darkening of the picture 
are converted into electric current. Selenium cells were 
formerly used, as cells sensitive to light, hut, on account 
of their considerable inertia, they were not very suitable 
for the purpose, for which reason photoelectric cells 
have now been used for several years past. The latter, 
it is true, only permit of the passage of a very weak 
current through them, but with present -day amplification 
methods there is no difficulty in transmitting these weak 
currents faithfully over long distances and, if need Le, 
by wireless. As regards wireless transmission, it is especi- 
ally the interference produced by atmospheric discharges 
which stands in the way. Notwithstanding this obstacle, 
however, much has been accomplished in recent times 
towards the solution of the problem of electric television. 

Speeding Up the Transmission of Photographs. 
The great advances which have been made. recently ar. 

due to Dr. Karolus, of Leipzig, who has succeeded , 
notably in increasing to . an extraordinary degree the 
speed of the keying and, consequently, of transmission. 
The distant transmission of a picture now takes but a 
few seconds, making possible, even if merely to a modest 
degree, the electrical television of moving objects. To 
accomplish this, it is necessary for the whole picture to 
be keyed photoelectrically at least twelve or fifteen times " 

in each second, and to be reproduced at the place of re- 
ception. It is already possible to transmit small moving 
pictures in this way, and the picture is produced at the 
receiving end in exactly the same way as is customary 
with the reproduction of photographs. A ray of light, 
the intensity of which is modulated by the-intensity of the 
current of transmission, moves about with great speed 
over a screen, and therefore appears bright at some 
points and dark at others, corresponding exactly to the 
original picture. The speed of transmission is so great 
that the eye cannot follow the ray, but as, moreover, 
each speck of light strikes the eye for a short time, one 
gains a comprehensive impression of the picture. 
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The considerable increase of speed in the electrical 
transmission of pictures by Dr. Karolus is not to be 
attributed solely to the use of the photoelectric cell in 
the transmitter, but is due primarily to the utilisation in 
the receiver of a phenomenon in physics known for years 
past as the Kerr effect. Whilst in the case of the old 
picture telegraphy the intensity of light in the receiver 
was modulated electromagnetically, Karolus uses the rota- 
tion of the polarisation plane of light in carbon disul- 
phide, in consequence of electrical tension. In the 
receiver, therefore, light polarised -by- a Nicol prism is 
used to produce the picture. This light passes through 
a layer of carbon disulphide, which is,placcd between two 
plates to which potentials are applied corresponding 
to the fluctuations of current of the transmitter. The 
plane of polarisation is, therefore, rotated more or less 
strongly, and thus varies the intensity of light passing 
through a second Nicol prism. The power required for 
the purpose in the receiver is generated by means of resist- 
ance amplification. The turning of the polarisation plane 
is effected practically without inertia, so that in principle 
an extraordinarily high increase in the speed of trans- 
mission can be counted upon. 

The Prospect of Success. 
The task of effecting television, or the transmission 

of moping pictures, has, of course, not yet been solved 
completely, Nevertheless, a considerable advance has 
been made towards its final solution owing to the extra- 
ordinary increase of speed now secured. haven now there 
are quite serious technicians who are reckoning upon the 
possibility of being able to transmit by_ wireless in a, 
few years moving pictures in a manner entirely similar 
to that by which broadcasting is now effected. The Tele- 
funken Company, especially, in collaboration with Dr. 
Karolus, has been devoting its attention to the problem 
for some time past, and we shall not fail to report upon 
further progress as soon as any considerable advance 
becomes known. 

HIDDEN ADVERTISEMENTS COMPETITION. 
The following are the correct solutions for " The Wireless World " 

Hidden Advertisements Competition for Feb. 17th, 1926. 
Clue No. Name of Advertiser 

I Igranie Electric Co., Ltd. .. 
2 The Electron Co., Ltd. 
3 British Electrical Sales Organisation io 
4 The Marconiphone Co., Ltd. . 

5 Telegraph Condenser Co., Ltd. .. 
G A. J. Stevens & Co. (roil) Ltd. 

The prizewinners are as follow: 
A. Price, Leeds . .. .. .. 

Richard W. Nundy, Peterborougl .. 
E. wilk:nsou, Bolton .. .. .. 

Ten shillings each to the following: 
C. A. Wuy, Milan. A. Howard, Hereford. 
I. Kramer, Dunstable. G. E. H. Rawlins, Bernbridge, I.O.W. 
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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. 

MORSE PRACTICE MESSAGES DURING BROADCASTING. 
Sir, -With reference to the letter headed " Morse Practice 

Messages during Broadcasting," by Mr. A. Howton, in The 
Wireless World of February 17th, the station Mr. Howton 
complains of, as interfering with Birmingham, is the military 
wireless station at Aldershot, GGB. It works on a wave- 
length of exactly 1900 metres, the schedule being as below :- 

20.04 G.M.T. -Monday-, Wednesday and Friday, Morse 
at six words' per minute ; Tuesday and Thursday, Morse at 
eight words per minute. 

20.23 G.M.T. -Monday, Wednesday and Friday, Morse at 
10 words per minute; Tuesday asid Thursday, Morse at 
12 words per minute. 

20.42 G.M.T.- Moniay, Wednesday and Friday, Morse at 
14 words per minute; Tuesday and Thursday, Morse at 16 
words per minute. 

The station calls CQ de GGB, and then proceeds with text, 
which often deals with the military sports and games. 

These transmissions have been going on since 1921, if not 
earlier, and are a great asset to Morse beginners, especially 
where clubs give Morse lessons. 

The harmonic which would possibly interfere with Birming- 
ham is on a wavelength of 475 metres, and Birmingham's wave- 
length is 479. GGB is very loud, but sharply tuned, and if 
put on to a non -radiating aerial would no longer serve its pur- 
pose. It is quite within the reach of a one -valve set anywhere 
in the British Isles, and may become a help to those beginners 
who did not previously know of its existence. 

Southport. O. B. KELLETT (G2AZS). 

Sir, -In his letter published in your issue of February 17th 
Mr. A. Howton complains of interference on the Birmingham 
wavelength by the Aldershot Army station, working on 1,600 
metres c.w., and he suggests that for this practice a buzzer 
would be sufficient. 

This would not be possible, as the Aldershot station practice 
is transmitted for the benefit of Army wireless instruction 
schools, universities and public school O.T.C. wireless sections, 
all over the country, to whom the War Office supplies apparatus, 
consisting generally of a 30 -watt c.w. transmitter and a two- 

' valve receiver. 
I would suggest that if Mr. Howton used a less complicated 

set -say crystal -valve reflex, followed by a two -valve note mag- 
nifier-he would receive Birmingham in South London without 
interference, and at the loud- speaker strength he apparently 
desires. R. E. SHERWIN- WHITE. 

Chiswick, W.4. 

RUGBY TELEPHONY TESTS. 
Sir)-Respecting your paragraph in the issue of February 

17th on " Transatlantic Telephony from Rugby," I note several 
amateurs picked up one -iooy conversations. 

This is rather peculiar, as I myself picked up the tests, 
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but heard both ends on the same wavelength -about 5,000 or 
6,000 metres. Both operators could be heard on the loud- 
speaker in the next room with detector and two L.F., and 
although the Long Island speaker was not very clear he 
could be understood. Another queer point was that, unless 
the receiver was oscillating and very slightly detuned, speech 
from Rugby was blurred and indistinguishable, although in 
the oscillating condition was perfectly clear. 

Perhaps someone could explain why both ends were heard 
on the same wavelength. Was I listening on the wavelength 
resulting from heterodyning of both transmitters? 

Kent. W.E.P. 

Sir, -I read with interest your paragraph " Transatlantic 
Telephony from Rugby " in " Current Topics " for February 
17th. On the two Sundays following that referred to Rugby 
was again testing, and I listened in several times to the trans- 
missions. If, as I 'presume, the method of eii uring privacy 
lies in so distorting the telephony as to render it unintelligible 
to listeners it would appear that the engineers have been very 
successf ul. 

Only a few words, such as " Hallo," " London," " Yes" 
and '' No," could sometimes be made out ; the remainder of 
the speech was quite unintelligible. I tried two sets, a two - 
valve H.F. and detector without reaction and an ordinary 
crystal set, with the same distorted results. Curiously enough, 
in spite of the tremendous power used at Rugby, the reception 
on each set was barely as strong as that from Daventry. 

Atmospherics were also very bad, in fact I have never 
heard them so strong before on the wavelength Rugby was 
using, which was approximately 5,500 metres. I am unable 
to understand, however, how it can bet possible to hear the 
two -way conversations, as, when listening on the two -valve 
set, there was always an answering voice, considerably weaker, 
of course, than the Rugby speaker, and also badly distorted. 

Jersey. J.C.V. 

Sir, -While listening for long -wave C.W. stations the other 
night I was very surprised to hear telephony between two 
stations which was of rather bad quality in the case of one 
station, though quite intelligible. 

It consisted of single words spoken slowly by the near station 
(Rugby ?) and then repeailied by 1 he operator at the distant 
station, who seemed to be an American by his speech. Later 
the distant station took charge, and the near station repeated 
when he heard correctly. In several cases I was able to dis- 
tinguish the word the first time it was spoken, while the near 
station asked for it to be repeated. The quality of the speech 
from the distant station was quite good, though the set had 
to be oscillating to receive it at all. 

I wonder how many of your readers have heard this long - 
wave telephony ? T.F.B. 

Surrey. 

J. 
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Definitions of Terms and Expressions commonly used in Wireless 
Telegraphy and Telephony. 

This section is being continued week by week and will form an authoritative work of reference. 
Transmitter (wireless). An apparatus for' 

the sending out through the medium 
of ether waves telegraphic or tele- 
phonic signals. The actual sending 
apparatus at a wireless sending or 
transmitting station. 

Triode. A three -electrode ralee. 
Trigger Action. See VALVE RELAY. 
True Power or True Watts. The actual: 

average power in an alternating cur- 
rent circuit, -given by the product of 
ampères, volts, and the power factor, 
as opposed to the apparent power 
which is given by the product of 
ampères and voltage. See POWER IN 
A.C. CIRCUITS. 

Tubes of Force. See LINES OF FORCE. 
Tuned Anode. A common type of inter - 

valve coupling used for connecting the 
successive three -electrode mires of a 

'Tuned anode high- frequency valve 
coupling. 

high- frequency amplifier ill cascade. 
An inductance coil L is connected in 
the plate circuit of the valve whose 
output is to be applied to the grid 
circuit of the next valve in the series, 
and this inductance is tuned to the 
wavelength of the oscillations being 
amplified by means of a condenser C, 
connected in parallel with it. This 
tuned circuit then offers a very high 
impedance (see RESONANCE) to the 
desired signal oscillations and low im- 
pedance to oscillations of other fre- 
quencies justas in an ordinary tuner. 
Thus a comparatively large oscillating 
voltage is set up across the inductance 
or anode coil and the capacity. This 
oscillating voltage is transferred to the 
grid of the next valve through the 
medium of a grid condenser C in 
exactly the same manner as in the case 

of resistance -capacity coupling. Cf. 
RESISTANCE -CAPACITY COUPLING. 

Tuned Circuit. An oscillatory circuit 
adjusted to give resonance at a de- 

" sired wavelength. See RESONANCE. 
Tuned Plate Circuit. The anode circuit 

or plate circuit of a three-electrode- 
valve in which a tuned oscillatory cir- 
cuit is included either as a tuned anode 
coupling for high- frequency amplifica- 
tion or to produce local oscillations for 
beat reception. On account of the 
capacity between the electrodes of a 
valve, self- osrillation will usually occur 
when the plate circuit is brought into 
tune or resonance with the grid circuit 
unless special precautions are taken to 
prevent it. 

Tuned Reed Rectifier. A mechanical 
rectifier of low- frequency currents in 
which contacts are made by a reed 
vibrating at the same frequency as that 
of the alternating current to be recti- 
fied. This reed is in the nature of a 
flat spring and is so weighted as to 
have a natural period of vibration 
equal to that of the period of the 
alternating current. It is kept vibrat- 
ing by the action of electro- magnets 
operating from the source of alter- 
nating current. 

Tuner. An apparatus consisting of one 
or more oscillatory circuits the natural 
frequency of which can be varied 
over a considerable range by variation 
of the inductance or capacity or both 
simultaneously so that resonance can 
be obtained 1,4ith any desired frequency 
or wavelength, i.e., the circuit can be 
" tuned " to the desired frequency. 
In a tuner which has an inductance 
and a condenser in parallel the im- 
pedance offered to oscillations whose 
frequency is equal to the natural fre- 
quency of the tuned circuit is very 
high, whereas the impedance offered 
to all other frequencies is low. Thus 
such a circuit is capable of selecting 
a signal of any given wavelength to the 
total or partial - exclusion of all others. 
See MULTIPLE TUNER and OSCILLATION 
CONSTANT. 

Tungar Rectifier. A thermionic rectifier 
of special construction for dealing with 
fairly large currents. It., is a ther- 
mionic valve with two electrodes. 
Used extensively for rectifying alter- 
nating currents for obtaining the high 
tension supply for valve transmitters. 

Tuning. The careful adjustment of the 
capacity or inductance (or both simul- 

taneously) of an oscillatory circuit so 
that resonance is produced with some 
desired frequency so as to give the 
greatest response to that frequency or 
the wavelength corresponding to it, 
and a minimum of response to all other 
frequencies or wavelengths. See RE- 
SONANCE. 

Tuning Coil. See TUNING INDUCTANCE. 
Tuning Condenser. The variable con - 

denser used for tuning an oscillatory 
circuit. 

Tuning Inductance. A variable inductance 
used for tinting an oscillatory circuit. 
The name is also applied to the induc- 
tance of a tuned circuit or tuner even 
if it has a fixed value: 

Two Circuit Tuner. A receiving circuit 
in which there are twe distinct tuned 
oscillatory circuits, such as that of a 
loose coupler in which both primary 
and secondary circuits are tuned to the 
same wavelength. 

Two -electrode tungar rectifier valve. 

Two -Electrode Valve.. A thermionic tube 
having two electrodes, i.e., a filament 
(or cathode) and a plate (or anode) 
such as the Fleeting race, Tungar 
rectifier, etc. Sometimes called a 
" diode." See THERIIIONIC VALVE. 

Two- Phase. An alternating current sys- 
tem in whheh there are two distinct sets 
of alternating currents and E.M.F.s 
differing in phase by 900. Sometimea 
called' " four -phase." 

Two.Pole Switch. A switch which opens 
or closes two circuits simultaneously by 
the operation of a single handle, also 
called a " double -pole switch." It may 
be either one -way (single throw) or two - 
way (double throw), according to 
whether one or two pairs of alternate 
circuits can be brought into operation. 

Two-Way Switch. One by means of. 
which either of two circuits can be 
operated singly or alternately. Cf. 
TWO -POLE SWITCH. 
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Dictionary of Technical Terms. - 
U. 

Ultra =Magnifier. A name sometimes 
applied to tegctierative circuit. 

Ultra- Audion Circuit. A special type of 
regenerative circuit for beat reception. 

Umbrella Aerial. An aerial with a 
number of wires which radiate from a 
central mast and slope downwards to 
the ground, the angular spacing- between 
the wires being equal. 

Undamped Oscillations or Undamped 
Waves. Oscillations or waves which 
continue with constant or undiminished 
atitplitude, i.e., continuous waves. 
Waves or oscillations in which the 
logarithmic decrement is zero. Com- 
pare DAMPED OSCILLATIONS. 

Unidirectional Current. A current which 
flows in one direction only round a 
circuit, but is not necessarily of con- 
stant strength, e.g., a pulsating current 
or an intermittent current. A direct 
current is a unidirectional current of 
constant strength. 

Unilateral Conductivity. That property 
of some electric circuits whereby a 
current can only pass in one direction 
through it and not in the reverse direc- 
tion. Such a circuit is capable of acting 
as a rectifier of alternating currents. As 
an example, a thermionic valve possesses 
unilateral conductivity between the 
plate and the filament. 

Units. See ABSOLUTE UNITS. 
Unit Charge. See QuAÑTI'rY of ELEC- 

TRICITY. 
Unit Pole. A magnetic pole of such a 

strength that it exert a force of one 
dyne on an equal pole when the distance 
between them is one centimetre: 

Unloaded Aerial. . An aerial circuit in 
which no extra inductance hag been 
added to increase the wavelength. 

Untuned Aerial. Refers to a receiving 
circuit in which the aerial circuit is 
inductively coupled to the tuned oscil- 
latory circuit, and where no special pro- 
vision has been made for tuning the 
aerial circuit itself. Such an arrange- 
ment is very effective on short waves 
where it would be otherwise difficult to 
obtain efficient reaction. Sometimes 
called aperiodic aerial. 

Untuned Circuit. A circuit which has 
no particular natural frequency,oe wave- 
length of its own, i.e., an aperiodic 
circuit. 

Upper Side Bands. See SIDE BANDS. 

V. 

Vacuum Tube. In general a closed glass 
t[lic or bulb containing two or more 
eleclhvdes and from which the gas has 
been pumped to a low pressure so that 
a discharge can be passed between the 
electrodes in the form of a current con- 
ducted by the ionised gas. The term 
is also commonly applied to a thermiunic 
tube, especially in America. 

Vacuum Valve. A vacuum tube possess- 
ing unilateral conductivity, s.e., having 
the properties of a rectifier. The name' 
is also applied to a thermionic valve. 

Valve. A device which only allows cur- 
rent to flow in one direction through it, 
i.e., something which possesses unilateral 
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conductivity. The term is now univer- 
sally applied to all thermionic tubes, 
whether used for rectification, amplifica- 
tion, br the production of electrical 
oscillations. See TRERMIONIC TUBE 
and THREE- ELECTRODE VALVE. 

Valve Adaptor. An accessory by means 
of which a valve of one type can be 
adapted to a holder meant for another 
type. For instance, the caps of receiv- 
big valves used in America are of a 
different pattern from those used in this 
country, and a suitable valve adaptor 
enables an American valve to be used 
on a set with standard British valve 
holders. 

Valve Amplifier. See THER_1110NIC AM- 
PLIFIER. 

Valve Detector. See TIIERMIONIC 
DETECTOR. 

Valve Oscillator. See TiERMIONic 
OSCILLATOR. 

Valve Receiver. A wireless receiver em- 
ploying one or more thermionic valves. 

Valve Relay. A three -electrode vole 
arranged in a circuit in such a manner 
that a signal of sufficient strength 
applied to the grid will cause the valve 
to break into continued self -oscillation, 
the resulting increase in plate current 
being made to operate an ordinary 
electromagnetic relay. The self- oscilla- 
tion continues even after the signal 
ceases and has to be stopped artificially ; 

this is conveniently done by the back- 
stop of the electromagnetic relay short - 
circuiting the reaction coil. A valve is 
put into this condition by applying a 
suitable steady negative potential to the 
grid so that the valve operates on the 
lower curved portion of its static 
characteristic curve. 

Variable Condenser. -A condenser th.e 
capacity of which is continuously ad- 
justable between certain limits. This is 
done by having the two sets of plates 
movable relatively to one another. In 
the type where one set of semi -circular 
plates are rotatable between another set 
of semi -circular plates the change in 
capacity is proportional to the angle of 
rotation of the moving plates. Cf. 
SQUARE LAW CONDENSER. 

Variable Inductance. See VARIOMETER. 

Variocoupler. An instrument embodying 
two coils, one rotatable inside the 
other, enabling the inductive coupling 
between them to be varied between 
wide limits. The construction is 
similar to that of a variometer, only 
the connections of the windings being 
different. 

Variometer. A variable inductance con- 
sisting of two coils or windings, one 
coil being mounted within the other 
and rotatable With respect to it. The 
two windings are connected in series, 
and when the movable coil (or rotor 
coil) is turned so that its axis coincides 
with that of the outer coil (or stator 
coil) the inductance will have a maxi- 
mum value if the magnetic fields set 
tip by the current in the coils are in 
the same direction, i.e., if the two 
windings assist one another in produc- 
ing the magnetic field. If the rotor is 
turned through 180 °, so that the coils 
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oppose each other, the inductance will 
have a minimum value. With a good 
quality variometer an inductance ratio 
of about 10 to 1 can be obtained 
between maximum and minimum set- 
tings. 

Vector. A vector is a straight line whose 
length represents the magnitude of 
some quantity to some convenient scale, 
and whose directions is parallel to the 
direction of that quantity, e.g., a 
force, velocity, etc. Cf. ROTATING 
VECTORS. 

Vector Sum and Vector Differeirces The 
addition and subtraction of vectors. 
To add two vectors OA and OB`, com- 
plete the parallelogram OACB; Then 
the diagonal OC is the vector sum of 
OA and OB. The other diagonal, 

i 

Resultant OC of two vectors OA and OB. 

AB, is the vector difference of OA and 
OB. In adding or subtracting alter- 
nating currents or voltages the opera- 
tion insist be done by vectors in this 
manner, the angle of phase difference 
being taken into account. The 
diagonal gives the resultant not only 
in magnitude, but in the correct phase 
relation. 

Velocity of Propagation (of ether wavesl. 
Electric waves are propagated through 
the ether with the same velocity as 
light, i.e., about 186,000 miles per 
second, or 3 x 10 "' ems. per second. 

Vernier Condenser. The name given to 
a variable condenser of small capacity 
when used in parallel with a condenser 
of larger capacity in order to get fine 

Vernier condenser. 

adjustments. Some variable condensers 
of normal capacity value have a 
" vernier " arrangement embodied in 
them ; one of the movable vanes or 
plates is capable of being rotated inde- 
pendently of the rest by means of a 
small knob on the top of the main 
control knob. 

Virtual Value. Another name for the 
effective value or root-mean-square 
value of an alternating current, 
voltage, etc. 
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The Wireless World 
Information Department 

Conducts e, Free Service 
ih...-i). of Replies to Readers 

Queries. 

The Reinartz Circuit. 
Peen!/ impressed In/ the recent correspond- 

ence in your journal Concerning the 
great efficiency of the Ileinort_ 
circuit, I desire to ranstruct a 7r- 
ceirer for the broadcast band of wave- 
lengths, employing the original 
Reinartz circuit, followed by d stage 
of L.F. amplification, and wish you 
to give nue the circuit- diagram, 
together with full particulars con- 
cerning the winding of the coils. 

('./.Il. 
We give in Fig. 1 the original Reinartz 

circuit, followed by a stage of trans- 
former coupled L.F. amplification as you 
desire. The aerial and grid coil should 
be . wound as a continuous coil, on a 
cylindrical former three inches in dia- 
meter. Wind on this former 85 turns 
of No. 22 D.C.C. wire. Commencing at 
the grid end of the coil, wind 15 turns 

2M n 
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Questions should be concisely worded and headed "Information Department." Each separate 
question must be accompanied by a stamped addressed envelope for postal reply. 

from the top of the coils. Seven, 12, 15, 
18 or 25 turns may be included in the 
aerial circuit; whilst 10, 20, 30,.-or 40 turns 
may be included in the reaction coil. The 
H.F. choke in the plate circuit. of the 
detector valve should be very carefully 
constructed, and may consist of 200 turns 
of No. 36 D.C.C. on a former 24 inches 
in diameter. This is, of course, the 
original Reinartz circuit, which has from 
time to time undergone important .modi- 
fications, such as the combination of the 
reaction and aerial. coils in one, full de- 
tails of ivhich will he found on page 125 
of our January 27th issue. The circuit 
may also be used in conjunction with 
ordinary plug -in coils, by adopting the 
circuit given in Fig. 1, page 595, of our 
December 30th issue. An important 
improvement on this latter circuit would 
be to use a third coil (value about 18 
turns, such as a Gambrell a2) to act as an 
aperiodic aerial. By substituting suit- 

Fig. 1.- Reinartz receiver, with L.F. amplifier. 

and then loop the wire to form a tap- 
ping, and then continue the winding and 
tap subsequently at the 25th, 35th. 60th, 
67th, 72nd, 75th, 78th, and 85th turns. 
After leaving a quarter inch spacing the 
reaction coil of 40 turns may then be 
wound on. This should be tapped at the 
10th, 20th, 30th, and 40th turns. Con- 
necting up in accordance with the dia- 
gram, it will then be found that 25, 35, 
45, or 60 turns may be included in the 
secondary circuit., the L.T. connection 
being formed at the 60th turn, counting 

L1 
. 

able coils the circuit is equally suitable 
for use on the Daventry wavelength. 

0000 
Cutting Ebonite and Brass. 

Cuit you tell inc wl,:at is the most .suitable 
type of sale to use for cutting brass 
(old elmnite ?- 

In cutting brass it is best to employ a 
hack saw with a 12 -inch blade having 25 
teeth per inch, while for cutting ebonite 
it is better to use a blade having only 18 
teeth per inch. If cutting up large sheets 

of ebonite, however, it will be found far 
more convenient to make use - of a 
joiner's rip -saw, care being taken not to 
use too much pressure. 

0000 

"Reactivation " of Valve Filaments. 
1 have recently/ been reading in a lay 

journal concerning " reactivation" of 
calve filaments, by which it is claimed 
that dull- emitter races which hare_ 
been overrun need no. longer be dis- 
carded, but can be restored to their 
former pristine rigour. Can you give 
are any technirrd details concerning 
this new idea, which should be very 
beneficial to the pocket of the average 
amnatcnr' L.IS.J'. 

The " reactivation " of dull emitter 
valves to which you refer, is no new 
idea, but has been generally known among 
amateurs under various names for the past 
two years. There are two main methods 
known respectively as " cooking " and 

flashing," and full details of these 
methods have appeared from time to time 
in this section of 7'he Wireless World dur- 
ing the past two years or so. You are re- 
ferred to the Readers' Problems section 
of the May -27th, 1925, issue, of this 
journal, which was the last occasion .in 
which these details were given. 

Oo3O 

An Automatic " On and Off " Switch. 
I understand from a friend that some 

time ago you published full construc- 
tional details of a device whereby the 
receiver autómatirally switched itself 
an when the local station com- 
menced to transmit, and switched off 
on the conclusion of the programme, 
and should be glad .to know in which, 
number this interesting desire op- 

. reared. 
This instrument, which was, of course, 

designed for a valve receiver, was fully 
described in our issue of June 10th, 1925. 
It was operated by means of the carrier 
wave from the local or high -power 
station. This carrier wave (which of 
course commences immediately the trans- 
mitting apparatus is put into operation, 
and before actual speech or music is 
transmitted from the studio) naturally 
sets up oscillations in all receiving 
aerials within range, and when this device 
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is fitted certain relay apparatus is caused 
to operate which switches on the valve 
filaments, it being necessary, of course, 
that the receiver be left tuned to the 
local or high- powered station as the case 
may be. Upon conclusion of the pro- 
gramme and cessation of the carrier wave 
the receiver is once more switched off by 
the relay apparatus. It should not be 
forgotten that the device will operate at 
all times, as, for instance, if the local 
station comes "on the air " at an un- 
usual time for testing purposes, or to 
make an urgent announcement in any 
unforeseen emergency. 

Push -Pull Amplifier. 
Being interestedi io the push -pull method 

of amplification, I wish to incorporate 
the system in a nen receiver -which 
I ant constructing, but as I have a 

number of spare intervalre trans - 
formers and L.P. chokes, I should 
like to use them if possible without 
incurring the expense of purchasing 
the special input quid output trans - 
formers customarily used. If there- 
fore this is at all possible, I should 
be pleased if you could gire we a 

wiring diagram. G.P.K. 
It is by no means necessary to go to 

the expense of obtaining special trans- 
formers. Providing that you have ' two 
ordinary intervalve transformers and 
two L.F. chokes, or alternatively, four 

1 mfd 1 mfd 

.H.Ts 

LT. 
4. 

Flg. 2.-Push-putt amplifier, with ordinary 
L.F. transformers and chokes 

intervalve transformers, you can con- 
struct a very efficient push -pull amplifier 
by following the diagram of connections 
given in Fig. 2, which is, as you will 
see, quite straightforward. The trans- 
formers and L.F. chokes are of the 
ordinary type. If you have four trans- 
formers you should use two for the input 
in accordance with the diagram, whilst 
the second two should have their prim- 
aries and secondaries joined in series, so 
that they forni L.F. chokes, and then the 
circuit will be exactly as given. This 
arrangement may be used immediately 
after a detector valve, or may be pre- 
ceded by an ordinary stage of L.F. 
amplification, which may be transformer, 
choke, or resistance coupled. 
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BOOKS ON 

THE WIRELESS VALVE 
tss not in conjunction with " The Wireless Wald." 

" WIRELESS TELEPHONY," by R. D. 

BANGAs. Price 216 net. By Post, 5/9. 

" HE OSCILLATION VALVE -THE 
ELEMENTARY PRINCIPLES OF ITS 
APPLICATION TO WIRELESS TELE- 
GRAPHY," by R. D. BAVCAY. Price 6,'- net. 
By Post, CO. 

WIRELESS VALVE RECEIVERS 
AND CIRCUITS IN PRINCIPLE AND 
PRACTICE," by R. D. BANOAY and N. 
Asesiunoe, B.Sc. Price s/6 net. By Post, silo. 

" THE THERMIONIC VALVE AND ITS 
DEVELOPMENT IN RADIO TELE- 
GRAPHY AND TELEPHONY,' by Dr. 
J. A. FLEMING. Price 1N- net. By Post, i5 /9. 

" CONTINUOUS WAVE WIRELESS 
TELEGRAPHY," Part r, by W. H. ECCLES, 
l'.Sc. Price 25 /. net. By Post, 25/9. 

Obtainable by pot! (remittance with order) Dont 

ILIFFE & SONS LIMITED 
Dorset House, Tudor St., London, E.C.4 

or of Booksellers aul Bookstalls 

What is the /lost Sensitive Receiver ? 

In perusing foreign radio journals, especi- 
ally American publications,- one gains 
a great impression of the extra- 
ordinary sensitivity of the 2 -v -2 

neutrodyne receiver, apparently 
almost universally used in that great 
country. .Vow I have frequently read 
in The Wireless World and other 
periodicals that two uell- constructed 
D.P. stages are approximately equal 
to regeneration, front the point of 
view of sensitivity. The neutrodyne 
system merely serves to stabilise a 

receiver and does not itself add sensi- 
tivity to a receiver. Logic would 
therefore tell us that our customary 
0 -v -2 regenerative receivers are equal 
in sensitivity to the American five- 
valve neutrodyncs which abjure re- 
action, and that our 1 -v -2 receivers, 
which are nearly always regenerative, 
should surpass them. A criticism of 
my argument would be greatly 
appreciated. P.T.R. 

Your argument, which is very interest- 
ing, is also fundamentally correct, but at 
the saine time this does not alter the 
fact that, both from a theoretical point 
of view and on practical test, a well -con- 
structed 2 -v -2 neutrodyne receiver with- 
out reaction is a far better receiver than 
either the 0 -v -2 or 1 -v -2, both employing 
reaction which are favoured by the 
average amateur in this country. In the 
first place, let it be said that if H.F. 
transformers are correctly designed and 
constructed with a view to the valves 
with which they are to be associated, 
then a 2-v -2 receiver will probably be at 
least equal to, and probably superior to, 
the average 0 -v -2 regenerative receiver 
from the point of view of sensitivity, 
whilst from the point of view of selecti- 
vity, stability, and ease of control the 
conventional regenerative receiver is an 
" also ran." With regard to the popular 
tuned anode receiver, as it usually is, in 
conjunction with a valve chosen with a 
view to minimum filament consumption 
rather than of suitability of character- 
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istics, it is a debatable matter whether 
any useful purpose is served at all by the 
H.F. stage. In connection with this you 
are advised to read the conclusions 
drawn on page 155 of the February 3rd 
issue of this journal. There is, however, 
no harm whatever in attempting to in 
crease selectivity and sensitivity by using 
reaction as well as H.F. amplification in 
a neutrodyne receiver. Unfortunately, 
however, the customary swinging coil 
method of reaction has a great effect on 
the tuning of the circuit to which it is 
applied, and this negatives any attempt at 
calibration, and it is well, therefore,, to 
attempt to find some method of applying 
reaction which avoids this evil. This 
can be done quite successfully, the result 
being a highly sensitive and selective 
receiver employing neutralised 
amplification and smooth non- interfering 
reaction control such as is described on 
page 154 of the issue of The Wireless 
World to which we have previously 
referred. 0000 

The Flewelling Super- regenerative 
Receiver. 

I wish to experiment with the Plewelling 
single false circuit, as I understand 
that enormous ranges are possible 
with this arrangement. P.R.D. 

We illustrate this circuit in Fig. 3. 
'Whilst, of course, long distance results 
are possible with this receiver under cer- 
tain conditions, it must not be thought 
that this receiver is one which is con- 
stant and reliable. as in the case of any 

0.5-5tAn 

00003 mfd 

0-0005 
mfd 

0.001 mfd 

Fig. 3.-The Flewelting super- regenerathe 
circuit. 

ordinary circuit such as the Reinartz 
circuit, or the conventional regenerative 
receiver. In common with all super - 
regenerative circuits, this arrangement 
will be found unstable and " fickle," and 
it is almost impossible to give any deft - 
,rite data for operation. It is certainly a 
very interesting circuit for the experi- 
menter, and as such it possesses great 
potentialities, but it is not to be recom- 
mended to the man who is desirous of 
listening to distant broadcasting stations 
with a minimum of trouble and expendi- 
ture. If desired the aerial tuning system 
may be substituted by a frame aerial 
and, indeed, this is advisable in the 
interest of one's neighbours, as the cir- 
cuit is a very virile radiator. 
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THE IMPORTANCE OF THE LISTENER. 

[.T 

is difficult to over- estimate the importance of the 
listening section of the wireless public, by which we 
Mean those whose principal interest, at the moment 

at any rate, is in listening to the 
concerning themselves with how 
wireless works or why the move- 
ment of certain controls on their 
receivers will - produce different 
effects. We who are concerned 
mostly with the experimental and 
amateur side of wireless are in- 
cjined, perhaps, to overlook the 
fact that by far the majority of 
those who participate in broadcast- 
ing are simply listeners. To them, 
broadcasting, quite apart from the 
scientific aspect of the subject, is 
a wonderful new service with in- 
finite possibilities before it. 
Wireless to -day has probably only 
entered a small proportion of the 
homes of the country, and cer- 
tainly it has not yet achieved any- 
thing like the ultimate possibilities 
which must still lie ahead. 

To a vast and ever -increasing 
number of persons, therefore, 
broadcasting is appreciated for the 
service which it gives, and we 
should not forget its potentialities 
purely as a public service as dis- 
tinct from the technical aspect. 

We believe that the listening public should be given a 

larger voice in the conduct of broadcasting, and especially 
in any new changes which may come about as a result of 
the recommendations of the Committee of Enquiry. It 
does not, to us, seem right that any drastic change in 
the organisation and control of broadcasting should take 
effect without an opportunity being given first to the 

programmes without 

listening public to state whether they are satisfied or not 
with the present control. We understand that a promise 
has been given that Parliament shall have full oppor- 
tunity for consideration of any proposed changes before 
these are put into force, and, therefore, it is through 
Parliament that the public must give expression to its 

views. A recent statement shows 
that the total number of wireless 
licences issued has reached 
I,841,000, and the actual number 
of listeners is, of course, consider- 
ably greater, because the majority 

... 361 of receivers are used by two or 
more individuals. There would 

365 appear to be the opportunity for 
an organisation representing- the 

367 interests of the listener to become 
370 extremely influential and valuable, 
371 not only to the listeners them - 

373 
selves, but to the whole machinery 

375 
of broadcasting, because by means 
of such a body, if well supported, 

377 
the views of the listening public 

379 
on all matters appertaining to 
broadcasting could be easily ascer- 
tained. 
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METRES v. KILOCYCLES. 
UNDER the above heading a 

reader contributes to the 
Correspondence columns 

of this issue a letter expressing 
his views on the subject, oft discussed, of whether the 
use of kilocycles should be adopted in preferenée to 
!wires. 'There is,, of course, a good deal to be said on 
either side, but we are strongly in support of our reader's 
view that the sudden adoption of kilocycles generally 
in place of metres would lead to great confusion. 

Our own readers, we feel sure, would not appreciate 
it if we introduced the change in our Journal, and it is for 
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this reason that we have avoided doing so. There seems 
little doubt that ultimately the use of the frequency desig- 
nation will find favour, but certainly when dealing with 
short wavelengths it is, at present, less cumbersome to 
refer to metres, whilst those who desire to do so can 
always convert into kilocycles for their own benefit, and 
for precise work on short waves the frequency designation 
would, of course, he essential, unless we preferred to 
refer, for example, to 5.2625 metres, or divide the metre 
fractionally. 

.0 000 

COPYRIGHT OF THE B.B.C. PROGRAMME. 
AT the time of writing, a legal case of unusual in- 

terest has just been concluded before Mr. Justice 
Asthury, in the Chancery division. The plaintiffs 

were the British Broadcasting Co., Ltd., and the defen- 
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time the public were without any means of obtaining 
advance information regarding the forthcoming broad - 
east items. It was after this that the "Radio Times 
commenced publication, and the daily papers also re- 
sumed the printing of the programmes of the day because 
they were forced to recognise the news value of this 
advance information: 

The result of the case is that an injunction has been 
granted to the B.B.C., restraining the defendants from 
copying the broadcasting programmes published in the 
" Radio Times." It was also held by the judge that 
the B.,B.C. owned the copyright of the programmes. 

It would be difficult to conjecture what would have 
been the outcome of the present action if it had not been 
decided in favour of the B.B.C. and the copyright up- 
held. From the point of view of the broadcast listener 

the result is of some importance, be- 
cause if it had been established that 
there was no copyright in the broadcast 
programmes, then it is doubtful 
whether, if every paper were thus 
placed in the position of being able to 
publish the programmes, it would have 
been satisfactory for an official pro- 
gramme paper to continue, because it 
would undoubtedly lose circulation 
through competition. On the other 
hand, the absence of any official pro- 
gramme might mean that no paper 
would publish programmes in full, hut 
only extracts of the principal items. 
because it must he remembered that 
considerable space would be occupied 
by the publication of the entire pro- 
grammes from all the British stations, 
and, without a monopoly in the pub - 
lication, it seems uncertain whether a 

remunerative publication could he pro- 
duced, since it is, Of course, due to 
the programme monopoly that the 
" Radio Times " has obtained its 
present large circulation. PROGRESS AT 2NM. -Mr. Gerald Marcuse avails himself of his well- earned 

facilities in regard to the use of high power for world wide telephony tests. This 
recent photograph shows the installation of a Mullard 1 -kW. valve. 

dants the Wireless League Gazette Publishing Co., Ltd. 
The defendant company, which is unconnected with 
the Wireless League, produced a journal which con- 
tainer a summary of the broadcasting programme for 
the following week. The British Broadcasting Co. 
sought an injunction to restrain the defendants in the 
present action from continuing the publication of advance 
programmes, but in the case just concluded the defendants 
denied infringement and the existence of any copyright 
in the programmes, and pleaded, alternatively, that the 
copyright, if any, was not owned by the B.B.C. 

The history of the publication of the programmes of 
broadcasting events is an interesting one. In the early 
days of broadcasting, before publication of the " Radio 
Times " was commenced, details of the principal items 
of the programmes were published in the daily Press. 
After a time, however, the daily Press instituted what 
practically amounted to a boycott of the B.B.C., and 
excluded the programmes from newspapers. and for a 
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GOVERNMENT -CONTROLLED 
BROADCASTING. 

ALTHOUGH at the time of writing no official 
statement is available, rumours are current that the 
Broadcasting Committee of Enquiry includes in 

its recommendations the proposal that broadcasting should 
cease to be run by the B.B.C., but should be taken over 
by a Government- appointed Board of British Broadcast- 
ing, under the direction of which the present personnel 
of the B.B.C. would act. ' Ve sincerely hope that the official recommendations 
are not so drastic as the rumours imply, because such a 
procedure would he converting the present organisation 
virtually into a Government Department, and we very 
much fear .that, under such circumstances, there would 
no longer be the enthusiasm and incentive to persistent 
effort which has characterised the work of the B.B.C. 
organisation in the past. 

_ -..:tWo 
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\Xlavemeter with 

an Optimum 

Wavelength of 

40 Metres. 

By F. H. HAYNES. 

T is to be wondered how many transmitting amateurs 
there are who have in their possession an accurately 
calibrated wavemeter. This remark is based, not 

only upon conversation with those who are privileged to 
transmit, but also on the observations one hears when 
listening in on the short -wave band. " What do you 
make my wavelength? " is quite a common remark, 
though the operator making this request should have a 

precise knowledge of the wavelength he is using before 
opening up communication with another station. The 
reply from the other station usually bears equal evidence 
of the absence of a wavemeter if only by the evasiveness 
of the reply, but when statements are made it has rarely 
been the experience of the writer to find that they were 
anything like accurate. \\-hen listening with a short - 
wave set, it is an undisputed fact that the various stations 
in Great Britain are to be picked up at settings widely 
distributed across the tuning dial, whilst, in fart, the 
wavelengths allocated by the Post Office for experimental 
working are normally fixed at 8, 23, 45, and 90 metres. 
1 or a station to use a wavelength of +7 metres, or 2_ 

instead of 23, might be regarded as a contravention of 
the transmitting permit. 

In reception the wavemeter is a luxury, vet to the 

methodical experimenter it 
must be regarded as a neces- 

situ. To rely on dial set - 

ting as an indication of 
wavelength is not permis- 
sible in any receiver where 
variable coupling is em- 

. ployed, and it is even less 
desirable in the case of a 

short -wave set where the 
inductance of the roil in the 
tuned circuit varies appre- 
ciably according to the posi- 
tions of the aerial and 
reaction windings. 

Io 

0.01 i I 

Suitable for Use 

as a Low =power 

Transmitter or 

Driye Oscillator. 

7'he design of an oscillator for metering short waves 
presents many problems which are not met with on the 
longer wave bands. The principal difficulty is to arrange 
and proportion the circuit so that oscillation amplitude 
is reasonably constant with all settings of a relatively 
large variable tuning condenser. In this wavemeter a 
separate inductance in the plate circuit is used for excita- 
tion having the property of maintaining oscillation for 
all settings of the tuning condenser which has a maximum 
value of 0.0005 mfds. 

Separate Coil for Excitation. 
It will be seen from the circuit diagram that a portion 

of the anode coil is common to the grid circuit, for the 
grid filament path is via the grid condenser and leak, the 
negative battery terminals, the H.T. bridging condenser, 
a few turns of the exciter coil, and thence through the 
stopping condenser to the filament. The condenser in the 
exciter roil tapping lead, referred to as a stopping con - 

denser, is charged to the 
potential of the H.T. hat - 
tery, and in tracing the 
action of the circuit one 
should imagine the H.T. 
battery as being connected 
in this lead. Thus with a 
tapping point somewhere 
near the middle of this coil 
at filament potential as re- 
gards oscillatory currents 
and with the valve plate 
connected to one end and the 
grid to the other (ria the 
H.T. bridging condenser), 
an oscillating circuit is 
farmed. The operation of 
this arrangement depends 
upon the effectiveness of the 
choke coils in the filament 

A It 
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Self -- oscillation is maintained by means of the inductance 
inserted in the valve plate circuit. The mid -point is con- 
nected to the filament, the lower end to the plate and the upper 

end indirectly to the arid. 

i 
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New Short -wave Oscill.ator.- 
leads, but, in any 'ase, so long as the filament leads 
possess inductance, a potential will be built up between 
filament and the battery terminals which, in turn, will 
permit of a potential difference existing- across the few 
turns forming the grid coil. The filament is bridged with 
a condenser, so that oscillating current will have equal 
access to both enl; 

Other Circuit Considerations. 
'f'he tuned circuit is connected between grid and fila- 

ment, achieving the object of making the grid -plate 
capacity of the valve insignificant compared with ric 
relatively large value cf the tuning condenser. By his 
means valves, similar in type, may be interchanged wit h 
out appreciably affecting the calibration of the instru- 
ment, assuming that this is not relied upon on 
the o to 5 setting of the condenser scale. It is, of 
course, always inadvisable to make use of the scale of 
a variable condenser within a few degrees of the zcrn 
end. For this circuit arrangement can be claimed, 
therefore, fairly uniform oscillation over a wide 
range of adjustment; calibration is uninfluenced, witl in 
practical limits, by interchanging valves, and an impor- 
tant practical consideration is that coupled coils, often 
placed one within the other, are dispensed with, for the 

The front panel has a clean appearance owing to the absence of 
screw heads. The components, which are attached to the under- 
side. are light in weight and are secured in position by means of 
screws and blind holes. The two screws in the top right -hand 
corner may be blued or treated with camera black to render 

them less conspicuous. 
A I2 
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difficulty of rigidly setting up coils which are in close 
proximity must not be overlooked. 

The grid potential is regulated by means of a shunted 
grid condenser, suitable values being o.00$ mfds.. and 
io,000 ohms. By substituting a leak resistance having 
a Val tic of So,000 or roo.000 ohms, the circuit can be 

made to whistle by 
cutting up the con- 
tinuous oscillations 
into a series of oscil- 

'l'he components are arranged so that connecting up is carried 
out by means of short direct leads, an important feature in 

wavemeter design. 

lation trains, the pitch of the note depending upon the 
value of the resistance combined with a given condenser. 
The advantages gained by modulating the oscillations in 
this way are that the signals from the wavemeter can be 
picked up on a receiver which isnot oscillating, that the 
note, which is exceedingly constant, can be caused to 
beat with the heterodyne note permitting of exceedingly-- 
critical tuning adjustment, and, moreover, as the oscilla- 
tion trains are cut off as a result of the grid potential 
becoming excessively negative, harmonics will be set up 
which likewise will be modulated. By making use of 
the harmonics, the wavemeter can be used to measure 
wavelengths as low as 5 metres. A hot wire ammeter 
connected in the oscillatory circuit reveals that the ten- 
dency to oscillate over the entire scale of the tuning 
condenser is less uniform than when the leaky condenser 
is merely, used for grid biasing, yet,' nevertheless, self - 
oscillation is maintained. 

Constructional Data. 
In constructing the set, cabinet -making is avoided by 

adopting a standard containing box. The top panel is 
22 
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New Short -wave Oscillator. - 
of din. ebonite, and is filed 
to accurafely fit, the fillets on 
the inside of the box being 
raised, if necessary, so that 
the edge of the panel pro- 
jects Ain. all round. As- 
suming that a suitable cutter 
is not available for drilling 
out the hole in which the 
meter is fitted, a circle 
should be scribed showing 
the position of the meter, 
and within this another 
circle, so that, by drilling a 
number of Ain. holes almost 
touching, the barrier can be 
sawn away with a fine blade 
or fretsaw and the hole 
finished with a half -round 
file. 

The construction of the 
inductances should next be 
proceeded with. In each case 
the strips are made about 

in. longer than required, 
and, after drilling and 
threading on the wire, the 
ends are adjusted to come 
level. In this form of coil 
'construction the wire is first 
shaped by winding on a cylinder with turns touch- 
ing, the wire having been previously straightened. In 
the cáse of the exciter coil three supporting bars are 
employed, secured át the ends to square pieces of tin. 
ebonite. Three legs are used to support this coil made 
from bin. ebonite rod. The larger poil, which is con- 
nected in the tuned circuit, is held rigid at one end by 
mounting on a ¡in. ebonite base piece and at the other 

Wte@M. 
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Dr fling details of the top ebonite panel as viewed from the underside. A, 2 -5 Bin. dia. ; B, 5/16in.; 
C, 3 16in.; D, 5132in. and countersunk on top; F, 5 32 in. 

with an ebonite ring sawn from a piece of sin. túbe. It 
might be mentioned that, owing to the springy nature of 
the heavy gauge wire, a cylinder is required smaller 
in diameter than the finished coil, and tests should there- 
fore be made with several formers. The holess in the 
ebonite, which, of course, give clearance tó the wire, 
should not be so largq as to allow the !'turns to be 
loose, though the wire must slide through freely. 

The filament choke coil is wound on an 
ebonite tube lifted from the base by means 
of two bin. ebonite spacers. Four 8 B.A. 
screws with nuts serve as terminals. A 
wrapping of thin -insulating paper separates 
the two layers, both of which are wound in 
the same direction, that is, starting from 
one end of the coil, both windings can re- 
present, as it were, a right -hand screw. It 
will thus he seen that, as regards acting 
as a choke, both windings are in parallel. 

Assembly. 
All of the components are held down to 

the panel. by means of 6 B.A. screws and , 

blind holes. Although the writer does not 
make a practice of adopting tapped holes 
in the construction of broadcast apparatus, 
their adoption .is perhaps permissible in 
this instance, where the constructor is cer- 
tain to have had some experience in the 
making up of receiving sets. All tapped 
holes are, however, uniform in size - 
6 B.A. 

EBONITE TUBE 3 ..DIA.x38 

EBONITE STRIPS 

EBONITE BASE 

31/s)x 31/2 x a 

7 

7/3 2 

EBONITE STRIP 

x 1/2 X /1B 

EBONITE END PIECES 

23/8 x 2% x 1. 

EBONITE ROD 
3 3 2/a x /e 

Constructional details of the tuning and exciter coils. 
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10. 

PARTS REQUIRED. 

Variable condenser, 0.0005 mfd. (Igranic). 
Cabinet, 12in. x 9in. x 6in., type No. 209 (Compton Electrical 

and Radio Trades Supplies). 
4 Condensers, 0.01 mfd., type No. 577 (Dubilier). 
Grid condenser, 0'005 mfd. 
Anode resistance, for use as grid leak (Oliver Pell Control 

Ltd., Granville House, Arundel Street, W.C.2). 
4 Ebonite shrouded terminals (Belling & Lee). 
"On and off" switch (Argonaut Manufacturing Co., 16, Nor- 

man Buildings, Old Street, E.C.1). 
Approximate cost, without 

Milliammeter, 0 -25 mA. (Elliott Bros.). This instrament is not 
essential, but is recommended. 

Ebonite panel, 12in. x 8ín. x tin. 
Ebonite tube, tin. dia., Sin. required. 
1 ft. fin. ebonite rod. 
Valve holder (Aermonic), model D. 
Pieces of fin. and cin. ebonite for coil formers. 
Various 6BA screws and nuts. 
Small quantities of No. 10 and No. 14 S.W.G., bare copper wi-e. 
2 oz. No. 24, D.S.C. 

meter - - £4 Ios. od. 

Before the wiring up is proceeded with a small choke 
coil must be macle for connecting in the negative lead 
to the milliammeter. This consists of about twenty turns 
of No. 38 D.S.C. wire wound on a cardboard former 
chin. in diameter and hawing nine slots tin. in depth. 
This choke coil is for the purpose of relieving the meter 

soldered permanently in position until tests have been 
made for uniform oscillation over the range of the tuning 
condenser. Preliminary tests may be made with a 
D.E.5, D.E.5a, B.4, or D.F.A.1 valve, using about 4o 
to 6o volts on the plate. It is not necessary to incorporate 
the anode or filament batteries as part of the wave- 

Tuned Coil 

Tuning Condenser 
0.0005 mfd. 

Stopping Condenser 

in Tuned Circuit 

0 o,mfd. 

Stopping Condenser in .lament 
Circuit oo,mfd. 

H. T. Battery End. 

Moment Tap 

Anode bd 

H.T. Brid my Condenser. 

001 mfd. 

Mear Protects' Choie. 

t Terminal of 25Ma. Meter. 

On and Off Switch 

With Protecting Resistance. 

Filament Tnnirols. 

Grid Condenser 

0 005,710. Plate Soc 

Filament Shunt 
f Condenser 0.01 mfd 

Filament Choke- 2 Windings 

No.22 D.S.C. 5.5 Turns Each. 

Inkrchangeable Grid Resistance. 

60,000- 100.000 Ohms. 

The components assembled in position ready for wiring. The various fixed condensers can here be identified 

winding from the strain and likely damage due to high- 
frequency currents taking a path through the meter. The 
" on and off " switch is of a type which, working through 
a resistance, brings the filament current slowly to a 
maximum. 

The layout of the parts has been considered with a 

view to simplifying the wiring. The leads which form 
part of the oscillatory circuit are composed of strip 
macle up by laying three straight lengths of No. 16 wire 
side by side on the bench and passing the soldering -iron 
along them. 

The tapping contact on the exciter coil should not be 

A 14 

meter, providing short leads are used for connecting and 
that the batteries are entirely disconnected from other 
circuits. The correct adjustment for the tapping con- 
tact on the exciter coil is found by moving the connection 
along turn by turn until the point of minimum feed is 
reached, the tuning condenser being set roughly in the 
middle of the scale. The condenser is then rotated 
through its full scale, and if oscillation is found to cease 
at any point, as indicated by a rapid increase in plate 
current, a slight readjustment of the tapping point is 
necessary. 

(To be concluded.) 

. 
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Broadcast Reception on the Cornish Riviera Express. 
IF the experiment in broadcast reception carried out 
on express trains between Paddington and Plymouth 
on Tuesday, March znd, was unsuccessful in its early 

stages, the [esu4ts subsequently obtained fully re-warded 
the enterprise of the Great Western Railway officials and 
Messrs. Burndept Wireless, Ltd. 

The standard seven -valve " Ethodyne " which successfully 
operated five loud -speakers and twenty pairs of telephones while 

the Cornish (Riviera express was travelling at 70 m.p.h. 

The object of the experiment was to determine whether 
the installation of wireless would usefully contribute 
towards relieving the tedium of a long railway journey. 

Five compartments of a first -class coach in the Cornish 
Riviera Express were fitted with twenty pairs of head- 
phones for the use of Press representatives, while the 
restaurant car was equipped with loud- speakers. The 
receiving equipment consisted of a standard seven -valve 
superheterodyne -an Ethodyne -with frame aerial. 

Extraneous noises due to bridges and crossings frus- 
trated attempts to pick up the 10.30 time signal from 
Daventry as the train steamed out of Paddington, but at 
Southall a serious effort was made to receive Daventry's 
morning concert. It soon became apparent that great 
difficulty would he experienced in cutting out the incessant 
roar in the telephones, which was first attributed to the 
fact that the train was travelling at over a mile a minute. 

Dynamo Induction Trouble. 
At rr.zo, when high speed was being maintained be- 

tween Reading and. Savernake, it was possible to make 
out the first distinguishable sounds of music, consisting of 
military band selections from 5,XX. Considerable volume 
was obtained between Savernake and Thatcham, but the 
annoying background of " mush " still persisted to such 
an extent that any real enjoyment of the programme was 
impossible. Although the frame aerial was rotated in 
all directions, no relief was obtained, and it became 
evident that the interference was being caused by the 
lighting dynamo beneath the coach. Plymouth being 
scheduled as the first stop, nothing could be done to over- 
come the trouble, and experiments were abandoned. 

The really successful tests were carried out on the up 
journey from Plymouth to Paddington. The apparatus 
was installed in a first -class coach, with the lighting 
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"Listening -In" at 70 Miles an Hour. - 
dynamo out of commission, attached to the 4.10 p.m. 
cx Plymouth. 

Reception was begun before leaving Plymouth, and 
while the train was still standing in the station Daventry 
was tuned -in at concert strength, much to the amazement 
of a large crowd of onlookers. 

Soon after the journey was commenced a peculiar 
fading effect was observed. The train was now skirting 
Dartmoor, which, lying to the north -east, appeared to be 
screening Daventry's signals. The suggestion was put 
forward that this interesting phenomenon may have been 
due to an absorption effect exerted by metallic deposits. 

Signal strength was beginning to improve near Totnes 
when the train plunged into the Brent tunnel. Signals 
at first seemed to die out completely, but when close to 
the loud -speaker one could still hear faint music, even 
in the heart of the tunnel. - 

Continuous fading was also produced in the Devonshire 
section owing to the tortuous curves in the line, which 
necessitated constant manipulation of the frame aerial. 

An entertaining incident during the tests was the tun - 
ing-in of Radio Paris (1,75o metres) while the train was 
standing at Newton Abbot. A group of enthusiastic 
townsfolk listened with rapt attention to a pianoforte 
recital followed by a talk in French 

Between Dawlish and Exeter good reception W as 
tained from Cardiff, while, a minute or two later, thruu,dL 
a background of atmospherics and Morse, Aberdeen v,-,F4 

Music provided a happy distraction in the restaurant car. 
.A l6 

MARCH roch, 1926. 

Four pairs of telephones were allotted to each compartment. 
The photograph shows the neat method of plugging -in without 

damage to the carriage fittings. 

distinctly recognisable. Shortly before Tiverton was 
passed Daventry's carrier wave was again tuned -in and 
held until, on passing the junction, the six o'clock chimes 
of Big Ben burst through with astonishing clarity. 

But the best was still to come. On the final stages of 
the run, between Newbury and Paddington, \vhea the 
train was maintaining speeds varying between 7o and 8o 
m.p.h., the London programme via Daventry came 
through on loud- speakers in the restaurant car in a manner 
that would have been creditable in a private drawing - 
room. If the reproduction was slightly harsh, it had to 
be remembered that the loud- speakers were operating at 
full strength. 

One more " search " for Continental stations brought 
in San Sebastian (Spain), when the train was running 
through Reading. 

'This interesting experiment proved that the few re- 
maining obstacles to broadcast reception on a swiftly 
moving train are by no means insuperable. Whether a 
frame aerial is a suitable form of antenna for this purpose 
is open to doubt, but what is certain is that consistent 
reception can be carried out, except in tunnels, through- 
out a long railway journey. E. C. T. 
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Account of a new and interesting direction - finding system described by Messrs. R. A. Watson Watt 
and J. F. Herd, at the Wireless Section, I.E.E., on March 3rd, 1926. 

IAST Wednesday's meeting of the I.E.E. Wireless 
JlSection was devoted chiefly to atmospherics. Two 

papers were read, the first -by Mr. R. A. Watson 
Watt, superintendent of the Radio Research (Atmo- 
spherics) Station at Ditton Park, near Slough -dealing 
with a continuous directional recorder for atmospherics. 
This is in the form of a single rotating frame aerial, 
clock driven, working in conjunction with a resistance 
capacity- coupled amplifier and writing a record of atmo- 
spheric " kicks " on a drum revolving with the frame 
aerial.' 

Limitations of Ordinary D.F. Methods. 
The second paper, by Mr. Watson Watt and Mr. 

J. F. Herd, dealt with a new and interesting system of 
direction finding, which has many features promising 
important applications. Although the system has been 
developed chiefly for the authors' work on the investiga- 
tion of atmospherics, it is equally applicable to the re- 
ception of signals, and has many points of distinct 
novelty as compared with the usual D.F. methods. Chief 
among these is the fact that the indication of direction is 
read directly on the screen of a cathode ray oscillograph, 
which is the essential element of the indicating device. 
This results in it being possible to get the directions of 
two or even more stations simultaneously, a condition 
which is quite impossible with ordinary aural D.F., 
where even a weak interfering signal may easily give rise 
to error. The absence of inertia from the indicating 
system . also renders it possible to read directly the 
instantaneous direction of individual atmospherics. This 
is in marked distinction to the usual D.F. methods, which 
tend nàturally to treat atmospherics from all sources as 
a " lumped " signal, indicating a mean direction of 
minimum arrival. While this mean may be statistically 
true, it may be physically fictitious, since the atmo- 
spherics so averaged may be due to two (or more) streams. 

Direction of Individual Atmospherics. 
Interesting details are quoted in the paper when 

the arrangement was used to determine the direc- 
tion of arrival of individual atmospherics, due to several 
different thunderstorms, subsequently verified from 
meteorological records. This suggests important appli- 
cations of the device for X location for meteorological 
purposes, as well as for the wider radiotelegraphic 
interest. The new system also appears to be particu- 
larly applicable for lise with beacon transmitters for 
navigational purposes, as well as to many other D.F. 
applications which will readily suggest themselves to the 
practical mind. 

The cathode ray device used as an indicator is the 
Western Electric Company's tube. This is now so well 

' A short description, with photographs, of this recorder 
appeared in The Wireless World of August 1st, 1923. 
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known as to call for little description. A beam of elec- 
trons is produced by means of a heated cathode and a 
tubular anode, producing a spot of bright fluorescence 
when it impinges on a screen at the end of the tube. 
The beam is acted upon (for electrostatic deflection) by 
two pairs of deflecting plates mutually at right angles. 
These can best be shown diagrammatically, as in Fig. r, 
which illustrates the use of the arrangement for direction 
finding. 

Two large loops are arranged at right angles to each 
other and crossing at their centres. A signal arriving 
in the plane of the north -south loop NS will give an 
E.M.F. in that loop with nothing in the east -west loop, 
EW. The voltages developed across the tuning conden- 
sers in the NS loop circuit are applied to the plates vs 
of the oscillograph, producing vertical deflection of the 
cathode ray spot. As a result, the spot on the screen is 
opened out into a vertical line, the length of which will 
depend on the amplitude of the signal. Similarly, a 
signal arriving in the plane of the east -west loop will give 

an E.M.F. in that loop 
and nothing on the NS 
loop, causing the spot 
to be opened out intó a 
horizontal line. In the 

w 
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Fig. 1.- Directional frame aerials connected directly to the 
oscillograph for recording strong atmospherics. 

same way a signal arriving in a plane, say, half-way 
between the angle of the loops, will give an E.M.F. 
in each loop,- the amplitude of which is proportional to 
the sine or cosine of 45 °. Each of the pairs of plates 
will act simultaneously on the beam, moving it in a re- 
sultant direction. The spot will therefdre be opened out 
into a line making an angle of 45° with either of the Axes 
of reference. The length of this line will be the same 
as that in either of the two previous and simpler cases 
(that is, of course, for the same strength of signal with 
only the arrival angle altered). 

Similar reasoning will readily show that, for a signal 
making any other angle with, say, the plane of the NS 
loop, the spot will he opened out into a line making the 
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An Instantaneous Direct- Reading Goniometer.- 
same angle vith the \ertical axis of reference on the 
tube screen as the signal makes with the NS loop. 

Electrical Symmetry Necessary. 
Two minor theoretical sources of error are printed out, 

these being not inherent defects of the principles of the 
system, but simply the fact that in the Western Elec- 
tric oscillograph actually used one pair of deflecting 
plates is nearer to the source of the electron beam than 
the other. One of these errors, a very slight difference 
of phase between the two components actually applied to 
deflect the beam, is shown. to be negligible even at such 
short wavelengths as Soo metres. The other is a slight 
inequality of amplitude, due to the pair nearer the source 

- bending the beam with a greater " leverage " than the 
other. This error is also very small, and can actually 
he corrected by a -method mentioned later in the paper, 
while both could be completely eliminated by a re- 
arrangement of the deflecting plates, so that both pairs 
should act on the beam at exactly the same place. 

The assembly, as actually described 
by the authors, is, of course, arranged 
primarily for their work on atmo- 
spherics. Here it is obvious that 
there is no possibility of even a rough 
check on the accuracy of the indica- 
tiqns, so that it is necessary to. elimi- 
nate all possibilities of error. Con- 
sequently the . loops employed at 
Ditton Park are very large, so that a 
minimum of amplification may be 
used, since it is a general experience 
that quantitative uncertainties increase 
rapidly with amplification. 

The circuits are also arranged to 
give the most complete symmetry and 
freedom from error. To eliminate 
" antenna effect " the mid -points of 
the horizontal stretches of the loops 
are connected to earth, and the tuning arrangements 
of the loops broken up into two half loops com- 
pletely symmetrical on either side of the earth lead. 

-'The tuning of each half loop is practically inde- 
pendent of the tuning of the other half. In the standard 
Western Electric oscillograph one plate of each pair is 
joined together and commoned to the anode (the other - 

plate of each pair being joined through an external resist- 
ance path to this common point). To ensure complete-` 
symmetry, special oscillographs have been obtained for 
this purpose, in which each plate is separately terminalled. 
The anode of the tube is joined to the earthed mid -point 
of the whole system. 

Use of Amplifiers. 
For strong signals or powerful atmospherics no ampli- 

fication at all need be used, the oscillograph plates being 
joined directly to the condensers, as in Fig. I. For 
weaker E.M.F.s suitable amplification may be intro- 
duced between the tuning condensers and the oscillograph 
plates. The authors show the circuits of a two -stage 
amplifier, from which Fig. 2 has been redrawn to show 
the simple arrangement for one stage. Resistance-capa- 

city coupling is used on the " push -pull ".system. This 
maintains the symmetry of the arrangement, while the 
resistance- capacity system is very suitable for use on 
atmospherics. The anode resistances are wire wound to 
Ioo,000 ohmA, and the stage shown is tapped in- thirds. 
so that voltage amplifications of 5, to, and 15 are obtain - 
_able on this stage (in conjunction, if necessary, with a 

further multiplication by 15 provided by the subsequent 
similar stage shown in the original). The loop aerials 
each consist of five turns of .r,2ooft: horizontal length, by 
about r5oft. deep. The total area -turns thus amount 
to about 20 acres.. It is pointed out, however, thht such 
large loops are not essential ; nor is the push-pull system 
of amplification. 'These have been used by the writers 
chiefly in accordance with the general policy of minimis- 
ing amplification and ensuring symmetry for their work 
on atmospherics. Much smaller loops -down to an area 
of even 3o square metres per turn -with one pair of 
vertical limbs coincident, in combination with normal 
amplifiers and the standard form of Western Electric 
oscillograph, have already been shown to be practicable. 

CATHODE RAY 
OSCILLOGRAPH 

E 

s w 
Fig. 2.- Amplifying valves inserted between the loops and osclllograph electrodes. 

A Ió 

The àccurate tuning of the loops is a matter of some 
importance, and details are given of the tuning and test- 
ing arrangements as used by the writers at bitton Park. 
When, of course, the whole system is correctly tuned and 
adjusted the arrival of a signal causes the spot of the 
oscillograph to trace a straight line, which directly indi- 
cates from, say, the vertical axis, the angle which the 
signal makes with the north -south loop. In order to 
have a sharp line it is essential that the two components 
applied to the oscillograph should be in phase. Any 
slight mistune produces immediately a difference of phase 
in these two components which manifests itself by open- 
ing the single straight line into an ellipse. 

This at once forms an effective safeguard against errors 
of bearing due to bad tuning, since the ellipse becomes 
quite wide before its major axis begins to depart by a 
measurable amount from the correct angle. This tuning 
can thus be performed directly on the signal, while it can 
also be conveniently performed in advance on locally 
generated oscillations of the desired frequency. The 
authors' arrangement uses a local screened oscillator in 
conjunction with the tuning inductances shown in Figs. r 

and 2. The four coils are arranged to form a crossed 
I5 
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An Instantaneous Direct- Reading Goniometer.- 
transformer, the two coils of one loop being co -axial and 
having their common axis at right angles to the axis of 
the coils belonging to the other loops. 'A primary coil 
is mounted at their centre, and is capable of being rotated 
with- respect to the two pairs of coils. The primary is 
fed from the oscillator, and can thus be used to induce 
into either of the aerials. (The arrangement is very 
similar to the crossed transformer used in the Bellini- 
'l'osi direction finder, except that here the rotatable coil is 
the exciter instead of it being the receiving search -coil, as 
in the Bellini- Tosi -D.F. reception.) The exciting prim- 
ary coil may thus be coupled to one loop alone, and this 
loop tuned up, then the other. loop tuned independently. 
Finally, both may be tuned to absolute identity, as judged 
by the complete closing of the ellipse. If the operation 
is complicated by the presence of signals, the loops may 
be replaced by dummy circuits of the sanie inductance and 
resistance. . 

This arrangement also permits the testing of the volt- 
age amplification and output of each side. 

- These should normally be the same, but one may he 
made slightly greater than the other to correct for the 
slight difference in position of the two pairs òf deflecting 
plates, already._ referred to. This is simply done by 
slightly increasing the amplification on the weaker side 
until the deflections corresponding to identical inputs to 
the two systems are the same. Since the result on the 
screen is the only convenient measure of the relative ampli- 
fications, it will he seen that by adjusting these to equality 
the error referred to is automatically compensated. 

Simultaneous Direction Finding. 
In dealing with the 'properties of the new system the 

authors describe its behaviour in the case of two or mo-c 
signals. Its virtue in this respect is due to the fact that 
the electronic beans Lip es instantaneous response to every 
impulse. In the simplest case with two stations, if a 
marking impulse arrives from one while the other is 
spacing, the oscillograph kill trace a line giving the 
bearing of the former, and vice versa. If the stations 
are working quite independently at hand speed, the mark- 
ing periods in each case will he interrupted by compara- 
tively long spacing gaps, during which marking impulses 
from the other station may be received. Two bright 

Sheffield. 
(January.) 
Finland : 2N N, 2C0. Italy : TAY. 

co, 1 1RM, lAS. Sweden : S31 \'G. 
SMZU, SMZS, SMTX, SMUK, SMRI. 
Belgium : I3, 4YZ, 4G, D4, P7. Holland : 

ONAA, PULL, OWC, PC2. U.S.A.: 
WIR, WQO, KDKA, WIZ. France : 

8PEP, 8WW, 8CAX. Spain : EAR23. 
Germany : 2HK. Unkno.vn MN, FW; 
IRA, AG 5MA, MIGB. 

(0 -v -1) on 25 -110 metres. 
A. S. Williams,,n. 

London. 
(January- February.) 
Great Britain : 2AKG, 2BAZ, 2DA, 

2DX, 2FM, 2GO, 2MX, 2QB, 2QM, 2QV, 
2SV, 2VQ, 2VR, 2XV, 2XY, 5AX, 511S, 
5KZ, 5SI, 5S0, 5TZ, 5UL, 5US, 5X0, 
5YD, 5ZU, 6CI, 6D0, 6ER, 6KK, 6NF, 
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lines, each indicating the correct direction and amplitude 
of the corresponding signals, gill thus be made to stand 
out clearly on a background of faint fluorescence. If 
the stations are working independently at high speeds, the 
pattern becomes a parallelogram full of fluorescence whose 
edges, clearly defined, are respectively parallel to the 
two required bearings; even three Mations on high speed' 
merely increases the complexity of the image, but it is 
still possible to determine the 'bearings simultaneously. 

Application to Navigation. 
This behaviour on signals makes the arrangement very 

suitable for use on the reception of beacon stations- for 
navigational purposes, and the writers make some interest- 
ing suggestions in this respect. The suggestion outlined 
is for C.W. transmission modulated to an extent of ni per 
cent. at a frequency of II. It is pointed out that n need 
only be a fraction of one cycle per second, i.e., the whole 
cycle of modulation occupying two or three seconds. The 
modulation it can be made large, and both ni and n can 
be given individual values for a series of beacons. The 
beacons could work simultaneously on the same wave- 
length. On a cathode ray direction finder two such 
beacon transmitters might cause a typical screen image. of 
two lines intersecting, say, at an angle of 55 °, one vary- 
ing once in three seconds from full to half length, and 
the other varying once in five seconds from full to quarter 
length. The navigator would then simply have to find in 
a list the two stations stated to have these characteristics. 

Interesting examples of the use of the system on atmo- 
pherics from thunderstorms are also given in the paper. 
On one occasion quoted, observation of distant flashes on 
a dark sky gave very good agreement with the directions 
observed on the cathode ray oscillograph. For another 
occasion, a polar co- ordinate diagram shows the lines 
from which strong atmospherics were seen to be arriving. 
Meteorological records subsequently provided information 
as to places reporting thunder at the times of the obser- 
vations. These are similarly plotted, and show excellent 
agreement with the observed atmospherics. 

It is pointed out that the arrangement as described 
suffers the usual direction -finding ambiguity of 18p °, 
but that this can be resolved by methods already used in 
direction- finding systems, as also by methods peculiar to 
the oscillographic arrangement. 

Callk ISaíLL 
Extracts from Readers' 

Logs. 

605, 60U, 6QB, 6RY, 6TD, 6TM, 6X0, 
6YC, 6YQ, 6ZC, 6ZL, OFF, GHA. 
GHAP. Palestine : 6YX. 6ZK. Aus- 
tralia : 3BQ, 3EF, 3X0. New Zealand : 

2AC, 2XA, 4AC. South Africa : A6N. 
India : HBK. Canada : TAR, 4AR. 
I7.S.A.: 1BI, 10KP, 1CMP, IGA, 1YK, 
2ACT, 2AMJ, 2AMQ, 8RPD. Porto 
Rico : 4UR. Brazil : TAB, 2SP, 6QH. 
Scandinavia : INN, 2NN, SMQZ, SMSR, 

Sl'ITG, SMEJX, S iXIT. SMZS. Ameri- 
can Navy : NBA, NOSN, NOT. 

All on about 45 metres. 
R. Bloxham (G 5LS). 

Whitman, Mass. 
(January 1st to February 11th.) 
Great Britain : 6LJ. 6TD, 6RM, 6RY, 

6TM, 2S11, 2CC, 2NM, 2BZ, 2VQ, 5NM, 
2IT. France : 8YOR, 8,JN, 8AIX, 8BF, 
8XP, 8CS, 8DK, 8NN, 8IP, 8PEP. 
Spain : AR9, Aß23, AR24. Belgium : 

B2, B4, D4, B72. Italy : TNO, 1RM, 
lAS, 1GW, 1NA. Holland : PB7, PC2. 
Portugal : 3GB. Czecho- Slovakia : OK1. 
Luxembourg : JJW. Brazil : lIA, TAB. 
1AP, 2AB, 2AF. Sweden : SGC. Aus- 
tralia : SAY, 2DS, 3BD, 5BG. Chile : 

3IJ. Morocco : MAROC. South Africa : 

A4Z, A3B, A3M. Cuba : 2JT. Porto 
Rico : 4SA. S. C. Littlefield. 

_.` ... 
. `^T .,.. ._. .,. _ . 

. . .. ... .. . . 
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A Section Devoted to New 

An Experimental Valve Adaptor. 
The valve adaptor shown in the 

1. diagram has been constructed with 
= _ the object of facilitating connection 

to the various sockets of a valve 
holder in order that experimental 
variations of circuit may be made in 
the case of completed receivers. For 
instance, it may be desired to add a 
further stage of L.F. amplification to 
an existing receiver. In this case a 
two -valve unit is constructed with an 

LEADS FROM 
VALVE LEGS 

FILAMENT 

EBONITE 
BASE, 

PLATE 

GRID FILAMENT 

Experimental valve adaptors. 

intervalve transformer connected in 
the usual way between the two valves. 
The four leads from the valve adap- 
tor are then connected to the unit in 
the following way. The grid lead is 
taken to the grid of the first valve 
and the plate lead to the plate of the 
second valve, the filament current for 
the two -valve unit being drawn from 
the two filament terminals. It will 
then he seen that the telephone 

A 22 

Ideas and Practical Devices. 

currents returned to the original set 
through the plate terminal of the 
valve adaptor have received a further 
stage of L.F. amplification.- 
H. B. C. 

000u 
Aerial Safety Cord. 

The safety cord is attached to the 
insulator àt the mast end of the aerial 
and is taken over the halyard pulley 
to a spool mounted loosely on a 
bracket secured to the base of the 
mast. In the event of the halyard 
breaking, the safety cord is free to 
pay out from the spool when the 
aerial drops. A means is thus pro - 
vided for attaching a new halyard 
and drawing it through the pulley 
without having to take down the 
mast. A large size cotton reel may be 
used for the spool, and the cost of 
fitting is only a few pence. -H. D. 

HALYARD AERIAL 

SAFETY 
CORD 

BRACKET 

Safety cord for fitting new halyard in the 
event of breakage. 

oo, 

Preventing Filament Sag. 
In receivers with vertical or sloping 

front panels it is important that the 
valves should be so mounted that 
there is no tendency for the filament 
to sag under its own weight, as this 

may eventually cause a short -circuit 
with the grid. Often the original 
arrangt;ment of the valve sockets is 
unsuitable for other types of valve. 

Valve adaptor to prevent filament sag. 

By means of adaptors constructed 
according to the diagram this diffi- 
culty may be overcome, since the 
centre lines passing through the valve 
sockets kid pins may be set at anv 
relative angle to correct the tendency 
of the filament to sag.-R. H. 

O O O O 

Fine Tuning. 
'l'he circuit diagram shows a con- 

venient method of obtaining fine ad- 
justment of wavelength in a crystal 
receiver tuned by means of a slider 
coil. 

Two sliding contacts are fitted to 
the same bar, or if two bars with 
separate sliders are available, the 
same circuit may 
be obtained by 
joining together 
the ends of the. 
bars. Prelim- 
i n a r y adjust- 
ments should be 
made with the 
contacts as near 
together as pos- 
sible, then to ob- 
tain fine adjust- 
ment the lower 
contact in t h e 
diagram is moved to vary the num- 
ber of short circuited turns in the 
coil. An increase in the number of 
short- circuited turns will produce a 

decrease in wavelength. -H. W. W. 

Fine tuning by 
means of short - 

circuited turns. 

rç 
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Events of the Week in Brief Review. 
ONE IN THREE. 

That one of every three families in New 
York City awns a wireless receiver is 
shown by the latest survey of the U.S. 
radio trade. In other parts of the 'United 
States the proportion is one in five. 

0000 
CZECHO -SLOVAKIAN WIRELESS 

BOOM. 
In Czecho- Slovakia there are now more 

than 32,000 licensed broadcast listeners. 
The inauguration of the Strasnice station 
has been responsible for a big increase in 
the number of licences. 

0000 
POOR RECEPTION ON S.E. COAST. 
Listeners on the Kent and Essex coasts 

are complaining that the transmissions 
from 2L0 are inferior to those received 
from Hamburg ! Is this the opening of a 
campaign for the installation of a new 
relay station? 

0000 
WIRELESS IN SHEFFIELD SCHOOLS. 
Pupils at the Duchess Road Evening 

School, Sheffield, are to give a public per- 
formance of the opera -" Maritana," the 
proceeds from which will be banded over 
to the fund for providing wireless sets in 
Sheffield schools. 

0000 
POLAR FLIGHT WITH WIRELESS. 

Highly efficient wireless transmitters 
and receivers, together with direction - 

finding apparatus, are to be carried on the 
semi -rigid airship " Norge," on which 
the Amundsen -Ellsworth Expedition party 
are to attempt to cross the Polar Ocean 
from Spitsbergen to Alaska. Transmis- 
sions during the flight, which will take 
place in the spring, will probably be on 
wavelengths of 450, 600, 900 and 1,200 
metres. 

0000 
PORTABLE RECEIVERS. 

Enthusiasts who believe they can 
already detect signs of approaching spring 
are turning their thoughts in the direc- 
tion of portable receivers. 

A discussion on " Portable Receiving 
Apparatus " will take place this evening 
(Wednesday) at an .informal meeting of 
the Radio Society of Great Britain to be 
held at the Institution of Electrical 
Engineers, Savoy Place, W.C.2, beginning 
at 6 p.m. The discussion will be opened 
by Mr. F. H. Haynes, Assistant Editor 
of 7'he Wireless World. 

e 
4 

HOTEL WIRELESS. 
Broadcast receivers are being installed 

in all the private sitting -rooms in the 
main south block of the Hotel Cecil, 
Strand. Very shortly, we understand, all 
the rooms in the hotel will be similarly 
equipped. 

0000 
PERU HEARD ON CANADIAN TRAIN 
What is probably a record in mobile 

wireless telephony reception is reported 
by the Canadian National Railways, 
whose trains have recently beet, equipped 
with broadcast receivers. 

On a recent occasion when an express 
was travelling at a good speed about 
1,000 miles west of Montreal, con- 
certs were picked up from Lima (Per) 
and Oakland (California). 

HIGHER POWER AT ROME. 
' l'est transmissions have begun from. 

.the new 12- kilowatt broadcasting station 
in Rome. The installation closely re- 
sembles that at 2LO, so that no great 
difficulty should be experienced in pick- 
ing up the transmissions in this country. 

The original 6- kilowatt apparatus at 
Rome will probably be transferred to 
Naples. 

DAVENTRY AERIAL STRUCK. 
Listeners to 5XX on Wednesday last 

were surprised soon after 10 p.m. by the 
sudden interruption of the programme, 
followed by a dead silence. 

The fact that the Daventry aerial had 
been struck IT lightning came as a useful 

CONTROLLING THE EUROPEAN ETHER. Mr. Arthur R. Burrows, the well -known 
B.B.C. pioneer, who is now Director of the International Radiotelephony Bureau at 
Geneva. Mr. Burrows is seen with his eight -valve receiver, by means of which he is able 

to keep an ear on the activities of,Europe's many broadcasting stations. 
A 23 
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reminder that evert in the bitter month 
of March it is advisable to " earth " the 
receiver when not in use to avoid the 
unpleasant possibility of a thunderstorm. 

THE WIRELESS SPRITE. An original 
costume seen at the Three Arts Ball last 
Wednesday. The set represented is an 

Ethodyne III. 

TROUBLE IN CHICAGO. 
.A protest is being made by the Zenith 

Radio Corporation of Chicago, who own 
the broadcasting station WJAZ, on 
account of the Government stipulation 
that transmissions must be limited to two 
hours a week. 

To provide a test case WJAZ broadcast 
s programme " out of hours," with the 
result that a legal contest' is being fought 
which may have interesting results. 

0000 
MICROPHONES AT AN EXECUTION. 
A gruesome use of the microphone is to 

be made by medical doctors at the State 
prison in Carson City, Nevada. Accord- 
ing to the Central News, microphones 
are to be fastened to the bodies of three 
murderers undergoing the capital penalty 
in the lethal chamber of the prison. 
Outside the chamber the doctors will 
listen to the heartbeats of the three men 
as the gas is being turned on. 

0000 
SOUTH AFRICAN " PIRATES " 

UNHAPPY. 
Heavy penalties for wireless " pirates " 

are provided for in the Wireless Tele- 
graphy Bill which is now being con- 
sidered in the South African Union 
House of Assembly at Cape Town. 

A 24 
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The Bill also provides for a £5 penalty 
in the case of illegal broadcasting, confis- 
cation of the apparatus, and the cancel- 
lation of the station owner's licence. 
Competent postal officials are authorised 
to enter any premises to inspect wireless 
apparatus. 

0 0 0 0 

NIGHT FLYING BY WIRELESS. 
Important experiments in the use of 

wireless for guiding aeroplane pilots at 
night are being conducted by Imperial 
Airways, Limited, on the cross -Channel 
route. In the experimental machine 
frame aerials are built into the planes. 
Croydon, acting as a beacon station, will 
transmit a series of Morse signals which 
will be received by the pilot, who will 
thus know, from the strength of recep- 
tion, whether his machine is flying in the 
direction of the transmitting station. 

0000 
RELAY BROADCASTING IN SOUTH 

AFRICA. 
Pretoria listeners to the Johannesburg 

broadcasting station may shortly enjoy 
the advantages of a local relay station. 
A successful relaying experiment has 
been carried out at Pretoria with a 50- 
watt Western Electric transmitter con- 
nected by landline to " J.B." 

At present the 40 miles separating Pre- 
toria from Johannesburg make reliable 
reception on crystal sets rather difficult, 
and the prevalence of atmospherics does 
not improve conditions. 

A feature of special interest, 
particularly to members of The 
Wireless League, will appear in 
the issue of " The Wireless 

World " for March 24th. 

WIRELESS ON DANISH FERRYBOATS. 
The Danish Government has been asked 

to consider the possibility of equipping 
the State ferryboats with wireless tele- 
phony installations. 

0000 
STATE ENCOURAGES HOME 

CONSTRUCTORS. 
University extension lectures in the 

theory and practice of wireless are now 
being given in the Massachusetts In- 
stitute of Technology. An additional 
class has been opened for instruction in 
building and repairing receivers. 

0000 
HOUSE FULL! 

An idea of the congestion obtaining in 
the American ether can be gained from 
the fact that the U.S.. Department of 
Commerce has received between 250 and 
300 applications for broadcasting facili- 
ties, but is unable to grant licences as 
no wavelengths are available. 

0000 
THE B.B.C. SILENT TESTS. 

With reference to our paragraph en- 
titled, " The Silent Test," on page 314 of 
our issue of February 24th, we wish to 
say there is no reflection on the genuine- 
ness or accuracy of the independent wave- 
length tests carried out by Radio Press 
Limited. 

MARCH loth, 1926. 

TRADE NOTES. 
B.S.A. Radio Catalogue. 

In embarking on the wireless market, 
B.S.A. Radio, Ltd., have issued an attrac- 
tive catalogue setting forth illustrated 
particulars of the range of B.S.A. re- 
ceivers, loud- speakers, telephones and 
valves. The B.S.A. Company has entered 
into an agreement with Standard Tele- 
phones and Cables, Ltd. (formerly the 
Western Electric Co., Ltd.) whereby it 
will profit by the long experience of the 
latter ill broadcast research and develop- 
ment. 

o o 0 0 

Supersonic Components. 
Messrs. L. McMichael, Ltd., are issuing 

an interesting pamphlet giving instruc- 
tions and notes on the use of " M.H." 
supersonic transformers. A seven -valve 
superheterodyne is taken as a model and 
methods are shown for the compact as- 
sembly of such a receiver with M.H. corn - 
ponents. 

0 0 0 0 - 

A Claritone " Ordeal. 
A Claritone loud -speaker recently sur- 

vived an extraordinary ordeal. Through 
the inadvertence of a Manchester listener 
his Claritone was subjected for a period 
of five minutes to a supply pressure of 
220 volts D.C. Although the windings 
were ,temporarily overheated, the instru- 
ment emerged unscathed and is still func- 
tioning normally! 

Throughout the five minutes the many 
hundreds of turns of extremely fine 
copper wire composing the windings were 
carrying a steady current of approximately 
110 milliamperes, to say nothing of the 
strains imposed upon the insulation ! 

The new alarconiphone demonstration 
equipment, incorporating an amplifier 
capable of working three " Super " loud- 

speakers. 

New Premises. 
New works have been acquired by 

the Athol Engineering Company. Their 
new address is Seymour Road, Crumpsall, 
Manchester. 
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A "NEUTRODYNE " PROBLEM. 
Probably the greatest t iflïculty 

confronting the designer of a 
" 2 H.F. neutrodyne " receiver is to 
arrange for reception of the long 
waves. Suitable plug -in transformers. 
do not seem to be generally available, 
and in any case they are apt to be 
bulky, and difficulties may arise in 
mounting them in such a way that 
magnetic interaction is prevented. 
One is, indeed, apt to envy the 
American designer, who is called 
upon to cover only a restricted wave- 
band, and, in consequence, finds it 
comparatively easy to produce a neat 
set without undue complications and 
with a " clean " layout and simple 
lyiring. 

An excellent method of overcoming 
these difficulties was suggested in 
The Wireless World for October 
2rst, 1925, where there was described 
a neutralised H.F. unit containing 
two amplifying stages. The output 
of the second transformer was con- 
nected to a standard pin- and -socket 
plug, so that it could be connected 
across the grid and filament of the 
first valve of a conventional detector 
and L.F. receiver by merely remov- 
ing the aerial coil from the latter and 
substituting the amplifier plug. The 
transformer secondary was tuned by 
what was originally the parallel 
A.T.C. of the receiver, the aerial 
connection being, of course, trans- 
ferred to a coupling transformer con- 
nected in the grid circuit of .the first 
H.1 . Valve. 

It will hardly be necessary to stress 
the advantages of such an arrange- 
ment. For local work the H.F. am- 
plifier is disconnected (which opera- 
tion should 'only require a few 
moments, if a suitable system of in- 
terconnecting leads is arranged), and 
the simple receiver is used with plug - 
in coils for reception both of the 
near -by short -wave station and for 

Daventry and other long -wave trans- 
mitters. For distance work on the 
250 -550 -metre waveband, where, of 
course, there is the greatest need for 
a high degree of sensitivity and selec- 
tivity, the amplifier should he 
connected up. 

If an existing detector- and -I.. F. 
receiver has a coupled aerial circuit, 
this system is still applicable, as the 
plug connected across the transformer 
secondary may in this case be inserted 
in the secondary instead of the aerial 
coil -socket. 

0000 
SWITCHING A RESISTANCE- COUPLED 

AMPLIFIER. 
Due to the, fact that resistance - 

capacity coupling does not afford such 
a high degree of magnification per 
valve as is obtainable from the L.F. 
transformer method, it is usual to 
provide three stages of amplification 
when the former system is adopted. 
If, however, suitable valves are used, 
with sufficient high- tension voltage, it 
will be found that two low- frequency 
stages are ample for local work under 
most conditions, even if the detector 
is not preceded by H.F. amplifica- 

o 

ri.r. 

o 

TO 
PLATE 
DET. 
VALVE 

LT. 

o 
Fig. 1.- Switching a three -valve resistance - 

capacity coupled amplifier. 
tion, and, therefore, to avoid over- 
loading, some form of switching 
should be introduced in order that 

the operator may use the appropriate 
number of valves for the strength of 
signals being received. 

As has frequently been pointed out 
in this journal, it is correct practice 
to arrange switching in such a way 
that the loud -speaker is always in the 
anode circuit of the last valve, if this 
is (as is generally the case) the 
only one - in the receiver . capable 
of handling sufficient power for its 
satisfactory operation. It will, ac- 
cordingly, be best to arrange to switch 
off the second L.F. valve, and this 
may conveniently be effected by fol- 
lowing the scheme of connections sug- 
gested in Fig. I. When the switch 
is " up," all valves are in operation. 

At the expense of a very slight 
complication in wiring, and by the 
use of a three -pole switch in place of 
that shown, automatic filament control 
may he introduced by wiring thOla- 
ment circuit of the valve to the spare' 
pole in such a way that its continuity 
is broken when the valve is switched 
off. 

coco 
CARE OF DULL EMITTERS. 

The manufacturers of dull- emitter 
valves almost invariably specify the 
maximum anode voltage which may 
safely he applied to their products 
without unduly shortening their lives. 
Users should remember, however, 
that it is not so much the voltage ap- 
plied as the current passed in the 
anode circuit which will decide how 
long a satisfactory degree of emis- 
sion may be obtained. 

If the characteristic curve of a 
typical small power valve is exam - 
inecd, it will be seen that a heavier 
current is flowing with only 8o volts 
applied to the plate and a zero grid 
than is the case with r2o volts high - 
tension and a correct value of nega- 
tive voltage impressed on the grid. 
This is a further argument in favour 
of observing the rule that grid bias 
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should always he applied to an 
amplifying valve. 

It is usual to connect either the 
grid return lead or the leak of a 
detecting valve in such a way that a 
positive voltage is applied ; here our 
only means of reducing anode. 
current, with a consequent saving 
-both in valves and high- tension bat- 
tery, is to use the lowest possible 
voltage value of the latter, consistent 
with good results. Luckily, most 
valves operate well as detectors on 
quite low anode voltages- lower, in- 
deed, than those usually applied. 

0 0 0 0 

TESTING THE H.T. BATTERY. 

When a suitable meter for reading 
the voltage of the high- tension bat- 
tery is not available, a rough -and- 

. ready test, giving a good idea as to 
whether this component is at fault, 
may be made by varying the negative 
biassing voltage applied to the grid 
of one of the L.F. amplying valves. 
If it is found that a grid voltage of 
a lower value than would be expected 
(both from previous experience and a 

,knowledge of the characteristics of 
the valve) results in a diminution of 

WAp6lls @e, 
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signal strength and distortion, due to 
encroachment on the lower bend of 
the curve, it may safely be assumed 
that the voltage of the 'high-tension 
battery has dropped. 

In making this test, it has been 
assumed that the grid battery itself 
is in order, and is supplying roughly 
the voltage indicated at its various 
tapping points. This is perhaps 
rather a bold assumption, but is likely 
to be justified unless the battery is 
an old one, as the current taken from 
it is negligible. 

In the case of a receiver employing 
reaction, it is generally possible to 

make a good guess as to whether 
the H.T. voltage has dropped appre- 
ciably by noticing if the reaction 
coupling can be made tighter than 
usual without producing actual oscil- 
lation. 

Still another fairly helpful indica- 
tion is provided by the adjusting 
screw of certain loud-speakers; if it 
is possible to move the magnet pole 
pieces closer to the diaphragm than 
the normal setting without producing 
the usual rattling sound, it may be 
assumed that the anode voltage has 
fallen off. 

MARCH rotti, 1926. 

While none of these tests afford 
absolutely conclusive evidence of the 
condition of the H.T. battery, they 
are helpful when no definite method 
of testing is available. 

00oc 

H.T. FROM THE MAINS. 

When usinä the supply mains as a 

source of anode voltage for a direct - 
coupled receiver, it is often necessary 
to insert a large condenser in series 
with the earth lead. In spite of the 
fact that the negative main may be 

earthed, it is not unusual to find that 
there is a difference of potential be- 
tweel this earth and the earth con- 
nection of the set, with the result 
that differences of voltage due to- 
fluctuations in the supply, etc., may 
affect the grid of the first valve. 

Generally speaking, better results 
are obtained if a coupled aerial cir- 
cuit is used. In this case there is no 
metallic connection between the aerial 
and the mains, so there will be no 
need to insert a series condenser.. It 
is not likely that instability will be 
introduced, as the low- tension battery 
will he more or less " earthed " 
through the mains. 

DISSECTED DIAGRAMS. 

No. 21. -A " Parallel Feed- back " Reflex Receiver. 

For the benefit of readers who find difficulty in reading circuit diagrams, we are giving weekly a series of 

sketches showing how the complete circuits of typical wireless receivers arc built up step by step. Below is 

shown one of the alternative arrangements for obtaining both high- and low - frequency amplification from a 

single valve. 
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The conventional arrange- 
ment of a valve with com- 
pleted filament circuit, and 
the tuned secondary of an 
aerial coupling transformer 
connected between the grid 
and negative filament lead. 

A 26 

The anode circuit is com- 
pleted through the primary 
of an H.F. transformer and 
the H.T. battery. Across the 
tuned secondary is connected 
a crystal detector, the output 
of which is passed through- 

-the primary of an L.F, 
transformer, the secondary of 
which is connected between 
filament and grid of the valve: 
a condenser and choke are 
inserted, the former prevent- 
ing a short -circuit as tar as 
L.F. pulses are ccne:rned- 

-while the latter performs a 
similar function with regard 
to H.F. currents. 'Phones 
are inserted in the anode cir- 
cuit, while the grid is biassed 
negatively. The batteries 

may be earthed. 

www.americanradiohistory.com

www.americanradiohistory.com


Wflpaggo 
WopIlcl 

c,IHIORT-WAVE NO fESo 
A Review of the 

r has, on the whole, pros ed 
short -wave enthusiasts, and 

stance working have been far 
opular 45 -metre hand. A 
'eturned to the higher wave - 
amount of two -way working 
in the U.S.A. on and around 
.ng 7o -8o metres, the arrange - 
!ly used during the early part 

n maintained with stations in 
. ..R,a euui trìe; Antipodes on 45 metres by 

many of the better -known stations on this side, and 
although perhaps the strength of the received signal has 
not been so good as those heard on 7o -8o metres, the 
shorter wavelengths have been practically free from the 
rapid fading effects which rendei good communication 
exceedingly difficult. 

Active South Americans. 
Brazilian stations have been heard at good strength 

using 35 -40 metres as early as ii p.m. G.M.T., hut for 
our stations to effect communication has been a different 
matter, for in almost every case the South Americans 
have reported strong atmospheric disturbances at their 
receiving stations which have rendered two -way working 
impossible. 

American stations in and around New York and occa- 
sionally amateurs in Porto Rico have exchanged signals 
with England, but our men have had to continue working 

Past Month. 

375 

well into the early morning before good reports and con- 
tact have been obtained. 

Australian amateurs have been few and far between, 
and are usually only on the air during the week -end, 
although A 3BD and A 6AG have been copied on Wed- 
nesday evenings at 7 p.m. G.M.T. New Zealand stations 
are, however, to ht. heard almost every morning between 
6 and 8.3o. Z 2AC has been particularly active, and is 
now endeavouring to establish contact between his own 
country and South Africa. Quite recently this station, 
when in communication with G 2KF, arranged to be on 
the .air during the evening of the sane day with the ex- 
press purpose of working, or at least attempting to work, 
O A6N, and was received by the London station on his 
first call on 37 metres at 5.3o p.m. G.M.T. 

The attempt to connect the two countries failed, how- 
ever, for, although the English station informed A6N 
and also Russian N RT. that the Z station would call 
them, the call was not heard in Cape Town. 

A Station Frequently Heard. 
The station at Saigon, Indo- China, operated by 

French 8QQ is particularly active and may be heard 
calling and working stations in almost every part of the 
world, especially those in France and Palestine. The 
intermediate sign used by F SQQ is FI, and that used 
by 6YX (Palestine) is P. The Philippine Islands 
stations, who, for the main part, work traffic schedules 
with U.S.A., employ the letters PI to denote their loca- 
tion, and of these stations PI iHR still has the best 

signal. On Sundays, be- 
tween 2 and p.m., this 
station may be heard work- 
ing at regular commercial 
rate with U.S.A. 6th Dis- 
trict, and it is only on very 
rare occasions that a G 
station is able to hook him. - 

Several stations operated 
by the U.S. Navy and Air 
Force have been erected in 
the Panama Canal zone; one 
of the latter, located at Coco - 
Solo and using the call sign 
199x has been in touch 
with this country. 

Experimental stations in 
Sweden are increasing in 
number and may he heard 
almost any time of the day 
or night working with 
France, Italy, and Finland, 
and are conspicuous for the 
pure D.C. notes, which, al- 
though weak, are very easily 
copied. Tt would seem that 
the majority of the Swedish 
amateurs are relying on dry 
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BELOW 100 METRES. The apparatus used by Mr. P. H Dorte in his lecture on " Short -Wave Communication," which he recently gave to the London Students Section of the institution of Electrical Engineers. 
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Short Wave Notes. - 
cells or accumulators for their plate supplies. and that 
their power is limited owing to this reason. 

Iceland. BG I, who a few months ago was prominent 
On 90 metres and who was successful in working several 
British stations, has ceased operations temporarily, the 
owner and operator being at present in this country. 

Recently a station signing GFD, whose location is 

given as Leuchars, Scotland, was heard on 45 metres 
exchanging signals with GHA in Malta. GCS, who was 

logged some time ago on the same wavelength, has seem- 
ingly returned to his more natural surroundings on the 
higher waves. 

Untiring British Transmitters. . 

The activities of the G stations continues apace. 
G 2LZ may be heard at all time,; of the day and night, 
and from the recent successful efforts of this station the 
best performance is the regularity with which contact is 
held with PI IHR and O A6N. Many experimenters are 
wondering how the operator at 2LZ manages to continue 
working throughout the day and night irrespective of 
BCL's and loss of sleep. G 2NM does not appear to be 
quite so busy in the ether of late, but manages to work a 

few long -distance stations at week -ends. G 20D has 
been heard working on 45 metres with telephony, and has 
also been in touch with his old friend A 2(' \1. Canadian 
IDD has been in contact with many G stations, and 
his signals have been logged on do metres as early as 

7 p.m. 
The 20 -metre band still fails to attract the main body 

-of our experimenters, although L" 2AHM has repeatedly 
endeavoured to stimulate the interest on this side by 
arranging tests on 18 -20 metres on Sunday afternoons, 
when most of our stations are listening. Steady signals 
from this American station are to be received at 5 p.m., 
and it is possible, under favourable weather conditions, 
to carry out sonic very interesting tests with him. 

HIDDEN ADVERTISEMENTS COMPETITION. 

The following are the correct solutions for "The 
Wireless World" Hidden Advertisements Competition 

for February 211h issue, 1926'. 

Flue 
No. Naine of Advertiser. 

I Midland Radiotelephone Mfrs., I.td. 
2 The London Electric d'ire Co. and Smiths, Ltd. 
3 Wilkins and Wright, Ltd. 
1 The Paragon Rubber Manufacturing Co., Ltd. 

The Dubilier Condenser Co. (1923) Ltd. 
6 The Marconiphone Company, Ltd. .. .. 

The prizewinners are as follow : 

H. J. Pearce, Croydon 
R. J. Winholt, Hampstead 
L. F. Wilkinson, Southampton .. 

Ten shillings each to the following: 
A. I. Rimer, Warkworth. 
C. de Beaufort, Leusden, Holland. 
T. Davies, Barry Dock, Glamorgan. 
W. Blundell, Fleet. 
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To give a general ide 
short -wave working during 
following extracts are taken t, ._, 

station engaged in experiments o. 

January 3rd. . 
Signals exchanged with U 99\, t`. 

.Solo, at 1 a.m. G.M.T. 
2.30 a.m. -Station NBA heard calling , 

3 a.m. -NOSN (U.S. Submarine Base, c',;k. 

with U 8BWW. 
4.7 a.m. -Exchanged signals with U 1P, 

4.55 a.m.- Two -way working with U 
gaining strength). 

5 a.m. -NKF heard calling BZ 5A13. 
5 30 a.m. -BZ lAB calling CQ. Rio. 
11 a.m. -CQ de Itht,. 
6.20 p.m.- Two -way working with 0 A6N. 
12 midnight, -No signs of signals from U.S.A. on either 

20 or 45 metres. 
January 8111., 

G.TI 'f 
11.15 p.m. -U 5AB working with BZ 1Aß., 
11.20 p.m. -CQ from BZ SQ1. 
11.2.5 p.m. -ABC de WIR. Strength only R3. 
11.30 p.m. -BZ SQI working with U 1CMP. 

Jonunry 9th. 
G.M.T 

8.20 a.m. -Two -way communication with Z 3AF. 
8.57 a.m. -CQ de A 2TM. 
9.5 a.m. -BYZ y Q48. 
9.15 a.m.- C,ller1 1,v IT 2 t FF . 

6.5 p.m. -CRP (India) working with 0 A6N (Cape Town). 
6.25 p.m.- Called by O A6N, two -way contact till 7.10 p.m. 
11.25 p.m.-1J 2CXL working with BZ lAB. 
12.30 p.m. -11Z lAB in touch with U 511I. 

Jun uor y 17111. 
c..M. r. 

5.-30 p.m.- Two -way communication r. ith A 5BG (South 
Australia). 

6.15 p.m. -Tests with O A6N. 
7.45 p.m.- Canadian lAR received strength R5 steady 

signal. 
7.52 p.m. -CQ de A 3EF 
8 p.m. -CQ de 0 A4Z. 

January 22nd. 
C.M.T. 

10 20 p.m. -Heard BZ lAB in touch wnl, PI 3AA. 
10.28 p.m. --BZ 1CH calling CQ. 
10.40 p.m. -Heard BZ 1CH calling SOC. 

January 24111. 

G.M.T. 
6.30 a_.m. -In touch with U 2AHM arranging 20--metre 

tests. 
5.30 p.m. -Tests with U 2AHM on 20 -metre band. 

Improving Conditions. 

The first few days of February have proved more 

favourable, and a considerable improvement in receiving 
conditions has been noticed.. 

Observations on KDKA working on the shorter wave- 

length show that this station varies in strength and quality 
to a great extent from night to night, often becoming 

entirely indistinguishable. 
WGY has recently reduced his wavelength from around 

4o metres to 33 metres, and has been heard at fair strength 
within the last few days, but the quality of the telephony 
received leaves much to be desired. 

American stations using the ordinary broadcast hand 
(30o to 500 metres) have failed almost entirely this season, 
and in very few cases indeed have their signals or pro- 
grammes been heard in this country. 
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TOPICALITIES FROM 

The New B.B.C. 
The extent to which the Postmaster - 

General decides to recommend the altera- 
tion of the present broadcasting constitu 
tion, on the strength of the Broadcasting 
Committee's report, will provide a fore- 
cast of the development which the 
industry is likely to experience- in the 
next few years. 
Changes that are Desirable. 

I learn that the officials of the 
B.B.C. are agreed that some changes 
are necèssary in the constitution and 
are anxious to see the public service 
character of broadcasting widened; but 
while so much remains to be done in the 
way of research and experiment, and while 
we are still only on the threshold of fresh 
revelations respecting the scientific possi- 
bilities of radio telephony, it would be a 
bad more to alter drastically the present 
system on the administrative side by the 
introduction of bureaucratic control. The 
opponents of nationalisation will feel some 
misgivings at any attempt to form a closer 
union between broadcasting and Govern- 
ment, and it is not unlikely that the 
critics of the service who have been most 
vociferous in the past three years will be 
the first to clamour, when it is too late, 
for a return to the old conditions. 

WtrigIl@oo 
WoTIl0 

By Our Special Correspondent. 

Warnings of Breakdowns. 
1 referred recently: to the consideration 

which is being gig en by the B.B.C. engi- 
neers to a scheme for advising listeners 
when trouble has occurred in the trans- 
mitting apparatus of a broadcasting 
station, so that no listener shall be put 
to the unnecessary trouble of overhauling 
his receiving apparatus on the assumption 
that the fault is at his end. A sugges- 
tion which will go some way towards deal- 
ing with this question may soon be put 
in operation. It is that a series of dots 
should be transmitted when telephone 
lires or outside broadcast apparatus is 

CRYSTAL TRANSbMITTING CONTROL. An engineer at WGY, Schenectady, holding the piece of quartz crystal, less than an inch square and barely 1,8in. thick, which con- trols the 50 kilowatt output of the famous station. The crystal maintains the frequency at exactly 790 kilocycles. 
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SAVOY HILL. 
responsible for the breakdown. Listeners 
would thus know that the station is work- 
ing all right and would have preliminary 
warning of the nature of the trouble, 
which could later be announced more 

0000 
A Mystery Solved. 

The mystery of wireless interference in 
the St.. John's \\'ood district, to which 
allusion was made in these columns a 
fortnight ago, has been solved through 
the publicity given to the matter. It 
was stated that for over two years past a 
listener in that district had been the 
victim of a system of high -frequency 
interruption and had spent a good deal 
of time in trying to trace the source of 
the trouble. Violet rays from a nearby 
hospital were first of all suspected; but 
at length the interference was found to 
he doe to a postal franking machine at 
the local sorting office. 

0000 
A New Radioview. 

The new programme on March 20th will 
begin with a broadcast founded upon 
Ouida's famous novel, "Under , Two 
Flags," which will consist of six radio - 

views similar iu production to those given 
of " Westward Ho ! " The essential story 
of the to ok will i e told; but no attempt 
has been made to adhere absolutely to the 
original version. Certain incidents have 
been transposed to make it possible to tell 
the story within convenient time limits, 
while others are suggested by inference 
only. The aim of the producer has been 
to make a radio story founded on the 
novel. rather than to give a mere radio 
version of the novel as written. 

0000 
Wee Georgie Wood. 

That well -known comedian, Wee 
Georgie Wood, will appear before the 
microphone at 2L0 on March 20, when 
he will broadcast songs and stories. 

0000 
Cardinal Bourne to Broadcast. 

Cardinal Bourne. Cardinal Archbishop 
of Westminster, is to broadcast for the 
first time on March 17th, when he will 
speak in support of the toast of " Ire- 
land." proposed by the Prince Minister 
at the St. Patrick's Day banquet of the 
Union of the. Four Provinces of Ireland" 
Club at the Hotel Cecil. The Chairman 
of the -Club, Mr. Jeremiah MacVeagh, 
will broadcast an introductory speech in 
addition to proposing the Royal Toast. 
The string band of the Irish Guards will 
also be heard from the Hotel Cecil on 
this occasion. 

-3 :.y ro- 
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St. Patrick's Day. 
The St. Patrick's Day programme from 

2L0 studio will be entirely Irish in char- 
acter. It will begin at 8.0 p.m. with a 

relay of the bells from Armagh Cathedral. 
The programme will consist of Irish 
orchestral items played by the Wireless 
Orchestra, favourite Irish ballads by 
Molly O'Callaghan (contralto), recitation 
of Irish verse by Florence Marks, stories 
from Jerome Murphy, an Irish enter - 
tainer who has been heard many times 
on the wireless, and songs by Denis 
O'Neil (baritone), who will give a number 
of those exhilarating Irish songs which 
are written by Percy French, incl, ding 
the old favourite, " Phil the Fluter's 
Ball." 

0000 

Scenery to Aid Broadcasting. 
The critics scene to have developed 

divided opinions respecting the play " The 
Quest of Elizabeth," by Reginald Berke- 
ley, which provoked some protest when 
it was broadcast from 2L0 about a month 
ago. The paper which then declared that 
the play was " gruesome " took the oppo- 
site view when the play was staged. 

0000 
A Different Atmosphere P 

The opinion expressed by one critic that 
the stage setting conveyed a different at- 
mosphere from that of the broadcast per - 
.formance, and the reception of the play 
was consequently more favourable, may 
have some truth in it. The B.B.C. will 
shortly be testing this psychological fac 
tor in radio plays by providing the actors 
with appropriate costumes and introduc- 
ing scenery. The question of the recep- 
tion will, however, still remain with the 
listener, and in order to carry the idea 
to its logical conclusion it will be neces- 
sary for him to reproduce, as far as pos- 
sible, the conditions of the theatre, even 
as the B.B.C. proposes to do. For 
example, it would help the listener con- 
siderably if he were to turn the lights 
down during a radio play transmission. 

0000 
Imagination. 

Imn ioation would thus be helped in 
visualising any scene that is described. 
In the majority of human, beings the 
functions of the ear have been developed 
to a less extent than those of most other 
organs of the body. The eye is un- 
doubtedly much better developed. In 
wireless reception, therefore, the imagina- 
tion must assist the ear, say those con- 
cerned in dramatic production at Savoy 
Hill, to a much greater degree than is 
the case under any other conditions, in 
view of the fact that the eye is useless. 

0000 
A Galsworthy Broadcast. 

On March 28th Mr. Conal O'Riordan 
will read a sketch entitled " Philan- 
thropy," from Mr. John Galsworthy's 
book " Caravan." Mr. O'Riordan has at 
present the exclusive rights for broad- 
casting Mr. Galsworthy's works, and the 
selected sketch is at once ludicrous and 
tragic. The little revue " Out of the 
Hat" will be broadcast on March 31st. 
It is- written by Mr. George Western, the 
popular member of " The Roosters," and 
his brother Kenneth. 
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FUTURE FEATURES. 
Sunday, March 14th. 

LONDON. -3.30 p.m., H.M. Gren- 
adier Guards Band, violin re- 
cital, songs and recitations. 
9.15 p.m., De Groot and the 
Piccadilly Orchestra. 

IANCHESTER -3.30 p.m., The Inci- 
dental Music of Grieg by the 
Augmented Station Orchestra. 

Monday, March 15th. 
LONDON. -8.43 p.m., Act III of 

" Rigoletto " (Verdi), per- 
formed by the B.N.O.C., re- 
layed fröm Bradford. 9.15 
p.n ., Albert Sandler and the 
Grand Hotel, Eastbourne, 
Orchestra. 

DAVENTR1. -8.30 p.m., " The 
Waterman." by Charles fib- 
din, produced and conducted 
by L. Stanton ,Tefferies. 

CAnDIFF.-8 p.m., March Winds. 
Orchestra and Songs. 

Gr.Ascow. -8.20 p.m., A Popular 
Programme. - 

Tuesday, March 16th. 
LONDON. -8 p.m., Chamber Music. 

The Kutcher String Quartet. 
BIRMINGHAM. - 8 p.m., Musical 

Comedy. 
BOURNEMOUTH. -9 p.n.., Variety. 

Leo Dryden in his own Com- 
positions. 

Wednesday, March 17. 
LONDON. -8 p.m., St. Patrick's 

Day. - 

DAVENTRV. -8.30 p.m., The String 
Baud of the Irish Guards. 
8.45 p.m., The Prime Minister. 

ABERDEEN. -9.15 p.m., Scottish 
Programme. 

BELFAST. --9 p.m.. Carillon from 
Armagh Cathedral. Dance 
Music. 

NEWCASTLE. -8 p.m., St. Patrick's 
Day Programme. 

Thursday, March 18th. 
LONDON. -8 p.m., Symphony Con- 

cert conducted by Weingartner. 
BIRMINGHAM. -8 p.m., " The 

. Dream of Gerontius " (Elgar). 
GLASGOW. -10.30 p.m., The Scottish 

Regiments Series. 
Friday, March 19th. 

LONDON -8.30 p.m., Potted Musi- 
cal Version of " La Fille du 
Tambour Majeu " (Offenbach). 

BOURNEMOUTH. -8 p.m., The New 
Forest Concert Party. , 

CARDIFF. -8.30 p.m., " A Cameo Of 

the 'Court of St. James." 
MANCHESTER. -8 p.m., Lancashire 

Talent Series. 
NEWCASTLE. -8 p.m., Syncopated 

Music and Humour. 
Saturday, March 20th. 

ABERDEEN. - 8 p.m., Musical 
Comedy and Drama. 

BIRMINGHAM. -8 p.m., " Down 
South." The Station Reper- 
tory Choir in Plantation Songs 
and Spirituals. 

MANCHESTER. -8 p.m., Popular 
Concert. 

.1IARCH rolls, '1926. 

" The Disorderly Room." 
" The Disorderly Room " is to be given 

on April 1st. Mr. Tommy Handley, who 
is earning a name as a radio comedian, - 

and is also a familiar figure on the variety 
stage, is again appearing in this amusing 
musical sketch by Eric Blore. 

000o 
Music While Travelling. 

The reception of 5XX and other broad- 
cast programmes or. the Cornish -Riviera 
Express during a non -stop run of 237 
miles on March 2nd showed conclusively 
that the use of wireless on passenger trains 
is a possibility of the near future. For 
this experiment a seven -valve superhetero- 
dyne with frame aerial was used. In 
Plymouth Station 5PY was received on 
the train in good volume and without 
interference. After Plymouth, until the 
train reached the borders of Somerset, 
hills and railway cuttings between 
the train and 5XX affected reception. It 
was found that when, as the train pro- 
gressed on its journey, certain hills were 
in direct line with Daventry, as revealed 
by the compass, fading to a very marked 
degree took place. As, however, this 
phenomenon was not of regular occur- 
rence, it was suggested that the hills 
under the lee of which fading took place 
must be those in which mineral deposits 

. were most marked. 
0000 

Fading. 
No fading was noticed when the train 

passed beneath bridges, but as a rule the 
transmission faded out in the middle of 
tunnels and returned with a rush some 
ten or fifteen yards from the opposite end. 
A singular effect observed was that, 
whereas the fading out had been gradual, 
the transmission came in at full strength. 
In Brent tunnel a successful attempt was 
made to continue the transmission right 
through the tunnel by altering the tuning. 
It does not appear obvious how this could 
affect the reception, but it is stated 
that it did. 

0 0 0 0 

Distortion. 
At times the volume was cut down in 

order to improve the purity, and experi- 
ments were tried with directional changes 
of the aerial. One expert opinion declared 
that there is undoubted daylight fading 
on 5XX and that it was experienced on 
this occasion. Distortion seemed to be 
present when the frame was turned on to 
5XX at an angle of about 45 degrees from 
the line of direction of the train, whereas 
it was not present when the frame was 
turned away from that angle, thus indi- 
cating that the distortion was probably 
caused from the station and not from the 
train. Other scientific deductions were 
that in train transmissions the aerial must 
be across the carriage rather than point- 
ing direct at the station. If the frame 
is in line with the train interference from 
generators in distant carriages will be 
brought in at once. As the line curves 
and as the train proceeds the direction 
of the transmitting station relative to the 
train is changed. This suggests the use 
of a " gyro " for giving the direction 
desired. 
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O obtain satisfactory reception on wavelengths down 
to fifteen metres by no. means imp-lies that the 
components forming the high- frequency circuits 

are to be assembled or mounted in a weird manner. 
Neither does it mean that the amateur must build a set 
that is useless on other wavelengths. 

Rather one must admit that if a set be designed with 
short -wave reception as its primary function, then the 
advantages so gained in reducing the losses will obtrude 
when the set is used on the present British broadcasting 
band. That is essentially the case with apparatus 
described here. 

Fig. r is a schematic diagram of the circuits, an exami- 
nation of which is interesting. 

A two -valve set is indicated ; one detector and one 
note magnifier of an elementary character, but differing 
from the usual two -valve set with reaction in the manner 
in which the latter is applied. 

Reaction Control. 
The reaction coil is fixed in position, while the by- 

pass condenser C3 across the H.T. and phones or the 
primary of a low- frequency transformer is made variable. 
The reactance of this condenser to high- frequency currents 
being variable, the method therefore provides a con- 
venient control of reaction. 

High -frequency chokes are shown at X, Y, and Z. 
The first'two mentioned are in the filament supply leads. 
while Z was designed to keep hack the H.F. currents 
from the. second stage, where they are not wanted. X 
also acts as an H.F. choke in the negative lead of the 
high- tension battery, it will be noted. 

Reading notes of the experiences of other experimenters 
in the reception of the higher frequencies influenced the 
writer to make provision for these chokes; actual work- 
ing tests have proved their utility to be decidedly ques- 
tionable. In fact, it was found that unless the correct 
winding was used results were vitiated more than other- 
wise; oscillation was not so easy to control, and, in 
short, if the correct choke were used results were appar- 
ently little better and oscillation no more easily obtained 

s 
A Two =valve Circuit with 

Capacity Control of 
Reaction. 

By F. A. BOYCE. 

than when the chokes were removed. altogether and the 
sockets short -circuited. 

The effect differs with the valves, however, and as one 
may encounter conditions under which chokes are neces- 
sary, it would be advisable to make provision even if 
the units are not wound up at the outset. We would add 
here that when the circuit - was set up roughly on the 
bench for test purposes, chokes were really needed to 
obtain oscillation ; it would seem then that the design of 
the final apparatus alone is responsible for their being 
sometimes superfluous. 

Coupling to the Aerial. 
Other deviations from the conventional are the fixed 

condensers in the aerial, earth, and grid tuning condenser 
leads. For the reception of British broadcasting, these 
condensers can be short -circuited, and the connections 
made in the usual way ; this straightforward method can 
he used downwards until the wavelength approaches the 
natural wavelength of the aerial. 

L2 

L1 

C6 

4 
+H.T. 2 

COMMON 
NEGATIVE 

0+L.T. 
Fig. 1: Circuit diagram. Chokes X, Y and Z are inserted in thé filament leads and anode circuit of the first valve to confine 

H.F. currents to the detector citcuit. 
A 3I 
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Short -wave Receiver. - 
In the experimental stage of the design 

extraordinarily misleading results were 
obtained, due to the manner in which the 
aerial was coupled to the set. The use of 
a loosely coupled aerial with interchange- 
able coils was tried and discarded, since t6 
obtain any degree of signal strength the 
coupling, though relatively loose, was tight 
enough to stop oscillation altogether when 
the grid circuit was tuned to a harmonic 
of the aerial circuit. This made the set 
unmanageable. Eventyally coupling by 
metallic connection to the aerial was indi- 
cated and louder signals were obtained the 
higher the tapping to the grid coil. 
Again, in proportion to the height of the 
tapping the set would oscillate the aerial 
to a harmonic. Finally, it was found that 
by inserting a suitable fixed condenser 
between the aerial and the negative of the 
-system, as shown, control over the whole 
tuning range of the condenser was possible, 
though at the aerial harmonics again a few degrees more 

of reaction condenser are required. 
With such a coupling and a standard outside aerial, 

short -wal=e signals can be brought up to good strength. 
Fig. 2 shows the layout of the baseboard. The base - 

board itself scales zin. x gin., and consists of ebonite 
sheet Ain. thick. This is subsequently screwed to a 

wooden baseboard M. thick and tin. shorter in the width 
-as will be seen in the photograph -allowing the im- 

portant terminals to stand clear of the wood at the back. 
The use of thin ebonite facilitates working, as the com- 

ponents can be fastened down by No. 4 13.A. screws from 

Ubasm 
MAC 

A 

AIARCfl roth, 1926. 

-25a 2- -25/a 

D D - o, 

3 6 

Fig. 3.- Drilling details of the front panel. Sizes of holes are as follow : A, 1 /8in. dia., 
countersunk for No. 6 B.A. screws; B, I /Sin, dia., countersunk for No. 4 wood 

screws ; C, 5;321n. dia.; D, 5132in, dia., countersunk for No. 4 B A. screws ; 

E, 71321n. dia.; F, 9/321n. dia.; G, 5/16in. dia. 

the under -side through clearance holes. With the excep- 
tion of the variable condensers the high- frequency units 
stand supported on small posts of ebonite rod ein. dia- 
meter. This method lengthens all leakage paths, while 
it is an attempt to keep masses of insulating material from 
the high- frequency field. 

Mounting the Components. 

We have endeavoured to make Fig. 2 as clear as 
possible by leaving out details such as soldering tabs 
and other obvious points. The rzin. x gin. x hin. sheet 
should first be drilled out with No. 4 B.A. clearance 

holes at every point shown, excluding 
terminals but including the fixing 
centres for the L.F. transformer. 
Remember also that the Bretwood valve - 
holders stand on posts. 

For the tuning coils zlin. posts are 
required, five in number. For the choke 
sockets X, Y and Z three tin. pieces 
should be cut, while the choke formers, 
shown with the socket in Fig. 4, may be 
tackled to advantage, three in number, 
each zin. long. The grid condenser and 
leak posts as well as the supports for the 
valve- holders are each r in. long, five in 
number. 

Care should be taken in cutting up ; if 
possible give the job to a man with a 
lathe ; he will be able to part off to size 
and drill and tap each end very quickly. 
If a hack saw is used it will require 
some skill to cut the rod square. 

The valve -holders are tapped No. 6 

B.A. and screws provided; it may be 
convenient to leave it at that and tap 
the top of the posts No. 6 B.A. to suit. 
The posts are now to be fitted to the 
baseboard by No. 4 B.A. 'countersunk 
screws from below. 

r- 12 
Fig. 2.- Layout of components on the baseboard, which is cut from 118in. ebonite 
sheet. The ebonite base is screwed to a wooden baseboard 121n. ,< Sin., leaving tin. 

overhanging at the back for the terminals. 
A 32 
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Short -wave Receiver. - 
The McMichael condenser clips are mounted in the 

manner shown in Fig. 2 ; in one case -exactly opposite 
the grid tab of the first valve- holder -both condenser and 
leak clip are mounted together to dispense with one lead. 
The low- frequency transformer can be fitted last of all 

when the wooden baseboard 
is' attached, since wood 
screws can be used, inci- 
dentally keeping down the 
ebonite to the wood on that 
edge. 

The screw -down neutro- 
dyne condenser can be fixed 
permanently to the back 
top edge of the o.0003 
mfd. Ormond variable. The 
neutrodyne condenser carries 
two terminals; one assists 
in keeping the fixed plate in 
position. Under the fixed 
plate is an ebonite distance 
piece and a brass washer, 
both threaded upon a short 
length of No. 4 B.A. 
screwed rod, which at the. 

into a keyhole- shaped base of 

3'DIA. 
1 2 f.--a 

Fig. 4. -f o - ter and socket 
moun ing for H.F. choke 

coils. 

other end simply screws 
insulating material. 

The whole of the fixed plate arrangement should be 
taken apart and reassembled. Before doing the latter, 
however, drill and tap a No. 4 B.A. hole in the back 

of the top strip of the Ormond 
to take the No. 4 B.A. screwed 

387 

rod of the neutrodyne condenser. The rod should be 
screwed right through its hole in the neutrodyne con- 
denser's base and made to enter the new hole. The brass 
washer, the ebonite distance piece, and the fixed plate can 
be assembled in turn, but now fit a soldering tab and 

3 

21/2 

Fig. 5.- Cylindrical former for H.F. transformer windings. 

a thin nut in place of the terminal to hold the fixed vane 
in position; in any case, the screwed rod is now not long 
enough for a terminal. 

The fitting of the variable condensers is a sure test 
of one's skill in the use of the dividers and drill ; if the 
spindle is not directly in line with the holes made in the 
front panel later the dials will wobble, and, on the other 
hand, if the holes in that case are not oversize the spindles 
will bind. 

The ebonite extension spindles are of gin. rod. At 
the condenser end the latter should he drilled and tapped 

to take the vernier spindle, . 

since a locking nut is supplied 
to make fast. On the other 
hand, the condenser ends of the 
short pieces should be drilled 
out with a ?-in. hole and fitted 
with a small cheesehead set- 
screw, say No. 6 or No. S 
B.A. In tightening up these 
set -screws later, be considerate 
lest the thread he stripped in 
the ebonite. 

Extension Rods. 
At the operating end of the 

vernier extension the rod 
should be tapped and drilled 
No. 2 B.A. to take a short 
length of No. 2 B.A. screwed 
rod, upon which the standard 
ebonite knob will screw. 

The ends of the larger 
variable condenser spindles can 

he treated in one of two 
ways : either by reducing 
the tip to a fin. diameter or 
by drilling out and inserting 
carefully a short length of 
¡in. brass rod. 'Both 
methods allow of the dials 
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Plan view of the receiver with short wave coils in position. 
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Short -wave Receiver. - 
I,cing fastened by the set -screw supplied with the Ormond 
dials. In point of fact, the cutting and threading or 
drilling and tapping of the rin. rod is another job for 
a friend with a lathe to obtain satisfactory fittings and 
to save time. 

We now pass to the front panel of din. ebonite. The 
dimensions given in Fig. 3 need no amplification, but 
it must he remembered that the upright centres 
for the condenser dials depend absolutely on the 
thickness of the wooden baseboard. That used 
by the writer is tin. thick. If another thick- 
ness is found convenient or desirable then the 
difference must be added or taken from the 

3-,76-in. given -by adding the two lower figure, 
together-otherwise the binding of the 
condenser spindles or the wobbling of the 
dial mentioned previously will occur. 

The condenser spindle holes are drilled 
a in. diameter and opened out slightly 
with a reamer. The dual rheostat holes 
for the spindles are drilled - in. and 
opened out in a similar way, while the 
fixing holes have tin. centres for the 
screws supplied with the units. The 
latter fixing points are unnecessary if 
you are fortunate enough to obtain centre 
fixing models. 

The three screw holes at the lower 
edge should be adjusted to come nicely 
along a middle line on the edge of the 
wooden baseboard. Brackets, so far as 
we know, are not standard fittings ; the 
holes should he drilled, therefore, to 
suit those purchased or made. 

As we have said, in the reception of 
British broadcasting all condenser clips 
with the exception of the raised grid 
rectifying condenser are short- circuited 
by means of a brass strip in each case. 

Wiring. 
The set should be wired with No. t(r 

S.W.G. square or round section tinned 
copper wire, and can be carried out 
easily by following the wiring diagram 
(Fig. 6). The leads in the high - 
frequency circuits should be kept as 
short as possible, but this is easy since 
the layout is designed to help. The 
grid tab of the first valve- holder is but an inch from the 
grid condenser and leak clip. The grid end of the aerial 
coil will eventually be plugged into the socket post just 
to the right and above the last -mentioned post. In short, 
the grid and anode ends of the aerial and reaction coil 
respectively are next to one another. This point should 
be noted particularly, otherwise reaction will be incorrect. 
The McMichael neutrodyne condenser is connected directly 
across the Ormond upon which it stands. 

If choke coils are found to be necessary, refer to No. 4, 
noting that a shallow saw cut is made the entire length 
of the former, and at the top a shorter one at right angles 
to it. in preparing to wind, the wire should first be 

MARCH rotti, 1926. 

bared and gripped under one valve pin collar ; pressed 
into the long slot and out again at right angles by means 
of the transverse slot; the wire is then wound down to 
the valve pin end again, where it is advantageous to 
make a nick on the edge of the former to keep the wire 
in position before it is gripped under the other valve pin 
collar. If some amyl acetate celluloid solution is avail- 
able it will not be wasted on the coils to fix the wires 

c o o 

O 
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Fig 6.- Complete %siring diagram. 

permanently in position; hut great care must be exercised 
to ensure that all traces of the solvent are dried out. 

The design of the coils has, perhaps, taken up more 
time than the design of the set and its subsequent con- 
struction. In the first place, for thé lowest values (or 
the highest frequencies) brass rod }in. diameter was used. 
Ends of the coils fit exactly, of course, into the coil 
sockets raised upon the posts. To show the style of coil 
one was plugged in when taking one of the photographs. 

Excellent results were obtained, including the reception 
of NKF (Anacostia, D.C.), on 17 metres, and an amateur 
in Buenos Aires, Argentina, South America, on 18 metres. 
Subsequent experiment, however, proved that by using 
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Short -wave Receiver. - 
the Paxolin or Ebonite tubing and valve pins together 
with No. 18 S.W.G. enamelled wire distant signals 
could be found and brought up to apparently the same 
strength. Theoretically, there should be greater loss 
with such a supporting former in con- 
tact with the wire throughout -its 
length, and writers usually plump 
for the air- spaced and self- support- 
ing coils, in face of which we 
cannot, once more, be dogmatic, but 
would say that up to the present we 
find no advantage in departing from 
the standard coil formers of this set. 

Coil Formers. 
Fig. 5 shows the method 

of constructing the formers, 
and coils are as below; the 
direction of winding must 
always be the same :- 

Turns 8, 12, 20, 30 and 
40 of No. r8 S.W.U. 
enamelled capper wire, and 
from that point using any 
convenient wire, wind coils 
similar to the values of the 
well -known duolateral coils. 
i.e., 50, 75, roo, 150, 200, 
etc. Reference to the 
photograph shows that no 
attempt has been made to 
locate the wire on the 
former in the case of the 

441 
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for the remaining 30. The wire is bunched, therefore, 
somewhere near the neutral point of the coil. This 
method can be adopted throughout according to the wire 
available. For the reception of Daventry, the zlin. is 
completely filled with No. 4o S.W.G., S.S.C. wire, 
while the reaction coil is filled with 38 double, both single 
layers, and because the wire was to hand. 

With regard to the valves, the best results in volume 

End view, showing one of the H.F. chokes. 
short coils. Eight turns are spread out conveniently 
along the z ¿in. between the centres of the valve pins, and 
the same with the others until, on the 4o turn coil, the 
turns lie side by side. 

The series tuning condenser is taken out at the 40 
coil and cover is obtained if the 75 coil is next plugged 
in, but it will be found convenient to wind up the 5o coil 
since at this point the aerial and earth connections .can 
be changed over to the normal arrangement; that is to 
say, the aerial, is connected to the extra terminal carry- 
ing the series condenser, and the earth to the other with 
the condenser clips short- circuited. The -5o coil will be 
found useful here. Difficulty may at first be experienced 
when tuning is somewhere in the vicinity of the natural 
wavelength of the aerial, but it can be dodged by trying 
another coil for reaction and perhaps short- circuiting the 
series condenser clips (aerial terminal) until the best com- 
bination is found for broadcasting. 

It is very nice to be able to select suitable wire to give 
the correct number of turns exactly between the 2l5in. 
centres of the valve pins, so forming a solenoid ; this 
entails the use of so many different gauges of wire. If 
the 300 -600 broadcast band is well cared for, the other 
longer coils need not be strictly solenoid. The writer 
is using 75 turns of No. 26 gauge Mars stranded wire 
for the grid coil in the reception of 2L0 and too turns 
for reaction. The first nicely fits the coil former ; in 
the second case, however, 6o turns are wound on, then 
the wire is taken back for ten turns, and forward again 

and distance and ease of operation have been obtained 
on D.E.3 valves (the o.o6 class). 

On the short waves care nnist be taken to eliminate 
all noises; though normal H.T. voltages are used the 
battery must he up to scratch, while the leak should be 
connected to negative of the filament. Regarding conden- 
sers it would be as well to add that other good quality 
units should work as well, and no doubt a considerable 
improvement could be effected by using a slow motion or 
vernier condenser of the cam movement type so long as 
there is no back lash, rather than the separate control as 
shown. 

Results. 
Results are good all round; with the D.E.3 valves 

mentioned, normal H.T. and an outside aerial 2L0 at 
zo miles on an Amplion is loud enough for a room 
i5ft. x rift. One has to be careful in speaking of loud- 
speaker results ; by the above we mean that one has to 
raise one's voice to speak to a companion in the room. 
Dancing to the Orpheans is pleasant from the volume 
obtained. All other B.B.C. stations are tunable. This 
shows that low -loss design effects decided economies on 
normal wavelengths. 

On the higher frequencies, amongst many we have to 
report the reception of WNP, the " Bowdoin " of the 
MacMillan Arctic Expédition : NKF, the well -known 
American precision station, and amateurs in North and 
South America, and as far away as Australia. 
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Brain Waves of the Wireless Engineer. 

Screened Aerial -Earth Circuit from 
Receiving or Transmitting Set. 

(No. 242,759.) 
Application date: October 20th, 1924. 

Mr. W. Rawsthorne describes in the 
above patent, specification a Feceiving or 
transmitting circuit in which the usual 
aerial -earth circuit A, E is screened or 
shielded from the rest of the set by a 

-E 
Aerial circuit coupling. (No. 242,759.) 

step -down transformer B, the primary 
b` of which is arranged in the aerial - 
earth circuit, the secondary b' being con- 
nected through live wires D, or one wire 
and earth, to the primary et of a. high 
frequency step -up transformer C adjacent 
to the succeeding instrument in the set. 
the secondary winding c' being in circuit 
with such instrument. 

c,132 

0000 

Single Battery for H.T., L.T. and 
Grid Bias. 

(No. 233,718.) 
Convention date (Germany): May 7th, 

1924. 
The Edison Swan Electric Co. 

describe in the above British patent 
specification a circuit arrangement 
whereby a single battery B ,supplies the 
filament K through the medium of two 
resistances 1V, and li', connected respec- 

W2 

11+ 

Anode 
B 

Anode current and grid bias from the 
L.T battery (No. 233,718.) 

tively between the two terminals of the 
filament and the two terminals of the 
battery B, the same battery also supplies 
the voltage for the plate A and the grid 
G. 
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Improved Leading -in Device. 
(No. 243,517.) 

Application date: Nov. 19th, 1924. 

Mr. A. H. Guinness describes in the 
above patent specification an aerial lead - 
ing-in device comprising a pair of metal 
plates adapted to he placed on opposite 
sides of the glass of a window in com- 
bination with a yoke for holding the 
plates in position and terminals for con- 
necting the aerial to one plate and the 

Capacity lead -in (No. 243,517.) 

Nvirelcss apparatus to the other. The two 
metal plates A and the glass of the 
window form a fixed condenser in series 
with the aerial lead -in. 

The yoke member is U- shaped and is 
made in two portions, one consisting of a 
piece of springy material such as spring 
steel C and the other of insulating 
material D. 

0000 

Improved Varioineter. 
(No. 244,879.) 

Application (late: Nov. 5th, 1924. 

Mr. E. W. Hovenden's invention con- 
sists in the arrangement of the support- 
ing structure for two relatively movable 
inductances whereby the capacity hys- 
teresis and other losses are kept as low 
as possible and the efficiency of the 
instrument is maintained as high as 
possible. 

The stator A and rotor B are shaped 
to form hollow zones of a sphere and 
retained in shape by means of adhesive 
tapes. 

The complementary halves of the stator 
and rotor are secured one half to each 
outside surface of two flat rings of insu - 
lating material C spaced apart by dis- 
tance pieces D. 

Varlometer construction. (No. 244,879.) 

Bearings E consisting of complementary 
metal strips are fitted between the fiat 
rings C and serve to make the necessary 
connections between the stator and rotor. 

0000 

Four- electrode Detector Circuit. 
(No. 223,580.) 

Application date (France): October, 1923. 

The invention of Compagnie Générale 
De Télégraphie Sans Fils relates to a 
detector circuit for a four -electrode 
valve 1, having two grids 3, 4, and an 
anode 5. According to the invention the 
input circuit is between the outer grid 4 

and a suitable point in the filament heat- 
ing circuit, and the output circuit between 

Four -electrode valve detector circuit. 
(No. 223,580.) 

the inner grid 3 and the anode 5. the 
outer grid 4 being maintained at a posi- 
tive potential with respect to the negative 
end of the filament. Reaction may be 
provided between the 'input circuit and 
the circuit of the inner grid: 
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Definitions of Terms and Expressions commonly used in Wireless 
Telegraphy and Telephony. 

The concluding instalment of a section that has been continued week by week with the object of forming 
authoritative work of reference. 

Volt. The practical unit of electrical 
pressure or potential or electromotive 
force. It is defined as that electrical 
pressure which is required to drive a 
steady current of one ampère through 
a fixed resistance of one ohm. It is 
equal to 10' absolute electromagnetic 
units of potential and to 1/300 electro- 
static units. 

Volt.Aurperes. The product of current 
and voltage in au alternating current 
circuit taken independently of the 
power factor; the apparent power in 
an A.C. circuit. 

Voltage. A term commonly used to 
mean electromotive force or potential 
difference measured in volts. 

Voltage Amplification. The ratio of the 
output voltage to the input voltage of 
an amplifier. The voltage amplification 
of a three -electrode valve when used 
as a therrnionic amplifier depends on 
the amplification constant of the valve, 
the internal impedance of the valve, 
and the external impedance of the plate 
circuit. The higher the ratio of the 
external impedance of the plate cir- 
cuit to the total impedance the higher 
is the voltage amplification. Theoreti- 
cally the voltage amplification cannot 
be greater' than the amplification con- 
stant under any conditions, and in 
practice it never reaches this value. 

Voltage Amplification Factor. See 
AMPLIFICATION CONSTANT. 

Voltage Drop. Sea POTENTIAL DROP. 
Voltage Multiplier. An extra series re- 

sistance for use with a voltmeter to 
enable it to read higher voltages than 
possible with the -instrument alone. 

Voltmeter. An instrument for the direct 
measurement of voltage, the readings 
being given by a pointer oit a scale. 
The construction of the instrument 
does not as a rule differ from that of 
an ammeter, only the nature of the 
winding and connection to the circuit 
being different. See MOVING Cou and 
MOVING IRON INSTRUMENTS. 

For high frequency voltage measure- 
ments the ordinary type of instruments 
is not suitable. See THERMIONIC VOLT- 
METER, MOVING COIL INSTRUMENTS, 
and MOVING IRON INSTRUMENTS. 

Volume Resistivity. See SPECIFIC RE- 
SISTANCE. 

11. 

Wander Plug. A plug at the end of a 
flexible wire for making connection 
with any one of a number of sockets 
such as those on a dry battery as used 
for the high tension supply for three - 
electrode valves. 

Watch Receiver. A telephone receiver 
made in a compact form resembling the 
shape of a watch, the term usually 

- being applied to a telephone receiver 
which has only one earpiece. 

Watt. The practical unit of electrical 
power, being the rate at which work 
is done by a current of one ccmpl,re 
under an electrical pressure of one volt, 
the power in a D.C. circuit being given 
by the product of amps. and volts. See 
POWER and POWER IN A.C. CIRCUITS. 

Wattlul Current. Another term for the 
power component of an alternating cur- 
rent. 

Wattless Current or Wattless Component. 
An alternating current or the com- 
ponent of an alternating current, which 
is out of phase with voltage by 90° 
and thus does not represent any power. 
See POWER IN A.C. CIRCUITS. 

Waves (electrical). The disturbances of a 
regular nature which are set up in the 
ether by electrical oscillations in a con- 
ductor, these disturbances radiating 
outwards from the conductor in all 
directions with the velocity of light, 
namely, 186,000 miles per second. 
These waves or disturbances have two 
distinct components, one being set up 
by the oscillations of potential in the 
conductor and known as the " electro- 
statia component," and the other being 
set up by the oscillations of current in 
the conductor and known as the "mag- 
netic component." See RADIATION. 

Wave Aerial. A special form of aerial 
whose length is equal to a simple 
multiple of the wavelength to be 
received, the open end being connected 
to earth through a resistance, the end 
being a voltage node. This type of 
aerial has considerable directional 
properties. It is also known as the 
" Beverage aerial." 

Wave Distortion. See DISTORTION. 
Wave Filter. A combination of induct- 

ances, capacities, and resistances ar- 

an 

ranged so that a desired frequency is 
" filtered out," other frequencies being 
suppressed. 

Wave Form. The actual shape of the 
curve showing the values of an alter - 
nating quantity for successive instants 
throughout one complete cycle. 

Wavelength. The distance at any given 
instant between the maximum positive 
points of two successive waves. The 
relation between the wavelength, the 
velocity of propagation, and the fre- 
quency is quite a simple one, viz., 
velocity = wavelength x frequency, so 
that for wireless waves we have 
A= 3x108 / f, where A is the wave- 
length in metres, and f is the fre- 
quency in cycles per second, the 
velocity of propagation of ether waves 
being 3 x 10" metres per second. Thus 
for a frequency. of a million cycles 
per second the wavelength will be 
3x10' =10 °= 300 metres, the wave- 
length being inversely proportional to 
the frequency. The wavelength of a 
ttrrtrd circuit is given by A= 1885vLC, 
where L is the inductance of the cir- 
cuit in nticrohenries, and C is the 
capa city in nt terofarads. 

VVavemeter. An instrument for the 
measurement of wavelength. The in- 
strument takes various forms; in the 
first place the wavemeter may either 
send out waves of known length or may 
simply be equivalent to a calibrltted 
receiver; then, again, each of these two 
classes can be either (a) a buzzer wave- 
meter for sending and a crystal for re- 
ceiving and (h) a heterodyne wavemeter. 
See BUZZER WAVEMETER and HETERO- 
DINE WAVEMETER. 

Wave Shape. See WAVE FORM. 

Wave Trap. A special sharply tuned 
rejector circuit included in a receiving 
circuit in order to eliminate some un- 
desired strong signal whose wavelength 
is near to that of the desired signal. 

Weak Coupling. See LOOSE COUPLING. 

Wheatstone Bridge. A device for the 
measurement of resistances by a null 
rrrcthod. A battery supplies two 
parallel circuits which are each divided 
into two portions. One of the parallel 
circuits consists of two fixed resistances 
P and Q, called the " ratio arms," the 
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Dictionary of Technical Terms. - 
other circuit consisting of a variable 
known resistances S and the unknown 
resistance to be measured R. A galvano- 
meter is connected between the junction 
of P and Q and the junction of S and- 

Wheatstone bridge method of measuring 
resistance. 

R. When S is adjasted so that the 
galvanometer shows no deflection, then 
QxR =PxS, or R =PS /Q. See POST 
OFFICE Box and METRE BRIDGE. 

Wipe Out. The state of affairs which 
occurs in a valve circuit where a grid 
condenser and high resistance leak is 
used, on the occurrence of a violent 
signal such as that of a strong atmo- 
spheric disturbance; the grid is given 
such a high negative charge that the 
valve is rendered inoperative and no 
signals can get through tintil the exces- 
sive negative charge on the grid has had 
time to leak away. 

Wire Gauge. See STANDARD WIRE 
GAUGE. 

General Notes. 
Mr. D. Woods (5WV), Station House, 

Braintree, Essex, was in two -way com- 
munication, at 1940, on January 16th. 
with EG BH at Cairo, working on 5 
watts with a LS 5- valve. Signals from 
each station were about R4. Mr. Woods 
asks if any other British amateur has 
vet worked with EG BH. 

Mr. E. J. Simmonds (G 20D), Ger- 
rards Cross, has been carrying out tests 
on a 23 -metre wavelength with Egypt. 
On February 15th and 16th at 1800 
G.M.T. telephony transmission was 
effected with an input - of only 4 to 5 
watts. He sent, by speech, a difficult 
combination of figures, input powers, 
etc., all of which were perfectly received 
by the operator in Egypt and repeated 
back on telegraphy. Mr. Simmonds was 
using an Osram T 250 transmitting valve, 
and the total absence of distortion was 
remarked on by the Egyptian receiver. 
The strength of his signals was given as 
R9. Mr. Simmonds believes that this is 
the first time a 23 -metre wavelength has 
been used successfully for long -distance 
telephony on such inputs, and the results 
are the more surprising because, during 
the same period, his 45 -metre set, with 
an input of over '100 watts, failed to 
convey intelligible, speech to the same 
station. 

0000 

The attention of amateur transmitters, 
who for various reasons do not wish 
their full addresses published, is directed 
to the suggestion printed on page 298 of 

our issue of February 24th, that exten- 
sive use of the Monomark system would 
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Wired Wireless. .k system whereby 
messages are sent through wires by 
means of high- frequency currents, the 
sending and receiving apparatus being 
very similar to that used for ordinary 
wireless transmission through space. A 
number of different messages can be 
sent simultaneously on the same line, 
each on a different frequency. By 
means of filter circuits at the receiving 
end the messages are separated out and 
taken down by a number of operators 
or automatic recorders. 

Wireless Beam. Wireless waves sent 
more or less in one direction from a 
special aerial system part of which acts 
as a reflector. 

Wireless Compass or Wireless Direction 
Finder. See DIRECTION FINDER. 

Wood's Metal. An easily fusible alloy of 
lead, tin, bismuth and cadmium, used 
for mounting receiving crystals in their 
cups. The alloy melts at a temperature 
below 70° C., and therefore the rectify- 
ing properties of the crystal are not 
impaired by excessive heating when 
being mounted. 

Work. Work is said to be done when 
an applied force overcomes a resisting 
force through a certain distance. The 
C.G.S. unit of work is the erg, being 

_ the work done when a force of one dyne 
acts through a distance of one centi- 
metre. The practical electrical unit of 

TRANSMITTING NOTES 

AND QUERIES. 

enable them to receive reports from 
listeners without the necessity of dis- 
closing their private addresses. 

0000 
The Secretary of the Association des 

Radio -Amateurs Français informs us that 
all QSL cards for French transmitters 
will be forwarded if addressed via 
" Radio -Amateurs," 45, rue St. Sebas- 
tian, Paris XI. 

0 0 0 0 

Col. E. C. Jennings (G 50C), Gelli- 
Deg, Kidwelly, S. Wales, will be glad to 
hear from any transmitters on 180 -200 
metres with a view to arranging tests on 
C.W. and 'phone. 

, 0000 
Mr. A. E. Livesey, of Ludlow, Salop, 

informs ns that on February 22nd at 
10.10 p.m. he heard Uruguay Y CD1 
calling BZ 2AF, and asks if this station 
has previously been heard by any 
listeners in England. He has also, since 
December 1st, 1925, received forty dif- 
ferent Brazilian stations. 

0000 
Mr. C. H. Targett (G 6PG), 21, High 

Street, Dartford, who has been experi- 
menting with an underground aerial, was 

MARCH roth, 1926. 

work is the joule, which is the work 
done when a current of one ampere 
flows for one second under a pressure 
of one volt, i.e., the work done when a 
power of one watt is expended for one 
second. One joule =1.0' ergs. 

X. 
X. The usual symbol for reactance. 
" X's." A name commonly applied to 

atmospheric disturbances or atmo- 
spherics. - 

" X" Stopper. A special device used in 
connection with a wireless receiver to 
limit the interference caused by atmo- 
spherics. In one form a conducting 
path is provided between a node in the 
aerial circuit and the earth, so that any 
currents whose frequency is different 
from that of the desired signals is con- 
ducted away to earth. 

Z. 

Z. The usual symbol for impedance. 
Zero Method. See NULL METHOD. 

Zero Potential. For practical purposes 
the potential of the earth is taken to be 
zero, and any conductor at earth poten- 
tial is said to be at zero potential. See 
EARTH POTENTIAL. 

Zincite. A crystalline oxide 'of zinc used 
in conjunction with bornite or copper 
pyrites as a crystal detector, the com- 
bination being known as a " Perikon 
detector." 

in communication on February 22nd with 
P 3GB, G. de Bianchi, at Funchal, 
Madeira. He was transmitting on a 
wavelength of 44.8 metres with an input 
of 8 watts, using 230 volts H.T. from 
D.C. mains, M.O. DE5 valve, and. a 
Hartley circuit. The aerial is 70ft. long, 
50ft. of which is buried to a depth of 
18in..to 24in. Signals were reported R5 
on 0 -v -1 receiver-. 

0000 
We give below the addresses to which 

cards for unknown foreign transmitters 
may be sent for forwarding. Most of 
these have appeared before in these 
columns, but, for ready reference, we 
have collected them together. 

Belgium.- Reseau Belge, 11, Rue du 
Congrès, Brussels, 

Chile. -Comm. L. M. Desmaras, 
Casilla 50D, Santiago. 

Germany. -Herr Rolf Formis, Alex - 
anderstrasse 31, Stuttgart. 

Rolland. -M. R. Tappenbeck, Hon. 
Sec., I. A.R.U. (Dutch section), Hoog- 
duin, Noordwijk -aan -Zee. 

Italy.- Signor Franco Pugliese, Sec., 
A.D.R.I., Via Borgonuovo 21, Milan. 

Spain. -Senr. Miguel Moya, Megia 
Lequerica 4, Madrid. 

Sweden. -M. Bruno Rolf, Hamngatan 
1A, Stockholm. 

U.S.A. - The Traffic Manager, 
A.R.R.L., 1045, Main Street, Hartford, 
Conn. 

0000 
URA's Wanted. 

G 2ZA, D 7XP, PI 3N0, SMKG, PT 1, 
PT 2, etc. (on 28 to 31 metres). 
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Secretaries of Local Clubs are invited to send in for publication 
club news of general interest. All photographs published will 

be paid for. 
The Modern Loud -speaker. 

A fortune awaits the experimenter 
who invents a loud -speaker giving faith- 
ful reproduction of all sounds, said 
Mr. Welcher, a founder member, in his 
lecture before the Ilford and District 
Radio Society on Tuesday, February 
23rd. Mr. Welcher, who dealt with loud- 
speaker developments, provided a mass 
of useful information gathered during 
his extensive experience in the manufac- 
ture of loud- speakers. He considered 
that the present -day loud -speaker was any- 
thing but the most efficient component in 
a wireless receiving installation. 

ono() 
Superheterodyne v. Neutrodyne. 

A discussion on Superheterodyne 1v. 

Neutrodyne attracted a large audience at 
the meeting of the Golders Green and 
Hendon Radio Society on February 18th. 

Mr. A. S. Bremner, B.Sc., opening the 
discussion in favour of the " superhet," 
stated that he preferred this instrument 
owing to its sélectivity and ease of 
manipulation. The neutrodyne found a 
champion in. Mr. C. L. Thompson, who 
argued that the superheterodyne was 
extravagant in the number of valves it 
employed. He considered the absence of 
an aerial a disadvantage, and that the 
detector valve, owing to the poor input, 
did not work at its maximum efficiency. 
He contended that the frame must be 
counted as a third control, and while, in 
a properly designed neutrodyne, the 
three condensers could be made to give 
practically the same reading, those of 
the superheterodyne were always dif- 
ferent. 

Hon. Secretary : Lt. -Col. H. A. 
Scarlett, 357A, Finchley Road, N.W.3. 

0000 
Home- builders' Night. 

A ' ` Home -constructed Set Night " was 
held with great success by the Norwich 
and District Radio Society on February 
12th, when an enthusiastic band of mem- 
bers brought their home -built receivers 
for testing on the club aerial. Variety in 
design characterised the sets submitted, 
which could be roughly classified as 
" experimenters' " and..." listeners' " in- 
struments. Considerable interest was 
taken in a three -valve (1 -v -1) portable re- 
ceiver in which dried wood was used in 
place of ebonite. Other instruments 
claiming special attention were a hand- 
some 0 -v -2 set, -a short -wave receiver, 
and, last but not least, a three -valve neutrodyne.' 

The society's transmitting section spent 
a profitable evening on February 17th, 
when a number of British and Continental 

amateurs were picked up on wavelengths 
in the neighbourhood of 45 metres. 

Hon. Secretary : Mr. J. Hayward, 42, 
Surrey Street, Norwich. 

0000 
A.C. Mains for Plate and Filament. 

The advantages of A.C. over U.C. 
electrical mains from the wireless ama- 
teur's point of view were referred to by 
Mr. A. W. Knight in his interesting 
lecture before the Croydon Wireless 
Society on February 15th. 

The lecturer exhibited a particularly 
neat and compact rectifier which he used 
for obtaining H.T. from the A.C. mains. 
A convincing demonstration was given in 
which a receiving set was first tuned in 
to 2L0, an ordinary dry cell battery 
being used for H.T. supply. The A.C. 
mains were then brought into use by 
means of the rectifier, a quick change 
over being obtained with an ordinary 
D.P.D.T. switch. The success of the rectifier was amply proved by bringing it close to the receiving set, not the slightest sign of hum being noticeable. 
Useful instructions were also given for utilising the rectifier for L.T. supply. 

FORTHCOMING EVENTS. 
WEDNESDAY, MARCH 10th. 

Radio Society of Great Britain. Informal meeting. At 6 p.m. At the Institu- tion of Electrical Engineers, Salop Place, W.C.2. Talk on ' Portable Re- ceiving Apparatus,' by Mr. F. H. Haynes, Assistant Editor of The Wireless World. 
7'ottenhano Wireless Society. At the In- stitute, 10, Bruce G'ro,-e. Lecture, with demonstration: "The Super - heterodyne," by Mr. F. J. A. hall. Muswell Hilt and District Radio Society. 

At 8 p.m. At St. James's Schools, Fortis Green, N.10. Lecture: " Wire- less Reception," by Mr. Ii. F. Klotz. Edinburgh and District Radio Society. In R.S.S.A. Hall- Technical Lecture by a representative of the B.B.C. Barnsley and District Wireless Association. At 8 p.m. at 22, Market Street. Lec- ture: (I.) "Valves," by 3Ir. D. IV. .Milner, B.Sc. - 

FRIDAY, MARCH 12th. 

Sheffield and District Wireless Society. At 7.30 p.nt. At the Dept. of Applied .Science, St. George's Square. Lecture: "The Trend of Modern Radio Design," 
by Mr. M. G. F. Jones. 

Radio Experimental Society of 71anchester, At 7.30 p.m. At the Athenaeum, Princess Street. Lecture: "The De- lector." b ¡, -1!r. E. Butterworth. 
MONDAY, MARCH 15th. 

Hackney and District Radio Society. " á " Night, 
'Southport and District Radio Society, At 7.30 p.m., in St. Andrew's, Part Street. Lecture by Mr. C. F. Spencer (Presi- dent). 
Swansea Radió Society. Members' Visit- ing Night. 

TUESDAY, MARCH 16th. 
Halifax Wireless Chub. Discussion Even- ing, to be opened by Mr. A. Jewett 

(6IC) 

f 
Hon. Secretary : Mr. H. T. P. Gee, 

51 -52, Chancery Lane, W.C.1. 0000 
Significance of Valve Curves. 

On February 17th Mr. L. Hirschfield, 
B.Sc., cave the second of his interesting 
series of lectures on " Valve Character- 
istics " before the Muswell Hill and Dis- 
trict Radio Society. 

The lecturer explained how an intelli- 
gent examination of a valve curve can 
show us what duty that particular valve 

-is best suited to perform. Taking as an 
example the curious curve exhibited by 
a soft Dutch valve, Mr. Hirschfield de- 
monstrated why this valve is so efficient 
as a detector. 

An interesting circuit was drawn on 
the blackboard showing the type of set 
used by the lecturer for obtaining clear 
reception from 2LO. -'The set consisted of 
a crystal and two - transformer- coupled 
L.F. valves. 

The society is growing rapidly, but 
vacancies still exist for new members. 
Full particulars may be obtained from-the - 

Hon. Secretary, Mr. Gerald S. Sessions, 
20, Grasmere Road, N.10. 

0000 
Tracing Faults. 

Before a keen audience of members of 
the Lewisham and Bellingham Radio 
Society on February 23rd, Mr. W. A. 
Kell lectured on the important subject of 
" Tracing Faults." Much of the value 
of Mr. Kell's lecture lay in the manner 
in which he described the effects pro- 
duced by particular faults. A knowledge 
of these effects could not fail to be ex- 
tremely useful. 

As was to be expected, the lecturer 
was called upon to answer innumerable 
questions, a task to which he proved 
quite equal. Mr. Kell will shortly lecture 
on " Faults in Multi -Valve Sets." 

Joint Hon. Secretary : Mr. E. J. Chap- 
man, 56, Crofton Park Road, S.E.4. 

o 
Ideal Headquarters.o 

0 0 

Through the courtesy of the local 
Electricity Committee and the Borough 
Electrical Engineer, the Hackney and 
District Radio Society have been for- 
tunate in securing the new " Demonstra- 
tion Halls," Lower Clapton Road, for 
their weekly meetings. The new head- 
quarters are particularly suited to this 
purpose, being fitted with a cinema, and 
a most efficient aerial and earth system. 
Seating accommodation is provided for 
100 persons. 

A good programme has been arranged 
for the coming months, and prospective 
members are asked to communicate with 
the Hon. Secretary, Mr. Geo. E. Sandy, 
114, Parnell Road, E.3. 
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The Editor cyoes 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 mist be accompanied by the writer's nave án1 address. 

G6XG's FAREW ELL. 
Sir, -Being one of the oldest readers of The 11- irrleRR 

World from pre -war days. the lira journal in Great Britain 
to interest itself it the cause of the amateur transmitter, 
I wish to express my appreciation for the pleasure and know- 
ledge I have gained through the years. . mainly through the 
medium of your pages. 

In a few days' time I am leaving England to make my home 
in Australia, consequently my previously well -known call -sign 
6 \G will no more be heard on the air from my hands. 

I wish to saw to my many D\ friends in Europe that 
I hope eventually to be operating from "down under " with 
an "A" prefix. 

The advent of world -wide amateur communication will help 
me to keep those bonds of radio friendship with the Home 
Country, and my hope will be for as many QSO's as possible 
with my brother DX men here. 

I ana looking forward to my meeting the same spirit of 

friendship which exists among the transmitting fraternity here. 
Although I naturally leave England with one or two regrets, 

I look forward with interest to bearing our "G" signals 
over the 12,000 miles between. DONALD B. KNOCK, 

Birkdale. Lams. Ex-G6XG. 

METRES r. KILOCYCLES. 
Sir, -May I put in a plea for the retention of the metre 

wavelength scale instead of reverting to kilos ;yt les'' 
I purchased, when in Marseilles, The IIieeles.< World, along 

with another wiroless periodical, and was delighted to find 
that my old friend had kept to the old unit, while the other 
talked mysteriously about 15.000 kilocycles instead of 20 metes, 
when giving an article on short -wave reception. 

I am all for progress (indeed, who. connected with wireless, 
isn't ?), but is there any advantage in using " kilocycles ' 

instead of the widely known terns " metres "'r 
I ana a ship's witcless operator acid a keen amateur as well, 

and what would happen if the Berne International Bureau 
of the Telegraphic Union suddenly decided to change the 
"Berne List" from a metre denomination to kilocycles ". 

Anyway, let the old paper stick to metres, and if anybody 
else wishes to use kilocycles -let them. 

What are readers' opini ? 

EDWARD F. A\IOS, Wireless Operator. 
C/o Union- Castle Mail S.S. l'.,.. Ltd. 

THE AMATEUR AND MORSE. 

Sir, -The suggestion of A. Davenport that The if'irelrss 
World should print weekly a few Morse signs to help th 
beginner has one fundamental objection, and that is that i 
would only train the eye. The brain centres are so isolated 
that, this would be of little assistance to the ear. Nothing but 
assiduous listening will effect the desired result. Do not 
despair -the art comes in time, and progress gets increasingly 
rapid as one learns, and, ltfte skating, say, is not readily 
forgotten. After some practice the car controls the band 

A 4 

diuily .without any conscious intelwutiun of the t,ain. I 

te..ted this one day by writing down half a dozen words and 
looking them up in a dictionary with my left hand while 
taking down press with my right. No doubt experts can dr. 

many other things. 
In otder to obtain slow Morse signals gramophone records 

might be of great assistance. What the learner requires, 
however, is not slow letters but letters sent at the standard 
rate of, say, 12 or 20 words per minute, and with long intervals 
between each letter to enable him to think what it is. The 
first record might have two or three seouds even. and suc- 
ceeding records would gradually close up the spaces until 
standard tlailS1111sS1o11S of that speed was attained. A slowly 
sent letter. on the contrary, keeps one waiting to see what 
it is, and there is still no time to think. If an endeavour be 

made to write down the actual dots and dashes, it is more 
rapid to make the dashes vertical instead of horizontal as 
shown. In order rapidly to find out what letter corresponds 
to a heard sign it is necessary to arrange the letters in some 
systematic way, so as to know where to look. The following 
arrangement which I macle may be useful to others :- 

E 
I 
S 
H 

A - 
\V - - 
I - - - 
lt - 
ü -- 
la - 
R - 
1. - 
a - - 
1' - - 

e - - -- 
g -- 
A A - - - 
é - 
? -- 
Us. b . 

lits - - - 
ú --- 
ch ---- N- 
D - 
L' - 

I. -- 
1. - - 
: --- 
-- - - - 

, - - 
N - - -- 
t - - - - - 
- - - - 
- 

Ships in their conversation use a lot of contractions, and 
this is very puzzling, and one wonders if one has made mistakes 

ip the Morse. Sonie I have guessed at from time to time 
are the following :- 

F. aglislt. 

Inge message 
pee _ please 

St71-ICC 

ttc == traffic 

ION =now V1 hratstonc 
<mt - old man 
,m1 = see you later 
73'6 = kind regards 

Fr, nck. Ger NIA. 

nv monsi,vr o.t - sauten tac 
i'jr - bon jour `a - - guten Abend 
har -- bon soir ds = danke sches 
hep ' Kaucoup nihr == mein Herr 

sci = voici mlfrd -= mein licher Fr.und 

prvs = pour cous wdh ._, wiederhören 
w.ts - wtederse heu 
t,i --- Berlin 

With practice one can Ream to read Morse without writing 
it down, but I and of the opinion that that means the 
development of another brain centre, and that it does not 
come from facility in writing. 

Braintree. H. E. ADSHEAD. 

[We agree entirely with our correspondent's' view that learn- 
ing the Morse code is far more a question of aural than of 

visual training. Visual memorising of the Morse code is 

but a question of the application of an hour or two. -ED.] 

a.-_`-/î.__.I.{^,.41.r A - r. f . Ye . : {§ !; i ?m+¢r- 
. 
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READERS PROBLEMS 

'' 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. 

Care of Accumulators. 
My accumulator, which was new about 

fifteen months ago, has latterly giren 
a considerably less period of service 
on each charge than its norrnal rating, 
and I am told that I should renew the 
acid. I am in some doubt, however, 
whether to change the acid when the 
accumulator is in a charged state-or 
otherwise. Some advice on this 
natter would be appreciated. 

L.F.B. 
You should certainly renew the acid in 

your accumulator, and always make a 
practice of renewing it annually. The 
acid should never be changed when the 
accumulator is in a discharged state. You 
should proceed as follows : -Put the 
accumulator on charge, giving it a some- 
what longer charge than normal, and then 
empty away the electrolyte and wash out 
with two or three changes of distilled 
water, after which fresh acid of the cor- 
rect specific gravity should be put into 
the accumulator. It is most important, 
that acid of the correct density be used. 
The actual S.G. required varies in differ= 
ent makes of accumulator between the 
values of 1.215 and 1.250, and the correct 
gravity of any particular accumulator 
will be found on the manufacturers' 
label of instructions attached to the in- 
strument. It will be found that it is 
possible to put the accumulator into im- 
mediate use without further charging, 
but in practice it is advisable to place 
the accumulator on a slow charge before 
it is again brought into use. 

0000 
A Selective Two -valve Circuit. 

I have lately seen a reference to a 
capacity- coupled circuit for whirls a 
very high order of selectivity is 
claimed. Can you give nie any in- 
formation concerning this? D.B. 

As is well known, in the ordinary loose - 
coupled circuit the nature of the coupling 
is magnetic, this being brought about by 
the magnetic coupling between two coils 
mounted. for instance, in an ordinary 
two -way coil holder. Good selectivity is 
obtained by this method, but, unfor- 
tunately, any alteration in the coupling 
between the two coils has a very great 
effect on the tuning, and retuning is 
necessary after each coupling variation. 
This prevents any rapid loosening of 
coupling in the event of any sudden and 
unexpected interference arising, thus ren- 
dering it unsuitab'.e for commercial work. 
To obviate this difficulty, a capacity 

coupling between aerial and secondary is 
used instead of the usual magnetic 
coupling, and by this means it is pós- 
sible to vary the coupling within certain 
limits without varying the tuning. In 
the circuit which we reproduce in Fig. 1, 
the 0.0003 mfd. variable condenser must 
not be considered as a tuning instrument, 
but purely as a coupling device between 
primary and secondary. The circuit is 
equally suitable for the normal B.B.C. 

U 

00003 
mfd 

difficult for the novice to distinguish be- 
tween the two. There are, of course, as 
many variations possible in correctly 
neutralised circuits as there are in re- 
versed reaction circuits, but the difference 
in results obtainable with correct and 
incorrect methods is very marked. It 
should be mentioned that the expression 
Neutrodyning, strictly applies to only 
one system of neutralising valve capaci- 
ties, namely, that system which is the 

H T.+ 
0 

H.T.+ 

E 

G.B. 

o 

""7\ 
lmfd 

H.T 

Fig. i.- Two -valve receiver with capacity -coupled tuner. 

wavelengths as for Daventry wavelength. 
the coils being of the normal value. High 
selectivity is possible with a well-con- 
structed receiver of this type. 

The Neutrodyne System. 
It en suggested to me by a friend 

t reality the neutrodyne method 
u bilisation. of H.F. amplifier is 

y our old friend reversed re- 
ac c' n disguise. I should be glad, 
th !- e, if you will either confirm. 
or dispel this aspersion on the 
character of the neutrodyne. 

J.H.H. 
Whilst it must be admitted that many 

so- called methods of neutralising the 
inter-electrode and associated capacities 
of a valve. are nothing more or less than 
variations of reversed reaction, it should 
be distinctly understood that a properly 
designed neutrodyne receiver has nothing 
in common with reversed reaction. The 
neutrodyne tsystem is essentially an A.C. 
bridge which actually effects stability by 
balancing the stray capacity associated 
with the valve. whilst many spurious sys- 
tems affect stabilisation by introducing 
negative reaction into the circuit in one 
form or another. It is sometimes very 

o 
L.T. 

subject of patent rights by Plofessor 
Hazeltine, the original Neutrodyne 
inventor. 

0000 
Using Air -spaced Winding for Internal 

Connections of Sets. 
In modern ï''ceirers it appears to be the 

practice to wire up with well spaced 
trio' pr,ao mably in order to lessen 
the opacity between the various 
wires in the spaced circuit. Is it 
absolutely necessary to use wiring 
for th.e, filament leads, since these are 
at all tines at earth potential with 
respect to both ILF. and L.F. cur- 
rents? L.S.E. 

Whilst it is important that all wires 
which are above earth potential with re- 
spect to H.F. and L.F. should' be well 
spaced it is not only unnecessary to use 
spaced wiring for filament leads, but is 
absolutely detrimental, since if the fila- 
ment wires are to be spaced out it will 
mean that there is less room for the re- 
maining wiring which does need to be 
well spaced. It is advisable that not only 
the wiring of the filament leads, but also 
all the wiring at earth potential be car- 
ried out in rubber -covered wire which can 
be carried along the surface or even 
underneath the baseboard. 
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Anode Rectification Tuned Anode 
Receiver. 

In the " Readers' Problems" section of 
?tour journal, you give in the issues 
of December 2nd, 1925, and January 
20th, 1926, two circuits for obtain- 
ing alternative grid and anode recti- 
fication, neither of which adequately 
meets my needs. I have a conven- 
tional 1 -v -1 receiver employing the 
tuned anode system of ILF. ampli- 
fication, and wish, if possible, to 
adapt it for these two althritative 
forms of rectification provided that 
it does not call for unduly compli- 
cated twitchiI?/ arianyeinents. 

J.F.L. 
So far from being complicated, the 

adaption of a receiver such as you de- 
scribe to alternative anode and grid rec- 
tification is exceptionally simple, the only 
requirement being a two -way switch. We 
give in Fig. 2 the necessary connections, 
for which it will be seen that scarcely 
any alteration is required in the wiring 
of your receiver. A separate biassing 
battery is quite unnecessary, and you can 
make use of the existing battery used 
for supplying grid bias to your L.F. 
valve. The most suitable tapping for 
adjusting the valve to give anode rec- 
tification is best found by experiment. 
Once found, this adjustment need not, 

p,Sll®0g 
WopRd. 

BOOKS FOR THE 
WIRELESS EXPERIMENTER 

Issued in conjunction with " The IVireless World." 

"THE AMATEUR'S BOOK OF WIRE- 
LESS CIRCUITS," by F. H. HAYNES. Price 
3/6 net. By Post, 4/-. 

TUNING COILS AND METHODS OF 
TUNING," by W. JAMES. Price 2/6 net. By 
Post, 2 /ro. 
" WIRELESS VALVE RECEIVERS AND 
CIRCUITS IN PRINCIPLE AND PRAC- 
TICE," by R. D. BAx0AY and N. AsnBRIDOE, 
B.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 R. KEEN, B.Eng. 
I'rice 9/- net. By Post, 9/6. 

" THE RADIO EXPERIMENTER'S 
HANDBOOK," Parts i & 2, by P. R. Coussr:v, 
B.Sc. Price 3/6 net. By Post, 3,'ro. 

Obtainable by post (remittarue with order) Ivor,: 

ILIFFE & SONS LIMITED, 
Dorset House, Tudor St., London, E.C.4, 

or o/ Booksellers and Bookstalls. 

The name of this coil bears no refer- 
ence to its distance- getting properties, but 
it is so called because of its shape, which. 
somewhat resembles a pair of binoculars, 
it actually consisting of two small cylin- 

QGRID 

E 
o 

G.B. 

Fig. 2.- Alternative grid and anode rectification in a tuned anode circuit. 

of course, be touched again, a simple 
movement of the switch being all that is 
required to change from anode rectifica- 
tion back to the more customary grid 
rectification. 

Difficulties of H.F. Amplifier Design. 
I?,',, rrllq is ,, .ir,I a foreign radio journal, 

I ell ine ouross a reference to a ' binocular coil" for which great 
claims were made in respect of its 
performance in a long distance re- 
ceiver. I shall be. glad if you can 
give' me any 'details concerning the 
method in which this type of coil 
hinct'ions P. W. H. 
A 42 
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drical coils mounted side by side and con- 
nected in series. There are various coils 
upon the American market masquerading 
under various names such as " toroidal 
coils," " balloon coils," etc., all of which, 
in common with the " binocular coils," are 
designed for the purpose of reducing the 
external field of an H.F. inductance or 
transformer. As you know, there are 
three main difficulties associated with the 
design of a multi -stage H.F1 amplifier. 
The first is instability due to stray cap- 
acity coupling, both between the actual 
valve electrodes and also in their associ- 
ated external winding., This is counter- 
acted by means of the neutrodyne system. 
Now there is a further difficulty due to 

=1Kfii s:..i: dtsieetfstiti.^, 
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the fact that in the ordinary type of in- 
ductance, the magnetic field radiates 
widely in various directions, and tends, 
therefore, to set up a voltage and cause a 
current to flow in any wire or coil through 
which it cuts as it rises and falls, thus 
causing magnetic coupling and conse- 
quently perpetual oscillation. This can 
be remedied by widely spacing the coils 
and so disposing them that their exter- 
nal fields do not interact with each other. 
A third difficulty is that these coils are 
apt to pick up strong signals direct from 
a powerful local broadcasting station and 
so abort all efforts in designing selective 
tuning circuits. This latter difficulty can 
be got over by placing each coil in a 
separate metallic screening box. The 
neutrodyne system, by which the first -' 
mentioned difficulty can be overcome, is a 
perfectly tnccessful method. The two 
methods of widely spacing coils or using 
screening boxes possess the disadvantage 
of making the receiver bulky and difficult 
to build, and it care is not taken trouble 
may be caused cv the eddy currents set 
up in the walls of the screening boxes. 
Certain designers have set out to overcome 
hese difficulties by producing H.F. in- 
ductance coils or transformers having a 
closed magnetic circuit, thus eliminating 
the external magnetic field altogether, and 
enabling coils to be placed close to- 
gether without mutual interference, and 
also preventing any external influence such 
as strong nearby signals having any in- 
fluencein setting up a current flow in the 
coils, any voltage set up across one part 
,,f the coil being counteracted by an 
equal voltage set up on the other side, 
thus dispensing with the need for com- 
plicated screening boxes. These results 
are brought about by various methods 
such as winding an inductance in tor- 
oidal form, which can best be described 
by supposing that an inductance were 
wound on a cylindrical former of some 
flexible material such as a length of the 
inner tube of a motor tyre, the ends of 
the coil then bent round so as to forni'a 
complete circle. In the balloon coil the 
same effect is produced by winding the 
coil on a spherical former, the wires being 
disposed in the sanie position as are occu- 
pied by the seams in a football. In the 
low loss variety the spherical former is 
actually a specially prepared small in- 
flated bladder, which is afterwards de- 
flated and removed. the coils being self - 
supporting. The " binocular " coils con- 
sist usually of two long and two short 
cylindrical coils arranged in the form of 
a rectangle in order to form a closed 
circuit. ' 

Although these closed circuit coils have 
met with a large measure of success in 
achieving the purpose for which they 
were designed, and are actually incor- 
porated in many high -class receivers, they 
are not necessarily more efficient, con- 
sidered from the point of view of induc- 
tances, and since they are by no means 
easy to construct without special workshop 
facilities, it frequently happens that the 
amateur produces a coil having a very 
low efficiency, and such instruments are 
therefore best left to the professional 
mechanic or purchased ready wound for 
inclusion in receivers. 
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BROADCASTING COMMITTEE'S REP( RT. 
Report has recently been published of the 

Broadcasting Committee appointed by the Post- 
master- General with terms of reference as follows :- 

'` To advise as to the proper scope of the Broad- 
casting Service and as to the 
management, control and 
finance thereof after the ex- 
piry of the existing licence 
on 3rst December, 1926. 
The Committee will indicate 
what changes in the law, if 
any, are desirable in the in- 
terests of the Broadcasting 
Service." 

The Report, which is compre- 
hensive in character, has been 
generally well received, and indi- 
cates how thoroughly the Com- 
mittee, under the Chairmanship 
of the Earl of Crawford and 
Balcarres, have carried out the 
task imposed ,upon them. 

Tite New Authority. -The out - 
standing recommendation of the 
Committee is that, from the date 
of the expiry of the present 
B.B.C. licence at the end of the 
present year, the Broadcasting 
Service should be carried out by 
a public corporation under the 
title of " The British Broadcast- 
ing Commission," this authority to up by 
Statute or under the Companies Act, to hold the licence 
of the Postmaster- General, and to be invested with full 
authority. It is recommended that the Commission 
should be composed of not more than seven, nor less 
than five, . persons, adequately remunerated, who should 
be free of commitments and having no other interests to 
promote than those of the public service. It is recom- 

mended that the Commission shall be under obligation to 
take over the existing staff of the B.B.C., and it is sug- 
gested that it may be desirable, in order to assist in pre- 
serving continuity, that a member of the existing Board 
of the B.B.C. should be one of the new Commissioners. 

Finance. -No change in the sos. licence fee is recom- 
mended. After the Postmaster- 
General has been indemnified 
against the cost of collecting 
licence fees and other relevant 
expenditure, the Commissioners 

393 are to receive an income tho- 

397 
roughly adequate to enable them 
to ensure the full and efficient 

399 maintenance and development of 
401 the Service, after which any 

plus might be retained by 
State. 

Programmes..-A special 
commendation is made that par - 

411 ticular attention should be paid 
417 to the educational possibilities of 
421 the Service, and that in music, as 

in all other sections of the pro- 
grammes, a high standard should 
he aimed at. It is, however, 

425 stated that " the listener is en- 
titled to latitude. He must not 
be pressed to assimilate too much 
of what he calls ' high -brow ' 

broadcast, and the Commission 
, would not be wise in transmitting 

more educational matter than 
licensees are prepared to accept." 

0000 
OUR OBSERVATIONS. 

ABOVE we have outlined what we consider to be the 
salient points in the recommendations of the Com- 
mittee. An official summary of the recommenda- 

tions is published elsewhere in this issue, and to this 
readers ' are referred for more detailed information. 
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In the Report we find much to commend, but also a 
certain amount which invites criticism. The most vital 
point in the whole Report is, of course, the question of 
the new authority under which broadcasting shall operate. 
Whilst agreeing entirely that broadcasting in this country 
has outgrown the scope of a private company and that 
some forms of more definite Government control was more 
or less inevitable, vet we feel that greater Attention should 
have been paid, than is the case in the Report, to the 
necessity for maintaining continuity between the policy 
and organisation of the present and future authorities 
controlling broadcasting. 

We believe that the Committee are optimistic in recom- 
mending the appointment of a number of Commissioners 
so richly endowed with qualifications that, to quote from 
the Report, they " should be persons of judgment and 
independence, free of com- 
mitments, and that they will 
inspire confidence by having 
no other interests to promote 
than those of the public 
service." The hope is 
further expressed " that they 
will be inn and women of 
business acumen and experi 
enced in affairs." 

Unless the remuneration 
which is recommended for 
such Commissioners is on a 

lavish scale, we cannot 
imagine that men and women 
will be easy to find who have 
all these qualifications and 
are entirely free of commit- 
ments ; in fact, we venture 
to suggest that persons with 
such qualifications and ex- 
perience are either so " committed " that the maximum 
remuneration likely to be offered to them as Commis- 
sioners would not compensate them for casting off their 
commitments, or else such qualifications might be found 
in a limited number of persons free of commitments 
whose financial position would be such that the additional 
remuneration would be insignificant, and it would be 
more likely that their honorary services would he avail- 
able purely in the national interest rather than en- 
couraged by the prospect of remuneration. 

It is interesting to note that the recommendations of 
the Wireless League, the organisation of the listening 
public in this country, appear to have borne very definite 
fruit in the recommendations of the Committee. Amongst 
other things, the constitution 'of the new authority is 
recommended on lines almost identical with those pro- 
posed in the evidence given by Sir Arthur Stanley on 
behalf of the Wireless League, the essential difference 
being that the I.eague recommended that the Commis- 
sioners should he persons of experience in the various 
activities affected by the Broadcasting Service. We are 
not sure that a more efficient Commission could not be 
set up by adopting this recommendation, rather than 
seeking to find entirely independent Commissioners as 
recommended in the Report. 

The Report of the Committee in no single instance 
A IO 
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Rt. Hon. Lord Gainford, 
Chairman of the B.B.C. 
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criticises the policy of the present B.B.C., but, -on the 
other hand, high praise is offered for the way in which 
broadcasting has been conducted hitherto, and credit has 
also been given for the discretion exercised in the balance 
of programme matter. The vast majority of listeners, 
too, are satisfied, we believe, with what has been accom- 
plished by the B.B.C., whilst, in addition, they have 
confidence in the present policy of the Company. Under 
these circumstances, we cannot hut feel surprised that 
the Committee have neglected to take very definite pre- 
cautions, instead of merely casual suggestions, to ensure 
that continuity of policy and the services of the present 
controlling influences of the B.B.C. are guaranteed under 
the new regime. True, it is suggested as desirable 
that a member of the existing Board of the B.B.C. 
should be one of the new Commissioners, and that the 

new Commissioners should, 
if they think fit, appoint an 
executive Commissioner with 
a seat on the Board of 
Management. 

We consider that these 
suggestions are not put for - 
ward with sufficient defini- 
tion, and might even be in- 
terpreted as incidental to 
the main constitution of the 
authority. Rather than in- 
cidental, we would consider 
them as vital to the conduct 
of a satisfactory Broadcasting 
Service without the risk of 
departure from the lines on 
which the service has been 
brought to its present satis- 
factory state. 

In the Report it is stated 
that the present Company, " by strenuous application to 
its duties, aided by the loyalty of its staff, has raised 
the service to a degree which reflects high credit on 
British efficiency and enterprise." Such a statement con- 
stitutes a well- earned compliment to two men who may 
be regarded as the leaders of the present B.B.C. organ- 
isation and the guiding influences in the policy of the 
Company. 

Lord Gainford has acted as Chairman of the B.B.C. 
since its formation, and Mr. J. C. W. Reith as Manag- 
ing Director. The initiative and discretion of these two, 
coupled with their unique experience over a period of 
several years, give them, in our opinion, a prior claim 
to positions of responsibility on the new Commission over 
any other prospective candidates whose claims may' be 
brought forward. 

We observe that the Postmaster -General has now 
handed on to the Government the Report, with a recom- 
mendation that it should be adopted, and it is probable 
that a short Bill will be introduced within the next few 
weeks to legalise the establishment of the new authority. 
This will, of course, give the opportunity for public 
opinion to make itself felt, and any modifications in the 
recommendations of the present Report which public 
opinion may demand can be introduced while there is still 
time. 

SH BROADCASTING. 

Mr. J. C. W. Reith, 
Managing Director of the B.B.C. 
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A Non =oscillating Receiver 

With Two High = frequency Stages 

and Valve Detector. 
By W. /AMES. 

This article describes the construction of a receiver with two 
stages of radio frequency amplification and a valve detector, 
special features being the use of interchangeable coils and cheap 
valves. A two -valve power amplifier for adding to this or 
almost any other receiver has been constructed. It has several 
important features not usually to be found in present -day ampli- 

fiers, and will be described in an early issue by Mr. N. P. 
Vincer -Minter. 

`111 e_ _ iJ < i Jr 

N The Wireless World for October 21st, 1925, the 
writer described a two -valve high -frequency amplifier 
which had tuned transformer couplings and employed 

low- impedance valves of the D.E.5 class, and promised 
that another receiver would be designed for the benefit of 
those who prefer to use relatively cheap valves of the 
high- impedance type. This has been done and a modi- 
fied form of tuned anode coupling employed instead of 
tuned transformers. 

The particular coupling coils used are those marketed 
by Messrs. L. McMichael, Ltd., and are called " Dimic " 
coils. They are wound in two parts, the four ends being 
connected to contacts, and can be obtained in sizes suit- 
able for a wide range of wavelengths, including the wave- 
length of 5XX and of the broadcast stations working on 
the 25o -55o metres band. The receiver described here, 
therefore, having interchangeable tuning coils, can be 
used to receive stations working on a wider range of wave- 
lengths than the two -valve high -frequency unit previously 
described, without being any more complicated in opera- 
tion, whilst selectivity and magnification are approximately 
the same in each case. Distant British and European 
stations can be received with remarkable ease on head 
telephones, and without oscillation when the receiver is 
properly adjusted. Certain advantages are gained by 
using high -impedance valves, however. One of them 
is that very much less anode current is required for the 
two valves in the high- frequency amplifier. This is a 
considerable advantage, for a receiver with two high - 
frequency stages is normally used with a two -valve power 
amplifier, when the total current taken from the anode 
battery is considerable. Any reduction which can be 
effected without detriment to the operation of the re- 
ceiver represents a saving in maintenance costs and may, 

in some instances, result in more satisfactory operation 
by reducing the coupling between the stages through the 
resistance of the anode battery. 

Coupling High -impedance Valves. 
When high- impedance valves are to be employed in a 

radio- frequency amplifier it is important to give careful 
consideration to the constants of the couplings if reason- 
able selectivity and magnification are to be obtained with- 
out the use of critical reaction. We can take as our start- 
ing point the constants of typical valves of the 2 -volt 
class. Normal valves of the H.F. type are found by 
test to have an average impedance of about 50,000 ohms 
and an amplification factor of 15. Therefore, if we con- 
nect in the anode circuit of a valve having these values a 
coil and condenser which, when tuned to resonance with 
the signal to be amplified, has an impedance of 50,000 
ohms, the high- frequency voltages will be divided equally 
between the anode- filament path of the valve azul the ex- 

ternal circuit ; that is, an actual amplification of 5 will 
2 

be obtained. 
Now the impedance of a tuned circuit depends on the 

values of the coil and its tuning condenser, assuming that 
this circuit is connected to a load of such a high 
impedance that it throws a negligible load on the tuned 
anode coupling. For a given value of inductance the 
impedance will be lower as the loss resistance of the coil 
and the capacity of the condenser are increased, and, as 
the high - frequency resistance of the coil varies with the 
wavelength (it falls as the wavelength is increased) and 
the condenser is adjusted in value for tuning purposes, it 
follows that the impedance of the tuned anode coupling 
varies over the tuning range of the circuit. Therefore 
the amplification depends upon the inductance of the 
coil, its effective resistance, and the capacity of the 
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Two -Stage Radio Frequency Amplifier. - 
tuning condenser, and, with normal coils, falls off as 
the capacity is increased. 

These facts are pretty well known to those who have 
used the tuned anode method of coupling, and accounts 
for the statement so often made that it is not wise to 
employ too large a tuning condenser because of the 
reduction in possible amplification. But this is only 
partly true. The permissible maximum capacity cif the 
tuning condenser depends on the inductance and resist- 
ance of the anode coil. However, if it is desired to 
secure an actual amplification of, say, o.75 m. (m being 
the amplification factor of the valve) at the middle fre- 
quency of the tuning range, with a 0.0005 microfarad 
tuning condenser, a coil can he designed to give this. 
The coil can also be designed to give the same amplifica- 
tion when a smaller condenser, such as a 0.0003 micro- 
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selectivity, and will be able -to arrange for maximum 
high- frequency amplification. 

The Choice of Valves. 

In the receiver illustrated here, manufactured coils are 
employed, and, in order to cover the desired tuning 
range, condensers of o.oco5 microfarad capacity have to 
be used. We are, therefore, not left with much scope 
for ingenuity regarding the tuning characteristics of the 
amplifier. What we can do, however, is to take advan- 
tage of the centre tapping of the inductance coils and 
choose valves having values suitable for the work we 

have in mind. 
Reference to Fig. i will show how the tuned couplings 

are connected ; the anode of the first valve, for instance, 
is connected through a a.0005 microfarad fixed coupling 
condenser to the centre point of the coil, one end of this 

coil being connected to the 
+ f ilament through a grid bias 

battery, and the other to the 
grid of the second valve. 
The tuning condenser is con - 

im`d= nected across the ends of 
the whole coil ; thus the 
coupling is really an auto - 
transformer, the ratio of 
secondary to primary being 
2 to r: Now ive have ap- 
proximately one -quarter of 
the impedance of the whole 
coupling connected direct to 
the anode of the valve, and 

+ voltages set up across this 
portion are magnified by 
transformer action to give a 
larger voltage between the 
grid and filament. At the 
same time, for a given valve 
the selectivity is better than 
it would be if the whole of 

the coil were connected in the anode circuit. 
The valves for use in the two high -frequency stages 

should be high -impedance ones, and, if selectivity is a 
very important factor, valves such as the Mullard 2 -volt 
H.F., which have an anode impedance of about 6o,000 
ohms and an amplification factor of 17, should be used. 
In cases where selectivity is not of such great importance, 
valves having a little lower impedance will enable the 
utmost amplification to be obtained. Suitable valves are 
the Mullard D.F.A.4 and the Marconi or Osram D.E.5h 
or D.E.SH.F., which have an impedance of roughly 
30,000 ohms and an amplification factor of 20. These 
are 6 -volt valves; if 2 -volt valves are preferred, the 
D.E.R. will be found satisfactory, and so will thé 
Cosmos S.P.iS (green spot) and valves of other makes 
having similar characteristics. 

When good coils and condensers are used it is always 
necessary to stabilise a two -stage H.F. amplifier. One 
method is to connect the grid circuits to the sliding con- 
tact of a potentiometer the ends of which are connected to 
the filament heating battery. Another is to shunt the 
circuits with adjttstable high resistances. Both methods 
are, in general, best avoided. The best results are 
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Fig. 1. -The circuit diagram 
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of the receiver. 

farad, is used. It is important to remember, however, 
that the average selectivity would, iri general, be different 
in the tao cases. 

Factors Influencing Selectivity. 

The selectivity depends upon the anode impedance of 
the valve, the losses of the tuned anode circuit, and the 
wavelength. Quite briefly, the selectivity of a tuned 
anode circuit having normal losses connected to a low - 
impedance valve such as a D.E.S will he much poorer 
than when a high -impedance valve is used. 

Impedance and selectivity are, therefore, both depen- 
dent upon the constants of the tuned circuit of the valve, 
and the problem to be solved is the usual one of striking 
a balance between average magnification and selectivity. 
Those who operate a receiver near a broadcast station 
will usually have to sacrifice a certain amount of ampli- 
fication in order to secure the necessary selectivity. They 
can take full advantage of low- frequency amplification 
to bring the signals of distant stations to a working 
strength. 

Listeners who are more fortunately placed as regards 
interference will not need to give so much attention to 
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Fig. 2. -Plan view of the baseboard showing the position of the parts. 
obtained in the majority of cases when the circuit is 
rendered stable by properly connecting neutralising 
condensers. 

The Circuit Used. 
It should be noted that the neutralising condensers 

have a limited use and that it is quite essential to remove, 
so far as possible, all forms of coupling between the 
three tuned circuits. For this reason the coils are well 
spaced and are arranged in the peculiar manner to he 
seen in the illustration. 

If care is taken to place the coils at right angles, as 
shown by the illustrations, stray magnetic coupling will 
he very small, and no trouble should be experienced when 
the receiver is put in operation. 

Commencing with the aerial, it will be seen that two 
degrees of selectivity are arranged for by the provision 
of alternative aerial condensers. Thus, if the aerial 
is connected to A Fig. r, the selectivity will not be so 
good as when the aerial is joined to A but the signal 
strength will normally be better when the A, connection 
is used. The aerial circuit is completed through the top 
half of the first coil, the extreme ends of this coil being 

lib 

8 

312 
Fig. 3.- Dimensioned drawing of the ebonite front panel. 

24 
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connected to the grid of the first valve and to its anode 
through the balancing condenser NC,. This rather un- 
usual form of connection is used for the purpose of 
stabilising the first valve, and it is quite a simple matter 
so to adjust the balancing condenser NC, that the aerial 
circuit will not oscillate as the result of tuning the anode 
circuit. Further, .it is usually possible so to adjust NC, 
that over the normal tuning range the aerial circuit will 
remain unaffected by reaction applied to the anode 
circuit. For this reason the balancing condenser NC_ 
is mounted on the front panel of the instrument. Quite 
a useful reaction effect can be obtained by adjusting this 
condenser, which can, of course, be set in the position 
which will balance the circuit if reaction is not 
desired. 

Detector Valve Connections. 
A further point of interest is the manner in which the 

detector is connected. The grid leak, it should he 
noticed, has -one of its ends joined to the grid and the 
other end to a \virc which can be connected to the grid 
bias battery. The grid leak return can, therefore, be 
given a voltage adjustable with respect to the filament in 

14 
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A, ;" dla. ; B, ;," dia. ; C, fig" dia ; D, " dia., and countersunk for No 4 wood screws. 
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THE FOLLOWING MATERIALS ARE REQUIRED. 
Cosmos fixed condensers, capacity 0001 mfd., 0003 mfd. (2), 

0005 mfd., 001 mfd. 
3 Cosmos tuning condensers, with slow motion attachment, 

0005 mfd. 
1 Cosmos grid leak, 2 megohms. 
1 Cosmos H.F. choke (Metro -Vick Supplies, Ltd.). 
1 Micro -condenser (Igranic Electric Co.). 

Approximate cost, with one 

3 Antivibration valve holders. 
1 Low resistance rheostat (Burndept Wireless Co.). 
I Telephone lack and plug. 
I 1 mfd. and 1 125 mfd. Mansbridge condenser. 
1 Ebonite panel, 24in. >; Bin. x sin. 
1 Baseboard with battens, 2din. x 3tin. X fin. 

Set of "Dimic" coils with 3 bases (L. McMichael, Lld.). 
set of Broadcast coils í 7 ros. 

r.5 -Volt steps, which is a great advantage when valves 
of the 6 -volt type are used. Should it be desired to 
employ the anode bend method of rectification, it is only 
necessary to join the - lower end of the grid leak to a 
point on the grid bias battery which is negative with 
respect to the filament 1.. T. negative. 

One filament rheostat is employed for the three valves, 
as these will normally have similar filament character- 
istics, and the jack is arranged to complete the filament 
battery circuit when the telephone plug is inserted. A 

ebonite. One of the coil holders is screwed to a piece 
of wood which is screwed to the baseboard, whilst the 
remaining two coil holders are screwed direct to the base- 
board. 

Two further small pieces of ebonite are required for 
the aerial and earth terminals and for the battery con- 
nections. 

On the front panel is mounted the three 0.0005 mfd. 
tuning condensers, the filament rheostat, telephone jack, 
and adjustable balancing condenser. These parts can be 

Rear view of the set, showing the peculiar arrangement of the three tuning coils. Milliard 2 -volt H.G. valves are used 

o.00r mfd. fixed condenser is connected across the tele- 
phone contacts of the jack and may be varied to suit 
requirements, although this is a good average value when 
a Tide range of wavelengths is to be received. 

Position of Components in the Set. 
An extremely simple layout is used with the object of 

reducing stray couplings and to allow of neat wiring and 
easy operation. The ebonite front panel has a baseboard 
screwed to it, and an endeavour has been made so to 
place the parts that wires carrying high- frequency 
_urrents have a short, clear path. 

The grid battery and two large bye -pass condensers 
have, therefore, been placed on the under side of the 
baseboard, and the valve holders, coil holders, high - 
frequency choke, grid leak, and connection strips screwed 
to the upper surface. Fig. 2 shows the position of the 
parts on the upper side of the baseboard, and it should 
be noticed that the grid leak and high- frequency choke 
are carried in brass clips mounted on small pieces of 

A 54 
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identified in the illustrations and are situated as indicated 
in Fig. 3. 'l'he five holes marked by the letter D are 
for the wood screws which serve to screw the panel and 
baseboard together, and their positions should be noted. 

(To be concluded.) 

GIFT TO WIRELESS OPERATOR. 
echo of the disaster to the .4,rtiuoe, the vessel 

which recently sank in the Atlantic after the rescue 
of her crew by that. of the President Roosevelt, was pro- 
vided by the news, last Wednesday, of the presentation 
of a silver signalling torch to Mr. Arthur Evans, wireless 
operator of the lost ship. 

When the Antinoe vl as sinking. Mr. Evans continued 
to transmit S. O. S. signals until the wireless cabin was 
wrecked by heavy seas. He then signalled with a hand 
torch. 

The presentation was made by Capt. Fried, of the 
President Roosevelt. 
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AN EL..74dCTROo.-Y ..L A,li,.iC LOUD-SPEAKER. Jd 11K l JRo 
Details of a Practical Design in Use in Germany. 

By Dr. H. KRONCKE. 

EUGEN REISZ, who has already become known in 
wide circles by the marble block microphone named 
after him, has produced a new electrostatic loud- 

speaker and also, on the same principle, electrostatic 
headphones, which, owing to their excellent reproduction, 
are considerably superior to the electromagnetic telephones 
and loud- speakers hitherto in general use. Herr Reisz 
has had the kindness to demonstrate to me his new ap- 
paratus, both when connected direct to a telephone line 

leading to the Ber- 
1 i n transmitting 
station, and like- 
wise for reception 
on an aerial with 
non- reacting d e- 
tector valve and re- 
sistance amplifica- 
tion. Upon hear- 
ing reception with 
the new h e a d- 
telephones, which 
weigh only 33 oz., 

the first impression was so remarkable that it can hardly 
be described. Nevertheless, although the intensity of 
signals was so great that one felt as if one were in the 
immediate neighbourhood of the music or 
the speaker, there was not the slightest 
tiace of subsidiary noises, distortion, 
or weakening of the high and low 
notes. - - 

L.F. 

CHOKE 

TO 
LOUDSPEAKER 

TO 
AMPLIFIER 

Fig 1.- Circuit showing method of apply- 
ing fluctuating potentials to the loud- 

speaker. 

The Principle. 
The method whereby Reisz has 

achieved such a result is strikingly 
simple. Reisz uses a condenser, one 
plate of which is a fixed one, the 
second plate being separated from 
the first by a very thin insulating 
material. As matters stand at 
present, a preliminary potential of 
zoo -25o volts is applied to the con- 
denser in the case of the loud- 
speaker, and 75 volts with the head- 
phones, so that the plates 
attiact each other with a cer- 
tain force. The force is 
fairly great, since .the insu- 
lating material is very thin ; 

thus the capacity of the 
loud- speaker is about o.or 
mfd. The low- frequency 
oscillations obtained by 
means of the amplifier are 
now superimposed upon the 
preliminary potential of the 

5 

condenser plates, the circuit with choke coil, as illustrated 
in Fig. r, being used for the purpose. The preliminary 
potential is therefore supplied direct from the anode bat- 
tery. In consequence of the fluctuations of the super- 
imposed potential, the power whereby the movable plate 
is attracted to the fixed plate alternates and produces 
oscillations o f t h e 
movable plate which fol- 
low the low- frequency 
electrical oscillations. 

There is, of course, 
nothing especially new in 
all this. The salient 
feature of the new Reisz 
loud- speaker lies in the 
elaboration of the con- 
denser. It will be under- 
stood that the movable 
plate must be made as 
light as possible if the 
production of natural 
oscillations of audio -fre- 
quency is to be avoided. 
Moreover, the movable- 
plate must be entirely 

free from internal tension, and some parts 
of the movable plate must be able to move 

easily, independently of other parts. 
Reisz achieves this in a remarkably 
simple manner. He makes the first 
plate of aluminium bent slightly con- 
vex and having several holes in it 
similar to a sieve. Over this alu- 
minium plate he places with slight 
tension a very thin insulating layer 
-for example, of indiarubber or 
silk. On the other side of this insu- 
lating layer he places a conductor 
which consists of a number of small 
granules, which are stuck on this 
layer side by side. What this 
material consists of has not yet been 
stated. Reisz attaches value, how- 

ever, to fixing the granules in 
such a way that the con- 
ductor layer does not render 
the insulating surface more 
rigid than before. 

Fig. 2 shows schematically 
a section of the loud- speaker. 
P is the perforated plate on 
which the insulating layer L 
is stretched. To the exterior 
side of this layer adhere the 
granules which form the 

Fig. 2.- Diagram show- 
ing the principle of the 
Reisz loud -speaker. A 
conducting layer of 
granules G on a layer 

L of silk or rubber is stretched 
over a perforated aluminium plate 
P which acts as the other electrode. 

Fig. 3 -The electrostatic loud -speaker and telephones connected 
to a broadcast receiver. 

A Ij 
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An Electrostatic Loud- speaker.- 
movable plate of the condenser. Finally, for the 
protection of the oscillating surface, there is fixed to the 
front of the loud -speaker a flat cone, C, of light material. 

_In reality only very slight movements of the conductive 
layer are necessary in order to produce very considerable 
tone effects. It is found that the slight unevennesses in 
the metal plate P are amply sufficient for this and pro- 
vide a sufficient possibility of movement of the conductive 
laver. 

In addition to the advantage of the exceedingly small 
compass and slight elastic tension of the movable layer, 
the electrostatic loud- speaker is superior to the majority 
of electromagnetic loud -speakers, by the fact that the 
whole oscillating surface is in the electrical field, with 
the result that no oscillations can be produced outside 
that field, so that there is a relatively high damping of 
the oscillating surface. To this fact also can be doubt- 
less attributed the advantage that the loud- speaker 
within the whole range of audibility down to the very 
lowest notes, has no natural vibrations, and all the oscil- 

General Notes. 
With reference to our note on page 

320 of our issue of February 24th con- 
cerning tranmissions from B W5, we 
understand that this Belgian amateur has 
been ill and unable to transmit, but that 
he is now working again on 180 metres, 
and will welcome reports. 0000 

Mr. F. W. Goff (G 6Y0), 102, Wood- 
side Road. Bowes Park, N.22, has been 
received by C 1DD in Nova Scotia on 
telephony when using 'only 5 watts on a 
45 metre wavelength. 0000 

Mr. C. F. Bauditz (D 7BZ), Erickshus, 
Ringkiobing, Denmark, is transmitting on 
34, 40 and 60 metres, pure C.W. with 
an input of 15 watts, and will welcome 
reports. 

0000 
Belgian Amateurs. 

We have hitherto refrained from 
publishing the names and addresses of 
Belgian amateurs, as we understood that 
none of their stations was licensed, but. 
as the following have already appeared 
in the Flemish publication Radio, we 
print them for the benefit of our readers : 

B Lt- Arendonck Radio Club (oper- 
ates E. Claessen and J. De Pauw), Aren- 
donck, Antiverp, transmits on 75 and 150 
metres. 

B L2. -" Radio " (J. Vandepitte), 
Uytkerke, Blankerbenghe. 

B L3. -J. de Geest, Motestraat, Roese- 
laere, transmits on 75 to 150 metres. 

B L4. -G. Vermandere, Zuidstraat 55, 
Roeselaere, transmits on 75 to 150 metres. 

B L5. -F. Callebert, Ooststraat 29. 
Roeselaere, transmits on 75 to 150 metres. 

B L7. -M. E. Geeraert, Ondernemer- 
straat 67, St. Amandsberg, Gent. 

B L8.- Gaston Vits, Brusselsche Steen - 
weg 25, Melle, transmits on 65 and 200 
metres. - 

B L9. -R. Bloeykens, Florastraat, 
Meirelbeke. 

B L7.0. -H. Deceuninck, Reeperstraat 
16. Emelghem, Iseghem. 

MARCH 17111, 1926: 

lations are reproduced with equal strength, at least in 
so far as can he judged by the ear. 

The new loud- speaker, however, has one disadvantage. 
It needs a higher polarising voltage than the usual small 
electromagnetic loud -speakers. Reisz, however, is now 
engaged in developing the new loud -speaker, so that an 
initial tension of too volts, will be sufficient to work it. 
He hopes to achieve this by a further diminution of the 
magnitude of the insulating layer. To work the loud- 
speaker, Reisz uses an ordinary amplifier with resistance 
coupling, in order to avoid the distortions caused by 
transformers. As the last valve of his amplifier, he uses 
a power valve with an emission of about 12 milliamperes. 
Et might be assumed that no energy would he consumed 
in an electrostatic loud- speaker, and, therefore, that a 

small amplifying valve using a small anode current would 
be sufficient. This. however, is not the case, since the 
capacity of the loud -speaker has to be charged and dis- 
charged by the electrical currents which produce the 
attraction and repulsion of the movable plate, and for 
this a certain current intensity is, of course, necessary. 

TRANSMITTING NOTES 

AND QUERIES. 

B L11. -G. Blancquaert. Uytbergen 
(Oost. VI.), transmits on 100 to 135 
metres. 

0000 
New Call Signs Allotted and Stations 

Identified. 
G 2ARZ. --B. R. Clarke, 5. Fox Hill 

Gardens. Upper Norwood, S.E.19. - 

G 2AZL. -W. Paylor, 54, Town Street, 
Beeston, Leeds. - 

G 2BNJ. -H. F. B. Sharp, Hill of 
Tarvit, Cupar, Fife. 

G 2BNK. -G. H. Henshall, 19, Green- 
vale Road, Eltham, S.E.9. 

G 2BOM. -E. D. Dunn, 184, Crewe 
Street, Derby. 

G 2BPI (Art. A.). -L. W. Gardner, 
10, Ludlow Road, Coventry. 

G 2BQK (Art. A.). -W. P. Dolphin, 
178 Langham Road, South Tottenham. 
N.15. 

G 2BQN (Art. :1.). -P,. E. Fisher, 365, 
Clarkston Road, Cathcart, Glasgow. 

G 2D A. -" Popular Wireless." Experi- 
mental Station, Dulwich. 

G 2JB. -J. C. Bird, 1, Stapleford 
Road, Wembley (change of address). 

G 2JD. -J. L. Summerfield, 218 
Thorold Road, Ilford, Essex, transmits 
on 23, 45 and 150 -200 metres. 

G 2TK. -K. H. Thow, 35. Footscray 
Road, Eltham, S.E.9 (change of address). 

G 5AN. -E. W. V. Butcher, 16, Manor 
Gardens, Purley. 

G 5CG (portable). - D. Shannon, 
Wyvern Grange, Sutton Coldfield, Bir- 
mingham. 

G 5CX.-C. R. Pill, 17, Brundenell 
Grove, Hyde Park. Leeds, transmits on 

.90 and 150 -200 metres C.W. only. (This 

call sign was formerly held by A. Hig- 
son, Colne, Lanes.) 

G 50Q. -B. G.. Wardman, 5, Pollards 
Hill South, Norbury, S.W.16. 

G 5JQ. -W. B. Sydenham, Torquay 
Secondary School, Barton Road, Tor- 
quay, transmits on 150 metres. 

G 5MY. -J. E. Montgomery, Felste,l 
School, Essex, transmits on 23, 45, 90 and 
150 -200 metres. 

G5TD. -T. A. Studley, 6, Rutland 
Road, Harrow, transmits on 45 and 90 
metres. 

G 5TG. -W. J. Tarring, 70, Cranmer 
Road, Forest Gate, E.7, transmits on 90, 
160, and 180 metres. (This call sign 
was formerly owned by F.. R. W. Staf- 
ford, Dovercourt.) 

G 5ZU. -H. B. Gardner, Heysham, 
King's Road, Barnet (change of address). 

G 61-Iß. -A. J. Buttress, 7, Limekilns 
Field, Hill Top, Bolsover, nr. Chester- 
field. 

G 600. -T. Woodcock, " Santos," 8, 
George Street, Bridlington, E. Yorks, 
transmits on 45 and 150 -200 metres. 0000 

The call sign allotted to Mr. R. T. 
C'olebourn, " Ardchalligan,'-' Selborn 
Drive, Douglas, is 6IA, and not 21A, as 
printed on page 264 of our issue of 
February 17th. G 2IA is still retained 
by Mr. L. F. Ostler, 19, Windsor Ter- 
race, Penarth, Glam. 0000 

G C44. -A station at Schaerbeek, QSL 
ria Reseau Belge. 

D 7BZ. -C. F. Banditz, Erikshus, 
Ringkiobing, Denmark. 

F 8CL. -Mme. Lebaudy. 19. rue du 
Mangnau, Paris VIII. ; operator A. M.' 
de Vanelot, transmits on 35 -50 metres 
(change of address). 

F 8DA.- Albert Saumont, Corvin, Aix- 
les-Bains, Savoie (change of address). 

I 1AT.- Alfonso Marcellò, i is 20 
Settembre 89, Rome. 

PE 6YX (Palestine). - Flight -Sergt. 
Tracey, Command Headquarters, Bir 
Salem, Palestine. 
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A Section Devoted 
EXTENSION LEADS FOR TELEPHONES 

IN SERIES. 
It is often desirable where tele- 

phones of various types are to be 
used in conjunction with a receiver 
to connect the telephone leads in 
series in order to obtain a more even 
distribution of current. When ex- 
tension leads are taken to other rooms 
in the house it is somewhat difficult 
to arrange for the series method of 
connection. 

If telephone sockets of the type 
illustrated in the diagram are used, 

P 

TO L. S -_ - 

_ 
TO LS 

TERMINALS TERMINALS 
Telephone extension leads with serles 

connections. 

however, the difficulty is surmounted, 
since the circuit cannot be broken 
when any of the phones are with- 
drawn. 

A light spring contact, S, is 
clamped between locknuts to one of 
the sockets, and is arranged so that 
normally the two telephone sockets 
are short -circuited. In the right -hand 
socket a short ebonite plug, P, is in- 
serted, so that when the phones are 
plugged into circuit the plug is forced 
downwards and the spring is lifted 
out of contact. -W. S. 

9 

to New Ideas and Practical Devices. 
ANTI -VIBRATION VALVE HOLDER. 
An ordinary valve holder, prefer- 

ably of the type illustrated in the 
diagram, is clamped by means of an 
ebonite ring to a " Sorbo " sponge 

SORBO 
EAR CAP 

N94 BA CLEARANCE 
- -- AND COUNTERSUNK 

%4 "DIA 

TOP BOTTOM 

Anti -vibration valve holder. 

rubber ear -cap which is in turn 
secured to the baseboard of the set 
by means of Seccotine or rubber 
solution. 

When inserting or withdrawing the 
valve, the ebonite base of the valve 
holder should be held in the hand in 
order that the rubber support may 
he relieved of strain. -C. H. T. 

DEAD -END SWITCH. 
Dead -end effects in a long -wave 

tuner consisting of a number of plug- 

Dead -end switch. 

in coils connected in series may be 
considerably reduced by employing a 

radial switch with a double row of 
contacts. The switch arm consists 
of an ebonite segment on which is 
mounted a series of spring contacts 
for short- circuiting pairs of studs. 
The leading contact is connected by 
a narrow strip to the spindle of the 
switch. The circuit diagram shows 
the method of connection as viewed 
from the top of the panel. It will be 
seen that normally all the coils in 
the tuner are disconnected, and that 
as the switch arm is moved progres- 
sively over the contacts the coils are 
connected in series as required. - 
C. J. H. 

GUY WIRE STRAINER. 
The diagram shows a strainer of 

simple construction which may be 
made up from materials to be found 
in every experimenter's workshop. 
The loop_ consists of a length of -ïn. 
diameter brass or mild steel rod 

Simple guy wire strainer. 

screwed No. o B.A. at each end and 
attached to the plate by means of 
nuts fitted to the underside. The 
adjusting screw is a similar piece of 
rod bent in the form of a ring at one 
end and screwed No. o B.A. for the 
remainder of its length. The tension 
of the guy wire is adjusted by the 
No. o B.A. nut on the upper surface 
of the plate. -J. C. H. 
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REACTION REVERSING SWITCH. 

A reaction reversing switch of- 
simple construction employing valve 
pins and sockets is illustrated in the 
diagram. The valve sockets (six in 
number) are set out on the receiver 
panel in the form of a hexagon, 
while the four valve pins are 
mounted on a separate rectangular 
ebonite panel, and are spaced in such 
a way that the pins fit into sockets 
on opposite faces of the hexagon. 
When the connector is inserted so 
that the valve pins 7, 8, q, and to are 
in sockets 6, I, 4, and 3 respectively, 
the reaction coil will be connected in 
circuit. By moving the connector so 

LEAD TO 
COIL 

LEAD TO LEAD TO 
SET COIL 

BRASS 
CONNECTING 10\,.; 

STRIPS .. 

f7 i .. i 
E3.J 

t 
,. 

;; 
; 

I 

2 
` 

I 

o . 17o' 

BRASS CONNECT NG 
STRIPS 

LEAD 
TO SET 

-1 

_,.i 

Plug and socket reversing switch. 

that pins 7, 8, q, and jo are inserted 
in sockets I, 2, 5, and 4, reaction 
will be reversed. -H. G. 

oo 
TELEPHONE PLUGS. 

In tuning multivalve receivers de- 
signed for powerful loud- speaker re- 
ception, it is an advantage to be 
to plug in a pair of telephones in 
order that listeners may be spared 
the rather uninteresting preliminary 
sounds associated with tuning adjust- 
ments. To be of real utility, how- 
ever, it is essential that the telephones 
should be instantly removable, and 
this accounts for the popularity of 
plug and socket connections. 

Where a receiver is provided with 
terminals instead of sockets, it can 
be converted without any structural 

A 18 
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alterations by making use of ordinary 
coil plugs. Brass angle brackets are 
fixed to each side of the plug by 
means of the set -screws passing into 
the plug and socket. The brackets 
are thus in electrical connection with 
the plug and socket, and by choosing 
suitable dimensions the holes in the 

Improvised telephone plug 

brackets may be made to coincide 
with the telephone terminals on the 
set. The + and - connections of 
the telephones can be joined to the 
plug and socket of another coil plug, 
and the connections, once made, can- 
not be accidentally reversed. 

The idea is equally applicable to 
the L.T. connections and to the H.T. 
where only one voltage is used. - 
G. W. G. 

000 
VERNIER ATTACHMENT. 

The well -known method of obtain- 
ing vernier control of tuning adjust- 
ments by means of a small friction 
wheel at the edge of the condenser 
dial can be greatly improved if the 
method of construction shown in the 
diagram is adopted. 

The friction contact wheel is a 

piece of rubber tubing, R, ?,in. in 
external diameter and din long. A 
threaded bush, B, with a knurled 
ebonite ring, S, can he screwed clown 
to compress the rubber ring, so that 
it makes contact with the edge of the 

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. 

Letters should be addressed to the Editor, "lidre- 
less florid and Radio Review," Dorset House, 
Tudor 31., London, E.C..t, and marked " Ideas." 

ri1.41.'CH ¡VII, 1926. 

dial ; normally, with the B screwed 
hack, the rubber ring clears the edge 
of the dial, and the condenser can 
be adjusted by means of the main 
knob without experiencing any drag 
from the vernier wheel. A knurled 
lock -nut, T, such as a terminal head, 
may be used to prevent B turning on 
the spindle when the vernier is being 
used. -J. P. P. 

. y= oDl pwa!iii 

°,alltMlMIpRNHnpI ,i( 
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R 

Improvised vernier movement. 

0 0 0 0 

CHANGE -OVER SWITCH FROM 
CONTACT STUDS. 

Neat change -over soon; lies can be 
constructed with ordinary radial 
switch contact studs. A vertical slot 
is cut in each stud by means of a 
hacksaw of suitable width, and in 
the case of the centre contacts a 
lateral hole (No. 6 B.A. tapping) is 
drilled, the set -screw acting as a pivot. 
The hole is tapped at one side and 

CONTACT STUDS 

3" 

Simple change -over switch. 

drilled out No. 6 B.A. clearance on 
the other. A No. 6 B.A. cheese -head 
screw is then inserted and secured 
by means of a lock -nut. The contact 
blade should consist preferably of 
springy material, such as phosphor - 
bronze, when it will be possible to en- 
sure a gpod wiping contact by setting. 
the slots very slightly out of line. - 
C. S: A. 
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CTI®N OF W RELESS WAVES. 
How Blind Spots in Broadcast Transmission are Produced. 

By R L. SMITH ROSE, Ph.D., M.Sc., A.M.I.E.E. 
N the development of wireless communication there 
has been an almost continual study of the manner in 
which wireless waves are propagated over the earth's 

surface. In the past this has usually taken the form of 
the measurement of the intensity of signals received from 
various transmitting stations or of the readability of the 
signals, the latter, especially, being the vital factor in a 
commercial system designed for the handling of traffic. 
After the very early experiments of twenty -five years ago 
or so, these measurements were made over long distances, 
and they have recently been extended to the semi- circum- 
ference of the earth. 

Local Absorbtion. 
The transmission of signals over distances of 2 o miles 

or so was neglected because it presented no difficulties, 
particularly on the long wavelengths which were 
employed for commercial purposes. As a result of 
this phase of development, there is at the present time 
very little exact knowledge as to the absorption of energy 
by the materials of the earth's crust, beyond the very 
generally accepted facts that land is a greater absorber 
than sea, and that it is more difficult to send waves over 
mountainous areas or the populous districts of towns than 
over comparatively flat open country. As a result of this 
understanding, transmitting stations have been erected in 
situations as favourable as possible, often on . the coast 
nearest to the point or district it is desired to serve. The 
development of broadcasting, however, has necessitated 
that in many cases the transmitting station be situated in 
the heart of a town, and that the waves be broadcast 
over thickly populated areas rather than over open 
country or over sea. The resulting energy absorption 
which accompanies the transmission, particularly at the 
shorter wavelengths used in broadcasting, has shown that 
a relatively large power is necessary to secure satisfactory 
reception at distances of only zo to Too miles. 

Contours of Signal Strength. 
Let us suppose that, in the first instance, the earth's 

surface were a flat, perfect conductor. If a vertical 
transmitting aerial is located at any point on this surface. 
the waves will be radiated out horizontally to an equal 
extent in all directions. The 
expanding fronts of the suc- 
cessive waves will, there- 
fore, be concentric circles 
with their centres at the 
transmitting aerial as de- 
picted in Fig. r. This case 
is analogous to the trans- 
mission of waves over the 
surface of a pool of water, 
when this is disturbed by 
dropping a stone in it. If 
in Fig. r we imagine that 
these circles are the sections 
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Fig. 1.- Contour lines of equal 
signal intensity for waves 
radiated over a flat uniformly 

conducting surface. 

of small cylinders which have a fixed height in a direction 
perpendicular to the plane of the paper, a little considera- 
tion will show that the surface area of each of these 
cylinders is proportional to its radius. Therefore, since 
all the wave energy which passes through the cylindrical 
surface of one mile .radius -ultimately passes through' the 
succeeding surfaces of two miles radius, the energy con- 
centration in the wave will be four times as great in the 
former as in the latter case. Further, since the field 
intensity of the wave is proportional to the square root 
of the energy, we see that this intensity decreases in- 
versely as the distance from the transmitter. 

If the conductivity of the earth is not perfect, but its 
surface is still flat and uniform, there will be a certain 
loss of energy due to the heating effects of the eddy 
currents set up in the earth by the waves travelling over 
it. This means that the energy of the waves will de- 
crease with the distance from the transmitter at a rate 
greater than that for a perfect conductor. The field 
intensity of the waves will thus decrease more quickly 
than the inverse distance from the transmitter. 

Factors Governing Absorbtion. 
General considerations show that the loss of energy 

becomes more rapid as the resistance of the earth's 
surface increases, although the effect is also depen- 
dent upon the dielectric constant of the earth. The 
energy loss also increases very rapidly with the fre- 
quency, with the result that, while on the longer waves 
of several thousand metres wavelength the loss may be 
small, it is becoming very appreciable on the broadcast- 
ing band of wavelengths, and it is still more so on the 
very short wavelengths now coming into use. In the 
latter case, indeed, the importance of the effect has 
already been felt in the difficulty of transmitting to quite 
moderate distances along the earth's surface, although 
very much greater distances may he covered by waves 
travelling via the upper regions of the atmosphere and 
thus free from the heavy absorbing effects of the ground. 

Whether the earth's surface he comprised of high- or 
low- resistance material, then, so long as its nature is 
uniform in all directions, the distribution of field in- 
tensity will he uniform as depicted in Fig. r. That is to 

say, at any given distance 
from the transmitter the in- 
tensity of the signals picked 
up by a given reciever will 
he the same, whatever may 
be the direction in which the 
receiver is placed relative to 
the transmitter. As a typical 
example of this arrangement, 
the case of a broadcasting 
station situated in fairly open 
country, such as Daventry, 
may be quoted. So long as 
the transmission is over 
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Fig 2. -Lines of equal signal 
intensity for a transmitting 
station situated on the coast. 
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Distribution of Wireless Waves. - 
,moderately fiat open country, a given receiver should 
always produce the same results at the same distance 
from the transmitter. There is no question of blind 
areas of reception, and where the results are not uniform 
they are to be attributed to local absorption or screening. 

Suppose, however, that the transmitter, instead of 
being situated in uniform country, is located on the coast 
line with the sea on one side and dry sandy soil on the 
other. Owing to the superior conductivity of the sea, 
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Fig. 3.-Effect of a badly conducting island on the shape of con- 
tour lines of equal signal intensity. 

the waves travelling in this direction will suffer less loss 
of energy than those travelling hack overland. This 
means that at a given distance from the transmitter the 
intensity of the field will be greater over sea than over 
land, or, alternatively, that the same signal strength is 
obtained at a greater distance over sea to that over land. 
The " contour " lines of uniform field 
strength will, therefore, no longer he con- 
centric circles as in Fig. I, but will rather 
take the forni shown in Fig. 2. 'The same 
signal strength will be experienced at the 
two points P1 and P2, although the dis- 
tance OP2 is considerably greater than 
OP,. 

Next suppose. that the transmitting 
station is situated in fairly uniform 
country, but that at a short distance away 
a patch of very badly conducting ground 
exists, somewhat in the manner of an 
island in the middle of the sea. The 
wireless Waves will begin to spread out 
uniformly, giving circular intensity con- 
tours, but when they reach the badly 
conducting area the rate of loss of energy 
will be suddenly increased, and the contour 
lines will be kinked in the manner shown 
in Fig. 3. It will be noticed that the 
spacing of the successive intensity curves is 
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much closer over the badly conducting patch than over 
the remainder. When once this area has been passed, 
however, the kinks in the contour lines gradually smooth 
out and resume their circular form. It is thus illustrated 
how such an area of badly conducting ground becomes an 
area of bad reception, but it is also seen that the effects of 
such an area do not persist for a very great distance 
beyond it. In fact at a distance much larger than the 
dimensions of the area itself its effect will be - imper- 
ceptible, the signal intensity being once more uniform in 

all directions. It is to be understood that throughout 
this article the reception conditions are assumed to he in 

the steady state that usually prevails during the daylight 
hours. The above- mentioned areas of bad reception do 
not include those in which exceptional fading phenomena 
are observed, since these effects are not necessarily 
dependent upon the ground conditions at the place in 

question. - 

Investigations in America. 

As far as the writer is aware no systematic measure- 
ments have been made in this country on the distribution 
of wireless waves from broadcasting stations. This sub- 
ject has, however, been investigated to some extent in 
America, and a paper describing some experiments carried 
out in the New York and Washington districts was pub- 
lished by Messrs. Bown and Gillett over a year ago.' 
As this paper appears to have received little attention in 
this country, and as it illustrates in a remarkably clear 
manner some of the points under discussion in the present 
article, it is considered useful to give a short résumé of 
the chief results obtained. The measurements were made 
with a portable signal -strength measuring apparatus 
which was transported to the various sites in a motor car. 
Working to a pre -arranged plan in which the points were 
selected with a view of showing up clearly the effects 
being investigated, observations were made of the field - 
strength due to the carrier waves from a broadcasting 

' R. Bown and G. D. Gillett : " Distribution of Radio \ %avcs 
from Broadcasting Stations over City Districts." Proc. Inst. 
Radio Eng. 1924. Vol. 12, pp. 395 -409. 
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[13110)1,0,y of the Institute of P.udi. I;,i. /i rr.. FIg 5.- Curves of signal strength plotted from observations taken at the points indicated in Fig. 4. Curve A shows the falling off which should be obtained according to theory. Curve B is plotted from observations taken on a line S.E. from Washington, the corresponding contour of the land and water being shown in curve B'. Curves C and C' are for observations along a line N.W. from the transmitter. 
station at distances varying from one to over one hundred 
miles. The observations were made round the two cities 

Ibo 
100 

170 ISO 

112.5 

of New York and Washington respectively in the day- 
light hours, during the same season of the year, and in 

most instances under 
uniform weather condi- 
tions. 

The first series of 
measurements was car- 
ried out on the trans. 
missions from a broad- 
casting station in Wash- 
ington, using a wave- 
length of 469 metres. 
The scene of the ex- 
periments is shown on 
the map in Fig. 4, 
observations being made 
approximately a I on 
two lines leading out 
of the city, one to the 
south -east and the othet 
to the north -west. The 
points at which the 
measurements w e r e 

made are marked by 
crosses, and the results 
obtained are shown in 
Fig. 5, in which the 
observed field strength 
is plotted against the 
distance from t h e 

transmitting station. 
The smooth upper curve 
A shows the decrease in 
signal intensity which 
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Fig. 6.- Contour map of signal strength in the vicinity of Washington plotted from data indicated in 
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Distribution of Wireless Waves. - 
would be obtained under the condition of simple spread- 
ing of the waves over a perfect conductor ; the field 
strength in such a case being inversely proportional 
to the distance as previously stated. Curve B 

represents the results obtained in the direction south- 
east of Washington, and the contour of the land 
along this path is shown by the curve B in the 
lower part of Fig. 5. It is seen that the ground 
is comparatively flat over the greater part of the path 
of transmission, the maximum height being about 200 
feet, which is small compared with the wavelength (over 

MARCH r71.4, 2920. 

first experiments thus serve to demonstrate very clearly 
the theoretical deductions explained earlier in the article 
as to the attenuation effects experienced by waves being 
transmitted over lanci and water. In the north -west 
direction from Washington the measurements were made 
entirely overland, and the results are represented by 
curve C in Fig. 5. The corresponding contour curve C` 
shows that the land is in this case much more irregular, 
particularly between Frederick and Funkstown, where the 
NN aves cross some sharp mountain peaks approaching 
r,5ooft. in height. As would be expected from the 
energy absorption in overland transmission the field- 

[By l'nurtr.gl q! rßr Lisqtutc uj Rn(li, Enpìurrrx, 

7.- Aerial view of New York, showing contour lines of field strength. The numerals indicate the field strengtk in millivolts 
per metre 

1,400 ft.). Reverting to the field- strength curve B, it 
is seen that over the open country comprising the early 
part of the transmission path, the intensity of the waves 
deçreases much more rapidly than would be the case for 
transmission over a perfect conductor (curve A). 
Between Mt. Zion and Easton the waves cross the water 
of Chesapeake Bay, and there is a marked flattening of 
the field strength curve, due to the decreased losses of 
the waves in passing over the more highly conducting 
water. Beyond Easton the curve shows that the field 
strength is again falling off more rapidly as a result of 
the waves resuming their overland transmission. These 

A2 

strength curve C shows a marked falling off from the 
ideal curve A. The most interesting point of this curve, 
however, is that which represents the state of affairs in 
the neighbourhood of the mountain range. A rapid 
decrease in field strength takes place on passing the peak, 
and a partial blind spot is produced in the `` shadow " 
of the mountains. Beyond this point, however, the field 
strength increases somewhat due to the fact that energy 
is being fed down from above by the bending or diffrac- 
tion of the waves over the mountain peaks. We have 
here a very interesting example of the shadow effect which 
can be produced by hills or even buildings, when their 
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Distribution of Wireless Waves. - 
height is of the same order as, or greater than, the 
length of the waves being employed. 

The above results and those of other measurements 
taken in the neighbourhood of Washington are shown in 
a somewhat different manner in Fig. 6. On this map 
contour lines are shown linking up positions at which 
the same field strength was measured, the actual value 
being shown by the number against each line. A com- 
parison of this diagram with Fig. i gives an excellent 
idea of the extent to which moderately good geographical 
conditions cause a departure from the ideal case of trans- 
mission over a uniform conductor. A little consideration 
will show that where the contour lines are crowded 
together rapid attenuation of the waves is taking place, 
whereas low attenuation is evidenced by an opening out of 
the contour lines. The superiority of transmission over 
water to that over land on the broadcasting range of 
wavelengths is at once apparent. 

Wireless Contour Map of New York. 
Another series of measurements was carried out by 

Messrs. Bown and Gillett in the neighbourhood of New 
York, on the transmissions from the experimental station, 
2X V, situated near one end of Manhattan Island, and 
employing a wavelength of 492 metres. As might he 
expected, the results in this case are very different from 
those previously discussed ; for a city, thickly covered 
with tall -steel-frame buildings provides a large number 
of closed metallic loops is well as open aerials', which 
serve to extract energy from the waves in the course of 
their transmission. The result of the measurements are 

405 

most easily understood by the excellent photograph in 
Fig. 7, taken from Bown and Gillett's paper, in which 
the field- strength contour lines have been superimposed 
upon an aerial photograph of New York City. The 
large difference in attenuation of the waves in passing 
over open water and over the crowded city area is very 
well demonstrated by the relative spacing of the contour 
lines. 'Towards the top of the photograph it is seen 
that the contour lines have closed in on themselves to 
surround a small area within which the field strength 
was found to have a very low value. This area is 
located in Central Park, which is surrounded by the city 
on all sides, and it evidently forms a blind spot for 
broadcast reception. Although it is only six miles from 
the transmitting station, the field strength is no greater 
than it is at thirty miles or more out in the country in a 
more favourable direction. Sinca this blind spot is a 
" closed " area it is observed that beyond it the field 
strength increases as a result of the feeding -in of energy 
from either- side where the transmission conditions are 
much more favourable. 

As stated by the authors of the paper from which these 
results are taken, New York presents a " horrible 
example " of the difficulties which are encountered in the 
transmission of wireless signals over city areas. Although 
no published data are as vet available, it is probable that 
the larger towns in England would present a similar 
picture, although to a less marked degree. An experi- 
mental investigation conducted with a view to obtaining 
results of the nature described in this article would un- 
doubtedly throw much light on the problems associated 
with bad areas of broadcast reception. 

WORLD CRUISE WITH A NEUTRODYNE. 
Results Obtained at Cairo with a Set Designed 

RRANGEMENTS have been made between the 
personnel of the . Westinghouse Broadcasting 
Station KDKA at Pittsburgh, Pa., and Mr. Ross 

H. Skinner, Cruise Director of the 1926 Thos. Cook 
World Cruise in ss. Franconia, for a series of long - 
distance- tests. A special neutrodyne receiver has been 
built by the KDKA station engineers for a wavelength 
range of 3o to 8o metres, and signals are to be received 
from KDKA on the 63 -metre wavelength. 

Experiments near the Sphinx Abandoned. 
The first programme specially transmitted for the 

Franconia cruise was successfully received at Cairo. It 
was originally intended to set up the apparatus in the 
desert at the foot of the Sphinx, but on account of pos- 
sible damage to the receiver it was subsequently decided 
to install the apparatus in a room of the Continental- 
Savoy Hotel at Cairo. KDKA was picked up between 
5.10 and 5.24 a.m. on February 6th, and, in addition 
to special news items, stock reports, etc., personal mes- 
sages were received for Mr. Skinner and other members 
of the party. 

The tests are to be repeated at all the more important 
ports of call on the voyage. 

r6 

by the KDKA Station Engineers. 

Mr. Ross H. Skinner (right) at KDKA making final arrange- ments for the tests with the ss... Franconia " now on a cruise round the world. 
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Summary of the Recommendations. 

T HE full report of the Broadcasting Committee has 
now been published, and is obtainable from H.M. 
Stationery Office, price 6d. Below we publish, for 

the information of our readers, the official summary of the 
recommendations of the Committee, whilst under " Edi 
torial Views in this issue we discuss certain aspects of 

the report, and make our own observations on certain of 

the recommendations. 
The principal recommendations are as follow :- 
(a) That the broadcasting service should" be conducted 

by a public corporation acting as trustee for the national 
interest. and that its status and duties should correspond 
with those of a public service. 

(b) That the corporation should either be set up by 

Act of Parliament or be incorporated under the Companies 
Acts, limited by guarantee, and dispensing with the 

word "Limited''; that in either case the corporation 
should hold the licence of the Postmaster- General for a 

period of not less than ten years. 
(c) That the corporation should be known as the 
British Broadcasting Commission "; that it should 

consist of not more than seven or less than five Com- 

missioners, all nominated by the Crown, the first 
Commissioners to hold office for five years; that the Com- 

missioners should be persons of judgment and independ- 
ence, free of commitments, with business acumen and 
experienced in affairs ; that one of the Commissioners 
might, if thought desirable, he one of the existing 
members of the British Broadcasting Company ; that the 

Commissioners should have the power to appoint an 

Executive Commissioner with a seat on the Board ; that 
all Commissioners should be adequately remunerated. 

(d) That the Commissioners should appoint, in con- 

sultation with appropriate Societies and Organisations, as 

many Advisory Committees as are necessary to ensure 
due consideration of all phases of broadcasting. 

(e) That the entire property and undertaking of the 
British Broadcasting'Company as a going concern should 
he vested in the Commission on the 1st January, 1927 ; 

that all existing contracts and staff of the British Broad- 
casting Company should be taken over by the new 

Commission. 
(f) That the Postmaster- General should remain the 

licensing authority and he responsible for collecting the 
licence fees ; that the detection and prosecution of those 
who conceal their equipment should be vigorously pursued. 

(g) That the provision for experiment and research 
should be generous. 

(k) That the Commission should be empowered to raise 
capital. 

(i) That the fee of ten shillings for a receiver's licence 
should be maintained ; that the first charge on the 
Revenue from licence fees should be the expenditure in- 

curred by the Postmaster -General in connection with the 
Broadcasting service ; that after paying the Commissioners 
an' income thoroughly adequate to enable them to ensure 
the full and efficient maintenance and development of 
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the service, any surplus should be retained by the State. 
(j) That the Commission's accounts should be reviewed 

by the Comptroller and Auditor- General. 
(k) That so soon as the licence expires or is withdrawn 

the Commission, on due .provision being made for the 
discharge of all debts and liabilities, should be bound to 
transfer or dispose of its whole undertaking in such 
manner as the Postmaster -General may direct. 

(l) That the Commissioners should be entitled to all 
the ordinary rights as regards the use of copyright 
material -whether in news or otherwise -and that it is 
unnecessary to invest them with any special privilege or 
preference. 

(in) That the claims of those listeners who desire a 

larger proportion of educational matter, though relatively 
few in number, should, if possible, be met. 

(I') That every effort should be made to raise the 
standard of style and performance in every phase of 
broadcasting, and particularly in music. 

(o) That a moderate amount of controversial matter 
should be broadcast, provided the material is of high 
quality and distributed with scrupulous fairness, and that 
the discretion of the Commissioners in this connection 
should be upheld. 

(f). That licences should be granted to blind persons 
free of charge. 

(q) That the prestige and status of the Commission 
should be freely acknowledged and their sense of responsi- 
bility emphasised; that, although Parliament must retain 
the right of ultimate control and the Postmaster -General 
must he the Parliamentary spokesman on broad questions 
of policy, the Commissioners should he invested with the 
maximum of freedom which Parliament is prepared to 
( oncede. 

(r) That the Commissioners should present. an ann:lal 
report to Parliament. 

HIDDEN ADVERTISEMENTS COMPETITION. 

The following are the correct solutions for "The 
Wireless World" Hidden Advertisements Com- 

petition for March 3rd, 1926. 

Clue No. Name of Advertiser 

1 Radio Instruments, Ltd. .. .. 

2 J. H. Taylor & Co. .. .. 
3 Bowyer -Lowe Co., Ltd. .. .. 
4 The Silvertown Co... .. 
5 Garnett, Whiteley & Co., Ltd. 
6 Collinson Precision Screw Co., Ltd. 

The prizewinners are as follow : 
A. Walter, Brighton 
Mrs. W. R. Ashley .. .. 
H. J. Price .. .. 

Page 

.. 15 

.. 17 

.. 19 
.. 6 

.. £5 

.. £2 
£1 

Ten shillings each to the following: 
A. Lawrence, Holbeach, Lincs. P. J. Read, Salisbury, Wilts. 
H C. Thornton, Burnley. Miss Natalie Spencer, London, W.r. 
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A Section Devoted 
A "REINARTZ " FAULT. 

It is not infrequently found -that 
receivers consisting of a detector 
valve with loose -coupled aerial and 
a choke in the anode circuit may be- 
come unstable when operated on the 
longer wavelengths. Several of the 
commercial H.F. chokes seem to 
have a resonant frequency corre- 
sponding to a wavelength of some 
1,500 metres or slightly more, with 
the result that when the grid circuit 
is brought into tune with a wave- 
length of this order (perhaps that of 
the Daventry station) uncontrollable 
oscillations are produced, even if the 
reaction condenser is completely dis- 
connected. 

This difficulty may best be over- 
come by increasing the inductance of 
the high- frequency choke, although 
sometimes it will be sufficient to 
shunt it with a small fixed condenser. 
This latter alternative can hardly be 
recommended, however, as the react- 
ance of the shunting condenser to 
high- frequency impulses may be so 
low that reaction is no longer obtain- 
able. It will be convenient in many 
cases to connect a second H.F. choke 
in series with the first; this will have 
the desired effect of stabilising the 
set without affecting reaction control. 

0000 

IMPROVING A CRYSTAL SET. 
Many- readers will doubtless have 

been inspired by the recent series of 
articles in The Wireless World, deal- 
ing with the loading effects of crystals, 

Fig. I.- Crystal connections. 
2 

to the Practical Assistance of the Beginner. 

Fig. 2.- Telephone receivers in parallel. 

to make attempts at improving their 
own reception in this respect. It was 
shown on page .335 of the issue dated 
March 4th that under certain con- 
ditions the mean rectified current 
flowing through the 'phones could be 
approximately doubled by tapping 
the crystal and 'phones across a suit- 
able proportion of the tuning coil, 
in the manner shown in Fig. r. In 
effect, we are balancing the resist- 
ances of the input and output cir- 
cuits and thus obtaining maximum 
efficiency. 

These remarks apply with greatest 
force where low- resistance galena 
crystals are used. In such cases it 
is often possible to effect a further 
improvement by using 'phones of 
considerably lower resistance than 
the 4,000 ohms which has now be- 
come more or less standard. In this 
case it may be said that we are at- 
tempting to balance the low - 
frequency resistances. There is a 
widespread impression that 'phones 
of the highest possible resistance 

should always be used with a crystal 
set; this probably originated in the 
I_lays when carborundum was in uni- 
versal use. 

It is hardly worth while buying 
telephones of a specially lbw resist- 
ance, but existing 4,000 -ohm sets 
may be modified by connecting their 
windings in parallel instead of in 
series. This has the effect of re- 
ducing the D.C. resistance to r,000 
ohms, which is more likely to be a 
suitable value for the majority of 
treated galena crystals. This altera- 
tion may be carried out by joining 
together the positive and negative 
terminals of each earpiece, and con- 
necting the external leads to the junc- 
tion, as shown in Fig. 2. 

The resulting reduction in load 
impedance will call for a slight re- 
adjustment of the tapping point on 
the tuning inductance, and it will 
generally be found that a smaller 
number of turns must be 'included 
for best results. 

0000 

A NEUTRODYNE TIP. 
It has already been pointed out in 

these columns 'that in the case of a 
set using capacity -controlled reaction 
it may be desirable to protect the 
H.T. battery from the effects of a 
possible short circuit by inserting a 
fixed condenser in series with the re- 
action condenser. An examination 
of the circuit of a " neutrodyne " re- 
ceiver, in which balancing is effected 
by the use of a tapped primary wind- 
ing with one end connected back tc 
the grid through a neutralising con- 
denser, will show that the same pre- 
caution may be adopted with advan- 
tage if there is any chance of a short 
circuit between the fixed and moving 
plates of the condenser. 

Provided that the series condenser 
A 27 
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has a value of about 0.0001 micro - 
farad, the actual maximum capacity 
will be reduced only to -a very slight 
extent, and this arrangement is to he 
recommended, particularly where it 
is the custom to obtain a certain 
amount of regeneration control by 
partial dencutralisation. 

000c 
TESTING 'PHONES. 

It is frequently suggested that 
'phones may be tested by connecting 
their tags across a single dry cell. 

Wgp®ll@og 
WoTlicll 

This method, however, gives a very 
poor idea of the sensitivity of the 
'phones under test; for this purpose 
a source of very minute voltages is 

required. 
A good test for sensitivity can he 

carried out by holding one of the 
tags between the teeth and lightly 
rubbing the other with an iron or 
steel object such as a key. The tag 
which is being rubbed should be in- 
sulated, while the hand of the tester 
should he making good contact with 

9l.ilt'C'/1 17th, 1920. 

tl piece of iron ; in other words, it 

should be grasped firmly. 
If a scratching sound is heard in 

the 'phones, it may safely be 

assumed that they are in a moder- 
ately sensitive condition, although 
little indication will be given as to 
whether there is an intermittent dis- 
connection in the leads. This is by 
no means an uncommon fault, and 
can generally be located by bending 
the leads at different pints while 
actually listening to signals. 

DISSECTED DIAGRAMS. 
No. 22. -A "1-V-1" Resistance -coupled Receiver. 

For the benefit of readers who find difficulty in reading circuit diagrams, we are giving weekly a series of 

sketches showing how the circuits of typical wireless receivers are built up step by step. The arrangement 
shown below is really effective only on the longer wavelengths. The method, of separating H.F. and L.F. 

currents should be noted. 

H.F., detector and L.F. amplifying valves. A tuned oscillatory 
circuit, with aerial and earth, is connected between grid and 
filament of the first (H.F.) valve. For the sake of simplicity, 

the complete filament circuits have been omitted. 

The anode circuit is completed through a high resistance 
and the H.T. battery. Voltage variations across this resist- 
ance are applied to the grid of the detector valve through a 
condenser, with leak connected to the positive filament lead. 

The anode circuit of the detector is connected through reaction 
coil and resistance to the H.T. battery. L.F. voltages are 
impressed on the grid through a large condenser, a negative 
bias being applied through the leak. Phones are inserted in 

the anode circuit of the L.F. valve. 

P 28 

Resistance -coupled H.F. amplification affords no selectivity 
in itself ; therefore the addition of a coupled aerial circuit as 
shown is particularly desirable. H.F. impulses in the 
detector anode circuit are deflected through the by -pass 

condenser C by the insertion of a choke. 
IJ 
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News of the Week in Brief Review. 
GERMAN WIRELESS EXHIBITION. 

Plans are being made in Berlin for a 
large wireless exposition early in Septem- 
ber next. 

0000 
WIRELESS IN HARBOUR FOG. 

Last week, when an unusually heavy 
fog descended on New York Harbour, 
eight vessels had to obtain wireless com- 
pass bearings. 

0000 
LICENCE FACTS AND FIGURES, 

The Postmaster -General states that the 
total amount of fees for broadcast licences 
collected up to the end of February was 
approximately £2,147,000. From this 
sum the British Broadcasting Company 
has received £1,114,000. 

At the end of last month the number of 
licences held was in the neighbourhood of 
1,906,000, showing a substantial increase 
over the 1,258,000 on February 28th, 1925. 

- 0000 
WHEN MORSE BRINGS REMORSE. 

A spirited but ineffectual challenge to 
the Post Office engineers was issued by a 
re- .ident of Tiptree Heath, Essex, who 
was fined at Witham last week for install- 
ing and operating a wireless set- without 
a licence. The defendant claimed that 
his set, which was home -made, was use- 
less for reception. To prove his conten- 
tion, he offered to work for a month for 
ally London charity if Big Ben could be 
heard on the set. A Post Office engi- 
neer, however, said the receiver picked 
tip Morse signals. 

c000 
SHUFFLING THE ,WAVELENGTHS. 

To- morrow week, Thursday, March 
25th, must be regarded as an important 
date in the annals of European broad- 
casting. On that day and the days fol- 
lowing representatives of all existing or 
projected broadcasting organisations in 
Europe will confer itt the Palais de 
Nations. Geneva, for the purpose of re- 
distributing broadcasting wavelengths. 

A reduction in the number of existing 
stations is included in the recommenda- 
tions to be considered, while additional 
clauses recommend that the redistribution 
of wavelengths among the remaining sta- 
tions shall he accompanied by an increase 
in power. 

6 

THEN AND NOW. 
There is a happy significance in the fact 

that the prescrit month has been chosen 
for the official experiments in Transatlan- 
tic wireless telephony. Fifty years ago -to be precise, on March 10th, 1876 - 
Alexander Graham Bell was granted 
in the United States the first patent cover- 
ing his apparatus for the transmission of 
speech by electricity. 

BROADCASTING FROM PARIS A new photograph showing the transmitting 
pane] of the famous École Supérieure 

broadcasting station. 
ATMOSPHERICS ANT) ATLANTIC 

TELEPHONY. 
American opinion on the question of 

Transatlantic wireless telephony is ex- 
pressed in a statement made by officials of 
the American Telegraph and Telephone 
Company, who affirm that such communi- 
cation cannot be placed an a commercial 
basis until the possibility of atmospheric 
interruption has been eliminated. This 
problem is still a formidable one, as the 
present tests continue to show. 

FRENCH OPERATORS DISCONTENTED. 
A strike is threatened by French wire 

less operators who, according to reports, 
have rejected as insufficient an offer of a 
15 per cent. increase in their salaries. 

0 0 0 0 

SENATORE MARCONI. 
Senatore Marconi has just undergone 

an operation in a London nursing home. 
All wireless enthusiasts will join in wish- 
ing the famous inventor a speedy return 
to health and strength. 

0000 
WAVELENGTHS EXCHANGED. 

The Dundee and Liverpool relay sta- 
tions have exchanged wavelengths to 
avoid ship interference with the transmis- 
sions from the latter station. Dundee 
now operates on 315 metres and Liverpool 
on 331. 

0000 
NEW ZEALAND WITHOUT AERIAL. 
Mr. D. B. S. Shannon, the Sutton Cold- 

field experimenter whose recent success in 
telephony transmission and reception 
without aerial or earth aroused consider- 
able interest, claims to have communi- 
cated by Morse with New Zealand and 
Mexico, again dispensing with aerial or 
earth. 

Mr. Shannon states that he used an 
input power of only 15 watts. 

0000 
MAGISTERIAL DIFFERENCES. 

Opinion among magistrates seems to be 
divided regarding the interpretation of 
the Wireless Telegraphy Act. Three 
weeks ago the Hull Stipendiary Magis- 
trate said to a defendant that a wireless 
licence must be obtained before the parts 
are put together. A week later, however, 
we have the Chairman of the York City 
Bench castigating an offender with the 
remark that he ought to have taken out 
a licence as soon as his set was in working 
order. An official ruling seems to be 
called for. 

0000 
SHORT -WAVE SIGNALS FROM NORTH 

POLE? 
Another expedition to the Polar regions, 

this time from Detroit, U.S.A., is to take 
place during the next month, when two 
aeroplanes, equipped with " ultra -modern 
short -wave - radio apparatus," will take 
the air in the hope of crossing the Pole. 
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According to Mr. Malcolm P. Hanson, 
who will be in charge of the wireless 
equipment, transmissions will be made on 
45 and 61 metres, using the call sign 
KDA. The airmen hope to transmit 
Press matter dining the flight to meni- 

_bers of the North American Newspaper 
Alliance. 

0000 
COMMERCIAL WIRELESS TELEPHONE 

IN OPERATION. 
It may not he generally known that a 

practical automatic wireless telephone ser- 
vice is already in operation in the I nited 
States. The system is used between the 
Hawaiian Islands of Oahu and Lanai. 
which are separated by a. distance of sixty 
miles, and has been ill use for over a year. 

Subscribers to the ordinary telephone 
system on both islands are able to com- 
municate by wireless through the Hono- 
lulu station KYB and Lanai City station 
KRQ. The transmissiin is said fo be 
perfect. 

000o 
DUBLIN 

PROGRAMME FOR 
B.B C STATIONS. 
To celebrate St. 

Patrick's Day, the 
Dublin broadcasting 
officials have pre- 
pared an extra - 

special programme to 
be transmitted this 
evening from 2RN. 
Broadcasting w i l l 

start at 6.30 p.m., 
and will continue 
until midnight (says 
the Irish Raclin 
Journal). 

A performance is 
to be given by the 
No. 1 Army Band, 
and the B.B.C. has 
decided - to relay 
selections for the 
benefit of British 
listeners between 
9.15 and 9.45 p.m. 

WpigIlsoo 
Woptdi 

port of samples destined for the exhi- 
bition. 

Further particulars of this offer may 
he obtained from the Secretary. Russo - 
British Chamber of Commerce. Parlia- 
ment Mansions, Victoria Street, London, 
S.W.1. 

A feature of special interest, 
particularly to members of the 
Wireless League, will appear in 
next week's issue of " The 

Wireless World." 

BROADCAST WAVELENGTH CHANGES. 

Several changes in the wavelengths of 
European broadcasting stations came into 

MARCH i7111, 1926. 

BROADCASTING THE BUDGET. 
Iu the House of Commons on Wednes- 

day last the Prime Minister informed 
Captain Ian Fraser (St. Pancras N., U.) 
that he was considering the best means 
of obtaining the views of Parliament on 
the feasibility and desirability of per- 
mitting the broadcasting of certain 
specially chosen portions of the Parlia- 
mentary proceedings: also as to the possi- 
bility, as an experiment, of arranging 
for the broadcasting of the Budget, or a 
portion thereof, together with the con- 
sidered replies, or portions thereof, of 
the spokesmen for the opposition. 

0000 

WIRELESS ON AMUNDSEN'S POLAR 
FLIGHT. 

Further interesting details are now 
available concerning the wireless appar- 
atus to be installed on the Amundsen air- 

ship, " Norge I," to 
which reference was 
made in these 
columns last week. 
'l'he famous explorer 
w i 11 endeavour 
shortly to fly from 
Europe over the 
North Pole to 
Alaska, passing over 
London on his 
journey. 

By special arrange- 
ment with the Mar- 
coni Company the 
vessel is to be 
equipped with trans- 
mitting apparatus 
which will enable 
the Commander to 
keep in touch with 
either land or ship 
stations at distances 
up to 1,000 miles. 
Receiving apparatus 
covering a wave 
range of 300- 25,000 
metres will also be 
carried, whilst D.B. 

equipment will be installed which will be 
sufficiently sensitive to enable the navi- 
gators to determine their course and 
direction even over the Pole itself, when 
the compasses will be of no navigational 
value. 

The Marconi Company are making 
arrangements to forward any reports 
from amateurs of reception from the air- 
ship to the wireless operator with the 
expedition. 

0 0 0 0 

BROADCASTING FROM PARIS. An interesting view taken on the roof of the 
Central Telegraph building, showing a portion of the curiously constructed aerial 

of the Ecole Supérieure broadcasting station 

RECEPTION DURING MAGNETIC 
STORMS. 

Some interesting results have been ob- 
tained at the Meudon Observatory, near 
Paris, in the reception of wireless signai- 
Horn Rome and Bordeaux during a time 
of magnetic disturbance. 

On January 26tH last, when a magnetic 
storm was indicated on the recording 
instruments for about 15 flours. measure- 
ments of signal intensity front Rome and 
Bordeaux showed a considerable increase 
in strength, signals from Rome being 
about four times louder than usual. 

0000 
BRITISH APPARATUS FOR RUSSIA. 

In connection with a display of wire- 
less apparatus in Leningrad, organised 
by the Chamber of Commerce for the 
N.W. District of Russia, an invitation is 
given to British traders to forward 
samples and catalogues. which will be 
exhibited free of cost. There are no duty 
or licence formalities attached to the im- 

A 30 

force on Friday last. as a consequence of 
the results obtained in the recent 
" silent " test period. 

The changes, which will affect stations 
in the neighbourhood of 400 metres, are 

as follow :- 
Bournemouth 
Hamburg 
Dublin .. 
Graz .. 

Metres. 
.. 387 
.. 392 
.. 397 
.. 402 

Newcastle 
Münster .. 
Breslau .. 

0000 

Metres. 
.. 407 
.. 412 
.. 417 

WIRELESS COACH FOR LEAGUE OF 
NATIONS. 

The League of Nations will shortly 
possess it wireless- equipped Pullman car, 
to be run on express. trains or on 
" specials " in the event of emergency. 
According to Mr. Eric Palmer. of the 
Fried -Eisemann Radio Corporation, who 
is at present studying European broad- 
casting methods, the Pullman car will be 
used by League representatives journey- 
ing to districts threatened by war or 
disease. 

000o 
ERRATUM. 

In the artide on a " Distant Control 
Unit " on page 330 of the March 3rd 
issue an error occurs in Fig. 4, which 
shows the internal connection of the relay 
and method of connection to the receiving 
set and extension leads. 

The connection shown between the 
armature of therelay and the terminal on 
t lie relay unit connected to the negative 
side of the L.T. battery should not exist; 
instead the connection should be shown 
between this terminal and the top ter- 
minal marked S. 

1 eati tNFÈlìlaiV tP-tiMl"r 
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LONG WAVES 70R TRA\NSA'11'LAN'.11` C 
TELEPHONY. 

An Interview with 

C ONSIDERING the recent trend of opinion in 
favour of the shorter wavelengths for Long -distane 
wireless communication, the views held on this sub- 

ject by the famous French wireless scientist, M. Marius 
Latour, are of more than passing interest. 

M. Latour, who is at present in New York, is the in- 
ventor of a high- frequency alternator, and many other 
radio devices in general use both in Europe and America. 
In the course of an interview with a representative of 
The Wireless World M. Latour discussed the possibilities 
of a regular telephone service across the Atlantic. 

" I believe," he remarked, " that transatlantic tele- 
phones will he an ordinary medium of communication in 
a few years' time. But, instead of the uncertain, low - 
powered short wave with which most experimenters are 
now working, I cannot help feeling that the high- powered 
long -wave station will ultimately be adopted. I admit 
that occasionally the short wave has proved of immense 
value, and that for high speed work it is superior to the 
long wave. Consider, however, the sensitiveness of the 
short wave to atmospheric conditions, and particularly 
its susceptibility to fading. 

High Broadcasting Wavelengths. 
" In their long- distance work, do the big American 

commercial stations experience, the same difficulties as the 
broadcasting stations? Hardly, for they always use Ili !I 

wavelengths, generally in the ro,000 metre' band. 
" Turning to the European broadcasting stations, look 

at Eiffel Tower, Daventry, hönigswusterhausen, Mos- 
cow, Radio -Paris, and Radio -Vienna. These are the 
most popular and well- known in Europe, and their wave- 
lengths are all comparatively high, ranging from r,000 
t'i 4,000 metres." 

M. Latour referred to the recent test transmissions be- 
tween European and American broadcasting stations. 

" \Vhat did these tests prove? According to the Press, 
nothing. But to me they proved something quite definite, 
namely, the value of the long -wave high power station. 
Practically no one in America heard Daventry, which 
transmits on s,600 metres, because American broadcast 
receivers are tuned to the lower hand. For the same 
reason Radio -Paris and Eiffel Tower were mute. The 
tests were a failure, the stations on the lower wavelengths 
scarcely being heard at all. 

A Forecast. 
" I am firmly convinced, from this and many other 

observations, that the radio telephone service between 
London and New York, when it does come, will use a 
longer wave than has been expected." 

M. Latour's forecast on this point is specially note- 
worthy in the light of the results obtained during the past 
few weeks in the transatlantic telephony experiments 
between Rugby and New York. 

t3 

M. Marius Latour. 

M. Marius Latour, the celebrated French wireless inventor, who, in the interview reported on this page, expressed the opinion that long waves, rather than short, should be used for transatlantic wireless telephony. 

" Recent experience would seem to indicate," said 
M. Latour, " that a suitable wavelength would lie between 
4,000 and 5,000 metres, transmission being of the 
" carrier -less " type now being investigated, by the Bell 
Telephone Laboratories. It would be necessary, of 
course, to use high power. 

Eliminating Interference. 
". One serious drawback might arisa from the use of the 

higher wavelengths, this being interference between 
stations. The lower wave bands undoubtedly possess 
the advantage that frequency variations are very great 
even on a slight variation of wavelength, whereas, with 
higher wavelengths the frequencies vary but slightly. 
This would necessitate a ltmitation in the number of tele- 
phone stations working simultaneously. 

" On the other hand, it must be remembered that direc- 
tional effects are not impossible on the higher wavebands, 
and a judicious use of this property would diminish the 
risk of clashing." 

M. Latour propounded an interesting theory regard- 
ing the relationships likely to exist in the future between 
cables and wireless for transatlantic work. 
. " It seems quite possible," he remarked, " that some 
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Long Waves for Transatlantic Telephony. - 
day wireless between Europe and America will consist 
entirely of telephony, while telegraphic work will remain 
with the cables. While the cables are more suitable for 
code work, wireless has shown its superiority in the trans 
mission of the human voice. If such a scheme material- 
ised, the higher wavelengths would be free for telephony, 
another important step in the elimination of interference 
between stations." 

" Do you consider that it will be possible to secure 
privacy in wireless telephony conversations? " M. Latour 
was asked. 

" I do not yet know," he replied. " Others are work- 
ing in this .direction and deserve every encouragement, 
but I should like to see practical proof of some of the 
claims now being made." 

Television. 
On the inevitable question of television M. Latour ex- 

pressed his unhesitating belief in the feasibility of trans- 
mitting scenes by wireless. 

" The problem is to increase the speed of photo repro- 
duction," he added. " The four or five minutes now 

' MARCH 1gt7t, 1926. 

required for anything to he ` got over ' must be reduced 
to a twentieth of a second, or less. If I may say so, I 
believe I was one of the first to suggest the use of the 
photo -electric effect of light applied to a metallic electrode 
to replace the old selenium cell, in which there was far 
too, much inertia. 

" Furthermore, I suggested modulating a high -frequency 
current to obtain an amplified current exactly propor- 
tionate to the actual varying output of the cell. Now 

we have the potassium cell, and we may hope that 
some other photo-electric element, having still less 

inertia, will be discovered. No further basic invention is 

required to make television a success -all that is needed 
is an appropriate photo- electric element." 

At the conclusion of the interview M. Latour stated 
his intention of returning to Europe very shortly to 
resume his wireless researches, which have been held in 

abeyance, owing to his enforced visit to America for the 
purpose of upholding patent rights. 

" Meanwhile," said M. Latour, " remember what I 

have said regarding long waves for transatlantic tele- 
phony. They have been unfairly treated, but they still 
have a great potential value." 

EXPERIMENTERS AND THE PUBLIC. 

A Personal Plea and a Reply. 

AGOOD deal of comment has appeared at different 
times in the Press indicating the impatience of 
many listeners with the experimental transmissions 

of amateurs in different parts of the country. 
Two letters in this connection, which are of exceptional 

interest, have recently appeared in the issues of The 
Tintes for February 27th and March 9th respectively, and 
these we reproduce, with the permission of the Editor, 
as we think that the views expressed, particularly thus: 
in the reply of Mr. Maurice Child, Secretary of the 
Radio Society of Great Britain, are of special interest 

. to our readers. 

TO THE EDITOR OF " THE TIMES." 
Sir, -Is it fair that a majority should be called upon to suffer 

unnecessarily at the hands of a small minority ? There are, I 
suppose, some millions of wireless listeners, an increasingly 
laige number of whom make a special study of the reception 
of foreign stations. Sunday evening, between the hours of 6' 
and 8, is the time when this can most successfully be done, 
the English stations being then, as a rule, closed' down ; but 
under present conditions reception is very largely spoilt by the 
activities' of the private transmitter and experimenter. May r suggest that the time has come when these enthusiastic and no 
dcubt well -meaning gentlemen, of .whom I suppose there are 
only a few thousand scattered up and -down the country, should 
suffer further restraint by the forbidding of private transmis- 

. sion:mr Sundays between the hours of 6 and 8 p.m.? That would 
still leave the private transmitter the whole day on Srunday.no. 
to 3.30 p.m. in Which to let loose bis piano and gramophone 
and his exasperating " Hallo, hallo, hallo" on a suffering . 

' public. Surely this is enough! The trouble is very acute' in 
this neighbourhood. ' It would be interesting to know how 
listeners fare in other parts of the country. 

CHARLES W. RAILTON. 
Cherry Tree House, Alderley Edge, Cheshire. 

A 32 

Sir, -I have read the letter of your correspondent, Mr. Charles 
4V. Railton, of Cheshire, which appeared in your issue of Febru- 
ary 27th last. In my opinion, he has not made a good case 
for the additional restriction which he desires for the perse- 
vering experimental transmitters. It was to this largely organ- 
ised body of enthusiasts that broadcasting in this country was 
originally due, and inasmuch as they have from its beginning 
voluntarily ceased their experiments during English Broadcasting 
hours in order that your correspondent's " suffering public " 
can use their cheap un- selective apparatus without interference, 
it is to be regretted that Mr. Railton cannot see his way to 
spare them the few hours weekly remaining for their test,. 
The broadcast listener gets a good entertainment for his 10s. 
pe: annum, especially when contrasted with the minimum fee of 
£1 per annum paid by the transmitter, who has to prove his 
technical qualifications to hold a licence. The first named 
rarely spends more than a few shillings per annum in respect o? 
his batteries, whereas the latter is a large source of income to 
the trader dealing in a wide variety of high -class components. 

-Most experimental transmitters to -day are using wavelengths 
of. less than 200 metres, and, consequently should not be heard 
on properly designed .instruments operating on the broadcasting 
band. If your correspondent is the keen experimenter which 
his letter suggests, he might, with advantage to himself, become 
a member of a local radio society, which would assist him to 
design his receiving apparatus to accomplish what he desires. 
He may be interested to know that for four hours on Sunday 
last I received without any interference whatever the two -way 
telephony bet teen Rugby and New York. During this period 
experimenters were making numerous 150- to 200 -metre tests 
and 2L0 was giving the afternoon concert. This last station 
is not quite two miles away from me. In conclusion, I sug- 
gest that Mr. Railton considers the limitations of his instru- 
ment and perhaps even his own skill before entering protests 
against " the other man." 

I am, Sir, yours faithfully. 
MAURICE CHILD, 

Radio Society of Great Britain. 
2Q 
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Savoy Hill Topicalities : By Our Special Correspondent. 
Daventry to Relay Hilversum. 

Listeners to Continental stations which 
are relayed to B.B.C. stations through 
Keston have shown particular interest in 
the transmissions from 1-Iilversum:, Hol- 
land, where the announcements have in- 
variably been made in genial English and 
the programmes have been better than 
those of most Continental stations. For 
some time past plans have been discussed 
for a regular interchange of programmes 
betwe:u Daventry and Hilversum. The 
preliminary details are now crmplete, and 
the first transmission of Dutch pro- 
grammes for British listeners under this 
scheme will take place on Monday, April 
19th. 

0000 
Fortnightly Interchanges ? 

The spacial programme which the Hil- 
versum broadcasting officials are arranging 
for the occasion will be picked up at Kes- 
ton, relayed to Daventry by land line, and 
broadcast from 9 to 10 p.m. If the trans- 
mission is successful, as, indeed, there is 
little reason to doubt that it will be, if we 
remember some of the Hilversum transmis- 
sions during the winter, we shall have a 
regular fortnightly interchange. The Hil- 
versum officials have signified their inten- 
tion of engaging the best artists procurable 
for these broadcasts, and operas and musi- 
cal comedies will be included in the pro- 
gi amines. Announcements respecting 
these relays will be made in Dutch and 
English frein the Hilversum station. ;o- I 

in English and Dutch from the Dave'ntiy 
station. 

000o 
A New Station for Holland. 

Hilversum, by the way, is working nn n 

power of 5 kilowatts; but a new 25 -kilo- 
watt station is to be erected there shortly. 0000 
Broadcasting from Geneva. 

An important series of line tests have 
recently been carried ont by the B.B.('. 
front Geneva, and these will result in 
extensive use for broadcasting of the 
League of Nations conferences in the 
near future. The League is at the 
montent considering the provision of 
proper wireless transmitting facilities for 
the new Assembly Hall. The building 
will accommodate the representati /es of 
sixty -five nations and one thousand 

journalists, and every effort will be made 
to fit the hall with modern equipment, 
including loud- speakers and wireless 
transmitting apparatus. One can foresee 
the day when many League conferences 
and debates will lie put forth on the air 
and important declarations will lie broad- 
cast from Geneva. 

0000 
On Announcing. 

One of the older members of the staff 
at Savoy Hill who had never been bold 
enough to appear before the microphone 
in the r61 of announcer has just made 
the experiment, having become en- 
amoured of the idea that the announcers 
receive a host of letters saying what 
beautiful, romantic voices they: have. 
The results exceeded his most sanguine 
expectations, but it must be said in his 
favour that the congratulations were 
justified, as he introduced into his 
announcements a warmth and geniality 
that were quickly spotted by numerous 
listeners. 

lttIllll(tllillhi . Ì 
Do Listeners Want Longer Plays ? 

Although the balance of listeners' 
opinions is probably in favour of the 
present short, twenty minutes' sketches, 
the alternative view that there is a wide- 
spread feeling that, long radio plays 
should form a regular feature of the 
programmes is to be taken into practical 
account. In the week beginning April 
18th, therefore, an attempt will be made 
to gauge the general opinion of listeners 
by transmitting a long play. I believe 
that the Dramatic Department is fully 
alive to the necessity of choosing care- 
fully the type of play that is calculated 
to hold the interest of listeners for a 
lengthy period. 

0000 
St. Patrick's Day. 

Cardinal Bourne will broadcast for the 
first time on this evening, when his 
speech at the St. Patrick's Day banquet 
of the Union of the Four Provinces of 
Ireland Chit, at the Hotel Cecil will be 
relayed to 2L0. 

THE BREATHLESS 1MOa7ENT! A scene in the Gaumont Studio during the recent broadcast of the sounds associated with the production of a film. Note the microphone on its stand in the right foreground. 
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British and Best. 
When the general simplification and 

cheapening secured by the licensing 
regulations took effect at the end of 1924 
fears were expressed lest the removal 
of the restrictions against the use of 
foreign parts should prejudice the British 
wireless trade. It is probable that but 
for the maintenance of a high standard 
in programmes, aided by the intensive 
propaganda conducted by the B.B.C., the 
wireless material of American and Con- 
tinental origin which was placed on the 
British market in January, 1925, often 
at prices considerably below those asked 
by British manufacturers, would have 
been considered " good enough " for the 
service received. 

0000 
No Exploitation. 

This is not to say that the B.B.C., 
although technically a trade organisation, 
interpreted its functions as those of a 
manufacturing interest ; nor have the 
manufacturing firms attempted to exploit 
the broadcasting service to their own 
commercial advantage. Rather, the broad- 
casting and manufacturing interests have 
each ploughed their own furrow, and that 
is the reason why, at the end of the year, 
the B.B.C. will hand over to the new 
broadcasting authority a service which, 
in the words of the Crawford Committee, 
" reflects high credit on British effi- 
ciency and enterprise." 

0000 
A Going Concern. 

The country is spending some 
£15,000,000 a year on wireless, the manu- 
facturers are keeping pace with the 
demand for wireless apparatus and are 
holding their own against foreign com- 
petition. American exports of wireless 
apparatus to England totalled £64,000 in 
1922 and £100,000 in 1924. This is a 
very small slice of the British trade, and 
the prospects of any marked growth are 
not encouraging for American manufac- 
turers. From every aspect, therefore, 
those who are empowered to conduct 
broadcasting in Great Britain and 
Northern Ireland after December 31st 
next will have cause for gratification at 
being placed in control of a " going con- 
cern." A far different task fell to the 
Post Office when it took over a more or 
less derelict telephone service fifteen 
years age. 

0000 
Poetry Reading 

A regular and progressive weekly 
poetry reading scheme is to be in- 
augurated in the week beginning April 
11th. The readings will fill a ten 
minutes' interval in the Monday Chamber 
music programmes. In conjunction with 
this scheme the alternative 5XX pro- 
gramme will be changed to Tuesday. 
The Shakespeare Heroine feature, to 
which I referred some time ago, will 
alternate with the Sunday afternoon 
plays. 0000 
A Forecast Gone Wrong. 

More than a year ago an eminent news- 
paper chief expressed the view that with- 
in six months from that date broadcast- 
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FUTURE FEATURES. 
Sunday, March 21st. 

LONDON. -3.30 p.m., Bach Pro- 
gramme. 5 p.m., Mrs. Patrick 
Campbell. 9.15 p.m., Chamber 
Concert. J. H. Squire Celeste 
Octet. 

ABERDEEN. -3.30 p.m., Choral and 
Orchestral Programme. The 
Aberdeen Male Voice Choir. 

NEWCASTLE. -3.30 p.m., Bach Pro- 
gramme. 

Monday, March 22nd. 
LONDON.-8 p.m., The Royal Artil- 

lery String Band. 10.30 p.m., 
Somerset Folk Songs and 
Dances. 

BIRMINGHAM.-7.30 p.m., Organ Re- 
cital by G. R. Cunningham re- 
layed from the Town Hall. 

BOURNEMOUTH. -8 p.m., Winter 
Garden Night. Municipal Or- 
chestra. 

BELFAST. -8- p.m., Spring Pro- 
gramme. 

Tuesday, March 23rd. 
LONDON. -8 p.m., Nigger Min- 

strelsy. 9 p.m., The Savoy 
Symphonic Augmented Or- 
chestra. 

GLASGOW.-9 p.m., Chamber Music. 
J. H. Squire Celeste Octet. 
Wednesday, March 24th. 

LONDON. -8 p.m., Chamber Music. 
The Aeolian Players. 9 p.m., 
" The Old Willow- Plate," a 
Musical Sketch by Edmond 
Welshman. Music by Mark 
Strong. 

BELFAST. -8 p.m., An Instrumental 
Concert. 

Thursday, March 25th. 
BOURNEMOUTH. -8 p.m., Popular 

Overtures. 8.30 p.m., Revusi- 
cal Cameos : 

CARDIFF. -8 p.m., The Mountain 
Ash Girls Choir. 

GLASGOW. -8 p.m., Chamber Music 
and Entertainment. 10.30 
p.m., Scottish Regiments The 
Cameronians. 

MAN,.IIESTER. 7.30 p.m., The HalhS 
Pensions Fund Concert relayed 
from the Free Trade Hall. 
Hallé Orchestra conducted by 
Sir Thomas Beecham. 

Friday, March 26th. 
LONDON. -8 p.m., One Crowded 

Hour of Glorious Life. 8.42 
p.m., " The Student Prince." 

ABERDEEN. -8 p.m., Instrumental 
Programme. 

GLASGOW. -9 p.m., Speech by the 
Rt. Hon. J. H. Thomas, M.P., 
relayed from the Grosvenor 
Restaurant. 

Saturday, March 27th. 
LONDON. -8 p.m., Third Edition of 

" Listening Time." 9 p.m., 
Eastbourne Municipal Or- 
chestra relayed from Devon- 
shire Park. 

BIRMINGHAM. -7.30 p.m., Concert 
relayed from the Town Hall. 
The City of Birmingham Choir. 
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ing would have lost most of its news in- 
terest and the Press would need some 
strong inducement before it gave any 
space to broadcasting matters. Experi- 
enced as he is in all things appertaining 
to newspaper production, this newspaper, 
director was on that occasion entirely at 
fault in his judgment, and the Press, 
especially the daily newspapers, must con- 
sider themselves fortunate that broadcast- 
ing maintains its news interest to the ex- 
tent that it does. 

0000 
Scare Stories. 

But a feeling exists at Savoy Hill that 
broadcasting holds sufficient legitimate 
news interest to justify a protest at the 
amount of space given in some quarters to 
" scare '' stories, which are probably cir- 
culated by hostile interests to convey the 
impression that the B.B.C. will soon have 
nothing left to broadcast. Among these 
" scares " have been the reported refusal 
of the then rival managers to allow plays 
to be broadcast, the withdrawal of the 
S^vov bands, the Musicians' Union ban, 
and the alleged ultimatum of the Music 
Publishers' Association. The Opinion of 
th ' broadcasting officials is that the Press 
will presently defeat its ends, and that 
newspaper readers in search of accurate 
information will become sceptical because 
none of the calamities advertised ever 
happen. 

0000 
A Mistaken Idea. 

While I am cn this question of the set - 
ting of various interests against broadcast- 
ing, it may be mentioned that an idea is 
prevalent that demands for compensation 
from the B.B.C. for the use of certain 
works should be based, not upon what is 
a reasonable return for such use, but upon 
an income which is presumed to increase 
almost daily. This is a very optimistic 
view of the financial position, and is a 
fallacious line of argument. 

0000 
Where the Money Goes. 

The amount received by the Post 
Office by way of fees for wireless receiv- 
ing licences up to the end of last month 
was approximately £2,147,000, and the 
amount paid to the B.B.C. to date is 
£1,114,000; which shows clearly enough 
that anyone who assumes that 75 per 
cent. of the amount of fees for the 
1,900,000 licences now in force is in the 
coffers of the S.B.C. is grossly mistaken. 

0000 
A Trade Union Broadcasting Station. 

While the B.B.C. revenue is now limited 
to £500,000 a year for the operation of a 
service comprising one high -power station, 
nine main and eleven relay stations, Chi- 
cago Federation of Labour contemplates 
the financing of a broadcasting station by 
assessing the 350,000 trades unionists in 
the city area at a rate which will bring in 
no less than £70,000 a year. For this the 
listener will receive educational matter, 
consisting of speeches, lectures, reviews 
of the topics of the day, labour legislation 
economics, etc., 
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A Review of the 
A NEW FILAMENT SWITCH. 

It is often considered bad practice to 
control filament current by means of a 
simple break switch, for if the full 
potential of the battery is suddenly ap- 
plied to the valve filament the strain is 
very ranch greater than if the current is 
slowly brought to a maximum through 
the filament rheostat. 

In cases where filament rheostats are 
not fitted, or where it is not desired to 
interfere with the setting of the resist- 
ance, this new switch will be found par- 
ticularly useful. It is of the plunger 
type, but carries a spool of resistance wire 
so that on lifting the plunger the current 
is first applied through several turns of 
tesistance wire, thus being brought slowl 
to a maximum. The switch is a recent 

This " on and off " switch avoids applying maximum filament potential In the process of switching on. The filament current is slowly brought up to the correct value without adjusting the setting of the filament rheostats_ 

product of The Argonant Manufacturing 
Co., 16, Norman Buildings, Old Street, 
London. E.C.l. 

0000 

THE PERMEC DETECTOR. 
One of the principal. aims in erysial 

detector design is to provide for search- 
ing out various points of contact wnii ut 
causing the wire to wipe across the 
irregular face of the crystal. in the Per - 
mec crystal detector, manufactured by 
Femme, Ltd., Junction Place, Praed 
Street, Paddington. London. W.2, the 
adjusting knob provides a backward and 
forward movement. so that the necessary 
critical pressure of contact can be oh- 
tained. whilst on further routing the 
knob the crystal is revolved at a time 
when it is out of contact with the cat- 
whisker. By this means the crystal is 
slowly brought up into position, and if a 

Latest Products of the 
suitable contact is not obtained, further 
rotation brings another point of the 
crystal into operation. 

A micrometer adjustment Is obtained with the Permec detector, whilst the entire surface of the crystal can be explored without the catwhisker scratching across the crystal face. The catwhisker is also 
spring mounted. 

The catwhisker also is eccentrically set 
up so that the entire surface of the crys- 
tal can be explored. An exceptionally 
useful feature is the fitting of a light 
spring mounting behind the catwhisker so 
that when the crystal and wire make con- 
tact only a light pressure is applied until 
the cnvstal is driven further forward. 
A wide range of pressure between the 
contacts is thus easily obtained. 

The machined parts are exceptionally 
well finished, and the crystal contacts at 
enclosed in a glass cylinder. 'l'he de- 
tector is of British manufacture. 

o 0 0 0 

THE RAVOX VARIABLE CONDENSER. 
A variable condenser of entirely new 

design has been introduced by Radiovox. 
Ltd., 10 -11, Jermyn Street, London, 
S.-v.1. In external appearance it re- 
sembles a cylinder some 4in. in diameter 
by tin. in depth. The dial is calibrated 
to read up to 360 degrees. A minimum 
to maxims nl capacity is obtained by just 
over two revolutions of the dial being 
equal to a rotation through some 800 de- 
grees, an arrangement which possesses 
the merit of producing an exceedingly 
fine adjustment without recourse to re- 
duction gearing. 

The condenser examined was stated to 
have a maximum capacity of 0.0005 mfd., 
and when measured was not far shirt of 

Manufacturers. 
this value, being actually 0.00046 mfd. 
In measuring the capacity, however, it 
was observed that very little change was 
produced for the first 150 degrees rota- 
tion of the dial, which is probably ex- 
plained by the fact that the plates, which 
are in the form of eccentric cylinders. 
do not continence to overlap until this 
positions was reached. 

The moving plate is provided with a 
long brass bush which, mounted on a 
spindle carrying a quick thread, is pro- 
pelled to take up a position inside the 
cylinder forming the fixed plate. There 
is very little clearance between the cylin- 
ders, and the space is taken up with a 
piece of thin celluloid which is treated 
with a form of lubricant to prevent wear 
and to produce a smooth, silent movement. 

IÌI'llll,11111 

. -'ullll 

The Ravox condenser, showing the spindle 
with quick acting thread for propelling 
the moving plate, which is In the form of a 
cylinder, towards another cylinder of 

slightly larger diameter. 

The dielectric is therefore celluloid, which 
it must be admitted does not possess good 
dielectric properties, and the substitution 
of mica carrying a lubricating film of oil 
would undoubtedly improve the perform- 
ance of the condenser, providing the me- 
chanical design permits of the substitu- 
tion of mica. The capacity at zero was 
found to be 10 micromicrofarads, which 
is an average value. 

The condenser is offered at a very 
moderate price. 

..,gis.,._ :,- 
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TUNE RITE DIAL. 
An ingenious form of geared dial is the 

Tune Rite Dial, to be obtained from 
R. A. Rothermel, Ltd., 24 -26, Maddox 
Street, Regent Street, London. W.1, ie 
which by means of an oval- shapad inter- 
mediate pillion a condenser having plates 
of the square law type is virtually con - 
verted to one giving straight line fre- 

A reduction geared 
dial in which the 
gearing ratio varies 
as the condenser 
spindle moves from 
zero to maximum, so 
that a condenser 
having plates of the 
square law type is 

converted to one possessing approxi- 
mately straight line frequency tuning. 

quency tuning. Thus the condenser 
spindle is rotated by a train of reducing 
gear wheels, in which the gearing ratio 
does not remain constant. The gears are 
well cut to eliminate backlash, and, as can b seen in the illustration, the appearance 
of the dial is unorthodox yet attractive. 

0000 
THE GRIPPLESHELL AERIAL 

BRACKET. 
.. very large number of aerials are sup. 

ported at the remote end by means of a 
pole, while the end from which the lead- 
in is taken 'is secured to a spike driven 
into a wall or chimney stack. Such an 
aerial is easily erected, but there is always 
a possibility of the eye spike being 
dragged from the brick work. 

Wirnhoo 
opIll 

securing to a chimney stuck, and a good 
hold is obtained by the use of four Diu. 

galvanised iron nails. A shell insulator is 
gripped in the end of the bracket, and 
the halyard is passed through the hole in 
the insulator in the same way as through 
a pulley. 

The various applications of the bracket 
and the several types obtainable are de- 
scribed in a pamphlet issued by the manu- 
facturers, Partridge and Wilson, 217e, 
Loughborough Road, Leicester. 

0000 
NEW FEATURES IN CONDENSER 

DESIGN. 
The illustration shows the movement 

employed in the variable condenser manu. 
lectured by the well -known French form 
of L. Hamm, the sole agent for this 
country being M. Benoit, 17, Aschurch 
Park Villas, 'London, 1V.12. 

The reducing gear which is provided is 
exceedingly compact and does not incor- 
porate toothed pinions, which usually give 
rise to sonie degree of backlash. The 
centre spindle is of intricate construction 
and propels the main shaft through three 
friction rollers producing a reduction 
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The construction is simple and consists 
of a moulding carrying the screws for 
the terminals and having guide pieces so 
that the plates will lie correctly in position 
when they are assembled. 'l'l:c base with 

A 

D 

A useful form of condenser in which the 
number of plates can be adjusted to 

produce the required capacity. 

several plates in position is illustrated, 
and one of the mica insulating pieces is 
shown at E. The plates D, which are 
.copper foil, are, of course, assembled 

alternately on the stems of the 
terminals, and when the re- 
quired number of plates are in 
position- a piece of insulating 
material C is used as a cover. 
followed by a pad of indiarubber 
B and a hard insulating card A, 
the whole being clamped down 
under nuts and terminals. A 
chart is supplied with the con- 
denser showing approximately 
the number of plates to be used 
for any given capacity, whilst a 
sufficient supply of mica and 
copper foil is included for 
producing capacities up to 

0.006 mtd. 

Details of the reduction gearing and 
flexible shaft coupling to be found in the 
new French variable condenser manu- 

factured by Messrs. L. Hamm. 

gearing of 4: 1. Particularly smooth 
working is obtained by this arrangement, 
and wear is automatically taken up. 

The plates of the condenser are 
mounted at some distance behind 
the instrument panel to reduce 
the effects of hand capacity to a 
minimum. To allow for minor 
discrepancies in the setting up of 
the condenser a knee joint is in- 
cluded in the shaft, which also 
serves as an insulating ring of 

Bracket. low capacity. The Crippleshell Chimney 

The Grippleshell bracket is intended to 
provide a more secure fixing by being 
attached to two sides of the chimney 
stack in preference to making use 
of a spike driven into a wall in line 
with the pull of the aerial. The bracket 
is made in lin. wrought iron, and is 
obtainable either in the form of a right - 
angle, as shown in the accompanying illus- 
tration, or with the two sides bent out in 
line to a " T " formation. The corner 
bracket type i.s, of courir, intended for 
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0000 

A BUILD -UP FIXED CAPACITY 
CONDENSER. 

In experimenting with various receiv- 
ing circuits one finds it necessary to 
possess a wide range of fixed capacity 
condensers. To meet this difficulty, C. 
G. Vokes, 38, Conduit Street, Regent 
Street, Loudon, W.1, are now offering a 
condenser which can lie adjusted in value 
by an easy process of inserting a suitable 
number of plates to produce the required 
capacity. 

TRADE NOTES. 
The Brown Budget. 

The current issue of titis attractive 
monthly, the house organ of S. G. Brown, 
Ltd., gives a fascinating description of 
the experiments undertaken in 1899, in 
which Mr. S. G. Brown made use of a 
directional wireless system employing a 
parabolic reflector of stretched wire. 
Successful tests were conducted in the 
neighbourhood of Beachy Head over a 
distance of a mile and a quarter. 

The " Brown " gyro compass, and the 
range of Brown loud- speakers are other 
features dealt with in the issue. 

0000 

Buried Treasure. 
An unusually arresting cover design 

has been chosen by the Rothermel Radio 
Corporation of Great Britain, Ltd., for 
their new catalogue of American wire- 
less apparatus. A group of buccaneers 
is depicted in the act of discovering a 
buried treasure, and those who peruse 
the pages within will draw the proper 
analogy. The catalogue is obtainable 
price 9d., from the Corporation at 24 -26, 
Maddox Street, London, W.1. 
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FURTHER NOTES ON TUN NG CO :LS. 
High = frequency Tests on Single 

TH1., recent low -loss coil tests have served, amongst 
other things, to focus attention on the practical 
side of the subject. At the time when the coil 

competition was first announced in the columns of this 
ycrper, there appeared to be not a few experienced 
amateurs and others who considered the low -loss property 
of a component such as a tuning coil, or a high -fre- 
quency transformer, to be the only factor tvorthv of 
notice. Of course, to construct components having very' 
low losses and to enquire into the reasons for the reduced 
losses is, for most of us, a pleasant way of spending a 
few hours, -hut it is usually as well to hear the practical 
side of the subject in mind. 

Factors to be Considered. 
('oils are used in all kinds of wireless receivers. and 

we are, perhaps, apt to think mainly of the effect of 
coils tuned to resonarice, the effect of tuned circuits being, 
of course, to pass a resonant signal and to stop non - 
resonant ones; but the fact that the coils can he tuned to 
resimalice and so produce a certain result should not 
mask other factors which become increasingly important 
as the number of tuned circuits employed in it receiver 

A 3in diameter paxolin tube with a tight winding of 
No. 24 D.C.C. wire. 

goes up. In any receiver we are concerned with (r) 
selectivity, (2) amplification, (,) stability and ease of 
operation, (4) the frequency -amplification characteristic 
(the question of distortion), and (j) size and cost. 

(r) Any degree of selectivity can be obtained l,y pro- 
perly using; sufficient tuned circuits having more or less 
low losses, and in many cases we may say that, the lower 
the losses of the circuits, the fewer will he required to 
produce the required result. 

(2) The amplification (high frequency) is also a 
ai of the losses of the tuned circuits, provided the cir 

cuits are connected in a suitable manner. With low -loss 
couplings the can get more amplification than with 
couplings having higher losses, but the circuits must be 
properly connected, or we shall find that low -loss circuits 
are productive of no more amplification than couplings 
having a higher loss resistance. 

Laver Coils of Equal Inductance. 
(3) The stability and ease of operation of a receiver 

largely depend on the desin of the couplings. Big 
coils usually have large stray magnetic fields, and if 
several are required in a receiver it might be impossible 
to use them effectively without extensive shielding. Large 
coils may also prove troublesome because of stray electric 
fields, the capacity between the coils, and between the 

The space -wound 3in. coil of No. 24 D.S.C. wire 

coils and other parts, connected in different circuits, acting 
as couplings which reduce selectivity and usually cause 
instability. Besides the coupling difficulties met with 
when two or more tuned circuits are use(T, one must not 
forget when each circuit is to be separately, tuned that 
more delicate adjustments have to be made when the 
circuits are selective. It is easy enough to provide circuits 
so selective that tuning is very difficult ; hence, when it 
is thought desirable to use several tuned couplings, this 
practical consideration by itself may act to make us limit 
the number or to use coils having losses large enough to 
broaden the tuning. 

(4) Broadcast signals comprise a carrier or central fre- 
quency this the modulating frequencies, which makes them 

A 3in. diameter coil of No. 25 D.S.C. wire. 

.err - 
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Further Notes on Tuning Coils. - 
from about 20 to 6,000 cycles on either side of the 
carrier; therefore the high- frequency circuits should have 
such a tuning characteristic that these frequencies are 
passed more or less equally well. In practice a reduc- 
tion in the relative 'strength of the higher frequencies can 
be permitted, but care has .al ways to be taken that the 
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these coils as couplings would, with its shielding, be a 
bulky and expensive affair. 

The best design for a coil, therefore, depends upon 
the use to which it is to be put. It may be necessary to 
use coils of small size, but we can design them to be as 
efficient as possible for the given size. 

Perhaps the external magnetic field of the coil is an 
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circuits are not too sharp -that is, the selectivity is not 
excessive. Circuits which are too selective distort by 
weakening the notes of higher frequency. 

(5) Size and cost are obvious factors which have to 
be considered. Low -loss coils, designed simply as such, 
are sometimes large ones, and a circuit having a num ')er of 
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important factor. Then we can design a coil to have 
the lowest losses for a given stray field. 

Considerations of quality may demand that a coil have 
a certain loss resistance. The problem of design would 
then be, perhaps, to produce a coil with .the smallest 
amount of wire or to produce the smallest possible coil, 
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Further Notes on Tuning Coils. - 
or it might happen that the least expensive coil (affected 
by cost of materials and manufacturing charges) is the one 
required. 

It will often be found that the coils have to be used 
in such a manner that a load is thrown on them. Our 

The 3ín diameter coil of Litz conductor. 

design should then be such that the ratio of the coil 
losses to the load losses is a reasonable one, for this may 
lead to an economical design and give results for practical 
purposes as good as those which would be obtained from 
a coil of lower losses. 

Coils of Equal Inductance. 
The coils recently reported on in the pages of this paper 

were of all shapes and sizes, and varied a good deal in 
inductance value. A number of 23o microhenry coils 
have, therefore, been made up and tested with a view 
to showing the effect of the size of the wire and shape 
of coil on the inductance and high -frequency resistance. 
Single -layer coils of 4in. and sin. diameter were wound, 
some with a space winding and others with the turns 
touching. 

Interesting Results Obtained. 
These coils were tested on several wavelengths, and the 

results are given in the accompanying figures and tables,' 
curves showing the variation of resistance with frequency 
and wavelength being given for comparison purposes. It 
will be seen that the curves are in many instances straight 

lines, and that over the range tested the coil wound with 
the thicker wire is the best. This is to be expected in 
the case of space -wound coils, but for tight -wound coils 
the resistance rises rapidly at the higher frequencies. 
When size permits, it is better to space wind if the lowest 
resistance coil is wanted. 

The Litz coil was wound with wire made several years 
ago, and several strands were broken. This coil was 
tested to show that a coil of bad Litz is not so good as 
a coil of solid wire. 

The sin. coils would probably be suitable for use in 
a neutrodyne or other receiver having three or less tuned 

' The results are corrected for all known errors, but no claim 
is made as to the accuracy of the second decimal figure. 

4r9 

circuits, quality permitting. If four or five circuits are 
required, these coils might have too low a resistance for 
satisfactory broadcast reception, depending on the ideas 

SINGLE LAYER COILS. 

Wavelength. Frequency. H.F. Resist- D.C. Resist- 
Metres. Kilocycles. ance. ance. 

Ohms. Ohms. 

4111. diameter, No. 22 D.S.C. spaced, 55 turns, 3- in. long. 
500 600 2.68 0.75 
400 750 3.16 - -- 
350 856 3.55 
320 937 3.78 . 

290 1,034 4.10 

4in. diameter, No. 24 D.S.C. spaced, 50 turns 214in. long. 
500 600 3.10 1.111 
46111 750 3.78 - - 
330 856 4.30 -- 
320 937 4.60 
200 1,034 5.00 

4in. diameter, No. 20 D.S.C. spaced, 48 turns, 2in. long. 
500 
400 
330 
320 
290 

600 
750 
856 
937 

1,03.4 

3.60 
4.38 
4.88 
5.30 
5.81 

1.57 

3in. diameter, No. 24 D.S.C'. spaced, 63 turns, 2 ¡Fin. long. 
50) 
400 
350 
320 
290 

600 
750 
856 
937 

1,034 

3.50 
4.22 
4.78 
5.26 
5.75 

1.09 

3in. diameter, No. 25 D.S.C. spaced, 63 turns, 21gin. long. 
500 600 3.68 1.16 
400 750 4.10 
350 856 4.62 - 
320 937 5.02 
290 1,034 5.57 

3in. diameter, No. 24 D.C.C. tight wound, 57 turns, 1;in. long. 
500 600 3.71 1.03 
40) 750 4.31 - 
350 856 5.10 
320 937 5.55 
290 1,034 6.75 

3in. diameter, No. 26 D.C.C. tight wound, 56 turns, 1 ¡in. long. 
300 600 4.64 1.46 
400 750 5.40 - 
350 856 5.90 
3.20 937 6.30 
290 1,034 6.76 

Litz coil, 3in, diameter, tight wound, 59 turns, 21in. long. 
500 
4011 

350 
320 
290 

600 
750 
856 
937 

1,03.4 

4.02 
4.70 
5.62 
5.95 
6.65 

1.40 

3in. diameter, spaced No. 26, with 0.65 megohm grid -leak. 
500 
400 
350 
320 
290 

600 5.73 
750 7.65 
856 8.90 
937 9.95 

1,034 11.15 

°?'P-'- ä«- {i-+-.,y-t'rA..,,aáw-. a-.,*.;..... . -.>.i».4 -r,úrrasL 
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Further Notes on Tuning Coils. - 
of the designer, and, further, they would be too large to 
use in a reasonably compact receiver. 

Increased Loss by Shunt Resistance. 
The effect of connecting a high resistance across a tuned 

circuit has been observed, in some cases, greatly to in- 
crease the loss resistance of the circuit, comprising the 
coil and tuning condenser. To determine the exact effect 
of shunting the resistance across a circuit, a grid -leak 
of 0.65 megohm was connected across the Sin. coil of 
space -wound No. 45 D.S.C. wire, and the resistance 
of the circuit was measured. The results are given in 
the figures, from which it will be seen that at Soo metres 
the resistance increased from 3.68 to 5.73 ohms; whilst 
at 290 metres the resistance increased from 5.57 to 11.15 
ohms. 

To connect a lower resistance, such as an ordinary 
3o,000 -ohm adjustable resistance in shunt with a tuned 

A Toroidal coil, known as the " Erla " Balloon Circloid Its 
Inductance is 218 microhenries and it has 173 turns of No 26 
D.S.C. wire, a diameter of 1 ;4 in. and an outside diameter of Sin. 

circuit, increases its effective loss resistance enormously. 
Unfortunately, this scheme has been recommended for the 
purpose of stabilising the circuits of high- frequency am- 
plifiers and for the control of oscillation. It should be 
quite clear, however, that in many instances there would 
be no need for such stabilising resistances if the coils 
were properly designed. They could be designed so that 
a small series resistance or a high shunt resistance would 
give a volume or a relatively harmless reaction control 
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" ERLA " BALLOON CIRCLOID. 

Wavelength. 
Metres. 

Frequency. 
Kilocycles. 

H.F. Resist- 
ance. 
Ohms. 

D.C. Resist - 
anee. 

Ohms. 

500 600 5.80 1.34 
400 750 7.40 - 
350 856 8.80 - 
320 937 10.00 - 
290 1,034 11.45 - 

11 5 

11'0 

105 

10 0 

95 
2 
Ó 90 
Z 85 

8'0 

75 

7'0 

65 

6.0 

55 

50 
600 650 700 750 800 850 900 950 1000 1050 1100 

FREQUENCY IN KILOCYCLES 

Curves for the Toroidal coil, curve A showing the variation of 
H.F. resistance with wavelength, and B, with frequency. 

WAVELENGTH IN METRES 

500 460 420 380 340 300 260 

when this is desired, and probably these coils would he 

less bulky and have a smaller stray field. Unwanted 
couplings would then be reduced, and the result would, 
undoubtedly, be a better amplifier. 

A Commercial Toroidal Coil. 

A Toroidal coil was also tested. The coil is illustrated,1 
and will be seen to consist of a closed circular winding, 
the wire being No. 26 D.S.C. The external magnetic 
field of -this coil is reasonably small, although it was 
found possible to induce an E.M.F. into this coil from 
the oscillator used in the measurements without much 
difficulty. For a perfect Toroidal coil the external field 
would be equivalent to that produce d by a single turn 
having a mean diameter equal to that of the Toroid. The 
Toroid under test is evidently not a perfectly fieldless 
coil, but, no doubt, there are occasions when coils of this 
type will be found useful. It will be noticed that the 
H.F. resistance of the coil is considerably higher than 
that of equivalent single -layer coils. W. J. 

I Supplied by C. G. Vokes and Co., 38, Conduit Street, W.1. 
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By ELLISON HAWKS, F.R.A.S. 

10.- Further Suggestions for Communication without Wires. 
j Winkler, our last article we read that in 1746 inkler, of 

1Is Leipsic, used the water of the River Pleisse as an 
" earth- return " for his experiments in endeavouring 

to ascertain the speed at which an electric current travels. 
Dr. Watson, in England, appears to have been the 

first to improve upon this experiment by suggesting (in 
17 47) the use of the earth itself, instead of water, to 
complete a circuit.' In that year Watson transmitted an 
electric current through -2,800ft. of wire, and followed 
this by transmitting over a distance of two miles, with the 
earth as a return circuit. 

Steinheil Uses the Earth Return." 
Simmering first used Winkler's discovery, attempting 

to adapt it completely to wireless telegraphy, but found 
it was impossible to transmit with Luth wires immersed 
in the same body of water. An exactly similar thing 
occurred with Watson's discovery of the earth return, 
for in 1838 Professor C. A. Steinheil, of Munich, 
endeavoured to use the earth as a means of conduction, 
eliminating wires entirely. 

At first Steinheil, who was one of the greatest pioneers 
of the electric telegraph on the Continent, endeavoured 
(in IS38) to use as telegraphic conductors the two lines 
of a railway track between N'iirmberg and Fiirth, but, as 
far as the original purpose was concerned, the experiment 
was a failure. As may be imagined, the difficulty was the 
impossibility of obtaining a 
sufficiently good insulation be- 
tween the two rails to enable 
the current to travel from one 
station to another, there to 
be picked up by suitable 
apparatus. 

Having failed in these ex- 
periments, however, Steinhei 
determined to use the earth in- 
stead of a second wire, he 
having noted the great con - 
durtability of the earth in his 
endeavours to obtain perfect 
insulation of the two rails. 
Although Watson had (as we 
have already seen) previously 
discovered that the earth might 
he used satisfactorily as a return 
circuit, it would seem that 
Steinheil's discovery was acci- 
dental. Whether this is so or 
not, the fact remains that, by 

' Encycloprdia Britannica (1810), 
p. 736. 

'using the " earth -battery," as it was called, for tele- 
graphic purposes, Steinheil effected a considerable 
economy in both wire and labour. 

First Intelligent Suggestion for Wireless. 
Up to this point Steinheil's experiments do not, perhaps, 

bear very directly upon wireless, although they must be 
regarded as pioneer work. However, having succeeded sci 
far in eliminating one of the wires and using the earth - 
battery, Steinheil's attention seems to have been directed 
to the possibility of eliminating both the wires. As a 
result of his further experiments he is credited with the 
first intelligent suggestion of a wireless telegraph, the 
possibility of which was in a manner forced upon him. 
" The enquiry into the laws of dispersion," he wrote, 
" according to ivY ell the ground, Nvhose -mass is un- 
limited, is acted upon by . the passage of the .galvanic 
current, appears to be a subject replete with interest. The 
galvanic excitations cannot be* confined to the portions of 
earth situated between the two ends of the wire. On- the 
contrary, it cannot but extend itself indefinitely, and it 
therefore only depends on the law that obtains in this- 
excitation of the gröund, And the distance of the exciting 
terminations of the wire, whether rt is necessary or not 
to have any metallic comntirnicafio.n at all for carrying 
on telegraphic intercourse. 

" An apparatus can be constructed in which the 
inductor, having no other 
metallic connection with the 
multiplier than the excitation 
transmitted through the ground, 
wí11 produce galvanic currents 
in that multiplier sufficient 
to cause a visible deflection 
of the bar. This is a 
hitherto unobserved fact, and 
may be classed amongst the 
most extraordinary phenomena 
that science has revealed to 
us. "- 

Steinheil pointed out that in 
practice the suggestion " only 
holds good for short distances, 
and it must be left to the future 
to decide whether we shall ever 
succeed in telegraphing to 
great distances entirely without 
metallic connection." 

He proved the possibility of 
wireless communication be 

Prof. C. A. Steinheil. 
Sturgeon : Annuls of Electri- 

city, vol. iii. p. 450. 
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Wald. 
Pioneers of Wireless. - 
sending signals over distances of up to Soft., however, and 
suggested that " by augmenting the power of the galvanic 
induction, or by appropriate multipliers constructed for 
the purpose, or by increasing the surface of contact pre- 
sented by the ends of the multipliers," it might be possible 
to send signals over greater distances. " At all events," 
he concluded, " the phenomenon merits our best atten- 
tion, and its influence will not, perhaps, be overlooked in 
the theoretic views we may form with regard to galvanism 
itself." 

Steinheil Suggests the Phototone. 

Steinheihs later and further experiments seem to have 
been disappointing, however, and he appears to have 
come to asimilar decision as that arrived at by Sömmering 
in regard to his experiments in signalling through water. 
Latterly, Steinheil wrote that " We cannot conjure up 
'gnomes at will to convey our thoughts through the earth. 
Nature has prevented this. The spreading of the gal- 
vanic effect is proportional, not to the distance of the 
point of excitation, but to the square of this distance. 
So that, at a distance of Soft. only exceedingly small 
effects can be produced even by the most powerful elec- 

Udine (Italy). 
(February 4th to 22nd.) 

Great Britain : 20J, 2BAZ, 2V O, 2BA, 
5SI, 5WV, 5JW, 5SZ, 5MB, 6YD, 6RM, 
6ME, 6AH, GST1. U.S.A. : lAIU, 1GA, 
LEAD, 1APZ, 1AJX, LX\l. 1CF, 1ZA, 
2ASA, 2CXL, 2BG, 2APV, 2MK, 3LW, 
3BBX, 3MV, 4RZ, 5YB, 8XE, 8BLB, 
8BPL, 9ZT, 9EK, NTT, WIR, WIZ, 
WVC. Scandinavia : SMWU, SMUV, 
SMYJ, SMZZ, SMUK, SMSR, 7Z1í, 
2ND. Russia : NRL. New Zealand : lAX, 
2AE, 3SF. Palestine : 6YX. Philip- 
pines : PI 3AA. South Africa : 0 A4Z. 
Egypt : EG EH. Spain : EAR10. Tunis : 

OCTU. 
(0 -v -1) on 30 -50 metres. 

F. G. Leskovic (I1BB). 
London, W.I. 

(February 1st to 24th.) 

Great Britain : 2WJ, 2XY, 2ZB, 2GY, 
2UN, 2JJ, 20Q, 2NM, 2ZA, 2UV, 2IA, 
2BQ, 2VL, 2QB, 2DA, 2QM, 2VQ, 2SV, 
2WW, 2RK, 2BA, 2KF, 5RB, 5FF, 5 \1Q, 
5MA, 5P0, 5DH, 5NQ, 5UP, 5AR, 
5TZ, 5KU, 5HA, 5XY, 5LB, MW, 5QV, 
5LS, 6YC, 6DA, 6JV, 6IZ, 6BD, 60U, 
6YU, 6UZ, 6YK, 6TD, 6N0, 6R31, 6Sí!, 
6MX, 6AL, 6NK, 6GG, 6UT, 6GW, 
6EP, 6BT. Ireland : 11B. France : 

8AR, 8GRA, 8UWA, 8FRX, 8EF, 8IL, 
8BD, 8FN, 8HM, 8TK, 8YOR, 8DK, 
8PM, 8MJM, 8NIL, 8RGM, 8H17, 
8RBP, 8LP2, 8HRA, -8JRK, 8XP, 8EZ, 
8DDH, 8RAT, BHSF, 8KN, 8VX, 8FR, 
8GI, 8PLA, 8EU, OCNG. Germany : 

B7, I6, LO, Q7, W3, Y4, Y5, 4CL. 4CN, 
4GA. Belgium : C5, C22, 134, K5, M2, 
P2, P7, P11, 08, Q2, S4, S5,133, Wl, Z9, 
Z22, 4GR. Holland : OFP, OF3, OPX, 
OPM, ORB, ORP, ORW, ORO. OWC, 
PDXX, PC2, STB. Italy : 1AD,1AX,1AY, 
1BB, 1BK, 1BW, 10E, 1ER, 1NC, 1RT. 
Sweden : SMWS, SMWT, SMUF, SMRI, 
SMSR, SMYZ. Finland : 5NF. Spain : 

EAR10, EAR20, EAC1, EAC9. Norway : 
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trical effect at the point of excitation. Had we the means 
n\ hich could stand in the same relation to electricity that 
the eye stands to light, nothing would prevent our tele- 
graphing through the earth without conducting wires, 

but it is not possible that we shall ever attain this end."' 
It is interesting to know that Steinheil suggested one 

other means of signalling without wires. This was by 

means of a photophone, which was peculiarly similar to 

that adopted later by Graham Bell. In his classic paper, 
Telegraphic Communication, Steinheil wrote : " Another 
possible means of bringing about transient movements at 
great distances, without any intervening artificial con- 

ductor, is furnished by radiant heat, when directed by 

means of condensing mirrors upon a thermo -electric pile. 
A galvanic current is called into play, which in its turn 
is employed to produce declinations of a_ magnetic needle. 
The difficulties attending the construction of such an 

instrument, though certainly considerable, are not in 

themselves insuperable. . . . "2 
As we shall learn later, a similar idea was adopted 

successfully in connection with light rays and selenium, 
and a practical system of wireless telephony resulted. 

1 Die Anwen.dung des E1 "etromagnetismus,(1873), p. 172. 

Sturgeon : Annals of Electricity (March, 1839). 

Callk IHI Ñ1a 

Extracts from Readers' 
Logs. 

LA 1A. Morocco : MAROC, FW. 
l'.S.A.: 1AÁ0, 1ACI, 1AHB, 1AYG, 
ICCX, 1MY, 1CKM, 1AOF, 1GR, 
1BHS, IAW, 1CAL, 1RD, 1APZ, 
lAJB, 1VC, 1CMX, 1SZ, 1CH, 1NY, 
1AWE, 2WH, 2XAF, 2AHM, 2MM, 
2FF, 2CZL, 2BG, 2AKY, 2BXJ, 2AGQ, 
2NZ, 2F0, 2CVJ, 2ATK, 2EV, 20R, 
2GX, 2MK, 2ANM, 3AHA, 3CAH, 
3ADB, 3AHL, 3DS, 4BU, 4GY, 4RZ, 
4SL, 5AIN, 85F, 8XE, 8ALY, 8KS, 
BGZ, 8JQ, 8AUL, 8BZU, 9CIV. Canada : 

lAR, 8AR. Brazil : lAB, 2AB, 5AA. 
Porto Rico : 4KT. Unknown : AKA, 
KPL, SP, ICS, NOT, DBR, OXQ, 
KWS, TPAV. 

(0 -v -1) on 30 -100 metres. 
M. William. 

Rawalpindi, India. 
(January 22nd to February 2nd.) 
Great Britain : 20D, 2NM, 2LZ, 5LF, 

513'I, GFT. Germany : K Y5, K PL, 
K AB. France : 8EM, 8DK, FW. Brazil : 

lAB, B2. Sweden : SMTN, SAJ. Aus- 
tralia : 6AG-, 2YI, 3BP, 6CJ, 6BN, 3BL, 
7PF, 6B0, 5DA, 3BD. New Zealand : 

lAX. India : CRP, HBK, 2BG, 1WP, 
2HP. Finland : 2CO3 2NN, 2ND, 2SE. 
Philippine Islands : 1HR, lAR, lAU, 
NAJP, NAJD, 1CW. Russia : REP, 
RCRL. French Indo - China : 8QQ, 
8LBT. Unknown : GHA, GFUP, GBI, 
B82, QNM, NEQQ, GFD, IER. 

R. J. Drudge- Coates 
(DCR). 

Weybridge, Surrey. 
(January 10th to February 17th.) 
Great Britain : 2BAZ, 2BOM, 2DQ, 

2LZ, 2MX, 2NN, 20J, 2QB, ZVG, 
2VQ, 2XY, 5HS, 5KU, 5KZ, 5MA, 5NF, 
5RQ, 5SZ, 5WQ, 5WV, 5XY, 6D0, ÔDW, 
6ER, 6FA, 6GF, 6IZ, 6MX, 6NF, 60X, 
6QB, 6QD, 6TD, 6UU, 6VP, 6Y0, 6YG, 
GI2IT, GISNJ. France : 8BF, 8CO, 
8DGS, 8DGU, 8DUCH, 8IIM, 8HU, 
8X11, 8NN, 8TZ, 8XXQ. Belgium : 

C22, S4, R2, K2, B82, Z22, 4RS. Hol- 
land : 2PZ, PC1, OPM, OBX. Finland : 

5NF. Italy : 1BG, 1BK, 1DD, 1GW, 
HIM, 1SW. Denmark : 7BZ. Mexico : 

8\1X. French Indo -China : 8QQ. New 
Zealand : 3LD, 4AC. Australia : 3BD, 
3X0. U.S.A. : 1CAL, 1CYX, 2AX. 
Newfoundland : C8AR. Various : EAR23, 
SMZS, EG EH, BYZ, POW, ICS. 

(0 -v -1 Reinartz -Weagent.) 
Ronald J. Denny (G 6NK). 

Oundle, Northants. 
(Jan. 31st, Feb. 6th, 7th, 11th, 13th, 

21st.) 
Great Britain : 2A0, 2CC, 2DR, 2DX, 

2FK, 21H, 2IT, 2LZ, 2MA, 2MX, 2NM, 
20D, 2QM, 2QV, 2VG, 2XP, 2XY, 2ZC, 
5DA, 5FQ, SGS, 5HA, 5HG, 5HS, 5KU, 
5MB, 5NN, 5RZ, SUN, 5US, 5XY, 
5YK, 6AL, 6CR, 6J0, 6JV, 6MJ, 6011, 
6PU, 6QB, 61IM, 6UP, 61.7Z, 6YC, 6YV. 
Telephony : 2A0, 2NM, 20D. Irish Free 
State : 2IT, GW, 11B. France : 8CO3 

8DDH, 8DK, 8DP, 8DY, 8EZ, 8GI, 
8HF, 8JMS, 8JN, 8MJM, 8NN, 8QQ, 
8PBP, 8SM, 8TK, 8VO, 8XP, 8YQ. 
Belgium : 4TR, D4, E9, K2, P2, P7, 
P11, St. 52, S4, S5, Z1, Z2. Holland : 

PC1, 2PZ, OAW. Germany : Q5, ZO, 
Y8. Finland : 8NI ?, 7LT. Italy : lAC, 
lAG, 1ER, 1NA. Palestine : 6ZK. Un- 
known : 2U4, GBM, R ?IPO, LS1. 

(0 -v -1, small indoor aerial only.) 
K. R. Brecknell 

(G 2AHH and 2CH.) 
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'S.J YER9S GUIDE. 
We regret that particulars of a few receiving sets reached us after we had gone to press with our issue of February 10th. We therefore print below a supplementary list which we trust will obviate any incon- 

venience that may have been caused by previous omissions. 

CRYSTAL SETS. 

423 

Manufacturer. Name of Set. Type of Cabinet. 

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

Rawle Bros., Stamford Road, IIands- 
wórth, Birmingham. 

Siemens Bros. & Co., Ltd., Woolwich, 
S.E.1S. 

G.1t.C.6 

Fireside 

Type 125 

Oak box, with space 
for headphones. 

Antique, polished . 

Mahogany, with 
hinged Iid- 

Price. 

R. s. d. 
2 10 0 

1 fi 0 

1 15 0 

Description and Remark. 

Receiver only. . 

Receiver only. Change -over switch for 5XX. 
Receiver only. with 1 loading coil and 2 

detectors (catwhisl:er and Perikon). 

CRYSTAL -VALVE SETS. 

Manufacturer. Name of Set. Type of Cabinet. 
Valves. - 

L.F. 
trice. Description and Remarks. H.F. 

Rawle Bros., Stamford Road, 
Handsworth, Birmingham. 

Siemens Bros.' & Co.. Ltd., 
Woolwich, S.E.18. 

Fireside 

Type C.V 

Oak cabinet, with 
space for batteries. 

Mahogany case, 
with lid. 

- 
- 

1 

2 
1 

L s. d. 
6 Pl 0 

9 10 0 
6 10 0 

With batteries and valve. Change -over 
switch for 5XX. 

Complete with headphones, batteries, 
valve and 1 coll. Three -way switch for 
crystal reception, valve reception, or 
crystal with note -magnifying valve. 

VALVE SETS (1 Valve). 

Manufacturer. Name of Set. Type of Cabinet. Price. Description and Remarks. 

Banni -ter & Fitton, 27, \lilnrow 
Road, Rochdale. 

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

Venus Radiophone Co., 1, Percy 
Street, Fartown, Huddersfield. 

B. & F. 

G.}t.C'.501 

V.I1.1 

Sloping type 

Box type, coil - 
holder enclosed. 

Oak or mahogany. 

L a. d. 
4 5 9 
6 12 5 
9 tl 0 

3 3 0 
6 15 6 

Receiver only. 
With valve and batteries. 
Receiver only. 

Receiver only. 
Complete - with valves, batteries and head 

phones. 

VALVE SETS (2 Valve). 

Manufacturer. Name of Set. Type of Cabinet. 
Valves. 

Price. Description and Remarks. H.F. Det. L.F. 

Bannister & Fitton, 27, 
Dlilnrocv Road, Rochdale. 

' ' B.S.A. Radio, Ltd.. Sutall 
Death, Birmingham. 

Genera " General Radio Co., Ltd., 
35, Regent Street, W.I. 

Venus Radiophone Co., 
1, Percy Street, Fartown, 
Huddersfield. 

B. & F. 

Model 5100 
5110.... 
51:10 

Type 15 

V.P. II 

Box type, front 
panel, hinged lid. 

Sloping ' ing panel .... 
Dark oak cabinet. 
Mahogany 

Walnut case, 
panel. 

,. 

Polished oak or 
mahogany. 

- 
- 
- - - 
- 
- - 

1 

1 

1 

1 
1 
1 

1 
1 

1 

1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

6 s. d. 
7 8 6 

10 12 0 
6 6 0 
9 9 6 

35 13 0 
:ili 15 0 
Sc, 15 O 

6 15 0 

13 5 0 

8 S 0 
13 10 0 

Receiver only. 

With valves, batteries and coils. 
Receiver only. 
With valves, batteries and coils. 
With B.S.A. Standard Peanut valve, 

l'..\.1 power valve, and Batteries. 
Receiver only. Components and 

panel swing outwards for ready 
adjustment and repairs. 

Complete with valves, batteries, 
headphones. loud- speaker and 
aerial equipment. 

Receiver only. 
Complete with valves, batteries and ,, -, -, _, 

Bannister & Fitton, 27, 
_\lilnrow Road, Rochdale. 

B.S.A.' Radio,' Ltd., Small 
Heath, Birmingham. 

Motorists' Pu;hasing'.Vsso- 
elation, Ltd., 62, Conduit 
Street, W.I. 

99 

B. & F. 

Model .5000 
5010 
5030 

M.P.A. l'. A. Incl usi v e 
Three. 

\1,P.A. Standard 
Table Cabinet. 

VALVE SETS (3 
Open type, oak or - 

mahogany, corn - 
partutentfor bat- 
teries. 

Dark oak cabinet . 

Mahogany . 

Portable type, 
mahogany. 

Cabinet type, maim- 1 
gany, with doors. 

Valve). 
1 2 

1 

1 
1 

1 

1 

2 
2 

2 
2 

1 

14 3 0 

18 1:l 
20 2 
36 15 
36 15 
'lfi 15 
19 19 

9 
11 

II 
II 

0 
0 

27 7 G 

Receiver only. Switch for 2 or 3 
valves. Switch for headphones or 
Icud- speaker. 

With D.E. valves and batteries. 
bright 

With 3 B.S.A. Standard Peanut 
valves ani Batteries. 

Complete with aerial coil 'iu lid, 
valves, batteries, loud -speaker and 
headphones. 

Complete with valves, batteries and 
headphones. 
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BUYER'S GUIDE. -continued. 
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VALVE SETS (3 Valve). 

MARCH 17th, 1926. 

Manufacturer. Name of Set. 

Siemens Bros. &.,Co., Ltd., 
Woolwich, S.E.13. 

Venus Radiophone Co., 
1, Percy Street, Fartown, 
Huddersfield. 

White & Ritchie, 104, Rae- 
burn Place, Edinburgh. 

Bannister & Fitton, 27, 
Milnrow Road, Rochdale. 

Carpa Co " Ltd., " 312, 
Deansgate, Manchester. 

Excelsior Motor Co., Ltd., 
King's Road, Tyseley, 
Birmingham. 

Fallmi'field, J., Ltd., ti1162, 
Newman Street, W.1. 

Marconiphone Co., Ltd., 
210/212, Tottenham Court 
Road, London, W.1. 

Motorists' Purchasing Asso- 
ciation, Ltd., 62, Conduit 
Street, W.I. 

Prince's Electrical Clocks, 
Ltd., 173, New Bond 
Street, W.1. 

Venus Radiophone Co., 
1, Percy Street, Fartown, 
Huddersfield. 

White & Ritchie, 104, Rae- 
burn Place, Edinburgh. 

S.73.39 

M.I.P. 

V.R. III. 

B. & F. 

Carpiax Logodync 
Five. 

Excelophone .... 

Córner Cabinet .. 

V.B.4 

M.P.A. 5 - Valve 
Super Portable. 

M.P.A. Super 5 
Constructor's. 

M.P.A. 6 - Valve 
Portable de Luxe. 

Em -pe -a -dyne ... 
Princeps Concert 

Receivers. 

V.R. IV. 

V.11. de Luxe ... 

Type of Cabinet. 
Valves. 

Price. Description and Remarks. 
H.F. Det. L.F. 

Polished mahogany 

Portable, polished 
mahogany, with 
lid and carrying 
strap. 

Polished oak or 
mahogany. 

Oak case 

1 

1 

- - 
3 

1 

1 

1 
1 

valve 

1 

1 

2 
2 

s 

£ 
36 

32 

12 
21 

37 

s. 
0 

0 

0 
7 

10 

d. 
0 

0 

0 
6 

0 

Complete with valves, H.T. battery 
and 2 headphones, range 300- 
2,800 metres. 

Receiver only. Self- containing, on 
aerial or earth connections re- 
quired. 

Receiver only. 
Complete with valves, batteries and 

headphones. 
REFLEX NEUTRODYNE. Receiver 

only. 

VALVE SETS (4 or more 
Cabinet type, open. 

with compart- 
ment for bat- 
teries. 

Mahogany ¿'ase, 
with sloping en- 
graved front 
panel. 

Cabinet type, maho- 
gany or oak, with 
doors. 

Oak 

Mahogany 

Portable type, 
mahogany. 

Wood, veneer box. 

Portable type, 
mahogany. 

Carved mahogany 
cabinet. 

Cabinet type, maho- 
gany or oak, 
Jacobean finish. 

Satin and burr wal- 
nut. 

Polished oak or 
mahogany. 

Jacobean style, 
cupboard for bat- 
teries. 

American type, 
mahogany. 

1 

1 

1 
1 

1 

1 
1 

1 

5 

5 

6 

1 

1 

1 

1 

1 
1 

Valves). 
3 16 10 0 

valve s 

valve s 

valve s 

5 valve s 

4 valve s 

1 

5 valve s 

3 
3 
2 
2 

2 

2 

2 
2 

2 

2 
2 

2 

22 14 6 
24 7 6 
19 12 6 
28 10 0 

21 10 0 

23 10 0 

29 0 0 
63 0 0 

56 5 6 

34 2 6 

14 14 0 

42 15 I) 

13 2 6 

27 10 0 

29 0 0 

15 8 0 
25 5 6 

35 0 0 

50 0 0 

Receiver only. Switch for 3 or 4 
valves. Switch for headphones or 
loud -speaker. 

With D.E. valves and batteries. 
bright 

Receiver only. 
Complete with valves, batteries and 

headphones. 

Receiver only. Tuned anode. Selec- 
tive A.T.I. 

Complete with valves, batteries, 
headphones and aerial equipment. 

Do., with dull- emitter valves. 
Complete with valves, batteries, 

headphones and coils for 200 -1,600 
metres. 

Complete with valves and batteries. 

Complete with D.E. valves. bat- 
teries and headphones. Aerial 
coil in lid. 

Set only, with wiring diagram. 

Complete with valves, batteries and 
headphones. Aerial coils in lid. 

Complete with D.E. valves and 
batteries. 

Complete with 4 valves (H.F. 
trigger pair " and L.F.) and II.T. 

battery. Tuning by 1 knob only. 
Switch for local station or 5XX. 

Receiver only. 
Complete with valves, batteries, 

headphones and Amplion loud- 
speaker. 

NEUTROLivxE. Complete with valves. 
Tuning range 200 -600 metres. 

AMPLIFIERS. 

Manufacturer. Name of Set. Type of Cabinet. 
Valves. 

Price. Description and Remarks. 
H.F. L.F. 

Bannister & Fitton, 27, 
Milnrow Road, Rochdale. 

General Radio Co., Ltd., 
235, Regent Street, W.1. 

Siemens Bros.' & Co.,' Ltd., 
Woolwich, S.E.18. 

Venus Radiophone Co., 
1, Percy Street, Fartown, 
Huddersfield. 

B. & F. 2- Valve.. 

Ci.It.C. 502 

G.R.C. 503 
G.R.C. 504 
5.13.50 

S.B.36 

V.R.2A 
V.R. Portable 

Box type, oak or 
mahogany, front 
panel. 

Box type, front 
panel. 

Polished mahogany 

- - - 

- 
i - - - 
- - - - 

2 

- 
1 
1 

1 

2 

2 
2 
2 

£ 
7 

6 

6 
7 

11 

8 

12 
15 
28 

s. 
4 

0 

0 
11 

0 

8 

5 
8 
5 

d. 
0 

0 

0 
0 
0 

0 

0 
0 
6 

Set only. Valves extra. 

Set only. 

Power amplifier. 
Power amplifier, with L.S.5. valve, 

ternes extra. 
With 2 valves and batteries. 

Complete with valves. 
Set only. 
Complete with valves, batteries, 

phones and Aniplion loud -speaker. 

bat - 

head- 

The prices of the following Models of the Marconiphone Co., Ltd., have been reduced, viz. : Sterling Anodion R.1572, 2- valve, 
complete, to £13 14s. 4d. Sterling Long Range Anodion R.1565, 2- valve, complete, to £13 lis. 65. ; Sterling Anodion R.1584, 
3- valve, complete, to £23 1ls. 5d. ; Type 11, 4- valve, complete, to £34 12s. ; Sterling R.1537. 2 -valve Amplifier, to £5 15e. 
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7.--The Rejector Circuit. 
By S. O. PEARSON, B.Sc., A.M.I.E.E. 

1 
N discussing the circuit containing inductance and 

capacity in parallel in the previous section, it was 
assumed that no resistance was present in any part of 

the circuit; but in practice it is impossible to construct an 
inductance coil without resistance. Although the resist- 
ance in a condenser and the connecting wires is usually 
sufficiently small to be neglected, this is not so with the 
inductance itself, and the general case where resistance 
is present is considered here. 

It has been shown that a coil of inductance L having 
resistance R is equivalent to a pure inductance of L hen- 

Fig. t.- Parallel circuit (a) in which the inductance contains resistance and (b) the electrically equivalent circuit. 

ries connected in series with a pure resistance of R ohms, 
and thus the parallel circuit of Fig. I (a), Where the in- 
ductance coil possesses resistance R, is equivalent to the 
circuit of Fig. 1 (b), where the coil L has no resistance 
and the resistance R is free from inductance. 

Current Phases in the Branch Circuits. 
Let the effective value of the applied E.M.F. he E 

volts at a frequency of f cycles per second. Then the 
current through the upper branch RI, will be : 

E 
IL = 

Z 
amps. (I) 

and will lag behind E by an angle ¢ which is less than 
9o° (see Fig. 4, page 27o, of February: 17th issue). The 
conditions in the inductive branch of the circuit are shown 
by the vector diagram of Fig. 2 (a). Now, this current IL 
is equivalent to two component currents, I'L in phase with 

and I "L lagging behind E by 90 °, as shown by 
Fig. 2 (b). 

Referring now to the lower branch of the circuit, the 
current through the condenser will he : 

Ie = ; amps., 
c 

and this leads the voltage by exactly 90 °, the appropriate 
vector diagram being given in Fig. z (c). In order to 
find the resultant current drawn from the source of supply 
it is necessary to combine the vector diagrams (a) and (c) 
in Fig. 2, giving us the complete diagram as shown at 
(d). We see now that the two currents IL and Ie are no 
Ringer opposite in phase, as they were in the previous case, 
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and therefore their resultant cannot be found by a simple 
subtraction. To lind the resultant current, i.e., the cur- 
rent taken by the complete circuit' from the source of 
supply, it is necessary to complete the parallelogram of 
which IL and Ie are adjacent sides, namely, the 
parallelogram O IL I IC, as shown in Fig. 2 (d). Then 
the vector OI gives the total current I in the leads supply- 
ing the circuit, and the total impedance Z of the com- 
bined circuit is equal to the ratio of voltage to current, 
i.c., Z = E/I ohms. 

Impedance Greatest at Resonance. 
Suppose now that the capacity C could be varied over 

a wide range, the frequency being fixed ; then the current 
in the coil would remain unchanged, and the condenser 
current I would be directly proportional to the capacity, 
so that the resultant current I would vary both in phase 
and in magnitude. In the vector diagram of Fig. 3 (a) 
the dotted line vectors, 1, 2, 3, 4, 5, show the resultant 
current for the several values, OA, OB, OC, OD, OF, 
respectively, of the condenser current. Now, obviously 
the shortest of these vectors is No. 3, which is exactly 
in phase with the applied voltage E, and therefore there 
is a certain value of condenser current It, which will make 
the main current I a minimum, this minimum current being 
in phase with the applied E.I.F. Under these con- 
ditions the impedance Z of the circuit is clearly a maxi- 
mum. When this occurs the circuit is tuned to complete 
resonance with the frequency f of the applied voltage. 
It should be noted here that the conditions are exactly 

E 

(a) 

E 

+ I L o IE 

(b) 

E E 

rI 
` IC .r 

0 
(d) 

Fig. 2.- Vector diagrams (a) and (b) for the inductive branch of 
the circuits in Fig. t ; (c) for the condenser branch, and (d) for 

the complete circuit 

the reverse of those obtaining in a series circuit tuned 
to resonance, namely, in the parallel circuit minimum 
current is taken from the source of supply- at complete 
resonance, the impedance having a maximum value, 
whereas in the series circuit the current is greatest at 
the resonant frequency, the impedance having a minimum 
value. For these reasons the parallel -tuned circuit is 
called a " rejector circuit," and the series -tuned circuit 
an " acceptor circuit," especially when the two circuits 
are ,used simultaneously in a filter .system for cutting out 
a powerful local station. 
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In tuning a parallel circuit to resonance then we are 
arranging the circuit to offer the greatest possible impe- 
dance to currents of a certain desired frequency or wave- 
length and to offer a low impedance to currents of other 
frequencies, and the observations made with regard to 
selectivity and signal strength in connection with the series 
circuit can be applied in general to the parallel circuit. 
The resonance curves showing the relation between fre- 
quency and impedance must reach as high a maximum 
value as possible at the resonant frequency, and the peak 
must be as sharp and pointed as possible. From the 
phase relations shown by the vector diagram of Fig. 3 (b) 
we can find what the necessary conditions are for obtain- 
ing the highest possible impedance at the frequency of 
complete resonance. At this frequency we saw that the result - 

E E 

F O C B A 

(a) 
Fig. 3. -(a) Vector diagram to show that the current is a 
mínimum when in phase with the voltage. (b) Vector diagram 

of parallel circuit tuned to resonance. 

ant current I is in phase with the applied voltage E. This 
means that all currents and components of currents which 
are go° out of phase with the voltage E completely 
neutralise each other and leave only the in -phase com- 
ponent I, and from the figure it is quite clear that the 
condenser current le is exactly equal and opposite to the 
component I "L of the current IL through the coil. Thus 
at complete resonance Ic= I "L. From this simple 
relationship we could find a formula giving the exact 
value of the resonant frequency in terms of the constants 
of the circuit, but at the high frequencies and compara- 
tively low resistances employed in tuned wireless circuits 
the angle of 'lag o in the coil approaches very nearly to 
qo °, and very little error is introduced if it is assumed 
that I "L= IL when determining the value of the resonant 
frequency. When this is done the conditions are the 
same as for the circuit without resistance, and therefore 
the resonant frequency is approximately the same, being 

given by f - _ ;approximately). 
z; s/ l.(: 

Calculating the Maximum Impedance. 
The maximum impedance Z of the circuit of Fig. r, 

obtained when it is tuned to complete resonance, is equal 
to the ratio of the applied voltage E to the main current I 
drawn from the source of supply, i.e., Z = E(I ohms. 
But from the vector diagram of Fig. 3 (b) we see that 

I = IL cos q5= 
Z 

cos 0, from equation (r) above. There- 

fore the circuit impedance 

Z = Lt ohms (2) 
cos ¢ 

Now the resistance, reactance and impedance of a coil 
can be very simply represented by the three sides of a 
right -angled triangle as shown in Fig. 4. The sides AB 
and BC adjacent to the right angle are drawn propor- 
tional in length to the resistance R and reactance XL 
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respectively, the third side AC representing the impedance 
Z, to the same scale, because Z1'= is/ R2+ XL2. The 
angle g5, opposite the side representing the reactance 
XL, is equal to the angle of lag in the coil. A right - 
angled triangle used in this way is called an " impedance 
triangle." 

Flom the impedance triangle we see that cos $ =-- 
Z, 

and substituting this value for cos o in equation (2) we 
find that the impedance of the complete circuit is equal 

to R- ohms. Since the resistance is small compared 

with the reactance XL, the numerical value of the impe- 
dance of the coil is very approximately equal to its re- 
actance, and therefore the impedance of the complete 

tuned circuit is given by Z = u- - 
(z (approxi- 

mately). But at complete resonance the frequency 

f- r , and therefore 
zr, I.0 

Z = R ohms (3) 

Conditions for Best Results. 

This is not an approximation, but an exact formula iii 

spite of our having made two approximations in arriving 
at the result, this being the case because the errors intro- 
duced are in opposite directions and balance out. We 
see then that the maximum impedance obtainable is in- 
versely proportional to the resistance and directly pro- 
portional to the ratio of inductance to 
capacity. Therefore, exactly as in the 
case of the series circuit, it is very im- 
portant to keep the resistance down to 
a low value and to use the highest 
practicable ratio of inductance to 
capacity. 

The current E/Z taken by the tuned 
circuit is exactly in phase with the 
voltage applied to it, and therefore the 
impedance Z is equivalent to a pure 
resistance of L CR ohms, in fact, the Fig. 4 -Impedance 

e , triangle for atun- 
quantity L /CR is often called the ing coli 

" equivalent non -inductive resistance " of the tuned 
circuit. 

General Application of Series and Parallel Circuits. 
Et has been shown that for a tuned series circuit the 

voltage obtained across the coil or condenser is many 
times greater than the applied F.M.F., whereas for thé 
parallel circuit the potential difference across the circuit 
is always equal to the applied voltage, and under no cir- 
cumstances can a higher voltage be obtained in any part 
of the circuit. It is obvious then that the choice of 
series or parallel oscillatory citcuít will depend entirely 
on the nature of the remainder of the circuit to which 
the oscillatory circuit is to be connected. Now, since the 
series circuit has low impedance when tuned to resonance, 
it will usually be found in places where the resistance 
or impedance of the remainder of the circuit of which it 
forms a part is low, and also, of course, in places where 
it is independent of other parts of the circuit, such, for 
instance, as a tuned grid circuit which is inductively 

C 
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Wireless Circuits in Theory and Practice. - 
coupled to an aerial or to another coil carrying an oscilla- 
tory current. It depends for its selecting properties on 
the production of a high voltage across the condenser or 
coil, at the resonant frequency, compared with the avail- 

` able applied or induced E.M.F., voltages of other fre- 
quencies than the resonant frequency not being magnified 
in this way. 

The parallel circuit, on the other hand, does not possess 
the property of producing voltages greater than the ap- 
plied E.M.F. in any part of the circuit, and by itself 
would not be capable of selecting any par - 
ticular band of frequencies or wavelengths. 
But if it is connected in series with part 
of a circuit which has a high resistance 
more or less Lidependent of frequency, it 
can then he made to operate as a selector 
of any desired frequency as explained 
below. These are the conditions under 
which a parallel circuit is always found 
in practice, the most common instance 
being the tuned circuit in the plate circuit 
of a valve, the internal plate to filament 
resistance of the valve representing the high series resist- 
ance more or less independent of the 'frequency. 

Parallel Circuit in Series with a Resistance. 
In Fig. 5 a parallel tuned circuit or oscillatory circuit 

LRC is shown connected in series with a resistance R. 
Suppose that a high -frequency voltage whose R.M.S. 
value is E volts is applied to the ends of the circuit from 
the source A, and that the closed loop is tuned to com- 
plete resonance with the frequency of the applied E.M.F. 
Then the closed loop is equivalent to a non -inductive 
resistance of I.r'CR ohms, and the effective resistance of 
the whole circuit is therefore equal to (R, + L /CR) ohms, 
and the current in the circuit will be equal to the applied 
voltage divided by this resistance. Now, since the volt- 
age across each portion of the circuit is exactly in phase 
with the current, the total applied voltage E will be equal 
to the arithmetical sum of the voltages Er and E,; across 
the resistance R, and the closed loop respectively. But 
by Ohm's Law we see that Er -IR, and E,. =I x L/ CR 
volts, where I is the current through the circuit, and there- 
fore the total applied voltage is divided between the two 
portions in the direct ratio of the equivalent resistances of 
those portions, ie., E " -7 where Zr - L/CR, R and is 

the impedance or equivalent resistance of the closed loop 
at the frequency of resonance. 

Voltage Distribution. 
Now, the greatest E.M.F. or potential difference exist- 

ing in any part of the circuit is the applied voltage E, 
and in tuning the circuit to resonance we require to get 
the highest possible fraction of this available potential 
difference across the tuned portion LRC and only a small 
fraction across the series resistance R and therefore 
at complete resonance L /CR must be large compared with 
Rt. Thus the coil resistance R should be as small as 
possible, and the higher the ratio L/C the better. On 
the other hand, for any non- resonant frequency due to 
an undesired signal it is necessary that the greater part 
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of its E.M.F. should be expended across the series 
resistance, leaving the smallest possible fraction across the 
loop. Thus, for non -resonant frequencies the impedance 
Z of the loop circuit must be small compared with the 
series resistance R,. It must be remembered that for 
frequencies different from the resonant valúe the effective 
impedance of the loop circuit is not L/ CR ohms, but has 
a value very much below this if the circuit is properly 
designed. 

.- -Ea --E0 
E 

5. -Tuned parallel cir- cuit connected In serles wish 
a resistance such as the in- ternal resistance of a valve. 

. The Tuned Anode Circuit. 
The circuit under consideration is with- 

out doubt one of the most important used 
in connection with receiving valves, and -a 
numerical example is given here in order to 
shoe- clearly the selecting properties of 
such a circuit. As in a previous example 
given in connection with the ordinary series 
circuit, suppose that the coil has an -in- 
ductance of 5,065 microhenries and a high - 
frequency resistance of 20 ohms, and let 
the condenser in parallel with it have a 
capacity of 0.0005 mfd. Then the resonant 

frequency calculated from the formula f = I will 
2r%/LC 

10o,000 cycles per second, corresponding to a wavelength 
of 3,000 metres, and at this frequency the equivalent 
resistance of the tuned portion of the circuit will be : 

5,065 
CR 0.0005 x 20 - 506,500 ohms. 

Suppose that the series resistance R, is of the same order 
as the internal plate to filament resistance of a receiving 
valve, say, 20,000 ohms, and that the available signal E.M.F. in the circuit is TO volts. 'Then this voltage will 
be divided between the two portions of the circuit in the 
ratio of 506.500 to 20,000 -that is, in the ratio of 25.3 
to r. That is to say, the voltage set up across the tuned 
portion of the circuit is more than twenty -live times as 
great as that set up across the series resistance R the 
actual value of the potential difference across the tuned 
circuit being 9.63 volts, only 0.37 volt being wasted 
across the resistance. 

Suppose now that another signal, also producing ro 
volts across the whole circuit, has a frequency of 105,000 
cycles per second (corresponding to a wavelength of 2,86o 
metres). To a current of this frequency the loop circuit, 
still tuned to ioo,000 cycles, offers an' impedance of about 
11,000 ohms, and from this we see that the voltage set up 
across the tuned portion of the circuit is in this case only 
just over half as great as that across the series resistance. 
The value of the series resistance Rt plays a very im- 
portant part as regards the selectivity, and this particular 
circuit will be referred to again when dealing with tuned 
plate circuits in valve receivers. 

(The nest instalment will deal with the aerial circuit 
of the receiver. It will be shown how the aerial func- 
tions as a collector of energy, and how it may be_ tuned 
to the wavelength of incoming signals. The question of 
efficiency will also be discussed, and it will be show 
how flrc constants of the aerial may be chosen to obtain 
a high degree of efficiency.) 

- 
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Secretaries of Local Clubs are invited to send in for publication club news of general interest. 

A Wireless Museum. 
The Southport and District Radio 

Society has hit upon the original idea of 
opening a miniature museum of curious 
wireless apparatus. The museum was 
inspected at the society's last meeting, 

'to the evident amusement of the visitors.! 
o o o 0 

Pennants for Club Members. 
An interesting innovation has been in- 

troduced by the Ipswich and District 
Radio Society. At a small cost each 
member is supplied with a pennant, bear- 
ing the initials " I.R.S.," suitable for 
display at the top of the aerial mast or 
in any other prominent outside position. 

Apart from its value as a publicity aid, 
the pennant serves to inform the general 
public where a club member is to be 
found who will render " wireless " help. 

0 0 0 0 

The Social Side. 
An interesting feature of the whist 

drive. recently held by the Bristol and 
District Radio Society was a display, 
after the award of prizes, of a number 
of home -built receivers. The instruments 
revealed much painstaking work on the 
part of their constructors. 

On Friday, March 26th, the society is 
to be visited by Mr. Appleton, Station 
Director at Cardiff, who will deliver a 
lecture of topical broadcast interest. It 
is hoped that all members will be present 
and that they will bring interested 
friends. 

Hon. Secretary : Mr. C. S. ,Hurley, 46, 
Cotswold Road, Bedminster, Bristol. 

O000 
Choosing Valves.. 

There are at present about 100 types 
of valves on the market, and for the 
amateur, and more especially the be- 
ginner, the question of choice is a dif- 
ficult one. Members of the Croydon 
Wireless Society, however, who heard 
Mr. L. F. Fdgarty's lecture on Monday, 
March 1st, felt professionally equipped 
in the -technicalities of the subject. 

Mr. Fogarty, whose lecture was on 
" The Choice of Thermionic Valves " 
carefully described the component parts 
of a valve, and °outlined the different 
kinds of valves available for fulfilling 
the various functions in a wireless re- 
ceiver. The necessity of being able to 
read valve curves was strongly empha- 
sised, and in this connection the suitably 
enlarged diagrams of characteristic 
curves proved very helpful. 

Visitors are cordially invited to attend 
the society's meetings on Mondays at 128, 
George Street, Croydon. 
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A Visit to Northolt. 
Through the kindness of the Post Office 

officials members of the High Wycombe 
Royal Grammar School Wireless Society 
were privileged to visit Northolt wireless 
station on March 2nd. 

The party were first shown the power 
plant, after which they were conducted 
over the transmitting room. Here they 
saw the arc and valve transmitters in 
operation, and many points of interest 
were clearly explained. Special interest 
was shown in the arrangements by which 
the staff were endeavouring to eliminate 
interference and to remedy any defects. 

Hon. Sec. : Mr. Ken. T. Fox, " Croy - 
land," 111, Totteridge Road, High 
Wycombe. 0000 
Evolution of Direction Finding. 

Mr. R. Keen, B.Eng., the well -known 
authority on wireless direction finding, 
delivered an interesting lecture on the 
subject before a large gathering of mem- 
bers of the Sheffield and District Wire- 
less Society on February 26th. 

The various forms of D.F. apparatus, 

FORTHCOMING EVENTS. 
WEDNESDAY, MARCH 17th. 

Tottenham. Wireless Society. At 8 p.m. 
At the Institute, 10, Bruce Grore. 
Demonstration and . Exhibition of 
Crystal Sets. 

;Boswell Hill and District Radio Socictlt. 
At 8 p.m. At St. James's Schools. 
Fortis Green. Lecture: "Frequency in 
.Relation to Broadcasting," by Mr. 
J. H. A. Whitehouse, of the B.B.C. 

Edinburgh and District Radio Society. At 
117, George Street. Lecture: "Power 
Supply front Mains," by Mr. W. 
W inkier. 

Barnsley and District Wireless Association. 
At 8 p.m. At 22, Market Street. 
Lecture: " Values, II.," by Mr. T). W. 
Milner, B.Sc. 

North Middlesex 'Fireless Club. At 8.30 
.p.m. At the Shaftesbury Hall. Annual 
General Meeting. 

THURSDAY, MARCH 18th. 

Golders Green and Hendon Radio Society. 
At 8 p.m. At the Club House, IVill, 
field D'a,,,. Lecture: "Characteristic 
Value Carves and their Interpretation," 
by air. L. F. Fogarty, 

FRIDAY, MARCH 19th. 

Radio Society of Great Britain. Trans- 
mitter and Relay Section. At 6 p.,,,. 
At the Institution of Electrical En- 
gineers, Suroy Place, W.C.2. Open Dis - 
cussion: " Short Wave Transmitters." 

Sheffield and District Wireless Soricty. At 
7.30 p.m. At the Dept. of Applied 
Science, St. George's Square. Experi- 
n,entol Work (5), Adjustments of 
Simple Circuits. 

MONDAY, MARCH 22nd. 
Hackney and District Radio Society. At 

8 p.m. an evening with M. Cunning - 
ham's 5 -cal re set. 

Swansee Radio Society. Technical Talk 
by Mr. Coll'or,,, of the B.B.C. 

All photographs published will be paid for. 

from the simple frame to the modern 
Bellini Tosi equipment as used on land 
and ship stations, were dealt with in 
turn. Particular interest was aroused by 
Mr. Keen's description of the latest 
Transatlantic and Continental receiving 
stations of the Marconi company at 
Brentwood, the Bellini Tosi aerial system 
being illustrated on the screen. 

0000 
Sale and Exchange. 

The benefits of a Sale and Exchange 
night were appreciated by members of the 
Muswell Hill and District Radio Society 
on March 3rd, when much surplus appar- 
atus changed hands to the advantage of 
all. A percentage of the receipts were 
apportioned to the society's funds. 

An application for a transmitting 
licence is shortly to be made, and it is 
expected that this step will mean an 
accession of many new members. Full 
particulars of membership are obtainable 
from the hon. secretary, Mr. Gerald S. 
Sessions, 20, Grasmere Road, Muswell 
Hill, N.10. 0000 
Detectors and their History. 

A fascinating lecture dealing with his- 
tory of detectors, from the coherer to 
the valve, was given by Mr. E. Beat 
before the City of Belfast Y.M.C.A. 
Radio Club on February 23rd. 

Mr. Beat gave a lucid explanation of 
the various methods used to detect wire- 
less signals, and pointed out the defects 
encountered with each under working 
conditions. Considerable interest was 
shown in the hot cathode metal vapour 
valve. 

Hon. Seeretary : J. J. Cowley, 4, St. 
Paull' Street, Belfast. 0000 
Short -wave Competition at South 

Woodford. 
The South Woodford Radio Society, 

which has resumed meetings on Monday 
evenings, held an interesting competition 
in the operation of short wave receivers 
on March 1st. 

One of the receivers, constructed by 
Mr. Collinson (of the Collinson Screw 
Co.) incorporated an adaptation of the 
Reinartz circuit and a specially geared 
condenser ; another set by Mr. Nickless 
(2KT), the president, employed the usual 
loose -coupled toner. 'I'he Reinartz cir- 
cuit was also embodied in Mr. Fuller's 
instrument, in which the aerial coil was 
wound round an ordinary matchbox. 

Owing to lack of time the sets could 
not all be tried, but in tests undertaken 
during the evening Mr. Collinson's 
receiver carried off the honours. 
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The Editor does not hold himself reponsible for the opinions of his correspondents. 
Corrrespondence should be addressed to the Editor, "The Wireless Woad," Dorset House, Tudo: Street, E.C.4, and must be accompanied by the writer's name and add:ess. 

THE RUGBY TELEPHONY EXPERIMENTS. 
Sir, -With reference to thy. various letters commenting on 

the transmissions from Rugby, I have also heard these trans- 
missions for the last four or five Sundays. Both Rugby and 
the replies have been heard; speech was very distorted, of the 
two 'stations New York being the clearer 

I think the reason for hearing this reply is that the speaker 
at Rugby has either a pair of headphones on, from which the 
reply is audible, or else there is a loud -speaker in the same room. 

The strength of the reply is accounted for by the fact that 
(if my information is correct) the American signals are received 
at a station away from Rugby, amplified, and then carried by 
land line to Rugby. LF.O MASON. 

Blackburn. 

Sir, -I have listened in to the tests on the second and subse- 
quent Sundays and found that, with very critical adjustment 
of tuning and reaction, it was possible to hear the speakers 
at both ends with equal clarity and strength There was no 
question of Rugby coming in with a roar" and New York being 
weak in comparison. Apparently the station is working L r 
these tests on a wavelength between 5,000 -6.000 metres, and it 
is necessary to have the receiving set in oscillation before proper 
results are attained. From time to time code signal OKE in 
Morse is transmitted. Perhaps in due time we shall all know 
more about the inner working of these tests. W. A. PARK. 

Manchester. 

Sir, -I was listening for anything that might be on the ether 
on March 7th, and happened to pick up Rugby with an 880 turn 
slab coil in the aerial and a Daventry coil for reaction on a 
two -valve set detector and low frequency. I beard both 
stations absolutely clearly when the set was oscillating strongiy 
with sufficient strength to work an Arupliou Radiolux so that 
the American operatcr could be heard all over the room and 
the Rugby operator all over the house. The tests were of rn 
extremely interesting nature. as they lasted from about I. p.m. 
to about 5.30 p.m., and various newspaper representatives and 
P.O. engineers spoke on both sides. It was possible to hear 
every word distinctly, and often the speaker on this side would 
ask for a sentence to be repeated which I had heard perfectly. 
One of the P.O. engineers informed the American to whom he 
was speaking, in answer to the latter's question, that it was im- 
possible for an ordinary listener to hear both sides of the t r n- 
versation, although an American listener might hear his (the 
American's) side, but not the English, and rire reran ; this, 
course, is disproved by the results obtained by myself and other 
readers. 

I can endorse " \V.E.P.'s " and " T.F.B.'a " statements that 
the receiver has to be oscillating to receive the telephony et 
all ; also I found that when just oscillating the speech was 
distorted and unintelligible, though very loud. and that the 
reaction had to be brought right up to the aerial coil before the 
speech was clear : it was then not so loud, but it was finite 
enough to work the load- speakér, as stated. 

Are these peculiar effects due to the telephony transmitters 
making use of the side hand system, es stated in the article 
in your issue of March 3rd, and as the carrier wave is sup - 
pressed, does this mean that an oscillating receiver does not 
interfere with other receivers in the n eighbnnrhood which may 
be tuned to the same wavelength ? 

If this is so, why could not the B.B.C. programmes be trans- 
mitted on this system and thus obviate the oscillation nuisance? 

Bucks: A. A. H. 

Sir, -On Sunday-, February 28th, at 2 p.m., I was using a four - 
valve 1 -v -2 tuned anode set, the nearest coils then at hand being lgtanic 1,250 and 1,500, and these were plugged in aerial and 
anode sockets. Almost immediately "Hallo, New York was 
heard, and also the answer, perfectly clear on loudspeaker. 
Small adjustments were made and the set was kept in the oscil- lating condition and I settled down to log the Yankee speech. The names of various gentlemen engaged at both ends were e.,ily read, and questions asked by the Americans were splen- 
didly clear. This experience was repeated on March 7th with the above coils. The use of 500, 600. and 750 coils with the set just oscillating brings Rugby in with a crash, but it is blurred, and the New York signals are drowned by mush. Per- haps readers can shed some light on why the American signals can be heard with a 1,250 aerial coil tuned by 0.0005 condenser. Sittingbourne, Kent. C. BORNER. 

Sir, -On Saturday night last, February 27th, using a detector - and one -valve low- frequency receiver with Reinartz reaction, I happened to be changing my coils, both aerial and re- action, when a voice could be distinctly beard at fairly lend strength, and in reply another. less loud and much less dis- tinct, engaged in ,ndinary conversation. It became obvious that it was a talk between England and New York, and I naturally put it down to the Rugby tests. The strange thing to nie. is, however, that no coils whatever were necessary and that there were i,reaks in both circuits where the coils should have been. }Iow is this explained' 
It was learnt ii -om the conversation that they were to carry 

on again next morning at 9A5 a.m., and on listening -in the American voice was quite distinct -in fact, it was distinctly amusing when it corrected the Englishman's effort at pronoun -: dug " Arkansas." Another curious point about the previous evening's test was that apparently the Englishman was troubled 
by atmospherics, whereas there was not the slightest trace of them in my reception. C. W. S. \VARELL. 

Cowes, I.O.W. 

Sir, -I think the explanation of the fact that both Rugby 
and Long Island were heard un the same wavelength is that 
the Long Island operator's remarks were picked up by the 
microphone at Rugby from a loud -speaker, which the operator 
was CS itlently using instead of 'phones. The abnormal strength 
of static on this occasion could be accounted for in the same 
way. 

In my opinion the remarks heard by your correspondents 
from the " other side " were merely a relay from Rugby. 

Dalston. E.B. FRED. L. D. JONES 
(2BND). 

Sir, --With reference to the three letters headed " Rugby 
Telephony Tests " in The ll-irelrs.s World of March 3rd, I 
have heard these tests myself on Sundays on about 7,600 
metres or more. using only a single valve with autodyne reaction 
and an aerial 180 feet lung. Both Rugby and New- York cane 
in quite clearly, and Pearly every word was received perfectly 
during the tests from New York. 

It is surprising that it did not occur to any of your three 
correspondents that they were listening to a different system 
of modulation from that which they have ever heard before, and 
that there was. in the ordinary sense, no carrier wave whatever. 
Of course, it was there, but was modulated to the maximum, 
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and the voice of the operator controlled the whole output of 

the transmitter, so that when he was not speaking there was 
no radiation and so no interference on New York, who was 
using the same wavelength and system. By this method duplex 
working is very simple. 

It will be found that to receive the speech clearly the set 
must be oscillating, and that only on one adjustment can the 
speech be received free from distortion; when this ie found 
the adjustment for New York will be found also. 

By this method of modulation the range of a telephone trans- 
mitter can be increased enormously, and at the same time that 
of the receiver. The quality of speech seems quite go -d, but 
I'do not think it would be as pure as the usual method if it 
were used for the higher audio frequencies. 

It would be interesting to know the system of modulation 
used. The pure carrier wave can be heard when the operator 
presses a key and signals a short dash which means " Not 
Received O.K." 

After all the amount of " phone" work that the amateur 
has done on 1,000 and 440 metres, why has this system not 
been heard before? It would appear that the professional has 
" put one across him " this time. 

As a consistent reader of The Wireless World since 1917, 

please allow me to take this opportunity of thanking you for 

the many fine articles you have published, and wishing you 
every success in the future. N. C. HARDMAN 

Cloughfold, near Manchester. (G 2P0). 

A QUESTION OF NOMENCLATURE. 

Sir, -May I be permitted to draw attention to an important 
error of nomenclature in Dr. Smith Rose's article on " Polaris- 
ation of Wireless Waves" (The Wireless World, Dec. 16th, 
1925, p. 159), especially since it has previously been made by 
Dr. Alexanderson (The Wireless World, Sept. 16th, 1925, 

p. 373)? 
In the above articles the plane of polarisation of a plane 

polarised beam is made to coincide with the plane of the 
electric vector (i.e., plane of the electric field), whilst hitherto 
(since 1890) it has, throughout the field of optics and electro- 
magnetism, been taken to coincide with that of the magnetic 
rector. If a change is to be made, then it ought to be carried 
out by international agreement to ensure the widest publicity, 
otherwise we shall be laying ourselves open to considerable con - 

fusion and misinterpretation. 
The position can be fully understood when we investigate the 

history of the term " plane of polarisation," which was defined 
over a century ago in the following way. If we have a beam 
of light reflected at a particular angle from a substance such 
as a glass slab the reflected beam is said to be polarised in the 
plane of incidence (i.e., the plane containing the incident ray 
and the normal to the reflecting surface). 

According to the older theories, light was due to a transverse 
vibration of some " light " particle much in the same way as 

we have transverse vibration in a stretched string. Dynamical 
explanations of experimental results were given (with varying 
success) by Neumann, MacCullagh, Kirchhoff, Voigt, and by 
Ketteler, Boussinesq, Green, Kelvin, Lorenz and Rayleigh. The 
first group assumed that the light vector or direction of vibra- 
tion coincided with the plane of polarisation, whilst with the 
second group it was taken to be perpendicular. 

They obtained approximately the same end results by postu- 
lating different " properties " to the medium in which the vibra- 
tion took place and different " boundary conditions " which had 
to be obeyed at the interface of two media. The long, and 
sometimes bitter, quarrel between these two schools was dis- 
solved with the advent of Clerk Maxwell's electromagnetic 
theory in 1865, and incidentally here it will be seen an enor- 
mous advantage of Maxwell's theory that no arbitrary boundary 
conditions have to be specified. 

Fresnel had developed a kinematical theory, or rather illus- 
tration, which was in agreement with experimental results, the 
main difficulty being the physical realisation of his postulates. 
In Fresnel's theory the, plane of polarisation was perpendicular 
to the plane of vibration, each perpendicular to the direction 
of propagation. 

With the arrival of Maxwell's theory the problem acquired 
a different.meaning, i.e., is the action of light to he ascribed 
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to the electrical or to the (inseparable) magnetic .oscillation? 
This problem was settled by a series of experiments begun in 
1890 by O. Wiener (Ann. der. Physik, Vol. 40, p. 203, 1890) on 
the photographic action in stationary waves, who proved that 
it was the electrical component that caused the action, i.e., the 
plane of vibration in Fresnel's theory must correspond to the 
electric vector, and hence the plane of polarisation must corre- 
spond to the magnetic vector. 

W. EWART WILLIAMS. 
Wheatstone Laboratory, King's College, Strand, W.C.2. 

Sir, -I am very much indebted to Mr. Williams for his timely 
letter on the laxity of our nomenclature in regard to polarised 
wireless waves; especially as I should be the last to wish to 
add to the number of misleading terms which already prevail 
in wireless literature. It is only during the last year or two 
that we have been much concerned with the state of polarisation 
of wireless waves as used in practical communication, and it is 
probably not too late to put the matter on a sure foundation. 

Mr. Williams is, of course, perfectly-correct in his definition 
of the term " plane of polarisation " as derived from the his- 
tory of physical optics. I can remember going to some trouble 
to verify the exact meaning- of the terni some two or three 
years ago when I first had to discriminate between wireless 
waves polarised in different planes. At that time I discovered 
that in the wireless profession it was customary to term as 
"vertically polarised" the waves emitted from an ordinary ver- 
tical aerial, i.e., waves in which the electric force lies in a 
vertical plane. In one of my papers published in 1924 I tried 
to draw a compromise by designating such waves as " normally 
polarised,"' and waves in which the magnetic force is contained 
in a vertical plane were termed " abnormally polarised." I 
found, however, that these expressions led to great confusion, 
and since then I am afraid I have simply fallen into line with 
those who have gone before me ; and Mr. Williams has himself 
discovered that I am not the only sinner in this respect. I have 
always tried, however, to make perfectly clear the meaning 
which I ascribed to the terms used ; and I trust that Mr. Wil- 
liams will grant that in my article to which he refers, the 
directions of the forces in each type of wave are clearly ex- 
plained both in the text and the diagrams. 

I am well aware, however, that the mere citation of other 
defaulters will not assist us in correcting a mistake, and I trust 
that now the matter has been opened for discussion we may get 
the nomenclature put right once and for all. I am fairly con- 
vinced that unless some agreed decision is arrived at, there will 
be a certain amount of confusion of terms in the future of wire- 
less research. In anticipation of reaching some international 
agreement on the matter, as suggested by Mr. Williams, I should 
like to put forward two proposals for discussion. The first is 
that the plane of polarisation should be referred to the electric 
vector instead of to the magnetic vector; while the second is 
that the definition of the plane of polarisation should be altered 
to be the plane containing the electric vector. The first proposal 
is based upon the idea that in an electromagnetic wave the 
electric force is more fundamental than the magnetic force, 
since the latter is merely the result of the motion of the former. 
As an example illustrating this point, suppose that an observer 
of a wireless wave, instead of remaining stationary, moves 
along in the direction of the wave with the same velocity. To 
this observer, the magnetic force of the wave will not be per- 
ceptible, and in order to determine the state of polarisation of 
the wave reference would have to be made to the electric force. 
The second proposal has for its sole justification the fact that. 
if no objection is seen from the optical use of the terms, it will 
be more convenient to continue the use of the somewhat artificial 
meanings of the terms, as already employed among the wireless 
community. R. L. SMITH ROSE. 

National Physical Laboratory, Teddington. 

LIGHTSHIP TELEPHONY. 
Sir, -I wonder how many readers hear the lightships' tele- 

phony on about 250 metres? 
They are mostly situated off Kent. and are all 30 miles or 

over from my station, yet they are all tuned in at good loud- 
speaker strength on 2 valves (0 -v -1). 
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Much interesting nautical information and amateur " weather 
forecasts " (often more accurate than tha professional ones :j are also picked up. 

I can easily tune them all in on 0 -v -0 at R5.6. 
They call up Ramsgate at 8.30 a.m, and 51'0 -6 p.m. to check their automatic call -up bells, which sound very like the B.B.C. tuning note. 
Those I have heard on the loud- speaker are :- Ramsgate P.O., The Tongue, The Gull, The Shipwash, The Kentish Knock, North Goodwins, South Goodwins, The Alert. and The Walton. 
The best coils to use are A.T.I. 35, A.T.C. in series, T.A. 50, and reaction about 25 -50. 
I am not sure of the power used by the lightship transmitters, but if any of your readers could give me any information I should be very grateful. RONALD C. HORSNELL. Burnham -on- Crouch, Essex. 

INTERFERENCE IN ST. JOHN'S WOOD. 
Sir, -I must thank you for your notice in Broadcast Brevities 

in The ll'irelesç World of February 24th under the heading 
." Interference Ad Nauseam" 

I have been trying for two years to track this down, even to the extent of walking the streets with a portable set endeavour- 
ing to locate the interference, but, thanks to the publicity given, 
I have been able to -day to get a test at the local sorting office, and have definitely located tl. s trouble, which no doubt will in 
clue course be attended to. 

I should also like to thank, through you, those local people 
who have helped me in my endeavours. 

Wishing your paper every success. 
St. John's Wood, N W.8. R. VVALDO EMERSON. 

CONDENSER DIALS. 
Sir. -With reference to the letter from Mr. Adshead in The 

Wireless: World of February 17th, page 278, it might interest 
Mr. Adshead to know that the " Colvern " selector is supplied 
with 0 -100 dial, and with further reference to the subject of 
dial values, it is obvious that if we have a dial value readable 
in percentage, values are more relevant to capacity than degrees. If we express dial values in percentages, 64% of a maximum 
capacity of, say, 0.0005 is quickly determinable as a relative 
quantity; 70 degrees 45 minutes 12 seconds of arc, assumed as 
an exact reading of a position, is not readily converted into an equivalent capacity. 

We agree with Mr. Adshead's remarks, but he would perhaps 
be surprised at the many letters we have to write explaining our reasons for using the percentage scale. At the same time, we 
do receive letters of compliment fr'oni advanced workers. 

The essential feature for exacting requirements, however, is not only a finely geared percentage scale, but also that the scale 
value is relative to the fine motion, also perfect insulation and 
screening. 

For short -wave work and all exacting requirements, perfect 
balance or exact tuning is usually a point equal to 1- 1,000th part of the capacity employed, a position readily located and a readable value with the Colvern selector. 

No doubt, eventually, all British dials will be marked 0 -100. 
and of more than passing importance is the fact that the dial value should be readable relatively to the fine movement 
provided. F. E. COLLINSON, Managing Director, 

London, E.17. Collinscn's Precision Screw Co., Ltd. 

RAPID INDICATION OF BROADCASTING STATIONS. 
Sir, -Since the advent and development of broadcasting much 

has been heard and written about the difficulty of distinguish- 
ing one broadcasting station from another, a difficulty very often accentuated by dialectual differences, long intervals, and 
atmospherics. Towards its solution minds have even turned 
to the adoption of an " international " language. Apart from the great difficulty of coming to an understanding as to what that language should be -and getting people to learn that language -there will always be with its the problem of the vari- 
ous foreign accents, which will make even an international. 
language difficult to understand over the wireless. The bring- 
ing into use of an international language for this purpose seems 
to me a long way off, and, as there is unquestionably a great 

Ìs.í,.' _ ,. 
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need now for some simple method of announcing and indicating the various stations, I venture to put forward a scheme which, I feel, would meet the needs of listeners all over the world. Moreover, my scheme has the great advantage of being based on that which is already international, whilst at the same time is simple to understand, easy to adopt, inexpensive to install, and requires the minimum of trouble to operate. For its working it is essential that each broadcasting station be given a distinguishing number, which I think could be easily arranged by the International Radio Conference at Geneva- sentiment not playing a part here as it does in the-question of adopting a language. Having given each station a number, a list of the respective numbers allocated to the various stations would be published by the wireless Press of the countries adopting the system. Then there only remains to be installed .a simple and inexpensive electrical or mechanical device at the microphone - or other transmitting apparatus -of each station, so arranged as to strike the number allocated to that particular station. This device could be arranged to come into operation by the announcer pressing a button at the end o' an item, and to go on announcing the station's number until ....e button was again pressed before the commencement of the next item, thereby giving the minimum of trouble in operation, whilst keeping listeners in touch with the station during an interval. To ascertain the station calling it is only necessary to count the - strokes and consult the list. Again, the striking and counting of the strokes determining the station number would, of course, be made as simple as possible by adopting the following arrangement. Thus, supposing London, for example, was shown on the list as Station 23, then the apparatus at the London microphone would give out two strokes, remain silent for a few seconds (say. 3 to 5 seconds), and then give out three strokes - indicating 23. This process could be repeated after a short silent period of, say, 15 to 30 seconds, thus keeping listeners in touch all the time. Regarding the numbers, I an aware that 
a few numbers might be likely to cause confusion, such as 0; or 
3 and 33, say, and it might therefore be advisable to omit allocating such numbers, bill, as there is practically no limit to the numbers which could be announced in the minimum of time, this need cause no difficulty whatsoever. 

Glasgow. A. A. SCHASCHKE. 

PLEA FOR SHORT -WAVE BROADCASTING. 
Sir, -May I second the request contained in the letter of Mr. E. H. Bysshe (Cape Town), published in your issue of February 17th, for the B.B.C. to transmit programmes on a short wavelength. From July to December last year (when I left the Canary Islands) the 64 -metre transmission from KDKA 

(3,000 miles away) could be received here enjoyably any night 
from 11.15 GMT onwards, using a three -valve set (det. and 2LF.). During the same period, and using a seven -valve 
receiver (3 -1 -3), reception of B.B.C. stations. including Daven- try, was always marred by heavy X's and the eternal _Morse. 
Reception of the Prince of Wales' speech on the eve of Armis- 
tice Day was typical, as although signals were strong most 
of the speech was drowned out by X's. And yet an -hour and 
a half later the announcer at KDKA was heard perfectly, as 
was the rest of KDKA's programme. 

There must be thousands of Britishers residing outside the 
1,500 -mile range of B.B.C. stations to whom the cost of a 
receiver suitable for receiving over this distance on the broad- 
cast wave band is prohibitive and not worth the expense in 
view of the reception obtained. A short -wave set -detector and 
one or two L.F. -is simple and inexpensive to construct, 
besides being economical in upkeep. 

I agree with Mr. Bysshe that if money is required for short - 
wwve transmissions by the B.B.C. (which I also think should 
not be the case) a large sum could be raised to be employed 
in this direction I think all of us would he only too willing 
to contribute. It is very disheartening the way our home 
stations are received out here when an Americans station more 
than twice the distance away can be picked up really worth 
listening to. 

The British Broadcasting Co., by transmitting programmes 
on a short wavelength, would do all Britishers overseas a much - 
needed service and keep them much more in touch with the 
Mother Country. OVERSEAS. 

Canary Islands. 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 

Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C. ?, price 1 *- each. 

Electrostatic Couplings for High - 
Frequency Circuits. 

(No. 244,841.) 
Application date: Sept. 26th, 1924. 

The Igranic Electric Company, Ltd., 
and W. K. Alford, described in the above 
patent specification a method of coupling 
two circuits together so that energy may 
be transmitted from one to the other, 
which comprises electrostatically coupling 
a capacitative device connected in one of 
the circuits and an inductance coil con- 
nected in the other, the inductance coil 
being separate. and distinct from the 
aerial proper. 

valve and is coupled to the grid circuit 
of the next valve by electrostatic coupling 
in the same way as is the inductance 
coil of Fig. 1. 

The small electrostatic coupling be- 

tween the plates 1 and coil 2 is sufficient 
to bring about the desired transfer of 
energy from the plate circuit of the first 
valve to the grid of the second valve. 

The plates may be of semi -circular form 
and may embrace any desired number of 
turns. 

0 0 0 0 

Improved Aerial Insulator. 
(No. 244,981.) 

Application date: April 28th, 1925. 
It is found in practice that ordinary 

insulators gradually deteriorate in resist- 
ance owing to the deposit of dirt and soot 
on the surface thereof; and they also 
suffer temporary reduction in resistance 
from deposits of moisture. 

Electrostatic aerial coupling (Fig. 1). 
(No 244,841.) 

Fig. 1 shows an arrangement according 
to which the aerial circuit is coupled to 
the grid- filament circuit of the first valve 
of a radio receiving apparatus by the 
electrostatic coupling of a condenser 1 

having its plates respectively connected 
as shown to the aerial and the earth and 
an inductance coil 2 connected in the grid 
filament circuit, the inductance coil being 
located, as shown, in the electrostatic 
field between the plates. 

Electrostatic tuned anode coupling (Fig. 2). 
(No. 244,841.) 

The inductance coil may of course be 
tuned in any well -known way. 

Fig. 2 shows an arrangement in which 
two valves are coupled together electro- 
statically. The inductance coil 2 is con- 
nected in the plate circuit of the first 
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Improving aerial insulation. (No. 244,981.) 

In order to obviate such disadvantages 
Messrs. G. V. Dowding and K. D. 
Rogers have devised an insulator pro- 
vided with means for automatically rub- 
bing the surface of the body portion of 
the insulator to remove dust, moisture or 
other deposits thereon. 

The body of the insulator consists of a 
rod 1 of ebonite, porcelain or other suit- 
able insulating material having loosely 
fitted thereon a rotor 2 which comprises 
a hub portion 3 and inclined vanes 4 
which intercept air currents and thereby 
cause the hub portion to rotate on and 
slide along the body of the insulator. 

0000 
Loud -Speakers. 
(No. 241,343.) 

Application date : August 28th, 1924. 
Mr. S. G. Brown describes in the above 

patent specification a loud- speaker of the 
type having a pair of diaphragms vibrated 
in opposite directions. 

The invention consists in a device of 

this kind having a pair of diaphragms, 
each connected to its reed, the reeds and 
thereby the diaphragms being vibrated 
ill opposite directions by appropriate 
electromagnetic means. 

D1 

Reed type loud- speaker. (No. 241.343.) 

As shown, two corrugated diaphragms 
A, Al arranged face to face are secured 
at their centres to a pair of parallel reeds 
B, B` actuated by electromagnets E, V- 

on the pole -pieces of permanent magnets 
D, D'. The space between the dia- 
phragms has an outlet K into a socket N 
for a horn. 0000 

Construction of Grid Leaks and Anode 
Resistances, etc. 

(No. 244,284.) 
Application date : January 12th, 1925. 

The invention described in Mr. 11. 

Koopman's above specification relates to 
a method of manufacture of grid leaks, 
anode resistances, etc., the method of 
construction being so arranged that the 
value of the resistance can be adjusted 
while connected to the measuring instru- 
ments. As shown the resistance consists 
of an ebonite tube D having. screws E 
driven into each end a flat E, ground 

C D Cl B E1 

A E,, A1 E 

A method of constructing grid leaks. 
(No. 244,284.) 

along its entire length, the flat being 
smoothly polished and graphite rubbed 
on, while the cartridge is connected into 
the electrical measuring circuit by means 
of spring clips. 

Having brought the cartridge to the 
required resistance it is placed within the 
tube B, a plug A having been previously 
driven in and a spring C inserted. 

Another spring C, is now placed into 
the open end of tube B and the plug A, 
driven in. 
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"The Wireless World " Informat 
Questions should be concisely worded 

A Neglected Accumulator. 
I hate an accumulator in 01i41 a coloured 

glass bead is included in the electro- 
lyte. When fully charged, this bead 
floats on the top of the liquid, but 
gradually sinks to the bottom during 
the course of discharge. Latterly, 
I have noticrrl that this bead refuses 
to rise to the top, no natter how long 
the charge I give the accumIdatar. 
Can you suggest the rouse and elms 
thereof.' S. B.S. 

The glass bead in your accumulator 
forms a urinature hydrometer, and is so 
weighted that acid of the correct density 
in a fully charged accumulator just sup- 
ports the bead and permits it to float on 
the surface. whilst as the acid density 
decreases in the course of normal dis- 
charge the bead slowly sinks, and when 
it readies the bottom the need of a visit 
to the charging station is indicated. 
During recharging the bead slowly rises 
until it once More floats on the top, when 
the electrolyte again reaches the correct 
specific gravity for a fully charged accu- 
mulator. If therefore the bead fails to 
reach the top after a prolonged charge 
it indicates that the acid is not of the 
correct density. We suggest, therefore, 
that your electrolyte requires immediate 
renewal. In all probability yon have not 
followed the maker's usual instructions 
of renewing the electrolyte after the 
initial charge. 

0000 

Uses of a Milliammeter. 
1 hare a milliammeter with, a scale read- 

ing up to 50, and wish to connect it 
in circuit with, my four -valve receiver 
so that it will at all times indicate 
the total plate current being taken by 
all four calves, and so give nie on 
indication of the total drain on ml 
H.T. battery. Can you tell ale the 
most suitable portion of the circuit in 
which to connect it.' G. K. C. 

' It is obvious that it must be connected 
in circuit at a portion which is common 
to the plate circuits of all four valves, 
and the most suitable position is between 
the H.T. and L.T. batteries. You should 
break the connections existing between, 
H.T. - and L.T.- and thus insert your 
milliammeter between these two ter- 
minals. Since in this position the wind- 
ings of the milliammeter will form an 
impedance common to all four valves, it 
will be necessary to shunt it with a 
1 mfd. fixed condenser in order to avoid 

ion Department Conducts a Free Service of Replies to Readers' Queries. 
, and headcd " Information Department." Each separate question must be accompanied by a stamped addressed envelope f for postal reply. 

any instability. The needle will then 
indicate 1 he total current being drawn 
from the H.T. battery. 

A Sensitive Arrangement of Two Valves. 
1 wish to construct a tu-' *ralre reacher 

(0 -v -1) designed mainly for loud - 
speaker operation on the local and 
Daventry stations, and also for bring- 
ing in a large number of other 
stations on the phones. In order 
that the receiver may have a long 
range it is, I know, essential that 
reaction control be smooth, and for 
this purpose. I am desirous of uRinq 
capacity control of rern4ian. 11-i1í 
you, therefore, giro me a .suitable 
d nag ran ' 

We give in Fig. 1 a diagram which 
should meet your requirements. The 
aerial and reaction coils will be of the 
customary- values, there being no neces- 
sity that they be mounted in a two -way 
coil holder unless it is especially desired. 
A suitable method of mounting consists 
of two single -coil mountings placed side 
by side. The H.F. choke may con- 
veniently consist of one of the commer- 
cial types designed to cover a wave band 
of from 2C0 to about 4,C00 metres, ai 

v 
2M 1-1 

N`V\.n. 

\ ^ _T' - . n 0.0003 mfd s/ 
ó ^ 

C) o 

tain greater range than with the more 
conventional type of " swinging coil " re- 
action control owing to the fact of it 
being possible to operate the receiver with 
the detector valve on the brink of oscilla- 
tion without instability, thereby causing 
the receiver to be in an exceptionally sen- 
sitive condition. Since the moving plates 
of both variable condensers are definitely 
at earth potential, hand capacity effects 
should be conspicuous by their absence. 
Another advantage which this type of 
receiver has over the more conventional 
type is that one reaction setting holds 
good for a fairly wide band of wave- 
lengths, and adjustment of the degree of 
reaction has not a great effect on the 
tuning, as in the case of a moving coil: 
A minor advantage also is that the degree 
of reaction control can be calibrated on 
the dial of the reaction condenser. 

0 0 0 0 

Efficiency of an H.F. Choke. 
Ihit/r regard to the choke used in the 

plate circuit of a detector valve in 
Reinartz and similar circuits, is it 
necessary that this choke be of high. 
e fficicnry? M. B. C. 

It will not usually be found that this 
choke requires to be of high efficiency. 

H.T.+ 
H.T.+ 

O.P 

H.F.C. 

00001 I P. 

0.0003 O 6 mfd 

O.S. 

I.S 

\ / 
l mfd 

O 

L T. 

Fig 1. -A sensitive twovalve receiver. 

advertised in the various radio journals, 
those manufactured by Messrs. Lissen, 
Ltd., the Metro -Vick Supplies Co., Ltd., 
to mention two typical chokes, being con- 
veniently suitable. Using this circuit, 
reaction control will be found to be excep- 
tionally smooth, it being possible to ob- 

o 

Its only purpose is to offer an impedance 
to the H.F. components of the current 
flowing in the anode circuit of the valve, 
so that this H.F. current is diverted from 
its normal path to earth via telephones 
and H.T. battery, and caused to take the 
alternative path to earth via reaction coil 

4; °aag: id:z 
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and the reaction condenser, and it will be 
found that even a comparatively' ineffi- 
cient choke will perform this office satis- 
factorily, thus enabling any of the com- 
mercial chokes upon the market to be 
used. This is in contradistinction to the 
case where the choke is required to func- 
tion in a choke coupled H.F. amplifier, 
where it will be found that it is neces- 
sary for the choke to be of high efficiency, 
such as this one referred to in the article 
on the Hartley receiver in our issue of 
January 27th, 1926. 

occo 

Simplified Switching. 
I wi.;h to build a three-valve receiver eon- 

. sistinq of detector and two trans- 
former-coupled L.F. stages, and, to 
incorporate the simplest possible 
switching, to use one, two, or three 
calves at will. I should like to have 
used a simple- three -stud switch., bet 
understand that if this were done it 
would be impossible to use separate 
H.T. supply to each calve. Can you 
tell me if this is so? T.N.T. 

It is quite possible to use a simple three - 
stnd switch to accomplish the switching 
you require and at the same time to use 
separate H.T. supply to each valve. We 
give the circuit in Fig. 2, and from this 
it will be seen that the connections are 
exceptionally simple, calling for no com- 
plications in wiring, a fact which in itself 
should do a great deal towards eliminat- 
ing that form of distortion always to be 
found in an amplifier where considerable 

2Mn 

00003 
ofd 

-0 

E I.P. 

this readers are referred to the article 
entitled " Music Without Muffling," pub- 
lished in our February 10th issue. It 
should be pointed out that in this circuit 
equal results may be obtained by connect- 
ing the low potential side of the telephones 
to L.T. -F as shown, of to an auxiliary 
earth connection as shown in dotted lines. 
Exactly the same results are obtained, of 
course, by connecting the low potential 
side of the telephones to the normal earth 
terminal of the receiver. An additional, 
and by no means the least, advantage of 
this arrangement is that the windings of 
telephones or loud-speaker are protected by 
reason of the fact that the steady anode 
current is prevented from flowing through 
them. 

0000 

Impedance or Ratio? 
I have been using a highs impedance de- 

tector calve followed by a 2 to 1 ratio 
transformer of foreign manufacture. 
Recently I substituted a 6 to 1 trans- 
former of well -known make in order 
to get greater amplification at sonic 
sacrifice of quality. To my sur- 
prise, not only was volume increased, 
hut quality was improved. Surely 
this contradicts your oft -repeated ad- 
rice to use a low ratio transformer 
following a high impedance valve? 

P. P. E. 

It is perhaps misleading to state that 
a high impedance valve should be always 
followed by a transformer of low ratio. 
Actually it would be better to state that 

H.T. + 
H.T. + 
H..+ 

1 ofd 

(O.S. e- O.P.b 

I.S I.P.á 0I.S. 

O.B.,1 
+T +T a 

---o 
H.T- 

L.T. 

A 

-11 
l mfcli- 

Fig. 2. -A simplified switching arrangement 

extraneous capacity effects are introduced 
by complicated switching. It. should be 
pointed out that by using this method of 
connection not the slightest volume is lost, 
whilst at the same time the advantage is 
secured that, if desired, the loud- speaker 
may be operated at a considerable distance 
from the receiver with only a single -wire 
extension instead of the more customary 
double -wire extension. For particulars of 

56 

a high impedance valve should always 
be followed by a transformer having a 
primary of high inductance value, so that 
the impedance connected in the anode 
circuit of the valve was greater than its 
internal impedance. Now since reasons 
of design and mechanical construction 
usually necessitate that a transformer of 
high primary inductance should have a 
low ratio, it is correct in the case of all 
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reputable transformers to state that a 
high impedance valve should be followed 
by a low ratio transformer. The ex- 
planation of your results is in all proba- 
bility that the primary of your good 6 

to 1 transformer has actually a greater 
inductance value than the primary of 
your 2 to 1 transformer, which from ex- 
perience we can very well believe to be 
the case. 

0000 

Ratio of Distance to Signal Strength. 

Ia it correct to (Mil ra,i that if with a 
given receiver situated at, .say, 10 
miles front a broadcasting station I 
get a certain given signal strength 
which we will call x, I should get 
exactly half this signal strength if 
the receiver were moved to a distance 
of 20 miles from the same. station.? 
It is assumed, of course, that dimen- 
sions and position of aerial, local 
screening, etc.,. are identical to both. 
eases, and that the sane signal 
strengths is being radiated front the 
local station in both cases, and that 
the time of day is identical. 

T.H.C. 
This assumption would be true only if 

the strength of signals received from a 
broadcasting station varied inversely with 
the distance. Actually, the strength of 
signals received theoretically varies in- 
versely as the square of the distance, and 
so you could expect to receive signals 

x x 

having a strength of - instead of -, as 
4 2 

you assume. It should be pointed out 
that this is only applicable to compara- 
tively short distances, where we are only 
concerned with reception of the wave radi- 
ated direct from the transmitting station. 
At greater distances there are various 
other factors such as reflections from the 
Heaviside layer which must be taken into 
account, so that by removing a receiver 
further from a given transmitting station 
it might happen that actually stronger 
signals were heard in the headphones. 
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BROADCASTING THE BUDGET. 

S we write, the question as to whether or not the 
Budget speech will be broadcast remains un- 
decided, and very divergent views have been 

expressed on the subject. If we are asked what 
opinion is as to the advisability or 
otherwise of broadcasting Parlia- 
mentary proceedings, we should 
most definitely state that, in 
general principle, we are opposed 
to such a course. In our opinion 
anything in the nature of regular 
or frequent broadcasting of Parlia- 
mentary debates would tend to 
convert the House into a stage, 
where members would always feel 
that they were being listened to 
by an audience not always in sym- 
pathy with their views and always 
critical of their powers of oratory. 
Popularity amongst the public 
would tend to depend more upon 
eloquence than upon substance in 
speeches, whereas it should be re- 
membered that not always the best 
orators make the best statesmen, 
and, in fact, the reverse is not in- 
frequently the case. Apart from 
these points, there are, of course, 
many other objections which might 
well be raised against the principle 
of broadcasting the proceedings 
of the House as a regular programme feature. 

When, however, a special occasion arises, as, for in- 
stance, in the case of the Budget speech, the matter might 
well be viewed somewhat differently. There are millions 
who may never have the opportunity of listening in the 
galleries on such an occasion, and from the point of view 
of national education such an exception might well he 
made without the creation of a precedent which would 

nur 

ultimately lead to regular or even frequent transmissions 
of the kind. We should, in fact, welcome Parliamentary 
broadcasting if carried out very occasionally and in 
special circumstances such as the present instance, Where 
public interest is so great, in view of the novelty, as 
to óutbalance objections. 
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0000 

THE WIRELESS LEAGUE 
AND "THE LISTENER." 

THE importance of a strong 
organisation representing 
the listening public must 

surely be apparent to everyone 
who has the interests of broadcast - 

45] ing and its future developnsent at 
453 heart, whether his interests are 
455 technical or purely those of. a 

listener. An organisation which 
can represent the wishes of the 

457 public user of broadcasting de- 
461 serves the support of the technical 

as well as the non -technical, sec - 
463 tions of the public. 

467 
There is already established in 

this country an organisation, the 
469 name of which is probably 
471 familiar to all our readers. 'We 

474 believe that the Wireless League, 
475 under the chairmanship of Sir 
477 Arthur Stanley, fills a much- 

, needed place in the fabric of 
broadcasting. Such an organisa- 

tion can act as the mouthpiece of the listening public, and 
can express their views and wishes to the authorities re- 
sponsible for control of the service. and, working as it 
does in close harmony with the Radio Society of Great 
Britain, there is no question of conflicting interests. 
The success and the utility of such an . organisation 
are directly proportional to its membership, and it 
is, therefore, of supreme importance that the Wire- 
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less League, if it is to fulfil its purpose adequately, 
should maintain and augment its already large 
membership. Because we believe that such an organi- 
sation is necessary and valuable, we have arranged 
with the Council of the Wireless League to assist 
them in publicity and in furthering the interests of 
the League generally. In the present issue of The Wire- 
leis World is incorporated the first of a section 'to be 
known as " The Listener," constituting the Journal of the 
Wireless League. After the present issue a similar sec- 
tion will be placed at the disposal of the League in the 
first issue in May, and thereafter with the first number 
each month. In the pages of " The Listener " will appear 
news items and announcements regarding the activities of 
the League. 

We wish to make it quite clear to our readers that the 
inclusion of this section, entitled " The Listener," in 
The Wireless World does not in any way constitute The 
Wireless World the official organ of the Wireless League. 
We shall at all times regard ourselves as entirely free 
to offer helpful criticism, should occasion arise, on the 
policy or general activities of the League. In matters 
concerning the League, as well as in every branch of 
wireless activity, the complete independence of The Wire- 
less World will always he regarded as an. integral part 
of our editorial policy. 

0000 

THE BROADCAST COMMISSIONERS: 

r 
MHE points raised in our Editorial of last week 

concerning the qualifications for the new commis- 
sioners recommended by the Broadcasting Com- 

mittee have been taken up in several quarters, and strong 
support is given to the view which we expressed that the 
remuneration likely to be authorised for the new commis- 
sioners would be inadequate to secure the services of men 
of the qualifications stipulated in the Broadcast Report. 
if such commissioners, to be eligible for appointment, 
had to be entirely free of all other commitments. Men 
of such calibre are not to be found in idleness, ready to 
take on such a new task, but rather they would be men 
busily engaged in affairs Whose ability had placed them 
in such a position that the maximum remuneration to 
which they would be entitled, if appointed as broadcast- 
ing commissioners, would not tempt them to give up their 
present commitments. ' 

We are of the opinion that a definite mistake has been 
made in recommending that the commissioners should be 
men and women unhampered by commitments, because 
we believe that persons intimately concerned in the success 
of the broadcasting service are those most likely to take 
an active and energetic interest in furthering the interests 
of broadcasting. No doubt a Commission composed of 
persons not disinterested vonld result in a certain amount 
of conflict of opinion, but careful selection of the commis- 
sioners so that no one interest would be disproportionately 
represented would serve the purpose of maintaining 
the requisite balance, whilst a totally disinterested chair 
man, adequately remunerated, would ensure that . no 
special advantage was gained, either directly or indirectly, 
by any particular inferest through having direct represen- 
tation on the Commission. 

A T8 
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RUGBY TELEPHONY. 
ANY letters have been received from readers re- 

specting the recent telephony tests across the 
Atlantic, carried out between the new Rugby 

station telephony transmitter and New York. Some of 
these letters have been published, since they contained 
interesting accounts of the reception of these transmis- 
sions. We would point out, however, that several letters 
which reached us did not receive publication for the 
reason that they flagrantly contravened the Post Office 
regulations respecting the use of a wireless receiver. It 
is expressly stated that the licensee of a wireless receiver 
must not make known anything which comes to his know- 
ledge through the interception of traffic - between stations. 
Those persons, therefore, who disclose the nature of the 
conversations carried on between Rugby and New York 
are transgressing the regulations under which their re- 
ceivers are licensed. In the early days before broad- 
casting, when only Morse transmissions were available to 
listen to, the importance of this regulation was certainly 
fully recognised, but to -day, when so much broadcast 
telephony is available for common reception, it is, per- 
haps, not unnatural that the mistake should be made 
of regarding the telephony experiments from Rugby in the 
same class as broadcasting It is well, however, that this 
mistake should be pointed out promptly. It would most 
certainly discount the value, from a commercial point of 
view, of wireless telephony as a means of intercommuni- 
cation unless the ride were most rigidly enforced that any- 
thing overheard should be treated with the strictest confi - 

dence. Our view would be that the Postmaster- General 
would be fully justified in taking any action in his power 
to put a stop to any contravention of these regulations. 

0000 
A WIRELESS BALLOT. 

PAGE in the advertisement section of the present 
./,.issue is devoted to a Wireless Ballot Competition, 
which may be of interest to many readers. The 

competition is to arrange the contents of the issue in order 
of popularity, and prizes are to he awarded to those whose 
entries most nearly coincide with the popular vote. An 
additional vote is required, giving the section which is 
most appreciated by each entrant for the competition. 

0000 
BROADCASTING PHOTOGRAPHS. 

IfN this issue we are able to publish the first detailed 
account of apparatus which provides a practical and 
simple solution to the problem of the transmission of 

photographs by wireless. The apparatus has been de- 
veloped by Mr. Thorne Baker, whose earlier work in this 
connection is already well known. We have been fortu- 
nate in having had the opportunity of carrying out 
actual tests of the efficiency of the apparatus between two 
experimental stations of The Wireless World in London 
through the courtesy of Mr. Thorne Baker. The appara- 
tus has been developed to a state where it is now avail- 
able for use for transmission of pictures from a broad- 
casting station, when the pictures can be received with 
comparatively inexpensive apparatus suitable for adding 
to existing wireless receivers. We anticipate that very 
shortly the broadcast transmission of pictures in this 
country will have become a matter of common occurrence. 
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Wireless Phototelegraphy as a Public Service. 

EE LNG by wireless " is at frequent intervals 
made a headline in our daily. press. The intro- 
duction of broadcasting marked the practical 

application of steady progress and matured development, 
and speech transmission by wireless suddenly appearing 
as a public service led many who do not follow the con- 
stant evolution of science to wildly speculate, by forecast- 
ing, that wireless television is but next in sequence to 
broadcasting. There is no indication yet that the trans- 
mission of moving pictures is nearing perfection. In 
fact, although a good deal of spade work is being carried 
out, no evidence is to be found of any definite step for- 
ward having been made towards the achievement of tele- 
vision. An invention which is to embody many branches 
of science is not the outcome of spontaneous thought, but 
is a slow building -up process following a definite line of 
development. 

A Step Towards Television ? 

The transmission of pictures by wire or wireless is a 
stepping -stone, in its effect, to the accomplishment of 
television, but in the methods adopted the one is in no 
way related to the other. In sending a moving picture 
of even small dimensions, say Iin. square, that picture 
must be analysed probably into 900 parts, and the light 
intensity or colour of each one of these parts must be 
communicated to the distant station with the rapidity of 
16 times a second if a clear image is to be maintained. 

T5 

Thus, in an endeavour to devise a system of television by 
drawing from the storehouse of scientific achievement as 
it is to -day, the inventor is faced with the problem of 
devising apparatus capable of transmitting 14,400 
messages a second in order to obtain a picture just tin. 
square. 

A very different story is the transmission of a stationary 
picture such as a drawing or photograph. Here. the 
speed of transmission is less important, and is only 
governed in its relationship to cost or the time that the 
transmitting apparatus is monopolised in reproducing the 
picture. Several workers have developed successful 
systems of telephotography, and mention .might be made 
of M. Belin, the American Telephone & Telegraph Co., 
R. H. Ranger, of the Marconi Company, and T. Thorne 
Baker. It is to Mr. Thorne Baker that credit is due for 
developing a remarkably simple instrument capable of 
being used in conjunction with wireless transmitting and 
receiving apparatus and by means of which almost perfect 
pictures of useful size can be communicated in a reason- 
ably short time. 

Outline of the Process. 

The system in brief consists of the re- photographing of 
the picture on to a piece of copper foil so that the copper 
surface is left clean for those parts of the picture repre- 
senting shadow, whilst the high lights are marked by a 

deposit of a non -conducting film. The copper plate is 
A 19 
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Broadcasting Photographs. - 
then bent round the face of a cylinder, which is slowly 
traversed in the sanie way as the needle of a phonograph 
recorder traverses the surface of a cylindrical record. 
The needle in this instance makes an intermittent contact 
with the copper, the circuit being broken for the high 
lights and made at those portions representing deep 
shadow. 

The fluctuating potentials thus obtained are applied 
between a platinum point and a cylinder wrapped with a 
chemically treated paper, the cylinder being exactly 
synchronised in its rotation with that of the transmitter.. 
The chemical solution is decomposed under the action of 
the current, producing a dark blue compound, so that 
whenever the circuit is completed at the transmitter by 
virtue of the needle passing over a " dark " portion of 
,the picture a mark appears on the cylinder at the receiver: 

MARCH 24th, 1926. 

This " screen " is produced by photographing the 
object (or a photograph of the object) through a parallel 
lined screen placed just in front of the plate. The screen 
is covered with opaque lines ruled with mechanical regu- 
larity with a space between each line and the next equal 
to the thickness of the lines, similar to the method em- 
ployed in making printers' blocks, although in the latter 
instance the screen is ruled into squares. The copper 
plate, after being polished, is sensitised with a solution 
of gum containing ammonium dichromate, and the plate 
is gently heated to dry the film. The action of light 
during exposure renders the gum insoluble in water, and 

THE TRANSMITTER. A copper plate bearing the image is 
secured to the face of the cylinder, which, revolving under the 
needle, causes interruptions in the path of the current passing 
between the insulated carriage and the cylinder, the picture being 
recorded with a hard non -conducting gum The stylus is propelled 
across the picture by a knife -edged wheel travelling in a screw 
thread. Shown in detall is the arm carrying the needle ; a tension 
spring adjustment provides the necessary critical pressure. 

This simple arrangement requires elaboration, and it is 
the refinements which have been introduced that render 
the system essentially a practical one and wherein its 
merit lies. 

Making the Copper Plate. 
The markings on the copper plate of the transmitter 

an be seen in an accompanying illustration: The image 
is not just a simple one in which the insulating material 
adheres in places and not in others merely according to 
light and shade, but will be seen to be composed of a 
number of transverse lines. The high lights consist of 
wide black lines with very narrow spaces between them, 
whilst those parts which are to appear black in the finished 
image consist of wide white lines separated by thin 
black spaces. 

A 20 

so by washing, the parts not changed by light may be 
dissolved away. After drying and, perhaps, gently heat- 
ing to harden the surface, the copper plate is wrapped 
round the brass cylinder of the transmitting instrument. 
the ends being secured together with a strip of gummed 
paper or metal clip. 

The mechanical details of the transmitting machine can 
be readily gathered from the drawings. It will be seen 
that a needle point, actually a gramophone needle, is set 
up in an adjustable spring holder making a suitable angle 
to the face of the cylinder The needle arm is secured 
to a carriage which bears a knife -edged wheel made to rest 
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Broadcasting Photographs. - 
in a line thread on an exten- 
sion of the spindle of the 
cylinder. The needle is 
thus advanced across the 
copper plate as the spindle 
turns, moving on by a c.lis- 
tance equal to the pitch of 
the thread at each revolution. 

Synchronisation. 

A novel feature in the de- 
sign is the device employed 
for ensuring that the cylin- 
der shall revolve at definite 
speed, for it is obvious that 
if the transmitting and re- 
ceiving cylinders were not 
perfectly synchronised a dis- 
torted picture would be pro- 
duced. A gramophone motor 
with the usual speed control 
revolves the cylinder, the 
drive being provided through 
a slipping clutch. A steel 
rod projects from the spindle 
and engages on a catch 
tlhich arrests the cylinder in 
its rotation, though it can be 
released by the action of an 
electromagnet. The electro- 
magnet is energised at defi- 
nite intervals of time from a 

WtTgil.sm 
WopIlc1 

TRANSMITTING PICTURES. Here the transmitting instrument is shown with a low power valve transmitter. Working on 90 metres with an input of about 10 watts, pictures were transmitted over a distance of ten miles, though the range of transmission may be normally taken as approximately equal to the telegraphic range of the set. 
battery supply controlled by means of a swinging pendu- 
lum fitted with contacts to make and break the circuit. 
'l'he pendulum is timed to beat seconds while the 

THE SYNCHRONISING DEVICE. The electromagnet arrests 
the rotation of the cylinder for a brief interval at every revolution. 
The trigger is pulled up at regular second intervals, the time being 
accurately maintained by a swinging pendulum fitted with contacts 

for breaking the circuit. 
3 

by distorting the image from 
a rectangular shape to a 
parallelogram. It is advis- 
able, also, that the trans- 
mitter and receiving pendu- 
lums should make circuit 
simultaneously, or otherwise 
the received picture will 
nerlap the join in the 
riper. 

In practice there is no 
great difficulty in adjusting 
a pendulum to keep exceed- 
ingly accurate time for the 
duration of the transmission 
of the picture, whilst a 
black line on the starting edge of the transmitting plate 
will indicate where the image will appear with regard 
to the join in the paper at the receiver, so that 
adjustment can be made before reception is pro- 
ceeded with. 

A modification to the pendulum method consists of 
intermeshing one of the pinions of the clockwork motor 
with a clock movement controlled by means of a balance 
wheel. 

139 

gramophone motor is ad- 
justed to rotate the cylinder 
once in roughly just under 
one second. It will he seen, 
therefore, that the rotation 
of the cylinder is stopped for 
a very brief moment at every 
revolution and is released at 
definite one -second intervals. 
Damage to the clockwork, 
which might be occasioned 
by the sudden stopping, is 
prevented 1)y the slipping 
clutch. - 

Receiving equipments are 
in -oiled in the same 

claimer by accurately timed 
pH-minims, and discrepan- 
cies in pendulum adjustment 
between transmitter and re- 
ceiver would be evidenced 

that the 
recording 
a constant 

MakeiriaMaZFZEMA 

SYNCHRONISING 
SY PENDULUM. 
Interrupted currents 
at regular second 
intervals are ob- 
tained for controlling 
the trigger equip- 
ment which ensures 
transmitting and 

cylinders revolve at 
rate of one revolution 
a second. 

Recording the Picture. 
The receiving instrument is identical with the trans- 

mitter except that a blunt -ended platinum stylus replaces 
the sharp steel needle of the transmitter. In place of the 
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- WIRELESS TELEPHOTOGRAPHS. -Two of the wireless- 

copper plate is the moist chemically treated paper. 
A solution is prepared by mixing starch paste with 

potassium iodide, into which the moderately absorbent 
paper is immersed and dried off to a just damp condition 
by pressure between blotting paper. The paper is held 
in position by a clip provided for the purpose. A current 
of one milliampere through the wet paper will produce a 
deep blue image, due to the release of iodine at the posi- 
tive pole, which, of course, must be the platinum stylus. 
The blue compound is produced by the reaction of the 
iodine with the starch, and only retains its deep colour 
so long as the paper remains wet. On drying out the 
image loses some of its richness by turning to a light 
brown. 

By connecting together a transmitting instrument with 
its copper plate and a receiver with its starch iodide 
paper through a pair of leads, in one of which a battery 
is connected, a system of telegraphic picture transmission 
is established. 

Wireless Phototelegraphy. 
To apply the Thorne Baker apparatus, making use of 

a wireless link between the transmitting and receiving 
stations, one is faced first with the problem of controlling 
the transmitter in accordance with the circuit interruptions 
produced by the needle travelling over the copper plate 
carrying the image. Next, the wave trains at the receiv- 
ing station must be suitably amplified to cause rectified 
current of sufficient value to pass between the recording 
stylus and the cylinder carrying the starch iodide paper. 

A 22 
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Interrupting the Grid Circuit. 
The simplest method of interrupting the wave trains 

at the transmitter consists of connecting the needle and 
copper plate on the earth side of the grid leak in the 
same manner as a key is often connected for telegraphic 
signalling. Thus, on the dark parts of the image, which 
is a negative, the grid circuit becomes broken and oscilla- 
tion ceases, whilst where the copper is exposed oscillation 
is set up. The duration of the wave ttains depends upon 
the width of the gap of exposed copper between the suc- 
cessive cross lines produced by the screen, and where a 
full black image is to be formed one finds that the screen 
lines are practically removed, leaving a clean copper sur- 
face, the half lights producing short wave trains equal 
in duration to the intervals between them. 

This method of breaking the grid circuit, although 
quite practical and was successfully used in actual trans- 
missions carried out by The Wireless TVorld through the 
courtesy of Mr. Thorne Baker, is not the most satisfactory, 
as many transmitting amateurs will agree who have ex- 
perimented with grid leak keying, and particularly on 
short wavelengths. No arrangement ordinarily used for 
telephonic modulation can be adopted, for it will be seen 
that the note -frequency is constant, and we are only 
concerned with the duration of the wave trains. 

An improved arrangement consisted of connecting the 
filament and plate of a valve in series with the high 
tension supply and causing the revolving cylinder to 
interrupt the grid filament connection in the manner of 

-transmitted pictures. When first recorded the image Is purple. 
19 
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Broadcasting Photographs. - 
the series valve sometimes used in high -speed telegraphic 
work. 

Modifications Necessary at the Receiver. 

441 

As to the receiver, which may primarily comprise a -- 
detector and one or two note magnifying valves, it is, 
of course, essential to use reaction or a separate oscillator 
to convert the wave trains to an audible note. It may he 
pointed out that nothing would he heard in a pair of 
telephones unless the receiver were in an oscillating con- 
dition and adjusted to heterodyne the incoming signal, 
and for L.F. amplification to he effective the oscillator or 
reaction coupling must be adjusted to produce a beat note. 

The fluctuating current output after I.. F. amplification 
can be applied to the receiving cylinder by connecting the 
stylus in the plate circuit and applying sufficient negative 

'grid bias to the last valve to cut off any constant current 
flow through the valve when no signal is being received. 
Such an arrangement, in effect, is operating the valve as 
an anode rectifier, and a better system is to transformer 
couple an additional valve provided with a leaky grid 
condenser, so that the alternating note - frequency currents 
are suitably rectified. It should be explained that only 
unidirectional currents have the effect of bringing about 
chemical reaction in the paper. 

Sending Pictures by Wireless. 
Tn tests carried out to determine the most suitable 

methods of transmission and reception pictures were 
transmitted over a distance of about to miles on 
a wavelength of 90 metres with an input at the trans- 
mitter of to watts. The originals measure Sin. x din.. 
and the time taken for _sending a picture was about six 
minutes. The image when dry is, of course, in brown. 
and the contrast not quite so good as in the copies repro- 
duced here in black and white. , The vertical lines are 
produced by the recording stylus, whilst the. transverse 
" wavy " effect is accentuated by the action of the screen 
used in the process of making the printer's blocks. 

Experiments have been conducted by the author to 
investigate the suitability of the system for the transmis- 
sion of line drawings.- Here no difficulty arises, and it is 
probable that pictures in black and white line preceded 
the development of methods applicable to the reproduc- 
tion of photographs in half -tune. The copper plate for 
line drawing transmission is prepared by photographing 
on to the gum -dichromate treated copper, and the ruled 
screen used for half-tone pictures is dispensed with. The 
line thickness should not he less than about :I /25th of an 
inch,c'uid :i moderately thick lineis ueconlmended.to corn - 
pensate for *Mall errors in' synchronisation and, the very 
slight smudging effect produced on the recorder due to 
the dampness of the- paper and the prolonging of the 
chemical áetioñ for a -brief interval of time áfter the 
current ceases. - . 

Thé experiments' so 'fan conducted show conclusively 
that pictres can; by methods. not unduly inconvenient, be 
tra.iismitted .between wireless-stations` with a satisfactory 
degree..of definition -to tender the systcin- óf, immediate 
general utility. 

The receiving instruments which are shown in this 
article were manufactured by Messrs. W. Watson and 

.. 
r4Moaàùr 4:: , 

THE IMAGE AS PREPARED FOR THE TRANSMITTER. 
The cross- lines, produced by photographing through a ruled screen, are composed of a hard non -conducting film. 

Sons, Ltd. They are inexpensive to produce, and the 
operating skill necessary is as easily acquired as the ability 
to manipulate a gramophone. 

Illustrating the Broadcast Programmes. 
Nothing should now stand in the way of introducing 

picture transmission to our broadcasting service, for, as 
far as reception is concerned, a good image could 
undoubtedly be obtained within 20 miles of a broad- 
casting station with a detector valve and one -note mag- 
nifier, by replacing the telephones with the recorder and 
increasing the negative bias on the note magnifier. 

The addition of a low- frequency rectifying valve 
would, of course increase the range of reception and give 
a muclñ brighter picture. At the broadcasting station the 
special controlling equipment recommended in this article 
is not entirely necessary, and the writer would suggest a 
form of valve -operated hummer placed in front of the 
microphone and controlled by the revolving copper plate, 
an arrangement carrying with it the advantage that pic- 
ture reception can be accomplished without the need for 
heterodyning. F. H. H. 
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A Section Devoted to New Ideas and 

COIL FORMER. 
An undesirable feature of many 

types of low -loss coils is that the 
cross- section of the coil is not circu- 
lar. A coil with very low losses and 
of circular cross- section can be built 
up by the following method : 

The former is cut, as indicated in 
the diagram, from thin ebonite or 
paxolin tube, the waste pieces being 
retained. To wind the coil the 
former is slipped over a cylindrical 
piece of wood or other convenient 
support, and the coil is wound with 
the waste pieces inserted between the 
slots. When the coil is finished the 
former is slid over the cylinder and 
the waste pieces removed, leaving a 
perfectly cylindrical coil with only a 
small amount of insulative material 
in the supports. A further advan- 
tage of this method is that the rather 
fragile former is prevented from sag- 
ging in the middle under the pressure 

Low -loss former used in the construction 
of cylindrical coils. 

exerted during the process of wind - 
ing.-L. B. S. 0000 

DRILLING POLISHED EBONITE. 
It is often difficult to avoid scratch- 

ing the surface of polished ebonite 
during the process of drilling, and if 
the panel has been marked out and 
drilled through from the- back the 
hole is apt to break out on the 

A 2 .t 

Practical Devices. 

polished front, thus spoiling the ap- 
pearance of the panel. If the panel 
is placed with the polished side 
downwards on a pad of thick blot- 
ting paper this trouble will be entirely 
obviated. If possible, the panel 
should be clamped down to the pad 
with strips of wood screwed at each 
end to the bench. -F. O. 

0000 
LIGHTNING ARRESTER. 

The lightning arrester illustrated 
in the diagram is constructed with 
two telephone -type terminals mounted 

Spark gap lightning arrester. 

on a small ebonite base. The holes 
in the terminals are drilled out to 
approximately lin. diameter in order 
that an ebonite rod 1lin. diameter 
may be inserted, together with two 
pen -nibs. The points of the nibs 
face each other, thus forming a spark 
gap, and the distance may be ad- 
adjusted to suit any given conditions. 
The aerial and earth connections to 
the terminals may be made to solder- 
ing tags fitted- underneath the base. 
-A. E. W. 

VALVES FOR IDEAS. 
Readers are invited to submit brief 
details, with rough sketches, where neces- 
sary, of devices of experimental interest 
for inclusion in this section. A re- 
ceiving valve will be despatched to every 
reader whose idea is accepted for 

publication. 
Letters should be addressed to the Edi'or, " Wire- 
less World and Radio Review," Dorset House, 
Tudor St., London, E.C.4, and marked "Ideas." 

VOLTMETER HINT. 
In order to increase the range of a 

voltmeter, it is necessary to connect 
a resistance of suitable value in series. 
An ordinary potentiometer of the 
wire -wound type is very suitable for 
this purpose, and is a component 
which most amateurs possess. - By 
this means it is possible to use a low 
range filament voltmeter for measur- 
ing the voltage of the H.T. battery, 
the correct value of resistance being 
found by a series of experiments with 
batteries of known voltage, or by 
comparison with another instrument. 
-F. W. L. 

0000 
IMPROVED DOUBLE -THROW 

SWITCH. 
The ordinary double -pole change- 

over switch requires a considerable 
amount of space in a receiver to allow 
for the movement of the switch 
blades when changing from one posi- 
tion to the other. 

The diagram shows how a switch 
of this type may he modified to oper- 
ate with a limited movement. A 

Change -over switch with limited 
movement. 

horizontal switch blade is soldered at 
right angles to the lower ends of each 
óf the original switch blades which 
then serve as the operating handle of 
the switch. By this means the switch 
may be conveniently mounted behind 
the receiver panel and operated from 
the front of the panel by the original 
switch blades projecting through 
vertical slots in the panel. -R. N.. 
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Balanced H.F. Amplification with 

THE number of broadcasting stations in Europe has 
now increased to -such an extent that it has been 
possible to allot only the minimum practicable 

separation between adjacent wavelengths. Clearly, there- 
fore, selectivity must be the first consideration in the 
design of any receiver intended for other than purely 
short -distance reception. As an example of this, it may 
be 'mentioned that listeners .in North Wales and the Isle 
Of Man, who have been accustomed to listen to Man- 
chester, are finding in some cases that this station is 
being interfered with by Dublin. Although the problem 
of eliminating a powerful local station in favour of a 
distant transmitter on near -by wavelength is admittedly 
not an easy one, the lack of selectivity revealed by the 
complaints mentioned above shows plainly that the design 
of the receiver is at fault. In all probability, direct - 
coupled sets with highly damped circuits are being used, 
calling for tight reaction coupling vith consequent diffi- 
culty in operation and impaired quality of reproduction 
if the tuning is to he 
sharpened. 

The Circuit. 
The receiver to be de- 

scribed in this article corn- 
prises the popular combina- 
tion of three valves, func- 
tioning respectively as high - 
frequency amplifier, re- 
generatiVe detector, a n d 
L.F. amplifier. The fact 
that aerial clamping is re- 
duced by the use of a 

primary circuit (not sepa- 
rately tuned) necessitates 
the application of some arti- 
ficial stabilising device ; in 
this case the " neutrodyne " 
principle has been adopted. 
In order to compensate to 
some extent for the inevitable 
damping due to the inçlu -, 
sion of leaky -grid condenser 

2 
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Reaction. 

rectification, regeneration has been introduced between 
the anode and grid circuits of the detector valve, and is 
controlled by a variable condenser, the setting of which 
governs the amount of oscillating H.F. energy fed back 
to the grid. A potentiometer is fitted to control the grid 
voltage of the detector vah'e, and is a Very useful reline- 
ment for long -distance work, but may be omitted if 
desired. Two pairs of output terminals are provided in 
order that loud- speaker and headphones may be used 
interchangeably ; a switch is inserted for easy changing 
over from one to the other. The simplified circuit diagram 
is given in Fig. r. 

Adaption for Long Wavelengths.' 
The need for making provision for reception of the 

long -wave station is always rather a problem in the design 
of a receiver of this description, due to difficulty in 
arranging for interchanging of the H.F. transformer. 
In this case the expedient of eliminating the high- 

frequency amplifier on the 

}o REACTION 
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Fig. 1. -The simplified circuit diagram, - showing 
ments for 2511 -500 metre reception. 
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long waves has been adopted. 
Referring to Fig. 2, which 
shows the complete circuit 
diagram, it will be seen that 
the grid circuits of the first 
two valves are broken by the 
insertion of pairs of " Clix " 
sockets (W, X, and Y, Z), 
which can be bridged when 
required, and provision is 
made for adding inductances 
to the grid (G.L.C.) and re, 
action circuits (R.L.C.). 

As the small number of 
turns wound as a continua- 
tion to the short -wave grid 
coil are quite inadequate as 
an aerial inductance on the 
longer wavelengths, it is 
arranged that more turns 
may he included and an 
extra socket (A1) is fitted, 
in order that the aerial lead 
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Selective Three -valve Receiver. - 
may be connected to the junction point between the fixed 
coil and the loading coil. 

Coil Construction. 
When the H.F. valve is cut out of circuit, it becomes 

necessary to provide reaction on to the aerial - 
grid coil; this is carried out by switching the 
current fed back via the reaction condenser 
through a tightly coupled plug -in coil by means 
of the switch Si. 

It will be as well to describe in detail the 
construction of the special components required. 
The aerial -grid coil corìsists of 8o turns of No. 
24 D.C.C. wire wound con- 
tinuously on an ebonite tube 
gin. long and 2 ¡in. in dia- 
meter, a tapping being taken 
at the fifteenth turn from the 
start by drilling a small hole 
in the wall of the tube, and 
passing through it a short 
length of the wire, doubled 
back on itself, and of suffi- 
cient length to reach a sol- 
dering tag screwed to the 
end of the former. This is 
for connection to earth; 
there are thus 15 turns in the aerial circuit and 65 turns 
in the grid circuit. To obtain a tight coupling between 
this winding and the long -wave loading coil, it is neces- 
sary that the tube projects as little as possible beyond 
the grid end of the winding, and, as there will not be 
sufficient room for another soldering tag, the end of 

the wire is bared, and passed 
several times through a hole 
drilled within - g-in. of the edge, 
thus affording a junction point 
giving a short, direct connection. 
The construction of this coil is 
illustrated in Fig. 3; the exact 
height of the brass supporting 
bracket will depend on the type 

2/4 of coil used for loading, as the 
axes of the two inductances should 
coincide. 

R.L.C. 
N.C. 
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end of the former, and the remainder on the lower end, 
D being immediately under B, and G under A. Other 
methods of construction are permissible, and, indeed, 
some of them may have slight advantages, but are gener- 
ally more difficult. In this connection, the reader is 

referred to a note in the " Practical Hints and Tips " 
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Fig. 2. -The complete circuit diagram. Long -wave loading coils are shown in dotted lines. 
C1, C2, Ct = 0.0005 mid. ; C, - 0.0O03 mfd. ; C; = 0.001 mfd. ; C,3, C7 = 1 red. R, -= 2 megohms ; 

R,= Potentiometer, 300 ohms; R.C. = Reaction condenser. 
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Fig. 3 -Construction 
of the aerial grid coll. 

The Neutralised Transformer. 
The high- frequency transformer is shown in Figs. 4 

and 5. Another length of ebonite tube 4in. long and 
21in. in diameter is required, and carries three separate 
windings. The first, consisting of the neutralising and 
primary sections, has 48 turns of No. 36 D.S.C. wire, 
tapped at the 24th turn. The smallest possible spacing 
(merely for insulating purposes) is allowed between this 
section and the secondary, which has 65 turns of No. 
24 D.S.C. wire. Above this is the reaction winding, of 
45 turns of No. 36 D.S.C., spaced by tin. from the 
top of the secondary. All windings are in the same 
direction and the various ends are taken through holes 
drilled in the former to soldering tags arranged round 
the top and bottom edges of the tube. The connecting 
tags, marked A, B, and C, are . mounted on the upper 
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section of the issue of this journal for February 3rd. 
The H.F. choke may be wound on a bobbin former, 
of which a sectional sketch is given in Fig. 6. This 
may be built up with three ebonite discs, or turned from 
the solid. The centre screw should project far enough 
to enable it to be held in the chuck of a lathe or hand 

A. 
REACTION 

B. 

li 
2/2 

i-: g , 4.- Construction of the H.F. transformer. 

drill, and the slot is wound full of No. 4o D.S.C. 
Alternatively, a ready -made choke may be used. 

The main panel and the back terminal panel may 
be drilled in accordance with Figs. 7 and ro, and the 
components mounted in position. The " Clix " sockets 
are spaced suitably to take the twin plugs of the same 

r8 

C,GRID 

D. FIL. 
E. PLATE 

F. H.T. 

G. NC. 

wire. 

www.americanradiohistory.com

www.americanradiohistory.com


 MARC[! 2ith, 1926. Wilpdmg 
opIlcol 

Selective Three -valve Receiver. - 
make; these latter, incidentally, as supplied, are joined 
together by insulating material, and must be connected 
by a small piece of wire secured under the nuts. The 
baseboard components are now screwed down, as indi- 
cated in Fig. 8, special care being taken id mounting 
the coil and coil sockets. The panel is secured to the 
base by wood screws, two brass brackets giving addi- 
tional support. Before joihing them together, it is 
necessary to put on sonic of the wiring in the less acces- 

sible positions. No: 
16 tinned copper 
wire is used through- 
out, a few lengths of 
insulating sleeving 
being used where 
there is risk of short - 
circuiting. 

The fixed conden- 
sers C Cg, Cs, and 
the H.F. choke are 
supported by thei r 
connecting wires ; the 
positions' of these 
components are 
clearly shown in the 
photographs. 

Following the 
usual practice, all 
filament and low - 

potential leads are kept low down on the panel or base- 
board, while grid and plate wires are run clear of each 
other by the most direct path possible. 

Reducing Anode Circuit. 
A single dry cell is connected in such a manner as 

to apply a negative bias to the grid of the H.F. valve; 
its main object is to effect an economy in the anode 
current consumption, and it may,, of course, he omitted 

Fig. 5. -Plan of cylindrical former for 
H.F. transformer. Terminal screws 

A, B, and C are on the upper edge. 

18 

445 

if desired. The cell is secured by means of a half -hoop 
of wire with eyes at its ends, through which screws are 

,passed into the baseboard. 
It should be noted that if components of appreciably 

larger physical dimensions than those used in the set 
as described are employed, a slightly deeper baseboard 
will be required. This is particularly the case if -load- 
ing coils of larger diameter are inserted in the loading 
sockets. The first 
(H.F.) v a l v e Ri9 ice/ lÁ6 

holder would 'o! a 
also need to he 
moved .slightly ., 
in order to ac- 
cummodate the 
larger size 
valves. Several 
standard types of 
cabinet are avail- 
able, having a depth of soupe ¡l, to 8111. 

The first valve should have an impedance of not more 
than about ro,000 ohms, and either a D.E.5, D.E.4, 
D.F.A.o, B.4, D.F.A.r, Cosmos S.P. r8 " Red Spot," 
D.E.6, I'.\L.I_, Cleartron C.25, or other make having 
similar characteristics, is suitable. The second valve May 
be of the " general -purpose " type ; if of high impedance, 
the L.F. transformer should have a low ratio, in the 
neighbourhood of about 2: I. The output valve should 
he capable of handling sufficient power for, the operation 
of the loud -speaker, and may be of the same type as that 
used in the first stage. 

% DIA.I 

2 DIA 

i 

Fig. 6.- Ebonite bobbin former for the 
H.F. choke coil 

Operation of the receiver. 
For the 250 -500 metre waveband a short -circuiting plug 

is inserted in the socket marked G.L.C., the other being 
left open. 

An H.T. voltage of about 5o should he applied to the 
H.F. and detector valves, which are* fed from the ter- 
minal marked " H.T. + r." Up to r20 volts may with 

1/2-1 

3/ 

4 
21j' 

1/2" 
Fig. 7.- Drilling diagram of the front 

21' 2 

6 

2/2 -I t-+-t2 '1' 24 

7 

l 

_t_ 

panel. A, 7116in. dia. ; B, 3/81n. dia. ; C, 1!4in. dia. ; D, 3 ¡16in. dia. , E, 1 8In. dia. 
countersunk ; F, 5;32in. dia; G, 118in. dia, 
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Fig. 8.- Positions of components on the baseboard. 

advantage be used on the I.. F. amplifier (H.T. + 2) 

with a grid bias of as much as 9 volts, depending on the 
:naker's instructions regarding the type of valve actually 
used. With normal filament brilliancy, and the reaction 
condenser set at zero, the local station should be tuned 
in, with the metal sleeve of the neutralising condenser set 
at about one -third its travel along the glass tube. As 
the circuits come into tune, oscillations may occur, in 
which case further adjustment of this condenser will be 
necessary. This adjustment is hest carried out by the 

use of a wooden or ebonite rod, by the aid of which the 
metal sleeve may be moved to the desired position. 

Reaction Control. 
For distance reception the overall sensitivity of the 

set may be improved by manipulation of the reaction con- 
denser. It should be borne in mind that it is necessary 
to keep two circuits in tune when " searching " for 
signals, and that nothing will be heard (except perhaps a 
powerful local station) unless this condition is reached. 

A 30 

Rear view of receiver with long wave coils removed and shorting plug in position. 
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Selective Three -valve Receiver. - 
To receive the high -power station, the shorting plug is 

removed from the socket next to the short -wave coil, and 
a No. 200 coil is substituted, with a No. 15o in the 
reaction socket. The first valve filament is switched off, 
and the twin plugs are removed from the face of the panel, 
a flexible lead being joined between those marked W and 

4-f7 

A few remarks should he added as to the capabilities 
of the receiver. As it has only one stage of low- frequency 
amplification, long -range loud- speaker reproduction should 
not he expected, except under exceptionally favourable 
conditions. The volume obtainable should, however, be 
sufficient for ordinary requirements, up to distances of 
Iifty miles or more. On headphones very long ranges are 

TELEPHONES 

.p 

.p 

Y Z 

o 

X W 

E 

o o o 

101 
+ G.B. 

AllA - + L.T. - H.T. +l 
Ú 
+2 

G. The reaction .s-witch. S.z, is turned to the .lower posi -- 
Lion. Tuning is effected entifely by the left-hand variable 
condenser, the other. being 'no, longer. in circuit. 

If the set is inclined -to oscillate too freely,' it may be.. 
safely assumed that the choke coil is tuned to the same 
wavelength as the grid circuit, and turns should be re- 
moved until a state Of stability is reached. 

A, 

Fig. 9. -The practical wiring diagram. The H.F. 
choke and fixed condensers marked 0.001, 0'0005, 
and 0.0003 mfd. are supported by their connecting 
wires. The arrow-heads lettered A to G refer to 
connections to the' H.F. transformer, corresponding 

lettering being adopted in Figs. 4 and 5. 

.attainable under moderately favourable conditions. In 
order to facilitate the subsequent -reception of a station 
once heaíd, or of others on a near -by wavelength, careful 
=cords of dial settings should be -kept. 

No' mentidn has 'been made of the method of using the 
potentiometer. While making preliminary adjustments 
its brush should be set near the positive end of the resist- 

.1 ssaix;-á.. -mr'-nl- i.6.f:ó[r.Yi+.Ir-rJlcxKJLrtr:a:rìid ` 
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LIST OF 

1 Ebonite panel, 18in. X lin. X din. 
1 Ebonite terminal panel, gin X /Bin. X tin. 
1 Baseboard, 13ín. x 68in. 
2 Variable condensers, 0.0005 mfd. (Ormond). 
1 Micro condenser. 0.00004 (Igranic). 
3 Valve holders base mounting type (Burwood). 
3 Rheostats ( lgranic Patent). 
1 Potentiometer (McMichael). 
1 L.F. transformer, 4: 1 ratio (G.E.C.). 
i Balcon" neutrodyne condenser (Igranic -Pacent). 
2 Single -pole change -over switches (Radcom). 
l Fixed condenser 00003 mid. (Igranic). 
I Fixed condenser. 0.001 mfd. (Igranic). 

Approximate cost, without cabinet 

PARTS, 

I Fixed condenser, 0.0005 mfd. (Igranic). 
2 Fixed condensers, 1 mfd. (T.C.C.). 
1 Grid leak 2 megs., with base (Cosmos). 
2 Ebonite tubes, 24in. dia., for coil formers. 
2 Base mounting coil sockets. 
1 Short -circuiting plug for above. 
2 Coils, Nos. 200 and 150 (O'Keefe). 
6 "Clix" sockets. 
2 "Clix" twin plugs. 
3 "Clix" plugs 
Wire, No. 36 D.S.C., No. 24 D.C.C., No. 24 D.S.C. 
Screws, terminals connecting wire, etc. 

or accessories - 1,5 os. od. 

ance winding. The effect of varying the setting should 
be tried when listeniñg to a weak signal, as slight differ- 
ences can best be appreciated under this condition. The 
best position will be that giving loudest signals in combi- 
nation with smooth control of reaction. One is apt to be 
misled by the fact that, as the contact brush is moved 

sated for, to a great extent, by increasing reaction. In 
general, rectification will be carried out most effectively 
when a certain amount of positive bias is applied to the 
grid. 

The fact that the two tuned circuits must be kept 
fairly accurately in resonance when searching for a weak 

The receiver adapted for long wave reception with loading and reaction coils in position. 

from the negative towards the positive-end, signals may 
become weaker; this does not necessarily mean that the 
valve is operating less efficiently as a detector, but shows 
that damping is being increased. This can be compen- 

z 

s 

1- "- 1 

/4 
1" 1 

B 13. B B B B B 

s%" 

Fig . 10. -The terminal panel A, 5 32in. dia.: B, 1 /8in, dia 
countersunk. - 

A 32 

signal accounts for most of the trouble experienced in 
operating a sharply tuned set of ' this description, as 
otherwise the receiver will seem to, be entirely " dead." 
A little experience, however, will soon enable the amateur 
to know. when this condition is reached, as, even if no 
signals are coming in, there will be a certain amount of 
noise in'- the headphone, due to atmospherics,' broadly 
tuned-spark transmitters, and' C. W. " lriush. " 

The effect of varying the number of turns included in 
the aerial circuit of the H.F. transformer may be tried - 
in order to suit- local conditions. Selectivity will be_. 

considerably increased by a reduction in turns, but, in 
general, only at the expense of signal strength, which 
will fall off rapidly if the coupling is reduced excessively. 

2') 
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HE BATTERY ROOM AT 21,00 
Studio and Control Room Battery System at the London Station. 

By R. C. SHAW (B.B.0 Engineering Staff). 

T one time the matter of batteries in connection with 
amplifiers for London Station Studios and .Control 
Room was a very simple matter, for there were 

then only two units to be considered, viz., one amplifier 
and a small Simultaneous Broadcast Board. The ampli- 
fier required a total of io volts for filament lighting, 
8o ampere -hour cells being used. The H.T. was 
supplied from a zoo -volt battery made up of 50 -volt 
units. The Simultaneous Board needed 6 volts for fila- 
ment heating, and 200 volts H.T. The only other bat- 
teries required for effective transmission apart from grid 
negative cells were those for the microphone, where 8 
volts were used for polar- 
ising. It will be realised 
that battery power did not 
occasion much thought 
during r923 and the early 
part of 1924. But develop- 
ment necessitated the fitting 
of more amplifiers and an 
expansion on the Simultane- 
ous Board, so that to -day 
the Main Control Room con- 
sists of four amplifying 
units, each unit consisting of 
two amplifiers and a much 
larger and more efficient 
Simultaneous Boardmount- 
ing thirty amplifiers each 
with three valves. In addi- 
tion, there is one receiving 
unit. 

Central Battery System. 
Much thought was given 

to the question of whether 
each unit in the Main Con- 
trol Room should have its 
own batteries, or whether a 
central battery system 
should be installed. The question did not materially 
affect filament lighting batteries, but it was feared that 
if a common or central H.T. unit was installed, there 
would be a certain amount of " cross talk " or inter- 
ference from one amplifier to another when there was 
any variation of direct current feed causing a voltage 

-change clue to the high internal resistance of the H.T. 
unit. It was decided to have a severe " try -out," and, 
with this object in view, a Soo -volt 22 -A.H. unit of 
very low internal resistance was temporarily installed 
and tested under conditions that were more severe than 
would arise in practice. The test was entirely satisfac- 
tory, and in a short time the central battery now used in 
the Main Control Room came into being. The 6 -volt 
battery used for lighting the filaments of all valves- 

449 

approximately 120 at o.85 amps. -has a capacity of 
72o A.H. at the ten -hour rate. 

It is never desired to work all valves at one time, the 
discharge on the L.T. batteries when working at full 
load being between 6o and 7o amps. Two 6 -volt units 
are installed, one for change -over purposes, thé wiring 
being so arranged that both units can be charged or dis- 
charged in parallel, so that, in the latter case, should it 
be necessary to change over L.T. batteries during trans- 
mission, this can be effected without a stoppage. 

An essential of these batteries is that, even when 
taken off charge, they shall be noiseless when on dis- 

charge, for any battery noise 
is amplified and disturbing 
to the transmission. 

Details of Wiring. 
The L.T. wiring through- 

out is of :?in. copper rod, 
\vhich allows of hardly' any 
voltage drop. Just under 
6 volts are required at the 
terminals of the amplifiers, 
and this is satisfactorily at- 
tained through the copper 
rod used. The main copper 
rod bus -bars run the length 
of the room, at a height of 
about r5ft. from the floor, 
with carefully soldered T 
pieces radiating to each unit. 
The scheme of connections 
to the amplifiers was a 
matter for careful considera- 
tion, as the contact was to be 
of such a character as to 
allow of no movement, but 
at the same time to allow of 
the entire unit being rapidly 
disconnected. Plugs and 

sockets specially constructed of suitable 'arid ample metal 
fittings were eventually installed, so that a single ampli- 
fier may be disconnected instantaneously from the main 
bus -bars without danger of interfering with other ampli- 
fiers in user. The connections on the cells are welded, 
while all others are bolted, lead washers being used. 

The H.T. batteries consist of two units of 15o cells 
Soo volts 22 A.H., one being for change -over purposes. 
Switching arrangetnents provide that a change -over can 
be made from one 3oo -volt battery to another without 
affecting the transmission. The wiring and method of 
connection is similar to that for the L.T. battery, except 
that ¡in. rod is used, as voltage drop is small, in any 
case, due to the small current passed. It will be- noted 
that these cells are of low internal resistance, for the 

Central battery system for the simultaneous broadcast amplifiers. 
The large cells in the foreground are for filament heating, the H.T. batteries being arranged behind them on shelves. 

B 3 
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The Battery Room at 2L0.- 
. reason given above, as there are at least six d ifferent units 

to feed. 
The whole of the battery system is suitably provided 

with adequate fuses, especial care being taken to ensure 
that the volt;tge drop was not materially increased when 
fitting the L.T. fuses, the actual fuse wire being inserted 
in such a way to allow of no movement due to vibration 
Dr other cause. The main fuses are, of course, fitted at 
the terminals of the batteries, and each unit is separately 
fused, so that the main fuses would not be affected by a 

blow -out on a unit. 
The switchboard consists of the usual essentials, viz. : 

(t) L.T. Charge Ammeter. 
(2) H.T. Charge Ammeter. 
(3) H:T. Battery and Main Supply Voltmeter. 
(4) L.T. Battery and Generator Supply Voltmeter. 
(5) L.T. Discharge Ammeter. 
(6) L.T. and H.T. change -over switches. 
There are also the requisite field regulators and charg- 

ing resistances. The L.T. battery is capable of being 
charged from a generator up to ioo amps., an auto- 
matic cut -in and cut -out being provided to ensure against 
damage to the charging machine. The H.T. battery is 

charged direct from the 200 -volt mains through a series 
charging resistance, the sv. itching and wiring being so 
arranged that when the switch is in the " Charge " posi- 
tion, the ,,00 -volt battery is split into two parallel sec- 
tions, each of 75 cells r5o volts, each section being 
charged at 2 amps or a total of 4 amps on the ammeter. 
All cells have glass containers and are mounted so as to 
facilitate inspection. 

Studio Microphone and Amplifier Batteries. 
The batteries for use with microphones and studio am- 

plifiers are not installed as a central battery unit, each 
microphone and amplifier having separate batteries. The 
microphones operate from an 8 -volt 6o -A.H. battery, 
while a 4 -volt 3o -A.H. unit is provided for amplifier 
filament lighting. The H.T. for amplifiers is supplied 
by separate units of 120 volts 

All the above- mentioned batteries are capable of being 
charges or discharged from a switchboard fitted in con- 
junction with studio amplifiers. A generator capable of 

Leclanché Wet Cell H.T. Batteries. 
Since August last, when Messrs. 

Ripaults, Ltd., reintroduced their Le- 
clanché Wet Cell Batteries for high - 
tension supply, their great difficulty has 
been to cope with the ever -increasing 
number of orders. Arrangements have 
been made, however, whereby these popu- 
lar batteries can now he delivered frein 
stock. Leaflets and full particulars are 
obtainable from the Company at King's 
Road, St. Pancras, N.W.1. 

o000 
Radiax Move. 

It --rs. Radiax, Limited, manufac- 
turers of radio apparatus and compon- 
ents, announce a move to new premises. 
These are situated at 16, Palmer Place, 
Holloway Road, N.7, where the offices 
and works will be contained under one 
roof. 

The new Radiax catalogue is at the 
B4 
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Main battery switchboard in the control room 

a .6o -amps output at 16 volts is provided for charging 
microphone polarising and filament batteries, these two 
units being charged in parallel but through separate 
charging resistances. The H.T. battery is charged from 
the 200 -volt supply through suitable charging resistances. 

It is still more essential that these batteries should at 
all times be noiseless, for any disturbance in the batteries 
is amplified to such an extent that when radiated it 

becomes perhaps louder than the actual performance 
taking place 

TRADE NOTES. 

disposal of any reader who cares to write 
for a copy. 

e 0 0 0 

American Apparatus in London. 
Mr. Alan Wright, of Sentinel House, 

Southampton Row, London, W.C.1, has 
been appointed sole sales representative 
in Great Britain and Ireland for the radio 
products of the Hart and Hegeman Manu- 
facturing Company, Hartford, Connecti- 
cut. 0000 
Reconstruction Service. 

Broadcast listeners whose sets refuse to 
give the desired results may take heart 
from the knowledge that a "Reconstruc- 
tion Service " is being run for their special 

. :4uh-ar. , t w: ;k, w n ..r .' > 4., -: _ 

benefit by Messrs. L. Ormsby and Co., 
28, Page Street, Westminster, S.W.1. 
Unsatisfactory sets are received at the 
company's Elstree works, where they are 
repaired or reconstructed in a manner 
embodying " Ormsby " designs. Full par- 
ticulars of the service are obtainable on 
application to the company. 0000 
Simplifying Home Construction. 

An ingenious system for the rapid 
building of various types of receiver, 
known as " The Blackadda Radio Build- 
ing System," is now being produced by 
the Blackadda Radio Co., Ltd., 48, 
Sadler Gate, Derby. 

The system employs standardised com- 
ponents which are easily assembled on the 
" Blackadda ' Table, consisting of a 
moulded panel having 140 equally spaced 
holes, numbered on each side. A range 
of useful service sheets is issued describ- 
ing the construction of various receivers. 
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A Section Mainly for the New Reader. 
VALVE- CRYSTAL STABILITY. 

In a receiver employing a single 
H.F. valve followed by a crystal de- 
tector, it is possible to ensure sta- 
bility by adopting either of the two 
circuit arrangements shown in Fig. i. 
In the first circuit (a) the crystal is 
connected across a proportion of the 
inductance of the transformer second- 
ary, which will in itself probably be 
insufficient to afford the amount of 
damping necessary io prevent self- 
oscillation when grid and plate cir- 
cuits are brought into tune. As a 
direct -coupled aerial is used, how- 
ever, the grid circuit will be fairly 
heavily damped, and, under average 
conditions, a certain amount of re- 
action will have to be applied before 
the valve will oscillate. 

In the case of the second circuit, 
(b), the damping necessary for sta- 
bility is provided by the load im- 
posed by the crystal detector (if of 
sufficiently low resistance), which is 
connected across the whole of the 
tightly -coupled H.F. transformer. 
The grid circuit is only slightly 

(a) 

criticism, but have the advantage of 
simplicity. The second one suffers 
from the draw -back that, provided 
both circuits are in tune, oscillation 
will probably occur when the crystal 
contact is broken for purposes of ad- 
justment. This difficulty may be 
overcome, however, by slightly de- 
tuning the grid circuit when setting 
the detector. 

Possibly a more correct arrange- 
ment would consist of a combination 
of both circuits. If tappings are 
provided on the secondary winding 
of the H.F. transformer, sufficient 
inductance may be included in the 
crystal circuit to effect stability, at 
the same time introducing a desirable 
reduction in clamping. The disad- 
vantage mentioned in the last para- 
graph would still be present, how- 
ever, and the same precautions would 
be necessary to prevent oscillation 
when setting the detector. 

The above remarks apply more 
particularly to receivers designed to 
operate on the shorter wavelengths, 
including the broadcast hand. 

Fig. 1.- Stable valve -crystal receivers. 

damped, provided that a moderately 
loose coupling is provided between 
its inductance and that in series with 
the aerial. 

Both arrangements are open to 

l ) 

CONDITIONS FOR CAPACITY 
REACTION. 

It is usual to insert a high -fre- 
quency choke coil in the plate lead 
of a valve when it is desired to feed 

back a proportion of the H.F. 
current in this circuit through a vari- 
able condenser and reaction coil 
coupled to the 
choke is not 
under certain 
ings of a pair 
the primary 

grid inductance. This 
always essential, as, 

conditions, the wind - 
of head telephones or 
of a low -frequency 

Fig. 2.- Capacity reaction. 

transformer will offer a sufficiently 
high impedance to ensure that suffi- 
cient energy may be passed back. 

This method of reaction control 
may also be applied in cases where 
there is a tuned circuit in series with 
the anode or, as in Fig. 2, a tuned 
H.F. transformer, which, if the 
effective coupling is fairly close, will 
have a similar effect. In this case 
reaction effects will only he obtain- 
able on the wavelength to which the 
anode circuit is tuned, when it will 
offer a very high impedance to 
currents of that particular frequency. 

The arrangement may, of course, 
he applied equally to a set having a 
direct -coupled aerial circuit. 

0000 
H.T. BY -PASS CONDENSERS. 

The majority of paper- insulated 
condensers of high capacity, such as 
are usually shunted across the high - 
tension battery terminals of a re- 
ceiver, are stated to be capable of 
withstanding pressures in the neigh- 
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bourhood of Soo volts. Circum- 
stances occasionally arise when it is 
necessary to apply a voltage exceed- 
ing this value, as when large power 
valves such as those of the L. S.5 
type are used. Under these condi- 
tions it is possible to double the safe 
working voltage of the condensers by 
connecting two of them in series. 
This will have the effect of reducing 
the effective capacity to half the ori- 
ginal value, provided the individual 
condensers are the same. 

WIT®hoo 
WOpDt 

USING A FRAME AERIAL. 

It is well known that, under certain 
circumstances, the directional pro- 
perties of a frame aerial may be 

turned to good account in reducing 
interference, even from a . powerful 
near -by station, whose signals may be 
too strong for elimination by ordin- 
ary tuning methods with an open 
aerial. It seems, however, that a cer- 
tain amount of misapprehension 
exists as to the best way of using a 

frame under these circumstances. It 

MARCH 24111, 1926. 

should be realised that its directional 
effects are not particularly marked 
about the position for maximum sig- 
nals, and, in fact, are only pro- 
nounced when it is set at approxi- 
mately the position giving minimum 
signals. In practice, therefore, it 
will generally be best to swing the 
frame to the direction giving either a 
weak or zero signal from the inter- 
fering station, rather than to at- 
tempt to set it for best results from 
the desired station. 

DISSECTED DIAGRAMS. 

No. 23.- Wiring a Tuned Anode H.F. and Detector Set. 

All typical circuits in general use have now been shown in our series of " Dissected Diagrams." 
The same method will now be used in an endeavour to make clear matters other than the actual 

reading of circuit diagaams which have been found to puzzle amateur constructors. The sketches below 

show the correct order of procedure in wiring a receiver. and also those leads at high oscillating potential 

to earth which should consequently be kept clear of cther wiring. 

2 

The filament circuits are completed in the usual manner. All 
these are low potential leads, and may be run close together. 

The remainder of the low -potential leads are put on. This 
diagram should be studied in conjunction with the complete 

circuit (No. 4). 

3 

1-4 

FLT 

4 

The high -potential sides of the plate circuits of both valves are The addition of the grid leads (also a high potential), completes 
connected up. the receiver. 
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Events of the Week in Brief Review. 
CHEERS IN CZECIIO- SLOVAKIA. 

Listeners in Czecho- Slovakia are rejoic- 
ing over the announcement of the Minis- 
ter of Posts and Telegraphs that, as from 
April 1st, the annual broadcast licence 
fee will be reduced from 15 to 10 crowns. 

0000 
HOSPITAL SET FOR BRADFORD. 

The Bradford Royal Infirmary is being 
fitted with wireless apparatus enabling 
each of the 215-patients to listen in. The 
equipment, which has cost £320, has been 
provided by students of the Bradford 
School of Art. 

0000 
ITALIAN WIRELESS REGIMENTS. 

The claims of wireless as a military 
asset have been recognised by the Italian 
Government. The Army Reform Bill 
adopted by the Chamber provides for the 
constitutim of two regiments of wireless ori ators. 

G O O o 

SENATORE MARCONI'S RECOVERY. 
We are glad to learn that Senatore Mar- 

coni is making a rapid recovery after the 
internal operation which he underwent a 
fortnight ago. On leaving the nursing 
home in a week's time, the fanions in- 
ventor will take a convalescent cruise in 
the Mediterranean on his yacht " Elettra.' 
Bon voyage! 

0000 
SCHOOL WIRELESS IN SHEFFIELD. 
A unique system of wireless in schools 

was inaugurated at Sheffield on Thursday 
last, when three council schools -at Firs - 
hill, Pyebank, and Woodside -were pre- 
sented with apparatus. 

Actually, only one receiver is used, and 
this is installed at Firshill. The other 
two schools are- linked up by telephone 
wire. Sheffield, therefore, possesses a 
miniature " S.B." system of its own. 

0000 
BROADCASTING THE BUDGET. 

Deprecating the suggestion that the 
Budget speech in Parliament should be 
broadcast, a provincial paper remarks : 

" The speech begins just after 4 p.m. and 
ends generally not later than 6 p.m. or 
6.30 p.m., and then the majority of in- 
telligent listeners are at their offices or 
elsewhere." 

The temerity of this assertion makes one 
gasp ! 

SPANISH WIRELESS EXHIBITION. 
Madrid is planning a wireless exhibition 

for 1926 on the same lines as last Year's 
effort. Spanish listeners favour British, 
French, and German apparatus, there 
being little demand for American 
products. 

SWISS BROADCASTING. An interest- 
ing glimpse of the control room at the 
Zurich station, which operates on 515 

metres. 

" FADING." 
A lecture entitled " Fading " will be 

given this evening (Wednesday) by Prof. 
E. W. Marchant, D.Sc., M.LE.E., at an 
ordinary meeting of the Radio Society of 
Great Britain. The meeting. will be held 
at 6 p.m. (refreshments at 5.30) at the 
Institution of Electrical Engineers, Savoy 
Place, Victoria Embankmeiii, W.C.2. 

153 

- HIGH POWER FROM SWEDEN ? 

The Swedish Government is being ap- 
proached for permission to erect a high 
power broadcasting station. 

0000 
NEW NAME FOR OSCILLATORS. 

Are you troubled by " bloopers ?" This 
is the expressive appellation given to 
owners of radiating receivers in America, 
who are sali to cause nine -tenths of the 
interference trouble in that country. 

0 0 0 0 

WEST END WIRELESS. 
A new West End telegraph office has 

been opened by the Marconi Company at 
20, Duke Street, Piccadilly, where tele- 
grams may be handed in for transmission 
by high -speed wireless telegraphy to 
France, Spain, Austria, Switzerland. 
Canada, the United States, Bulgaria, 
Yugo- Slavia, and other parts of the world. 

0 0 0 0 

TALKS ACROSS THE ATLANTIC. 
The possibility of conversing with 

America on a telephone in private houses 
was demonstrated last week, when Sir 
Evelyn Murray, Secretary of the G.P.O., 
exchanged greetings with a friend in-New 
York from his home in Manchester. Square, 
London. Mr. E. H.' Shaughnessy, Assist- 
ant Engineer -in -Chief of the Post Office, 
spoke to New York from his Streatham 
residence. 

The transmissions were, of course, con- 
ducted from the Rugby station. 

0 0 0 0 

WIRELESS LEAGUE SOCIAL. 
Members of the Wireless League are to 

be given an early opportunity of meet- 
ing socially in London. For. this purpose 
it is proposed to. hold a Wireless League 
dinner on the evening of Friday, April 
23rd next, when it is hoped that several 
of the guests will be gentlemen well 
known to the listening public. Ladies 
will be specially welcome. 

Application for tickets (8s. 6d. each, 
inclusive of wine, etc.) should be made 
at once to Headquarters, as the function 
promises to be extremely popular, and 
accommodation is limited. The chair 
will be taken by the 'Hon. Sir Arthur 
Stanley. 
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CANADIAN WIRELESS OPERATORS 
REASSURED. 

The Canadian Marconi operators have 
been assured of the continùance of the 
existing wage rate until April 1st, 1929. 

0000 
BROADCAST HELP FOR AUTHORS. 
The officials of the Brussels broadcast- 

ing station have decided to assist Bel- 
gian authors. Extracts are to be read 
before the microphone from new books as 
they are published 

0000 
JAPAN CALLING. 

Japan now possesses three broadcasting 
stations, according to the Bureau of Tele- 
graphs, Tokio. The stations are at Osaka 
(JOBK, 385 metres), Nagoya (JOCK, 360 
metres). and Tokio (JO.AK, 375 metres). 

0 0 0 0 

" S.B." FOR SWITZERLAND. 

To secure better co- ordination among 
the various broadcasting organisations iii 

Switzerland. a union has been formed at 
Berne comprising representatives from 
Zurich, Lausanne, Geneva, Berne and 
Basle. Plans are nearing completion for 
a system of simultaneous broadcasting. - 

0000 
WIRELESS AND THE NORTHERN 

LIGHTS. 
The recent display of the Aurora 

Borealis did not appear to affect broad- 
cast reception in the South of England. 
In the North Midlands, however, several 
listeners reported poor reception of 
Daventry and other broadcasting stations. 
.Fading effects appeared most noticeable at 
Preston. 0000 

AN UNSUCCESSFUL COMPLAINT. 
Opposing an expenditure of £2 for the 

repair of the wireless receiver in the 
Knaresborough Institution, a member of 
the Guardians said that the ratepayers had 
plenty to do without spending money to 

-" hear people talk." 
His eloquent appeal was unsuccessful. 

and the expenditure was approved ! 

0000 
BROADCASTING DEMANDS IN 

BOLIVIA. 

The public demand for broadcasting 
throughout Bolivia has resulted in the 
formation, at La Paz, of El Radio Club 
Boliviano, which has as its object the 
establishment and development of broad- 
casting stations to cover the entire 
country. 0000 

LOUD -SPEAKERS ON THE 'PHONE. 

" Is there any objection to ringing up 
a friend on the telephone and allowing 
him to listen to one's loud -speaker ?" was 
it question put to the G.P.O. last week. 

The answer was emphatically in the 
affirmative. " The conditions of the 
licence make it clear that this is contrary 
to the regulations," said a G.Y.O. officiai, 
who added that such a practice renders 
the offender liable to prosecution. 

Most readers will agree that an acquaint- 
ance who telephoned them for such a 

purpose would deserve all he got ! 

B g 
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SWISS 
studio, 

BROADCASTING. A view in the Zurich studio. The control room adjoins the 
and during the performance the engineers are able to communicate with the 

artistes and announcer through the window in the background. 

ESPERANTO BROADCASTS 
A diligent votary of Esperanto has com- 

puted that 82 broadcasting stations 
throughout the world now transmit talks 
or courses in that language. Britain heads 
the list with 16 stations, while the United 
States and Germany follow with 13 and 
11 respectively. 

0 0 0 0 

LOUD -SPEAKERS EN MASSE. 
From New York comes the news that 

fourteen large new tenement houses over- 
looking the Hudson River have been 

PRESENTATION PLATE. 
Next week's issue of " THE 
WIRELESS WORLD " will con- 
tain a Supplement in the shape 
of a presentation portrait of Sir 
Arthur Stanley, G.B.E., Chair- 
man of the Wireless League. 

equipped with broadcast receivers. Each 
of the 356 apartments contains a loud- 
speaker, the instruments being " fed " by 
four receivers under the control of an 
operator. The idea is to attract tenants, 
but it seems to us that prospective resi- 
dents may require assurance that each 

apartment is sound -proof ! 

0 0 0 0 

SHORT v. LONG WAVES. 
That the use of short waves in Trans- 

atlantic communication effected consider- 
able economy in working is the substance 
of a report for the year 1925 issued by 
the United States Shipping Board, whose 
short -wave station NKF at Bellevue, 
District of Columbia, is known to many 
amateurs in this country. 

The year's working is stated to have 
shown the value of short waves both as 

ar ; 3t0 °.:...3 tl-'+ßÁ#- -dJ¡, I ir 

a means of clearing long -distance traffic 
and as an economical factor in radio trans- 
mission in comparison with the more 
expensive long -wave stations using higher 
power. 

0 0 0 0 

LISTENING -IN AT SEA. 
It may not be generally realised that 

the ordinary broadcast receiving licence 
is not valid for reception on board ship. 
A case in point was furnished the other 
day when a sea enntain on t he Ellerman 
Hall Line, having taken ont an ordinary 
licence at Newcastle -on :Fyne, was re- 
quested by the Post Office to dismantle 
his ápparatus as the licence had been 
issued in error. 

Even a portable receiver may only be 
worked on land and within a certain 
radius. 

Permission to receive broadcast pro- 
grammes on board :;hip is only granted 
by the owners of the vessel. 

0000 
IMPORTANT A.R.R.L. RETIREMENT. 

All amateurs who have watched the 
activities of the Amateur Radio Relay 
League will regret to learn that Mr. 
F. H. Schnell, the well -known traffic 
manager of that enthusiastic organisa- 
tion, has submitted his resignation. Mr. 
Schnell, who had held the post of traffic 
manager since 1920, is undertaking ex- 

perimental work in the Burgess Labora- 
tories at Madison, Wisconsin. 

0000 
B.T.H. IN BIRMINGHAM. 

Having outgrown their establishment in 
Paradise Street, Birmingham, the British 
Thomson -Houston Co. have acquired com- 
modious new premises at 10 and 11, Snow 
Hill, Birmingham, where a complete 
range of B.T.H. wireless apparatus is on 
view. 
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PIONEERS 014 WIRELESS. 
By ELLISON HAWKS, F.R.A.S. 

11. -S. F. B. Morse. 
SAAWEI. FINLEY BREESE _MORSE, the inventor 

of the code that bears his name, was the next to 
experiment in telegraphy without wires. It is not 

quite clear whether or not he had heard of SOmmering's 
discovery (in 18rí) of the conductability of water, or of 
Steinheil's work (in 1838) with the " earth battery," or 
whether he independently discovered the method he de- 
OF nstrated. Whichever be correct, however, 'Morse did 
some excellent pioneer work, and we may profitably 
pause to consider his experiments. Although not suffi- 
ciently practicable to he commercialised, they undoubtedly 
stimulated others, and so played an important part. in 
the history of wireless. 

Morse at Work on his Telegraph. 
Morse Ivas born at Charlestown, Mass., U.S.A.. on 

April 27th, 1791, and was the son of a minister. He 
graduated at Yale in 181o, and decided to become an 
artist. With this end in view he sailed for England to 
study painting under Benjamin \Vest in London. In 
IS13 Morse gained the gold medal of the Adelphi Society 
of Arts for his " Dying Hercules. and returned to 
America. Here he founded the National Academy of 
Design, and became Professor of Arts in the University 
of New York. 

Morse had always been interested in electricity, and 
haying once more visited Europe he decided to devote 
his attention to a practical system of telegraphy. His 
decision cost him clear, and brought him to abject poverty. 
He denied himself food and 
clothing in order to further his 
experiments. For the sake of 
economy he made everything 
himself -his models, moulds, 
and even his castings -but for 
four years eve'rything seemed 
to go wrong. " I am crushed 
for want of means." he wrote. 

Success was near at hand. 
however, and the following year 
he completed his first instru- 
ment, which he exhibited in 
Nev York. He transmitted 
signals over a distance of 600 
yards, using copper wire. Con- 
gress would have . nothing to do 
with the invention and Morse 
determined to visit England to 
patent his idea. In the mean- 
time, Wheatstone and Cooke 
were at work in London on 
their plan for " improvements 
in giving signals and sounding 

alarums in distant places by means of electric currents 
transmitted through metallic circuits." 

Morse_ did not succeed in patenting his device in 
England, but was more successful in France. On all 
these travels he took with him the electro- magnet on which 
everything depended, and when we learn that this magnet 
weighed 16o lb. we cannot but admire his perseverance ! 

First Transmission by Conduction. 

Returning to America Morse again pressed Congress 
with a view to making an official test of his invention. 
In 1843, during the last moments of the session, a grant 
of {6,000 was made for an experimental telegraph 
between Washington and Baltimore. 

A few months before the grant w-is made Morse en- 
deavoured to arouse interest in his invention by giving 
a public demonstration of the fact that an electric current.; 
will travel as well along a cable laid through water- as 
along an air line. On October 18th, 1842, he laid insu- 
lated wires between Governor's Island and Castle Garden, 
New fork, a distance of about a mile. At daybreak on 
the following morning he had successfully transmitted 
some three or four characters, when communication 
was suddenly interrupted owing to one of several vessels 
lying along the line of the submerged cable raising the 
cable with her anchor. Not understanding what they 
had hauled on board. and finding no end to the cable, 
the sailors hauled. about 2ooft. on deck and cut it 
off, taking it away with them 

With the jeers of the dis- 
appointed spectators ringing in 
his ears, Morse " immediately 
devised a plan for avoiding such 
an accident in the future, by so 
arranging the wires along the 
banks of the river as to cause 
the water itself to conduct the 
electricity across. "' He laid a 
wire along each bank of the 
river, connecting one wire with 
the transmitting key and with 
a battery, and the other wire 
on the opposite bank with a re- 
ceiver, the ends of both wires 
being fastened to copper plates 
sunk in the river. " On Decem- 
ber 16th, 1842, I tested my 
arrangement across the canal 
(at Washington) with success," 
Ir, wrote, " and the simple fact 

S. F. B. Morse 

From Morse's letter (December 
23rd, 1844) to the Secretary of the 
Treasury. 
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was then ascertained that electricity could be made to 
cross a river wit /rout other conductors than the water 
itself." 

In 1844 Morse carried out similar experiments, but on 
a larger scale. He found that " electricity crosses the 
river in quantity in proportion to the size of the plates 
in the water," and also that " the distance of the plates 
on the same side of the river from each other also affects 
the result." At Morse's request, Professor Gale.carried 
out a series of further experiments, and determined that 
the best results were obtained when the distance between 
the plates on the same bank was three times greater than 
the width of the river. Subsequently, two of Morse's 
askistants (Vail and Rogers) were able to communicate 
" with complete success, a distance of nearly a mile," 
across the Susquehanna River. "' 

Vail: dmerícan Electromagnetic Telegraph (1845). 

General Notes: 
C.Y.U. Telegr. R. H. Hermann, of 

H.M.S. " Durban " (G FOP), stationed 
at Hong -Kong, gives us some interesting 
results achieved with a short -wave trans- 
mitter based apon the design given in our 
issue of August 12th, 1925. His first 
" CQ " signal was at once answered by 
Pekin NPP, distant about 1,200 miles, 
who reported his signals as R8 ; this was 
in daylight. Later in the evening G FUP 
worked U 6BJD in California (R5) and 
the Naval Training Station, NQGI, at 
San Diego, where his signals were re- 
ported as R8, the loudest coming in from 
China, the distance being about 8,700 
miles. G FUP has subsequently worked 
with America, England, India, Palestine 
and Australia, and will welcome any re- 
ports from listeners who have heard the 
station since he started transmitting on 
November 10th. 0000 

Capt. E. J. Hobbs (Y 2JL), 2nd 
Armoured Car Company, Ashley Park, 
Bangalore, is carrying out a series of ex- 
periments on wavelengths between 25 and 
30 metres. His usual times of transmis- 
sions are 1545 -1745 and 0030 -0130, G.M.T. 0000 

A. M. Houston- Fergus (G 2ZC and 
MAG), La Cotte, La Moye, Jersey, is 
conducting tests on 45 metres for the pur- 
pose of investigating the fading on that 
wavelength, and would like to work with 
any other experimenters interested in 
that study, especially in London, N.E., 
England N.E. and E. Scotland E., and 
England N.W. (North of Birmingham 
and west of Chester to Anglesey). 0000 

We understand from Mr. C. A. Jamblin 
(G 6BT), the hon. organiser of the Trans- 
mitter and Relay Section, that the Radio 
Society of Great Britain has received 
several hundred QSL cards from abroad 
for British amateurs which so far, have 
not been claimed. Transmitters who are 
expecting such cards are asked to forward 
stamped and addressed envelopes to Mr. 
C. A. Jamblin, 82, York Road, Bury St. 
Edmunds, Suffolk, who will forward any 
cards that may be awaiting them, or, if 
there are none, will file the envelope for 
future use. Envelopes should not be 

B r0 
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How near Morse was, without knowing it, to a greater 
revolution even than that brought about by the introduc- 
tion of his telegraph. But it is perhaps fortunate that 
he missed the great issue, for undoubtedly the time was 
not ripe for wireless telegraphy. Had it been discovered 
in his day it might have suffered disastrously from being 
before its time, as have many other inventions that have 
come before civilisation was ready for them. 

Labours Rewarded. 
If Morse's early years were full of bitterness and dis- 

appointments, he reaped the joy of his labours in his 
later life. He lived to see his system of telegraphy 
adopted by the United States, France, Germany, Den- 
mark, Sweden, Russia, and Australia. Napoleon III was 
instrumental in his being presented with an international 
gift of £8o,000, and he died (April znd, 1872) in New 
York loaded with honours. 

TRANSMITTERS' NOTES 

AND QUERIES. 

smaller than 6M. x 42in., preferably of 
the thin foreign variety, and should have 
the addressee's call -sign clearly marked on 
the left -hand top corner. 

0000 
Mr. E. Megaw (GI 6MU), 3, Fort - 

william Drive, Belfast, established com- 
munication on February 27th at 23.00 
G.M.T. with O AA in Vienna, on a wave- 
length of 45.5 metres and an input of 
about 9 watts D:C. His signals were re- 
ported R4. Mr. Megaw believes this to 
be the first time communication has been 
established between amateurs in Great 
Britain and Austria, but will be glad to 
hear from any other transmitter with a 
prior claim. 0000 

I 111G, the Radiogiornale station at 
Bellagio on Lake Como, which is operated 
by Mr. Ernesto Month, is transmitting 
by telephony every Sunday at 13.00 
G.M.T. on 10 metres, 13.30 G.M.T. on 
18 metres, 14.00 G.M.T. on 35 metres, 
and at 14.30 G.M.T. on 65 metres. Re- 
ports will be welcomed. 

0000 
F SPY would like to receive reports 

from British amateurs of his transmis- 
sions on 45 metres, which may be sent 
ria G 6NK, R. J. Denny, 1, Hillside, 
Waverley Road, Weybridge. 0000 
Amateur Transmission in Denmark- 

Our Copenhagen correspondent sends us 
a summary of the conditions under which 
the Danish authorities will grant trans- 
mitting licences to experimenters. Appli- 
cations must be made to the State Tele- 
graph Department, who will issue licences 
only for scientific and technical experi- 
ments. The licence will hold good for 
one year, on payment of a fee of 20 
kroner, and may be cancelled if the fol- 

lowing conditions are not observed': -(a) 
Transmission must only take place during 
the hours specified by the State Telegraph 
Dept. (b) The call -signs must be given 
out at the beginning and end of each 
message. (r) The maximum power 
allowed is 100 watts input. (d) The wave- 
lengths permitted are (1) below 15 metres; 
(2) 43 to 47 metres; (3) 70 to 75 metres; 
(4) 95 to 115 metres. (e) Commercial tele_ 
grams must not be transmitted either by 
Morse or telephony, neither may experi- 
mental stations be used for broadcasting 
news or retransmitting broadcast pro- 
grammes. Transmitters must not be con- 
nected with other radio stations (this is 
understood to mean commercial stations). 
The experimental stations must be open 
for inspection by the representatives of 
the State Telegraphs Dept. 

0000 
QRA's Wanted. 

G 2BQ, G 2WW, G 5JV, AG 5MA, 
BZ 1BI, EAR 23, IRA, K 4CN, 
M 1GB, N OWB, N OFP, PI 3N O, 
PVxZ, OKA (calling OPX), FOCNG,. 
B S5, S4, S 3F. 

0000 
New Call -Signs Allotted and Stations 

Identified. 
G 2BRB. -R. E. Broomfield, 99, Sud- 

bourne Rd., Brixton Hill, S.W.2, trans- 
mits on 23 -90 metres. 

G 5SN. -(Late 2BG0) N. W. Skinner, 
296, London Rd., Westcliff -on -.Sea, trans- 
mits on 150 -200 metres. 

Y 2JL. -Capt. E. J. Hobbs, 2nd 
Armoured Car Company, Ashley Park, 
Bangalore, South India, transmits on 25 
and 30 metres. 

N PC3. -W. F. H. Peeters, Hugo de 
Grootstraat, 14, Amsterdam. 

N OPB99, N OAS, N OMD, N OKC.- 
Cards may be sent via W. E. Russell, 5, 
Walton Rd., Woking. 

U 1CAL. -A. J. Spriggs, 1285, Boule- 
vard, New Haven, Conn. 

0000 
A Correction. 

The correct call -sign of the station 
owned by Mr. F. A. King, 35, Oakmead 
Road, Balham, S.W.12, is G 5MF, and 
not G 5FM as stated in error on page 30 
of our issue of Febrùaryy 24th. 
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WIRELESS CIRCUITS 
Tb ©nor Pasadies. 

8.- Aerials and Aerial Circuits. 
By S. O. PEARSON. B.Sc., A.M.I.E.E. 

r-jriHE usual type of outdoor aerial consists essentially 
of an elevated wire or system of wires with one 
end connected by a down -lead to the earth, the 

whole being otherwise well insulated from its supports. 
In series with the down -lead is included an inductance coil 
to which the receiver is either directly connected or induc- 
tively coupled. The most common form of aerial is the 
flat top or inverted " L " type, as shown in Fig. I, and 
this particular kind of aerial is considered here, although 
the remarks can be applied in general to any type of open 
aerial 

The Aerial as a Tuned Circuit. 
The wire comprising the aerial naturally possesses re- 

sistance, and, as explained in Part 2, even a piece of 
straight wire possesses inductance because a magnetic field 
is set up around it when a current flows through it ; thus 
an aerial also possesses self -inductance even when no 
inductance coil or loading coil is included in the down - 
lead. Thirdly, the elevated portion of the aerial and the 
earth are equivalent to the two sets of plates of a con- 
denser of large dimensions, the air being the intervening 
insulating medium or dielectric in which the electro- 
static lines of force are set up when a potential difference 
exists between the elevated portion of the aerial and the 
earth, just as in an ordinary condenser lines of electro- 
static force are produced through the dielectric when the 
condenser is charged. 

\Ve see then that an aerial possesses resistance, in- 
ductance, and capacity, and is therefore capable of 
responding to electrical resonance in exactly the same 
manner as the closed circuits considered previously. 
Actually the capacity and inductance are distributed 

Lii /iiiiiiiiiiiiiiiiiiiiiiiiii/, 
(a) (b) 

Fig. 1.- Inverted " L " type of aerial. The capacity is situate.' 
mainly in the horizontal portion, and the inductance in the 

vertical down -lead. 

along the whole length of the aerial, but the major part 
of the effective capacity is situated in the elevated or 
horizontal portion, and the greater part of the inductance 
is embodied in the down -lead and the loading inductance, 
because it is here that the current has its greatest R.M.S. 
value under normal operating conditions. Therefore the 
aerial circuit of Fig. 2(a) is electrically equivalent to 
the closed circuit of Fig. 2(b), except that the resistance 
R, in the open aerial contains a component called the 
radiation resistance, which is explained below. 

In order to simplify the consideration of the principles 
involved in a tuned aerial circuit, and to show the con- 

4157 

nection between frequency and wavelength, it will be 
advantageous to consider briefly an aerial of the inverted 
" L " type when used for transmitting or sending nut 
wireless waves, and to do this it is necessary to view 
resonance or electrical oscillation in a closed tuned circuit 
from the point of view of the energy stored in the oscil- 
latory circuit. 

//mr / ///////// / //Z 7Z 

(a) (b) 
Fig. 2. -(a) Inverted " L" type aerial and (b) the equivalent 

electrical circuit. 

It was shown in a previous instalment' that when com- 
plete. resonance occurs the voltage across the circuit and 
the current flowing round the closed circuit are exactly 
se 'Jut of phase. Thus, when the current is passing 
through one of its zero values, the potential difference 
across the circuit has its maximum or peak value, and 
when the current round the circuit is passing through a 
maximum value, the voltage is zero. We have seen also 
that when a current i flows through a circuit of inductance 
L henries, the energy stored in the magnetic field is given 
by Lie joules or watt- seconds (see Part 2, January 
27th, page 124). Now it can be shown by exactly the 
same reasoning that the energy stored in the electrostatic 
field of a condenser of capacity C farads, when the poten- 
tial difference between the two sets of plates is e volts, is 
equal to 1Ce2 joules or watt- seconds. 

Energy in an Oscillating Circuit. 
Suppose that in the tuned circuit the current reaches 

a maximum positive or negative value of I. amps, and 
that the voltage across the circuit reaches a peak value 
of Em volts. Then at an instant when the current is 
greatest the stored energy in the magnetic field of the coil 
will be LIm2 joules, and at this same instant the stored 
energy in the condenser will be zero, because the voltage 
is zero when the current is greatest. During the next 
quarter of a cycle, when the current is falling to zero, the 
magnetic field of the coil is collapsing, and its energy is 
being given back again to the circuit, but at the same time 
the voltage across the condenser is building up so that 
energy is being accumulated and stored up in its electro- 
static field, and this will reach a value of -¡CEm2 joules 
when the energy of the magnetic field has fallen to zero. 
Now, in the case where the circuit possesses no resist- 
ance, there is no loss of energy in the form of heat, and 

' The wireless World, March 3rd, page 347, Fig. 7 (c). 
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Wireless Circuits in Theory and Practice. - 
therefore during the quarter of a cycle considered, the 
whole of the energy originally stored in the mag- 
netic field of the coil has been transferred to the con- 
denser, now being given by ICEm2. During the next 
quarter of a cycle, the energy is transferred back to the 
inductance again, and so on indefinitely. 

We see, then, that a certain amount of energy is oscil- 
lating backwards and forwards between two parts of the 
circuit, and this gives us the real meaning of electrical 
oscillation in tuned circuits. Of course, if the circuit 
contains resistance, a fraction of this energy is converted 
into heat during each half -wave of current, but if this 
loss is exactly compensated for by the right amount of 
energy being drawn from the source of supply, the oscil- 
lations will continue with undiminished amplitude just as 
the pendulum of a clock is kept swinging at a constant 
amplitude by the small impulses given by the driving 
mechanism. 

Radiation of Energy. 

Reverting now to the aerial circuit of Fig. 2, suppose 
that a high -frequency voltage is induced into the induct- 
ance coil L from some suitable source inductively coupled. 
and that the aerial circuit is tuned to complete reson- 
ance with the frequency of this voltage ; then electrical 
oscillations will be set up in the aerial circuit, and, since 
for complete resonance the inductance and capacity effects 
balance each other out, the R. M.S. value, I, of the 

current will be equal to 
RE 

amps, where E is the E.M.F. 

induced into the aerial circuit, and Re is the effective 
resistance of the aerial, the porl-er being put into the 
aerial being I2Re Watts. Thus the effective' resistance 
Re is that equivalent resistance which, when multiplied 
by the aerial current squared, gives the total power. In 
the aerial circuit, just as in the closed circuit, energy will 
be oscillating backwards and forwards between the mag- 
netic field and the electrostatic field of the aerial. But 
here the essential difference between an open aerial circuit 
and a closed oscillatory circuit is indicated : namely, 
during each alternation some of the oscillating energy 
escapes from the aerial circuit and is radiated away into 
space. The amount of energy which is radiated per 
second in this manner depends on various factors, such as 
the strength of the current in the aerial, the effective 
height of the aerial, and the frequency of the oscilla- 
tions, being proportional to the squares of all three. 

The radiated energy takes the form of ether waves, 
and it is known that these waves always travel away from 
the aerial with the velocity of light; that is, at the great 
speed of about r86,000 miles per second, or 3 x ro70 
centimetres per second. In fact, it has been proved 
that light waves are of the same nature as wireless waves, 
the only difference being that the frequency of light 
waves is many thousands of times greater than that of the 
shortest wavelengths used in wireless work. 

Knowing the velocity of the radiated waves and the 
frequency of the oscillations, we can find the relationship 
between frequency and wavelength, and incidentally give 
a definition of wavelength. Suppose that the frequency 
of the oscillations in the transmitting aerial is f cycles 

A I2 
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per second ; then, during one second, f complete ether 
waves will radiate outwards from the aerial, and the wave 
which left the aerial at the beginning of this second will 
be 3 x Io10 cms. away at the instant the last wave leaves 
at the end of the second. Thus there will be f waves 
spread out over a distance of 3 x ro7) centimetres, as 
shown in Fig. 3(a), and therefore one wave will corre- 

3 108 
spond to a length of 3 x 

centimetres, or 3 x 

metres. The actual length of one of these waves in the 
ether is called the wavelength ; it is usually given in 
metres and denoted by the Greek letter A (lambda). Thus 
the relationship between wavelength and frequency is 
given by 

or 

íi = 

= 

3 X IOa 
metres, 

f 
3 x rob 

cycles per second. 

From this we see that the shorter the wavelength the 
greatér is the corresponding frequency, and vice versa. 
It is convenient to remember that a wavelength of 300 
metres represents a frequency of one million cycles per 
second, the frequencies for any other wavelengths simply 
being in the inverse proportion; for instance, the fre- 
quency corresponding to a wavelength of 365 metres is 

I0 x 300 882,000 cycles per second (approximately). 
365 

Wavelength and Frequency. 

Although strictly speaking the term " wavelength " 
can only be applied to the ether waves, it is almost 
universally applied to all radio- frequency currents and 
voltages, even in a closed circuit where waves, in the 
same sense of the word, do not exist at all. For instance, 
in a circuit where the frequency is a million cycles per 
second, the " wavelength " is said to be 30o metres, 
meaning, of course, that the frequency of the current is 

(a) 
DISTANCE 

- 3x &o CMS f WAVES 

Fig. 3.- Diagram showing the relation between wavelength and 
frequency. 

that corresponding to a wavelength of 30o metres in the 
ether. In discussing the theory of circuits it is most con- 
venient to give relationships in terms of frequency, but 
it is usual to employ the corresponding wavelengths for 
practical calculations, chiefly because the transmissions 
from various wireless stations are always denoted by their 
wavelengths. For instance, in designing a circuit to tune 
to a certain station of given wavelength, it is more con- 
venient to work from a formula giving the relation be- 
tween inductance, capacity, and wavelength, rather than 
from one involving frequency. Such a formula is very 
easily found from the fundamental expression for the 
resonant frequency of a tuned circuit, namely, from the 

expression f = I Putting f = 3 CIO and 
2r, 4/ LC. 
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Wireless Circuits in Theory and Practice. - 
substituting, we get A = 27r 4/ LC .x 3 x rob metres, 
where L is in henries and C is in farads. If L is in 
microhenrics and C in microfarads, the expression be- 
comes A = 1,885 LC metres, which is the usual 
formula for practical calculations. 

Aerial Efficiency. 
In general an aerial which is an efficient radiator of 

energy will also act as an efficient receiving aerial, and 
therefore the conditions pertaining to good efficiency in a 
transmitting aerial also apply to receiving aerials, except 
that the transmitting aerial must be designed to deal with 
high values of oscillating current and voltage without 
undue loss. The amount of power radiated depends on 
the length of the lines of the electrostatic force passing 
between the elevated portion of the aerial and the earth, 
and therefore on the height of the aerial. Now, since 
the earth is not a perfect conductor, and since there may 
he such things as trees and buildings below the aerial, the 
effective height is not necessarily equal tò the actual 
height above the ground level, and it is the effective height 
which determines the power radiated for a given aerial 
current, and in the case of a receiving aerial the high - 
frequency voltage induced in it by the received signals 
depends on the effective height. 

The power radiated is proportional to the square of 
the effective height, and inversely proportional to the 
square of the wavelength. The afnount of energy radi- 
ated per second is given approximately by 

P =1390 I' x 
-z 

watts, 

where I is the R M.S. value of the current measured in 
the earth lead, h is the effective height in metres, and 
A is the wavelength in metres. 

The most efficient aerial is one in which the ratio of 
the power radiated to the total power supplied is greatest, 
this ratio itself being the efficiency. Now the current in 
the aerial is inversely proportional to the total effective 
aerial resistance Re, defined as that equivalent resistance 
which, when multiplied by the square of the current, 
gives the total power put into the aerial. Therefore, in 
order to obtain the greatest aerial current for a given 
induced voltage, the total effective resistance must be 
as low as possible, and this applies equally to a receiving 
aerial in which the current is induced by the oncoming 
ether waves. 

Radiation Resistance. 

Only part of the power 12R, put into the aerial is 
radiated, the remainder being dissipated as heat in the 
ohmic resistance of the aerial circuit and in neighbouring 
objects in the form of eddy current losses and dielectric 
losses. All 'energy which is not radiated is wasted and 
must be counted as losses. The total effective resistance 
R, may be assumed to consist of two components, one 
component when multiplied by the square of the current 
giving the losses, and the other, called the radiation re- 
sistance, accounting for the power 'radiated. 

The radiation resistance R,. of an aerial is defined as 
that equivalent resistance which, whea multiplied by the 

459 

square of the aerial current, gives the power radiated 
into space. Thus 

Power radiated P =PR,. watts 

=1590 I2 
h' 
A' 

112 

and therefore R,. =1590 ohms. 

Now, since the total effective resistance should be low 
in order to get a high aerial current, it follows that; for 
high efficiency, both foi transmitting and receiving, the 
ratio of the radiation resistance to the total effective re- 
sistance should be as great as possible, the ideal con- 
dition being, of course, that in which the radiation 
resistance is the only resistance present, a condition quite 

Rr impossible in practice. Thus should be as nearly 
Re 

equal to unity as possible; that is to say, the ordinary 
ohmic resistance of the aerial circuit must be as low as 
possible, and the aerial should be suspended well away 
from all trees and buildings, especially when the latter 
are partly constructed of metal. Of course, the sharp -, 
ness of tuning will depend on the amciunt of resistance 
in the circuit exactly in the same way as for a closed 
circuit- another reason for keeping the aerial resistance 
low. 

Conditions for High Efficiency. 

The two most desirable features, then, that an aerial 
should possess are (a) a good effective height and (b) low 
resistance. For reasonable efficiency the height of an 
aerial for reception of broadcast .stations other than the 
local one should be at least Soft., a good average 
height being 45ft. It will be shown later that the most 
suitable length and height of a receiving aerial depends 
on the wavelength of the signals to be received. 

It is not always an easy matter to reduce to a low figure 
that part of the aerial resistance accounting for losses. 
The main portion of the ohmic resistance is located in 
the connection to earth, and sometimes a fair proportion 
in the aerial inductance coil. Connection to a water 
pipe .does not always give a good " earth," and it is 
better practice to bury a wire or system of \vires a foot 
or so deep under the entire length of the aerial where 
this is practicable. Gas pipes' are unsuitable for an 
earth connection, as the red- leaded joints often offer a 
high resistance. Large trees near a receiving aerial have 
a very bad screening effect, especially if they are high 
compared with elevated portion of the aerial. The writer has 
found that the screening effect of trees varies with the 
seasons ; for instance, with an aerial 35ft. high supported, 
on a pole near an Rcft. tree, the received signals are very 
much weaker in the late spring, when the tree is in full 
leaf with full sap flowing, than in the earlier weeks 
before budding commences, whereas on another aerial 
away from all trees this change is not noticeable. 

The high -frequency resistance of the aerial wire itself 
is not, as a rule, serious, and the total resistance of the 
aerial circuit is not much reduced by employing two or 
more spaced wires in parallel. Although this may some- 
what increase the upper capacity if the spacing is suffi- 
ciently great, thus giving slightly better signal strength, 
it is doubtful whether the extra trouble is justified. 
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A Review of the Latest Products of the Manufacturers. 
THE " BLUE SPOT " TUNING COIL. 
This plug -in tuning inductance, which 

is obtainable from Barker & Co. (Sup- 
pliers), Ltd., 59 -60, Chancery Lane, Lon- 
don, W.C.2, is intended to replace the 
wide range of inductances ordinarily 
necessary to tune over a wide range of 
180 to 3,500 metres. 

In principle it consists of a large coil 
built up of a number of sections which, 
by means of a simple switch, are con- 
nected in series, an additional coil being 

The " Blue Spot " tuning coil contains 
a series of eight inductances which are 
brought into operation by a switch 
arranged to eliminate as far as possible 
the detrimental effects of dead end turns. 

added as the switch lever advances from 
one position to the next. It would seem 
on casual examination that a tuning coil 
of this type would be unsatisfactory 
owing to the large amount of wire which 
might be left in circuit and in the field 
of the turns in use when the lever is set 
at any position other than the maximum. 
Actually the lever switch is a very 
ingenious arrangement, and is arranged 
to eliminate as far as possible the 
detrimental effect' produced by dead 
end turns. The switch lever re- 
volves an insulating plate fitted with 
short- circuiting bars around which are 
fifteen spring contacts so that sections 
not in use are disconnected from the 
tuning circuit. The coils are of the 
basket type, though shaped to a conical 
formation so that liberal air spacing is 
obtained between successive layers. A 
strong cardboard case protects the wind- 
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ings, rendering the coil particularly dur- 
able, and the bronze bush which is pro- 
vided at the centre serves as a bearing for 
the switch lever. ' 

This coil, apart from being cheaper 
than a set of tuning coils covering the 
sanie range, is convenient for quickly 
searching over a wide band of wave- 
lengths. When used with a normal 
aerial and a series tuning condenser, 
having a maximum capacity of 0.0005 
mfd., a tuning range of 180 to 2,750 
metres is produced ; whilst with parallel 
tuning on the same aerial the wave 
range is from 400 to 4,400 metres. Used 
in a closed circuit with a 0.0005 mfd. 
parallel tuning condenser, the range is 
from 180 to 3,150 metres according to data 
furnished by the manufacturer. ecco 

HAVA MICROMETER DIAL. 
One of the first methods. though un- 

doubtedly still one of the best, for ob- 
taming fine control in a tuning condenser 
is a worm drive. The principal advantage 
of worm reduction gearing is that several 
teeth are always in mesh, which has the 
effect of eliminating backlash while the 
reduction ratio may be moderately high. 
Halladays, Ltd., 12 to 18, Ceach Street, 
Birmingham, manufacture a variable 
condenser to the knob of which is fitted 
a simple worm -drive carried on a bracket 
so that it can be swung out of action 
when a quick adjustment is deeded. By 

The Hava condenser is fitted with a 
worm reduction gear for obtaining 
critical adjustment without backlash. 

means of a lever the screw is held in 
mesh with the worm wheel, while a pro- 
jection of the lever in coming into con- 
tact with the bracket disengages the 
pillions. The position of the moving 
plates is indicated by a brass pointer 
moving over a fixed scale. 

C.A.V. L.T. ACCUMULATOR. 
A new range of filament beating 

batteries in unspillable glass boxes has 
been introduced by C. A. Vandervell and 
Co., Ltd., Warple Way, Acton, London, 
W.3. 

These batteries have been designed for 
use where celluloid containers are un- 
desirable, such as in tropical climates or, 

Unspillable C.A.V. 2 -volt cell in glass 
box. 

as is sometimes the case, where the use 
of celluloid is objected to. 

The moulded glass jar is substantial in 
thickness, and is free from the risk of 
fire, while the chance of frothing is 
eliminated. The battery is clean and of 
good appearance. No separators are 
fitted between the plates, which are cor- 
rectly spaced by groóves. moulded into 
the sides of the glass: .boxes. The plate 
sections are suspended from an ebonite 
lid sealed in position, while the screwed 
vent plugs are made of porcelain. Port- 
ability is facilitated when required by 
the use of teak carrying crates fitted with 
the usual strip rubber handles, and as 
cacjr 2 -volt cell is a separate unit rubber 
buffers are suitably positioned to prevent 
damage from vibration. 
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PRO 1*) 
r j THE history of attempts made to 

secure the transmission, by wire or 
wireless, of photographs, drawings, 

and diagrams was summarised in an in- 
structive and entertaining manner by Dr. 
E. E. Fournier D'Albe in a lecture before 
the Oxford University Radio Society on 
March 10th. 
' Dr. Fournier D'Albe said he had given 
his lecture the title of " Problems of Tele- 
vision " because he still regarded tele- 
vision as a problem of considerable diffi- 
culty. 

It must be borne in mind, he said, that 
when we look at surfaces we do not see 
continuous surfaces, but actually a large 
patch of dots. The eye was a wonderful 
optical instrument, said the lecturer, and 
had a wider angle of view than any other 
instrument, its angle of view being nearly 
180 degrees in any direction. One hun- 
dred and eighty degrees was about 10,000 
minutes, and if we could make vertical 
cross section through the retina of the eye 
and examine it under a microscope it 
would be found that it consisted of a 
system of some 10,000 elements, each ele- 
ment capable of distinguishing a spot of 
light. That applied not only to the ver- 
tical section, but also to the horizontal 
section, and therefore we got about 
100,000,000 as approximately the number 
of single elements, each capable of seeing 
a small spot of light on a surface. In any 
case there could never be more than 
100,000,000 such spots, but as a matter of 
fact we did not use that number all the 
time or on every occasion. The eye saw 
in front of it a certain area which was 
the area of clearness of vision, and that 
area consisted of about 10,000 elements. 

MIpMITM 
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EMS OF rIl'E:EV 
A Lecture at Oxford 

by 
Prof. Fournier D'Albe. 

Therefore the simplest picture to transmit 
would consist of about that number of 
elements. Pictures using 1,000 elements 
and down to 600 elements had been trans- 
mitted, but they were barely recognisable, 
and for any picture of any size there 
must be 10,000 elements. In the cine- 
matograph there was presented to the eye 
a series of pictures at the rate of 16 
per second, which caused the impression 
of continuity ; therefore, in order to trans- 
mit pictures over wires it was necessary 
to multiply the 10,000 spots by 16 times, 
giving 160,000 spots to look after, or, 
in other words, 160,000 signals to trans- 
mit every second. Even that did not 
suffice in itself, because it was necessary 
to indicate gradation of the spots, and 
Dr. Fournier D'Albe had found by ex- 
periment that it takes six gradations to 
give anything like a tolerable likeness. 
Therefore we had to multiply 160,000 by 
about six before we could get a really 
recognisable and clear picture. 

Early Experiments. 
The practical problem in television was 

how to transmit 100,000 or 50,000 signals 
per second, and it would be seen at once 
that this problem was an extremely im- 
portant one and on quite a different plane 
from any ordinary wireless problem, such 
as the transmission of signals by means 
of dots and dashes. 

16% 

SION. 
The transmission of a line by means of 

telegraphy was first done in 1850 by means 
of a revolving cylinder of tin foil on 
which the message was written with a 
metallic stylus in ink, the stylus being 
connected with contacts so that at every 
revolution of the cylinder contact was 
made. At the other end of the line there 
was a similar cylinder to which a stylus 
was acted upon at the proper moment, and 
in that way it was possible to transmit 
line drawings. That was the first rough 
attempt to transmit anything except 
messages consisting of words. That early 
work was due to F. C. Bakewell, and 
was followed by later work by Caselli, 
and finally synchronism was achieved by 
D'Artincourt in 1876. 

Transmitting Pictures. 
Attempts were next made to transmit 

pictures, which was a rather different 
problem from that of writing, and it was 
first successfully done by a German of the 
name of Korn, who in 1907 transmitted a 
picture of King Edward VII. in about 
twenty minutes. That system made use 
of . the selenium cell, and it was only 
lately that a rival had appeared to 
selenium as a sender. Other work in 
the same direction of sending pictures by 
telegraphy had been effected by Thorne 
Baker and others, the latest work having 
been done by Campbell- Swinton, who 
devised an ingenious method, although 
the lecturer had not heard that it had 
yet been brought to any advanced stage. 
Next came the phenomenon described by 
Edouard Belin to the Royal Society of 
Arts some time ago by means of which 
some magnificent photographs had been 

PROBLEMS OF TELEVISION. Prof. E. E. Fournier D'Albe with his demonstration apparatus on the occasion of his lecture before the Oxford University Radio Society. His remarks tended to show that television still offers problems which can only be solved by 
persevering effort and no small amount of ingenuity. 
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Problems of Television. - 
transmitted, but when synchronism was 
taken into account the problem was a 
Very difficult one. Most of the possible 
methods had already been proposed, and 
the only novelty now possible was at the 
receiving end. At the transmitting end 
it was known fairly well what could be 
done. There was one radical cure for, the 
difficulties in using selenium, and that 
was to sènd the picture in code, which 
was first done, the lecturer believed, with 
remarkable success by Sanger Shepherd, 
who in 1910 transmitted a photograph 
of the America Cup- yacht race. 

Continuing, `Dr. .Fnurnie'r D.'Albe said 
he did not think a; great deal had been 
done with cddirg, - but he himself had 
transmitted á picture frotn 2L0 on that 
principle ..two 4years ago, the listeners 
taking the code by broadcast and arrang- 
ing it in a certain order as directed. 
The next 'achiei`ement was by Ruhmer, 
who transmitted a geometrical pattern. 

Jenkins and Baird. 
Among the systems which seemed to 

be extremely promising was one devised 
by Jenkins of America, who had already 
achieved some considerable results. There 
were also the experiments of Mr. J. M. 
Baird in England. The really new idea 
on his part was the use of the neon 
lamp, which gave an extraordinary num- 
ber of spots in a very small fraction 
of a second, and Baird was the first to 
use the neon lamp for the purpose. 

Dr. Fournier D'Albe then gave a few 
details of the work he himself has been 
carrying out in this coni'nection. The 
important thing, be said, is to get rid 
of the necessity for synchronism. One 
way would be to have a number of wires, 
and the first idea proposed was to have 
as many as 10,000, but even if we 
went to one million we should still get an 
inefficient result. Another way would be 
to have a number of different wave- 
lengths, but, considering the difficulty 
there now is in arranging the necessary 
number of wavelengths for other pur- 
poses, that idea would hardly be prac- 
ticable. Then it had occurred to him 
that we might attempt it with audio - 
frequencies, i.e., to convert a picture 
into sound, transmit the sound by 
radio -telephony, pick it up at the other 
end, and then convert it into its 
proper elements. He was experimenting 
along these lines. and Messrs. Hilger 
were making for him a beautiful set of 
acoustic resonators designed to control 24 
different patches of light. 

A Selective Arrangement. 
Each resonator, consisting of a cylin- 

der which can be tuned, carries a reed 
attached to a mirror, the latter 
vibrating with the reed. The arrange- 
ment had the very great advantage 
that it was surprisingly selective. 
The mathematical theory was rather 
complicated and had not been fully 
worked out, but the lecturer said he was 
practically using a Helmholtz resonator. 
In employing an instrnment of this de- 
scription, it could be arranged in various 
ways. It could be worked so that a black 
spot fell on a white screen, making a 
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spot of ink, and the white light would 
get brighter and brighter according to the 
note, but that would not be- quantitative. 
It would not give an indication of the 
strength or' loudness of the note, and 
would merely be qualitative. A quan- 
titative application, .however, would be 
obtained by reversing the arrangement, 
viz,; by taking a black screen and having 
a white spät which would be dimmed 

- exactly hi äccerdhnce with the loudness 
of the note, to that if a picture were 
photographed we should get a negative 
consisting of a blackened surface, the 
Opacity of 'which would be a measure of 
the loüdiiess of the note. If we could 
Only (take the picture and make it into a 
'note, then we could transmit that note 
and reproduce it at the other end as a 
patch controlled by these resonators. 

SIGNS OF THE TIMES. This original 
and striking " Franco " sign has just 
made its appearance in Belfast. When 
the sign is operating the loud- speaker 
" flashes" the Morse code, spelling out 

the words on the right. 

Even with his set of 24 resonators he 
did not hope to do very much, but at 
all events something of the kind he had 
indicated could be done. He could not 
say at the moment how many of these 
resonators could be made. At present 
only 24 were being constructed, though 
another 36 would subsequently be made. 
Even then it would be possible to get 
only about 60 patches, and unless a 
miracle happened, the end was nowhere 
in sight. If it could be done in this 
way, however, it would be an enormous 
advantage over any other method hitherto 
proposed because it would be possible 
to send the sounds by the ordinary tele- 
phone or through a wireless transmitter 
over the whole spectrum of sound, and 
there was no reason why a picture should 
not be transmitted in this way. Another 
advantage of this resonator was that it 
responded practically instantaneously, 
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especially in the higher octaves. All 
this, however, related to the transmitting 
end, and it was at the receiving end 
that the real difficulty existed, viz., how 
to reproduce the sound which was trans- 
mitted. That problem was largely con- 
cerned with the selenium cell, and in 
this connection Dr. Fournier D'Albe 
showed what he referred to as a small 
selenium cell devised by E. Simmonds, 
of the Cavendish Laboratory, Cambridge, 
which was rather remarkable, and will 
be exhibited at the forthcoming Optical 
Convention at South Kensington in April. 
This showed that we can do certain 
things even with very faint light inter- 
ference systems with wave bands of 
light. 

The Question of "Lag." 
Dr. Fournier D'Albe proceeded by com- 

menting on the so- called lag of selenium 
cells, and said he did not like the word 
" lag " in this connection, because it was 
liable to lead to some misunderstanding. 
Ordinarily, the word " lag " meant the 
time taken between cause and effect, but 
with the selenium cell the effect was 
immediate. In order to test this funda- 
mentally, Mr. Simmonds and he had 
arranged an experiment which showed 
that it is possible to work a relay with 
the efficiency of light lasting one -thou- 
sandth of a second, and therefore he did 
not think the word " lag " was a justi- 
fiable one in relation to the selenium cell, 
and in relation to the selenium cell the 
so- called " lag " was a thing that really 
did not matter. Here, however, he carne 
to the point at issue between selenium 
and its rivals. Selenium had the advantage 
that it is an element, and can be used in 
its dry state, and it is very steady indeed. 
There was, however, the photo -electric 
cell, and it was only recently, through 
the kindness of one of the scientific 
leaders at Oxford, that photographs of 
the latest photo -electric cells had been 
,htained under the auspices of Oxford 
l niversity. These certainly showed a 
very marked advance indeed, and the 
photo- electric cell had one supreme ad- 
vantage, that its action, whatever it was, 
was instantaneous. There was no lag, 
even nominal. 

The PhotoElectric Cell. 
Dr. Fournier D'Albe concluded by 

saying that he still adhered to the opinion 
that there can be no serious rival to 
the selenium cell, not even in the shape 
of the photo -electric cell, and he intended 
to go on with selenium, which had always 
stood him in such good stead. At the 
same time any new developments of this 
nature must be welcomed because they 
could only be to the advantage of science. 

A number of questions were asked Dr. 
Fournier D'Albe at the conclusion of the 
lecture, and a cordial vote of thanks was 
passed to him on the motion of Prof. 
Townsend. 

Seconding the motion, Prof. Linde- 
mann stated that whilst he admired the 
work Dr. Fournier D'Albe was doing 
with the selenium cell, he had not been 
persuaded yet that it was better than 
the photo -electric cell, and he preferred 
the latter. 

. . . . . _ 
f,;""t *. . f6n 
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WITH VALVE DETECTOR. 

Constructional Details and Operating Notes. 
(Continued from previous issue.) 

)fil o far, the have discussed the general theory of the 
a \1, receiver, and described the arrangement of the parts 

on the ebonite front panel and on the upper side of 
the baseboard. We have seen that selectivity and ampli- 
fication depend on the characteristics of the valves used 
and on the values of the couplings as well as on the 
method of connecting them. 

Selectivity depends on the effective resistance of the 
circuits and on their number. In this receiver there are 
three couplings, each comprising a coil and tuning con- 
denser. One of them is used to connect the aerial to 
the first valve, the second to connect the first and second 
valves, and the third to connect the second valve and the 
detector. (See Fig. r, page 394.) 

Taken by themselves, the three couplings will have a 
similar tuning curve, as each comprises a coil and con- 
denser; but, connected in the receiver as they are, the 
characteristics of each circuit will he different. 

Avoid Grid Current. 
In the first place, the coupling between the aerial and 

the first valve has the load of the aerial -earth thrown on 
it, the amount of the load depending, of course, on the 
nature of the aerial and earth. Then again, one end and 
the centre point of the coil are joined to the grid and fila- 
ment of the valve. If the impedance of the grid fila- 
ment path is high compared with that of the circuit, con- 
necting the valve will not affect the amplitude of the 
signals in the tuned circuit, nor affect its tuning curve; but 
if grid current flows as the result of a strong signal, or if 
grid current normally flows because of the point to which 
the grid return wire is connected, we have a load on the 
circuit -in effect, a shunt resistance, Which reduces the 
signal strength and broadens the tuning curve. Grid 
current must, therefore, be avoided so far as possible. A 
grid bias of negative 3 volts is suitable for the set 
illustrated here. 

Great care must also be taken that there is no leakage. 
The insulation resistance of the valve -holder should be 
very high ; the amplifying valve used should be a hard 

one; the connecting wires should be clear of the base- 
board and other components; the insulation resistance of 
the condenser should be very high ; and, finally, the insula- 
tion resistance between the contacts of the coil = holder and 
between the contacts of the coil itself <across the ebonite 
former) should be high. Bought components of good 
make are usually satisfactory ; the average constructor, 
as a rule, will have no means of testing for slight leak- 
ages, but he can take care that he does not make leakage 
paths by baci workmanship. 

Second and Third Couplings 
Particular attention should be paid when using solder- 

ing flux, only a small quantity being required. If an 
excessive amount is used and is alloWed to form a film 
between contacts, a leakage path is formed to the detriment 
of selectivity and amplification. One of the principal 
reasons of the writer for well sparing the components of a 
set and for wiring with stout wire is that it is easy 
for those who closely follow the construction to wire and 
solder neatly, and this encourages those who are not 
expert. When the parts are crowded together the con- 
necting wires are more difficult to solder, and there is 
much more chance of reduced effectiveness through 
leakage paths. 

Turning now to the second timed circuit, we have in 
shunt with this the anode filament path of the valve and 
the H.F. choke, also the grid filament path of the second 
valve. When care is taken with the grid circuit and in- 
the choice of the -H.F. choke, we are left only with the 
effect of the valve: The effect of the valve was explained 
in the first part of this article, and it should hardly be 

- necessary to point out that a high impedance amplifying 
valve must be used if good selectivity and amplification 
are desired. Of course, there is no need to use an ex- 
tremely high impedance valve such as one of the foreign 
valves of doubtful make. One of the valves recommended 
should be used. 
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Two -Stage Radio Frequency Amplifier. - 
The third circuit has the detector connected across part 

of it, and this will slightly lower the amplitude of the 
signal (when grid current rectification is used) as com- 
pared with the amplitude if the detector were removed ; 

but the output of the detector will be greater with the set 
wired as described, and for normal signals, when the grid 
current method of rectification is used than with anode 
bend rectification; that is, although the grid current detec- 
tor has the effect of lowering input v=òltages, its effective- 
ness is greater and the signal heard will be louder than 

MARCH 24th, 1926. 

It might also be mentioned that the two aerial fixed 
condensers (0.0003 and o.000t mfd.) have one of their 
ends screwed to the aerial and earth terminal strip. 

Wiring is carried out with bare No. 16 tinned copper 
wire, insulating sleeving being used where necessary- 
that is, at places where the wire passes through the base- 
board and runs underneath. The wiring diagrams give 
the connections quite clearly, the bare, covered and flexible 
wire being indicated. 

It is necessary to drill a hole through the baseboard at 
the points marked by a letter, and through this hole to 

The wiring of the parts mounted on 
remainder of 

the front panel; also the wiring which lies above the upper surface of the baseboard. 'the 
the wiring lies below the baseboard, and is shown in the next diagram. 

when the anode bend, method of detection is employed, 
even though the latter method does not materially damp 
the tuned circuit. - 

The arrangement of the parts on the upper side of the 
baseboard of the set and on the front panel was given 
in Figs. 2 and 3, and it was mentioned on page 396 that 
the two large condensers and the grid bias battery were 
secured below the baseboard. These parts are shown in 
here, the 0.125 mfd. condenser being screwed to a piece 
of wood and the grid battery held in place by two brass 
clips. 

16 

pass a connecting wire. To make the wiring diagram 
quite clear we will start, by. way of example, with the 
aerial and earth connection strip. Terminals At and A_ 
are connected to the two fixed condensers as shown, while 
terminal E is connected by a wire which passes through 
the hole in the baseboard marked. O. to. one. side of the 
0.125 mfd. condenser on the underside of the baseboard.. 
This wire continues to the point marked N, and the wire 
is soldered and passed through the baseboard to the fila- 
ment contrct of the first valve -holder. ' From point N 
another wire is taken to point 211, and so on. 
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Wiring connections on the underside of the baseboard. 

The balancing condenser NC, is easily made from a 
piece of Systoflex and a short length of wire. A piece of 
Systoflex about zin. long, which is a fairly tight fit on the 
connecting wire to be seen in the diagram, should be 
wrapped with a bare copper wire of about No. z4 S.IV.G. 
for about an inch. Solder the turns of this partial outer 
covering of wire and also solder on a short length of 
flexible wire. Then cut a piece about lin. out of the wire 
which runs between one end of the H.F. choke and the 
end of the first coil. The Systoflex, with its partial wire 
covering, should be slipped over these wires and the flex- 
ible wire soldered as indicated. It is very important to 
notice that there is a gap of about tin. between the ends 
of the two wires which, in the diagram, are to be seen 
running through the Systoflex at NC,. 

Operating the Receiver. 
Connect the filament -heating accumulator and an anode 

battery of about go volts, and when 2 -volt valves are 

used connect the grid leak return afire to the positive ter- 
minal of the grid bias battery, and the flexible wire from 
negative LT to r} volts negative with respect to the grid 
leak return wire. Also join the flexible wire from the 
grid return circuit of the amplifying valves to the grid 
bias battery, to give the grids a negative bias of 3 volts. 
With the aerial connected to terminal A, to begin with, 
tune in the local station. The first valve can be balanced 
in the usual manner by adjusting condenser NC, to stop 
the aerial circuit from oscillating. Now endeavour to 
tune in a weak signal, by turning the three condensers in, 
say, one degree steps, and when a weak signal is heard, 
make final adjustments to both balancing condensers. 
Their adjustment should be such that the set will not 
oscillate over the whole tuning range. A station should 
therefore be tuned in with the condenser dials near their 
maximum setting, and another with the dials near their 
minimum setting, and careful adjustments of the 
balancing condensers made to prevent unwanted oscilla- 

View of the top of the set with the coils and valves removed to show the wiring more clearly 
A 37 
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Two -Stage Radio Frequency Amplifier. - 
tions In the receiver illustrated it was found necessary 
to remove a few plates from the rotor of the balancing 
condenser mounted on the front panel before the exact 
balance required could he obtained. 

A Tuning Hint. 

The selectivity of the receiver is such that Bournemouth 
can be heard while London is working, in the evening, at 
a p;ace about three miles from the London station. Such 
selectivity as this means that tuning must be very care- 
fully carried out, otherwise stations will be missed. 
When the maximum selectivity is not required, the aerial 
may be connected to terminal A, ; the strength of a dis- 
tant station is greater with this connection than when the 
aerial is joined to terminal A2. 

When a number of stations have been received and a 

note made of the settings of the tuning condensers, a 

AfARC!-1 21111, 1926. 

very utmost out of the receiver even at the expense of an 
additional control, and for this reason one of the 
balancing condensers is mounted on the front panel. If 
the setting of this condenser is changed a little, a reaction 
effect is produced, and of course if the setting is suffi- 
ciently altered from the point where the circuit is 

balanced, the second tuned coupling and second valve 
will Oscillate. These oscillations ought not to reach the 
aerial circuit if the first balancing condenser is properly 
set; therefore the use of a certain amount of reaction in 

the- second stage is justified in' the case of those who have 
had experience of operating a set with these tuning con- 
densers. 

The Detector Valve. 

One further point which might be of interest is this, 
that the saiìie voltige is applied to the detector and high- 
frequency r.mplil -vin valves. and some readers may think 

The underside of the baseboard All the connecting wires can be seen, also the method of fixing the condensers and grid bias 
battery, 

tuning chart can be made, and ll ill be of great assistance 
when searching for other stations. The chart is easily 
prepared as follows. On a sheet of squared paper mark 
off every tenth square from left to right along the bottom 
edge of the paper and label these points o, ro, zo -too 
or 180. On the left -hand side mark off wavelengths from 
200 to 600. Then, when a station has been heard, find 

its wavelength from one of the published lists, and mark 
a point opposite this wavelength and dial setting. When 
several stations have been tuned in and the points marked, 
a line can he drawn through the points. and from this the 
probable setting of the dials for a station of known wave- 

length can easily be found. 

Adding Reaction. 

No doubt the majority will be quite satisfied to operate 
the set with both high -frequency stages balanced, knowing 
quite well that when the balancing has been carefully 
done the receiver is a perfectly safe one ; that is, the set 
will not oscillate. A few may, however, want to get the 

the anode voltage of qo which was recommended a little 
too high for the detector But, provided a valve 
of the H.F. type is used, as recommended, this voltage 
is not too high, and is in fact quite necessary when a 
power amplifier of the type to be described shortly is 

added. In this power amplifier, the first coupling is an 
anode resistance, with of course the usual grid condenser 
and leak, and when the power amplifier is added to the 
receiver described here the anode resistance is connected in 

the anode circuit of the detector. If the reader proposes 
to employ a transformer -coupled low- frequency ampli- 
fier, it will be as well to connect a separate H.T. wire 
to the detector circuit. Then a valve of lower imped- 
ance than an H.F. one can he used with advantage, for 
a transformer usually works better when connected to a 

valve having a moderate or low anode impedance. When 
a resistance of roo,000 ohms or more is connected to the 
anode of the detector, however, it is better to employ as 
the detector a valve of high amplification factor -that is, 
one of the H.F. type. 
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An Effect Produced by the Emission of Secondary Electrons in the Valve. 
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By Dr. I1. KRONCKE. 

SI \ t ' E the invention of back -coupling by Meissner, 
it is generally known that undamped electrical oscil- 
lations can be generated in a simple way by means of 

a three -electrode valve. Ail the various circuits which 
have been elaborated for this purpose are based upon 
some variation of Meissner's circuit, since reaction is 
effected either by inductive, capacitative, or resistance 
coupling. Each of the various back- coupling methods 
can, moreover, be modified in different ways, so 
that a' large number of transmitting circuits can he 
produced,- but they are based in common on the back - 
coupling principle. The arrangement of Kühn, in which 
both the grid and anode circuits are tuned, which is also 
able to oscillate and works as a'transmitter without ap- 
parent back- coupling, is likewise, as is generally known. 
really a back- coupling circuit, and uses the internal 
capacity between anode and grid. 

The Dynatron Oscillator. 
Hitherto, only a few types of valves permitted of the 

generation of undamped electrical oscillations without 
back -coupling. A characteristic example of this is the 
" Dynatron " of A. W. Hull, in which secondary elec- 
trons are given off from the anode due to the impact of 
the electrons from the glowing filament. It has a 
current -potential curve as shown in Fig. r, which falls 
between the points A and C. Inside this range, a 
decrease of the current intensity corresponds to an 
increase of the potential, contrary to the rules of Ohm's 
law, the current and potential being proportionate, as, 
for example, is the case in the section OA of the curve. 
It can be shown in theory that in all cases where the 
current -potential curve or characteristic of an apparatus 
drops, thereby running counter to Ohm's law, the pro- 
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Fig. 1.- Characteristic curve Fig. 2.- Oscillations were ob- 
served by Kühn in this circuit 

in 1917. 
of Cie Dynatron valve. 

duction of undamped oscillations is possible. This 
applies equally to an arc, to the back -coupling circuit, 
and to the Dynatron. 

The knowledge of these facts had been fairly general 
for some time past, but the fact that electrical oscillations 
can be generated without back -coupling by means of 
an ordinary three -electrode valve was not previously 
known. Now, Dr. Rottgardt, the laboratory chief of 

?'Messrs. C. Lorenz A.G., has succeeded, by means of 
} ordinary transmitting valves, in producing phenomena 
''similar to those previously obtained with the Dynatron, 

and it would seem, at least, that precisely the same 
methods underlie the observations of Rottgardt. 

Rottgardt reverts to an observation of Kühn which the 
latter made in 19t7, in a valve circuit according to 
Fig. 2. An ordinary transmitting valve to which an 
anode tensión Va was applied and the cathode of which 
was heated allowed a small anode current to pass through 
it, this being measured by the milliammeter L. The 
current could only be small, as long as the grid G of the 
valve was not connected up, since this grid had rapidly 
to be charged negatively by the electrons produced, so 

t 

!Va i 
Rs 

F'1ß. 3.- ('ircuit used to investi- 
gate the phenomena observed 

in the circuit in Fig. 2. 

la 

c 

V2 V1 V 

Fig. 4.- Characteristic curve of 
the valve in Fig. 3. 

that a further passage of current was rendered impossible. 
On one occasion Kühn accidentally touched the grid lead 
with a wire which was connected to the anode, so that 
the grid became charged with the full anode potential. 
As was to be expected, the measuring instrument J. at 
once showed a greatly increased anode current. The 
remarkable point, however, was that the instrument, 
which was deflected, did not go back to its original posi- 
tion when the connection between grid and anode was 
again broken. 

Kühn described this phenomenon as the " decline of 
the electrical field of the valve." He examined more 
closely in what conditions this phenomenon appeared, and 
in this connection he employed the circuit according to 
Fig. 3. ; The grid was therefore connected by a high 
resistance R, with the anode, and the phenomenon was 
examined with different anode voltages and various values 
of the resistance. The same observation was made, more- 
over, when the grid was connected through a high resist- 
ance with the filament. The purpose of the resistance is 
that the touching of the grid with the anode does not have 
to be effected from time to time, and continuous connec- 
tion can be made. 

Characteristics of the Oscillator. 
If the relation of the anode current Ia to the anode 

potential Vn be represented graphically, the curve in 
Fig. 4 is obtained. With an increasing anode .tension, 
the current increases slowly from a to b. With the limit 
tension V, the current then jumps suddenly up to a very 
high value I and if the anode tension be further 
increased there will be noticed a normal anode charaì'- 
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Oscillation Without Reaction. - 
teristic, which leads gradually to the saturation current. 
If the anode tension be now reduced, the point e is then 
exceeded without difficulty until approximately point c, 

whence the current drops suddenly to a very much smaller 
current I2, and then decreases along the curve ab, as the 
potential is further decreased. 

The curves according to Fig. 4 have a certain similarity 
with the vapour tension curves of gases Tind, just as with 

Fig. 5.- Completion of the 
characteristic curve of Fig. 4 

as suggested by Rottgardt. 

Fig. 6. -A practical circuit in 
which the frequency of oscilla- 
tion is determined by the con- 

stants of the circuit L C. 

the latter, the parts which apparently do not coincide can 
at first be connected experimentally and thus lead to 
interesting conclusions. Rottgardt completes the curve in 
the manner indicated in Fig. 5, i.e., he assumes that the 
current potential characteristic runs negatively on the curve' 
branch be, and that here, therefore, no stable condition is 

Sutton Coldfield. 
(February 4t11- 28t11.) 

France : 8QS, 8LDR, 811U, 8XP, 
8JN, 80Z. 8SU, 8PAL, BPKK, 8EU, 8DY , 
8IU, 8JC, BGI, 8SAX, 8PEP, 8ZB, 
8CGS, 8EG, 8110L, 8ßßQ, 8PRD, 8X11, 
8VO, 8PM, 8PLA, 8LLM, 8DDH, 
8SlIR, 8WGR, 8CAN, 8KWM, 8KM, 
BJMS, 8EE, 8NN. French -Indo China : 

8QQ. Italy : I1FL, 1MA, lAS, 1ER., 
1BK. Spain :. EAR3, EAR20, EAR21, 
E_AR23. Sweden : SMUA, SM0.1, 
SMTQ, SMSS, SMXT, SMXIJ, SHT. 
New Zeala -d : 2IC, 411D. Australia : 

3EF, 3X0. Finland : S2CO, 5NF, 
2ND, HNF. Yugo- Slavia : YS7XX, 
Brazil : lAD, 1130; lAB, lAW, 
lIB, 1AC. Canada : 8AR, 2AX, -1AR. 
South Africa ; A6N . A4Z. 
U.S.A. - . - 

U.S.A.: Ul; Bl; 1Q11, 2ACS, 
2AU.B, 1CM, 20L, .1CH, 1_AA0, 
1BYX, . ,1ÇlvIF, IA$C 20HJ, 112D, 
WIR, WIZ, LPZ, 3LD, 1VC, ICMX,. 
9TZ, 1BHM; 1AP, 8CCQ, 2GK; 1KB, 
1C3IP, 2NZ, " 1APZ, .8DJP, BAVS. 
Belgium : 116, CO2, . C2; ' 411S, 
R7, C3., . Holland OWC,- OKH, 
ONAA; QWB, PC2, POLL.. Germany : 

Q5, KPL, 6Z. ' Porto Rico : 4JE. 
Denmark`: 7ßZ,' 7ZM; 7EW, DA. 
Portugal 3C0; 3F-Z, 3FT. Egypt : 

EGEH. Norway : 1A. Various : 

OCMV, ROLL, VKW, RCRL, FW, P7, 
GHA, GSH, RDAL. 

Reinartz) 30 to 45 metres. 
E. W. B. Briscoe. 
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possible. If this view is correct, it must be possible, how- 
ever, to use the falling characteristic between e and b for 
the production of oscillations, and it is in this respect that 
Rottgardt has actually succeeded. The circuit used by 
him is represented in Fig. 6. It proceeds from the cir- 
cuit shown in Fig. 3, if the anode and filament of the 
valve are shunted by an oscillatory circuit. It is, in fact, 
possible to generate powerful electric oscillations in this 
circuit, but difficulties have been encountered up to the 
present in withdrawing energy from this oscillatory circuit. 

A Practical Circuit. 

There is no doubt that oscillation without back -coupling 
takes place in the valve transmitter according to Fig. 6, 
nor is there any concealed interior back -coupling, since 
there is only one circuit that is able to oscillate. The 
resistance R, is important for the realisation of the oscilla- 
tions, and the magnitude of the resistance depends upon 
the anode and the characteristic of the valve. With a 
transmitting valve of 25o watts, aril an anode voltage of 
about Boo volts, R, moist have a value of the order of 
r25,o00 ohms. 

There appears to be hardly any doubt that the falling 
part eb of the characteristic in Fig. 5, and therefore the 
production of oscillations, is brought about by the develop- 
ment of secondary electrons from the grid. It is 
still doubtful whether this method will ever compete with 
the valve transmitter with hack- coupling, but the pheno- 
menon is very interesting, at least from a theoretical point 
of view. 

CaIlIla Nea11-4o 

Extracts from Readers' 
Logs. 

Brockley, S.E.4. 

Australia : 3BD, 3EF. 3X0, 411B, 
6AG. New Zealand : 4AC. Philip - 
liine Islands : 1HR, 3AA. NEQQ, 
NIRX, P0. China : GFUP. Chile : 

2LD, 9TC. Brazil : lAB, lAC, 1AF, 
lAN, 1AP, lAW, iIA, lIB, 2AF, 
5AB, 6QA: Ìndo.China : HVA, 
8QQ. - India : 8UG. Argentine : 

BAL South Africa : - A3B, A6N. 
Cuba : 2LC, 21AIK. Palestine : L6C, 
6YX, 6ZK. Egypt.: EGEH. Madeira : 

P3FZ. Morocco : MAROC, 8MB, 
Manama : NBA. Porto Rico : 4JE, 
4KT, 4S A -,' 4UR. Malta : GHA, 
Canada : 1AR, 1DD, 2AX, 2BE, 2BG, 
2131, 2F0. U.S.A. : 4AV. 4DV, 
4GY, 4NR. 40Y. 4RZ, 4S1, 4SL, 
4TV, 4UX, 5ATX, 5JF.- 5Yß, 5YD, 
5ZAI, 9ADK, 9AI0, 9AK, ' 9CYI, 
9DUD, 9EJI, 9NB, 9XI, 9ZT, 
Various : SDK, SHAD, NOT, NTT, 
NTT1, D8N, F90, GFD, GFP, BYC, 
BYZ, LS1, XI,GB, OCDB, TPAY, 
2XAS, NPG, ICS, URSS. 

(0 -v -1.) A. J. Perkins. 

South Croydon. 
(February 20th to 23rd.) 
Great Britain and Ireland : 2IA, 2N M, 

2NT, 20D, 20G, 2SZ, 2TI, 2TT, 2VL, 
2VQ, 2WJ, 2XY, 5FF, 5FQ, 5HA, 5KU, 
5KZ, 5M13, 5NN, 5NU, 5QK, 5SK, 
5WV, 5XY, 5YI. 6AN, 6FA, 6GH, 6LB, 
6QC, 601, 611T, 6YC, 6YV, 6ZD, 
France : 8AL, SBB, 8CR, 8DD, 8T)K, 
8EL, 8EU. BEZ, 8GU, SHV, 81Z, 8MM, 
8SAX, 8SD, 8SSZ, 8YY. Belgium : D4, 
K4, S9, 9TS. Holland : OAP, OAX, 
OMS, OPX, RTC, POLL. Sweden : 

SMSS. N911'N, SMTS, SMUI,. SMVZ. 
Germany : Y8, IA. Italy : lAX ('phone), 
1E11, 1MA. Denmark : 7ZM. Spain : 

EAR22. North Africa : OCDB. Pales- 
tine : 6YX. Japan : GFUP. Unknown: 
N 1CQ, P 2BG, S lAI. 

(0 -v -1) on 20 to 50 metres. 
G. Bennett. 

Sunbury -on- Thames. 
(February 7t11- 28th.) 
U.S.A. : 1 AAO, lAJO, . 1APV, 

1AFL, 2AGQ, 2AY, 2MU, 2CPK, 
2CTY, 411M, 5YB, 5ZAI, 8A10, 
8AUL, 8ALY, 8AVJ, 8BTH, 8DJG, 
9ADG. Brazil : lAC, lAW, 1BD, 
2AB. Australia : 2BK, 2CM, 2YI, 
2CS, 3BD. New Zealand : 2AC, 2AE, 
2XA, 4AR, 4AC, 4AS, 4AV, 4AL, 
3AF. South Africa : A42, A6N. Indo - 
China : 8QQ. 

(0 -v -2.) All below 50 metres. 
A. Diserens. 
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\ SAVOY HILL TOPICALITIES 

Broadcasting to Europe. 
When broadcasts to Europe are re- 

sumed after Easter they will take place 
on Tuesdays instead of on Mondays as 
at present. 

0000 
The Budget Speech. 

A good deal of heartburning lias been 
caused by the B.B.C.'a application to the 
Postmaster- General to be permitted to 
broadcast the Budget speech. Some 
representatives of the Press imagine -I 
think quite wrongly -that the interests 
of the Press will be prejudiced if the 
speech is broadcast. This is yet another 
indication of the failure to accommodate 
existing interests to the march of science. 

0000 
The Folly of Obstruction. 

If there is anything in the world against 
which obstruction is hopeless it is broad- 
casting, and within very few years it 
will be amusing to look back on the 
attempts that have been made to retard 
the legitimate development of broad- 
casting. Still, different ages have had 
their different problems to solve. The 
Press itself is only allowed by grace of 
the House of Commons to report Parlia- 
mentary speeches, and the broadcasting 
authorities feel that they must spare no 
effort to secure such concessions as other 
interests seem inclined to regard as their 
monopoly. 

0000 

Nearly Two Million Licences. 
I see that attention is called in a 

contemporary to the fact that the 
number of licences is approaching the 
two million mark, and the suggestion is 
made that when that figure is reached 
the B.B.C. should put on something very 
special in the way of programmes to cele- 
brate the event. This is a laudable idea 
in some ways; but it is difficult to con- 
ceive why the B.B.C. should be expected 
to signalise the event in the manner 
suggested, seeing that the revenue 
which the company receives has been 
strictly limited, and that, therefore, 
it makes no difference whether the 
number of licences is two, three or four 
millions. Now if the writer who sug- 
gested a special programme had. further 
suggested that it should be provided 
entirely at the expense of the Post 
Office- ! 

By Our Special. Correspondent. 

Less Oscillation ? 
Listeners' letters to the B.B.C. show, 

as a general rule, that the writers appre- 
ciate the efforts at Savoy Hill to put a 
stop to the oscillation trouble, and, in 
proportion to the increase in the number 
of licences issued, fewer complaints of 
oscillation are received. That fact, how- 
ever, probably proves very little, as 
complainants get tired of writing about 
oscillation, and, having registered their 
complaint, wait for the Post Office, which 
is the only authority able to take drastic 
action, to move in the matter. In the 
past three months Savoy Hill has received 
complaints from 466 towns and districts. 

The "A.O.P." 
The " anti -oscillation " pamphlet which 

is given away by the B.B.C. has in many 
cases been useful in improving the con- 
ditions, and when the D.F. apparatus of 
the Post Office is brought into use next 
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month a further improvement should take 
piace. One or two cases of confiscation 
and revocation of licence would put an 
end to those habitual offenders who inten- 
tionally spoil reception for other listeners 
in their district. Such a case is reported 
from North London, where an individual, 
being himself a " low -brow," oscillates 
whenever a " high- brow " programme is 
transmitted, and, when approached by 
neighbours, openly declared that he had 
a perfect right to oscillate as a protest. 

0000 
The Postponed Boxing Match. 

A relay of part of the twenty -round 
boxing contest for the Flyweight Cham- 
pionship of Great Britain and Europe and 
the Lonsdale Belt will be given on Mon - 
day next, March 29th, from the National 
Sporting Club. It will be remembered 
that a similar broadcast arranged for 
February 22nd last had to be cancelled 
owing to the illness of one of the boxers. 

THE STUDIO AT OLYMPIA. One of the most interesting features of the Ideal Home Exhibition at Olympia, which closes on Saturday next, is the broadcasting studio shown in the photograph. Visitors are able to witness actual performances through the plate glass windows on the left. In the centre can be seen the microphone used in connection with the Marconiphone speech amplifying system 
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Citizenship. 
Sir Stanley Leathes, Chief Civil Service 

Commissioner, is to broadcast a series of 
addresses to school children,on "Citizen- 
ship " during the coming summer. 

0000 
Easter Programmes. 

The Good Friday service will be relayed 
from Canterbury Cathedral from 4 to 
5.15 p:m. The Easter Sunday evening 
service will be relayed from Norwich 
Cathedral, with an address by the Dean 
of Norwich, Dr. Wiliink. 

0000 
The B.B.C. Musical Advisory Committee. 

A report appearing in several provincial 
newspapers that in the near future " we 
shall hear of the appointment of a 
Musical Advisory Committee, composed - 

of well -known musicians, that will assist 
the B.B.C. in the selection of their 
musical programmes " is, to say the least, 
somewhat belated. The B.B.C. Musical 
Advisory Committee was formed as long 
ago as July last, and consists of Sir 
Hugh Allen, Sir Walford Davies, Mr. 
J. B. McEwen, Sir Landon Ronald, Col. 
J. A. C. Somerville, Dr. Whittaker and 
Professor Donald F. Tovey. This is 
perhaps the strongest Advisory Conn.' 
mittee on music that could be got to- 
gether, and certainly the B.B.C. could 
not wish for a better jury. 

0000 
Broadcasting the League. 

The broadcast of the Geneva Confer- 
ence last week (Wednesday, March 17th) 
was extremely successful and fore- 
shadowed the time when, as I remarked 
recently in this column, relays of speeches 
at the League of Nations will become 
part of the regular broadcasting system 
of this country. The transmission was 
effected by a combination of wired and 
wireless relay, the speeches being re- 
ceived in Paris by telephone, broadcast 
from the Eiffel Tower, picked up by the 
B.B.C. receiving station at Keston and 
relayed to 2L0 and 5XX for broadcast- 
ing to Britain. During the two hours 
that the transmission was in progress, 
listeners telephoned to Savoy Hill from 
all parts, confirming the clearness of their 
reception which, it was stated in several 
cases, was as clear as the reception of 
2L0. programmes. 

0000 
Dancing at 2LO. 

Since the personnel of the London 
Radio Dance Band, under 1Ir. Sidney 
Firman's conductorship, was increased to 
nine, a change which took place in the 
second week of this month, transmissions 
have greatly improved, but it is felt that 
some further development is necessary 
both to help the band and benefit lis- 
teners. Discussions are now taking place 
respecting the installation of a dance floor 
in one of the studios and the introduc- 
tion of the proper atmosphere of a dance 
hall, in order to give that " zip " to the 
music without which any dance band 
must find it exceedingly difficult to per- 
form efficiently. There is no tone colour 
in a dampened studio, and so far as a 
dance band is concerned the absence of 
dancers is very trying. 
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FUTURE FEATURES. 
Sunday, March 28th. 

LONDON. -3.30 p.m., The Casano 
Octet and Gordon Bryan. 9.30 
p.m., Emilio Colombo and his 
Orchestra, relayed from the 
Hotel Victor. 

ABERDEEN. -9.15 p.m., Recital of 
Church Music. 

BIRMINGHAM. -3.30 p.m., Liszt 
Programme. 

BOURNEMOUTH. -3 p.m., Concert 
and Organ Recital, relayed 
from the New Central Hall, 
Southampton. 

Monday, March 29th. 
LONDON. -9.45 p.m., Special Broad- 

cast front the National Sport- 
ing Club. 

BELFAST. -8 p.m., Concert Music. 
MANCHESTER. -8 p.m., Masterpieces 

of Mozart. 
Tuesday, March 30th. 

LONDON. -8 p.m., " Kitesh," a 
Sacred Opera by Rimsky Kor- 
sakov and the Augmented Wire- 
less Symphony Orchestra and 
Chorus. Conducted by Albert 
Coates, relayed from t)ae Royal 
Opera House, Covent Garden. 

Wednesday, March 31st. 
LONDON. -8 p.m., " Out of the 

Hat," a revue. 10.30 p.m., 
Syncopated Piano Solos. 

CARDIFF. -8 p.in., The Music of 
Haydn. 

NEWCASTLE. --8 p.m., A Victorian 
Programme. 

Thursday, April 1st. 
LONDON. -8 p.m., Dan Rolyat 

(Humorist). " The Disorderly 
Room "- Farcical Sketch by 
Eric Blore. "Tragedy at Mid- 
night," a one -act sketch by 
Lawrence Anderson. 

ABERDEEN. -9 p.m., Special Feature 
" What is it ?" 

GLASGOW. -9.30 p.m., " A Mock 
Trial." 

Friday, April 2nd. 
LONDON. -4 p.m., Evensong re- 

layed from Canterbury Cathe- 
dral. 8 p.m., " Stabat Mater " 
(Rossini). 

BIRMINGHASa -3.30 p.m., Sacred 
Concert. 

BOURNEMOUTH. -5.15 p.m., Sacred 
Concert. 

BELFAST.-8 p.m., " God's Time is 
the Best " (Bach). 

CARDIFF. -7.45 p.m., Passiontide 
Music. Third Concert of the 
Cardiff Musical Society. 

GLAsaow.- -7.30 p.m., " The Pas- 
sion." 

MANCHESTER. -8 p.m.. Brahm's Re- 
quiem and Song of Destiny. 

Saturday, April 3rd. 
LONDON. -9 p.m., Seventh Edition 

of " Winners." 10.30 p.m., 
Savoy Bales. 

MANCHESTER. -8 32 p.m., " Unfore- 
seen," a play in one act by 
Arthur Black. 

AI ARCH 24t1, 1926. 

Free Licences for the Blind. 
It is expected that an announcement 

will soon be made respecting special 
facilities for blind persons in connection 
with licence fees. This will be one of the 
first recommendations of the Broadcasting 
Committee, 1925, to be dealt with. The 
Committee recommended that licences 
should be granted to blind persons free 
of charge. 0000 
New High Power Stations. 

Another point that requires early atten- 
tion is the Committee's recommendation 
to the Postmaster -General to continue the 
negotiations recently initiated in connec- 
tion with the scheme for new high -power 
stations. Listeners in South -East Kent., 
who are mainly dependent on Daventry's 
programmes, have been very patient since 
the removal of 5XX from Chelmsford, in 
view of the B.B.C.'s attempts to push 
forward the new scheme for programmes 
from another London station in addition 
to those from 5XX and the existing 2LO. 
Such a station would be designed to meet 
the special geographical requirements of 
the south -east corner of England, and the 
sooner the scheme reaches fruition the 
better it will be for licence revenue. 

ono 
Measuring Wavelengths. 

A pressing question for discussion by 
the Union International de Radiophonie, 
which meets at Geneva to- morrow (March 
25th) is that of the adoption of a definite 
standardised system of wavelength 
measurement throughout Europe. In the 
past Geneva appears to have acted on the 
reports of various countries, and asked 
stations to make a change to certain 
definite wavelengths, apparently referred 
to a common base ; but that common 
base does not yet exist. The German 
stations may measure all their wave- 
lengths on one meter and the British 
stations on another meter. Both of these 
may be very good instruments; but if 
they differ by, say, 0.5 per cent., it may 
cause chaos in reception throughout 
Europe. If this problem were solved, re- 
liable adjustments, based on Geneva's 
advice, would follow. 

0000 
A Musician in the Control Room. 

Efficient amplifier control on musical 
programmes has long been a topic of keen 
discussion between the Programme and 
Engineering Departments of the B.B.C. 
.A test was recently carried out and a 
number of independent musicians were 
called in to give the staff the benefit of 
their views. Opinion was definitely in 
favour of detailing a musician for control 
as regards programmes where an intimate 
knowledge of music was required. It has 
therefore been decided to establish a 
section experimentally to undertake 
amplifier control of important musi- 
cal programmes and to supervise balance 
and control of important outside broad- 
casts. When occasion requires, a super- 
vising official from the Music Department 
will be stationed_ in the Control Room 
with the music score in front ofahim iii 
order to carry out the work of balancing 
during the actual broadcast performance. 
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PRACTICAL S iM MAKING 0 

Designs Specially Prepared for Construction with Ordinary Materials. 
By H. J. TURPIN. 

THE fascination in the use of switches in a receiver 
is due more than anything to . the mind picture 
which is produced when we think of the combina- 

tions of connections taking place at every switch position. 
Multiple switches and even single -pole switches are 
usually considered too difficult to make and too expensive 
to warrant their use, but these difficulties do not really 
exist, and these switches can be quite easily made with 
the aid of ordinary material, such as ebonite sheet, 
springy brass for contacts, No. 2 B.A. rod, and standard 
nuts and screws. 

Single -way Switch. 
The simplest switch is No. g in the diagram, and it is 

surprising how small an efficient one can be made when 
it is not required for high -frequency work. The spindle 
is made from No. 2 B.A. screwed rod, and the knob 
from an ebonite accumulator terminal. Ordinary No. 4 
R.A. brass screws are used for the two contacts after 
filing off the heads to the depth of the screwdriver slot, 
and small stop pins are driven into the base block or 
panel, 'recesses being cut out of the side of the contact 
arm to accommodate them. 

Dead -end Switch. 
As a variation of the arm and contact studs type of 

switch, No. 5 shows a more convenient and improved 
form, which is very readily made and is admirably suited 
for use with a tapped inductance coil where its function 
as a dead -end switch is necessary. The revolving 
member consists of a triangular- shaped plate clamped at 
one apex between two nuts on a No. 2 B.A. spindle, 
which takes its bearing in a standard condenser bush. 
The electrical connection to the plate is made to the 
lower end of the bracket, which is clamped under the 
nut of the condenser bush. Spring contact arms are 
screwed ,to an ebonite block, which is held by the bracket. 
the arms beforehand being adjusted to the correct length 
as shown. 

Three Change -over Switches. 
While a single -pole change -over switch can be used to 

revert to one coil (say) or another, it has the defect of 
always having one end of each coil connected to the 
centre contact. If a high - and low -wave coil are used, 
and the switch is set to the low wave, the dead -end effect 
of the larger coil is often apparent, so, to obviate this, 
double -pole isolating switches (No. 7 and No. 8) should 
be used, or a mutiple -pole switch, such as No. 4. 
No. 8 consists of a circular drum supported by a pair of 
angle brackets which connect together two ebonite blocks. 
On each block is mounted a pair of spring contacts which 
press against the periphery of the drum, and so are con- 
nected electrically when the brass plate P is brought 
round to the correct position. A portion of the drum 
projects through a slot in the panel, and may be knurled 
to be operated upon by thumb or finger pressure. 

17! 

No. 7 functions in a similar manner, only this time 
the revolving drum, smaller in diameter than the last, is 
housed inside the main block B and in which it takes its 
bearing. A contact plate is screwed to the face of the 
drum and passes under the upper or lower pair of con- 
tacts according to the position of the lever. 

A four -pole change -over switch is shown in No. 4. 
The rotor and base are cut from Sin. sheet ebonite and 
form something substantial on which to secure the spring 
contacts. One point to watch is to get each contact firmly 
seated in a slot the saine width as the spring before fixing 
it with a countersunk No. 4 B.A. screw. Beyond the 
fact that the switch is supported by a fairly rigid brass 
strip bracket clamped under the nut of the spindle bush, 
the drawing is self -explanatory. 

Series -parallel Switch. 
A very interesting series- parallel switch is shown in 

two forms (No. i and No. 2), and consists essentially 
of a plug to which is attached the aerial and earth leads, 
and electrical contacts which are connected to the receiver 
wiring. In the diagram of connections the dotted lines 
represent the plug connections, and the full lines those 
of the receiver. 

The design in No. 2 consists of an ebonite cylinder on 
which are placed four contacts equally spaced, the aerial 
and earth leads being taken to these through a central 
hole. When the plug is inserted through a well- fitting 
hole, the contacts engage four other spring contacts as 
shown. 

No. r shows a simpler form, making use of legs and 
sockets. From the " Series " position shown on the left - 
hand side, the barrel contacts are turned anti -clockwise 
through go° to obtain the " Parallel " position. 

Simple Lever Switch. 
No. 3 shows a very simple single -pole lever switch. 

It is very simple to make out of the same thickness sheet 
brass throughout, and has the advantage of being 

flicked " on or off in a similar manner to the electric 
light tumbler switch. 

Key and Press Switches. 
No. 6 shows a key switch, where, on first inserting 

the key, one contact is made, and on pushing in still 
further a second contact is made. 

A modification of the common knife switch No. to is 
arranged, pivoted at the centre, with an ebonite thumb 
piece attached on either side of the pivot. These thumb 
pieces project through the panel, so when one is in its 
innermost position it is standing just above the surface. 
If the lower one is pressed inwards the upper 
end of the knife makes contact with its clips. Similarly, 
the lower end makes contact when the upper thumb piece 
is pressed. The switch can be made as a single- or 
double -pole change over as shown. 
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SWITCHES FOR HOME CONSTRUCTION. (1) and (2) Sertes- parallel switches. (3) Single -pole lever switch. (4) Four -pole 
change -over switch. (5) Dead -end short -circuiting switch. (6) Key switch. (7) Drum switch with side contacts. (8) Drum switch. 

(9) Single -way switch (10) Single- and two -pole press switches. 
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Secretaries of Local Clubs are invited to send in for publication 
club news of general interest. All photographs published will 

be paid for. 

The Quest for Sensitivity. 
Although dealing with a technical sub- 

ject, Mr. Oswald Carpenter's lecture 
before the Bristol and District Radio 
Society on March 12th on " The Attain- 
ment of Sensitivity, Selectivity and 
Responsiveness " was delivered in a 
thoroughly comprehensive, interesting. 
and humorous manner. Mr. Carpenter 
first explained detection and rectification, 
passing on in easy stages to tuned 
anodes and heterodyne methods, and con- 
cluding with an instructive description of 
the supersonic heterodyne principle. 

Hon. Secretary : Mr. S. S. Hurley. 
45, Cotswold Road, Bedminster, Bristol. 

0 0 0 0 

Losses in S.F. Circuits. 
Members of the Muswell Hill and Dis- 

trict Radio Society benefited from an 
interesting lecture -one of a series - 
given on March 10th by Mr. H. F. Klutz. 
who dealt with losses in H.F. circuits. 
The lecturer carefully explained how 
these losses can be minimised by the 
correct design of components and by 
proper attention to the lay -out of coils 
and condensers previous to assembly. 

The Society's new syllabus for April, 
May and June can be obtained on appli- 
cation to the-Hon. Secretary, Mr. Gerald 
S. Sessions, 20, Grasmere Road, Muswe'l 
Hill, N.W. 

oeo0 
Accumulators and their 'Upkeep. 

A thoroughly practical lecture on the 
construction and care of accumulators 
was given by Mr. J, Endicott before the 
Lewisham and Bellingham Radio Society 
on March 2nd. Besides the ordinary 
type of battery using acid electrolyte, the 
lecturer dealt with types using alkaline 
electrolyte. A helpful discussion took 
place regarding the best method of charg- 
ing a battery of cells when the total volt- 
age is more than the supply. 

A discussion on " Commercial 
Apparatus " was the feature of the 
Society's meeting on March 9th, when 
much argument centred round some 
interesting comparisons drawn between 
commercial and home -built sets on the 
questions of running costs, DX work, 
and quality of reception. 

Joint Hon. Secretary : Mr. E. J. Chap - 
man, 56, Crofton Park Road, S.E.4. 

0000 
Social and Technical. 

When the West London Branch of the 
Radio Association held its fortnightly 
social function and wireless debate on 
-March 2nd, Mr. S. Landman read a letter 
of congratulation from Commander the 

lion. J. M. Kenworthy, M.R., on the 
achievements of the branch. The mem- 
bership roll is steadily growing, but 
vacancies still exist for new members. 
Those interested are invited to com- 
municate with the Hon. Secretary, the 
Hon. Chr. M. de Aldersparre, 37, Tal- 
garth Road, West Kensington, W.14. 

FORTHCOMING EVENTS. 
WEDNESDAY, MARCH 24th. 

Radio Society of (.rat Britain. Ordinary 
Meeting. At 6 p.m. (Refreshments at 
5.30.) A t the Institution of Eler 
trical Engineers, Savoy Place, W.0 2. 
Lecture: 'Fading," by Prof. E. W. 
Marchant, D.Sc., M.I.E.E. 

Edinburgh and Disiriet Radio Society. At 
117, George Street. Lecture: " B,T.H. 
Receivers and Components," by Mr. H. 
Berrj. 

Batns'ey and District Wireless Association. 
At 8 p.m.. At 22, Market Street. 
" I1.T. Supply from. D.C. and A.C. 
Mains." 

FRIDAY, MARCH 26th. 

Radio Ex nerintcntal Society of Manchester. 
Experimental Meeting. 

Sheffield and District Wireless Society. At 
7.30 p.m. At the Dept. of Applied 
Science, St. George's Square. Exhi- 
bition and Sale. 

Bristol and District Radio Society. At 
7.30 p.m. In the Physics L,,tore 
Theatre, Bristol University. Lecture: 

Broadcast Topic..," by Mr. E. P. 
Appleton (Director of Cardiff Broad- 
casting Station). 

MONDAY, MARCH 29th. 

Hackney and District Radio ,Coi 1, tp. At 
8 p.m. At the holy Trinity Institute, 
Mayfield Road, Balaton Junction, 5.8. Debate: "Crystal er. Valve Rectifica- 
tion." 

Swansea Radio Society. Debate: "Has Broadcasting Benefited the Humant Race?" In the affirmative: Mr. H. 
Morgan. In the negative: Mr. H. A. 
Enoch., B.A. 

Southport and District Radio ,Society. At 
7.30 p.m. In St. Andrew's, Part Sheet, Lecture: "Constructional Hints for Beginerrs," by Mr. P. J. F. Crisall, 

Rectified H.T. Supply. 
Mr. H. N. Ryan- (5BV) addressed a 

meeting of the Golders Green and Hen - 
don Radio Society on March. 4th, his 
subject being " Rectified H.T. Supply." 
Mr. Ryan was in a modest mood, and 
disclaiming any authoritative knowledge 
of this subject, said he proposed to give 
particulars of the means he had employed 
for using A.C. supply for his own experi- 
ments. He dealt with several methods of 
rectification and the necessary smoothing 
arrangements, giving details of the cir- 
cuits he had used. He concluded with 
an interesting chat on transformer con- 
struction, and how to make the calcula- 
tions involved. 

Hon. Secretary : Lt. -Col. H. A. Scar- 
let., D.S.O., 357a, Finchlev Road. 

Resisiance Capacity Coupling - 
A remarkable demonstration with 

crystal detector . and two resistance 
coupled stages of valve amplification was 
the feature of the lecture given by Mr. 
F. Symes before the Manchester Radio 
Scientific Society on February 24th. 

The lecturer, who took as his subject 
" Resistance Capacity Coupling," went 
deeply into the theory of this method. 
He showed that it was possible, with- 
out using excessive H.T. voltages, to 
operate a resistance coupled amplifier 
using anode resistances of the order of the 
megohm and grid leaks of about three 
megohms. In the demonstration set 
referred to the crystal detector was fol- 
lowed by two resistance coupled stages 
using anode resistances of 750,000 
ohms each and a plate voltage on each 
valve of about 120. The resulting repro- 
duction was very pure, and the volume 
obtained from a " Kone " loud -speaker 
was sufficient to fill the society's meeting 
room. 

0000 
Transformer v. Resistance Capacity 

Coupling. 
Before the same Society on March 2nd, 

an interesting debate took place on 
" Transformer versus Resistance Capacity 
Coupling." The debate was highly tech- 
nical, and the strong and weak points of 
both methods were well brought out. The 
transformer supporters made an excellent 
defence for that method of coupling, par- 
ticularly when employing transformers 
that are nearly perfect. Oq a show of 
hands the meeting voted in favour cf 
resistance capacity coupling by 18 to 12. 

Piquancy was added to the proceedings 
by the decision that the respective sides 
should make up an amplifier according to 
their own beliefs and demonstrate it 
before the Society on the principle that 
the proof of the pudding is in the eating ! 

Hon. Secretary : Mr. Geo. C. Murphy, 
Meadow View, The Cliff, Hr. Broughton, 
Manchest er. 

0000 
Proposed Conference at Bournemouth. 

Plans are approaching fruiCoi for the 
holding of a conference of radio societies 
at Bournemouth on Monday, April 26th, 
or Wednesday, April 28th. The pro- 
gramme is to include a visit to the 
Bournemouth broadcasting station. Cor- 
respondence should be addressed to Mr. 
H. S. Bliss, Hon. Secretary of the Bourne- 
mouth and District Radio and Electrical 
Society. 140, Old Christchurch Road. 
Bonrnen: with . 
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THE ' WIR t eZ;FaSS LEAGL E BRANCHES. 
Head Office: Chandos House, Palmers Street, Victoria Street, S.W.t. 

Provisional List of Area 

LONDON AREA (The London Postal District). 
.1rei .Secr<tary: Mr. S. Butchins, 18, Merchant. Street, 

Bow, E.3. 
Kentish Towlk: \Ir. A. E. Heggie, 75, Leighton Road, N.W.5. 
Poplar : Mr. S. Butchiis, 18, Merchant Street, E.3. 
Highbury & Dis. : Mr. E. J. Durley, 39, Halton Mansions, 

N.1. 
Wandsworth Boro. : Mr. F. G. Edwards, 29, Baskerville Road, 

S.W.18. 
Queen's Park & Maida Hill : Mr. F. Bath°, 37, Enbt'ook 

Street, 
Tottenham: Mr. G. H. Hasemer, 9, Galliard Road, N.9. 

HOME COUNTIES (Berks, Bucks, fleas, Essex, Surrey, 
and Middlesex). 

Area Secretary: Mr. R. J. Venner, Lynwood, Malden 
Hill, New Malden. 

Newbury : R. H. Parker, 71, Gloucester Road. 
Redhill : Mr. G. N. Hower, 44, Somerset Road, Meadvale. 
Sutton : Air. W. C Smith. 234, High Street, 
Windsor : Mr. K. W. Lane, Imperial Service College. 
New Malden : Mr. R. J. Vernier, Lynwood, Malden Hill. 
Becontree : Mr. C. W. Pearce, 3, Stevens Road. 
Kingston -on- Thames : Mr. S. J. Woodward, 68, Park Road, 

Hampton Wick. 
Woodford : Mr. E. J. Turbyfield, 42, Alexandra Road, South 

)Wood ford. 
Watford : Mr. E. L. Cerliss, HillFrow, King's Langley. 
Harrow : Mr. E. W. Everett, 28, Greenhill Crescant. 

SOUTH COAST AREA (Kent, Sussex, Hampshire, and Isle of 
Wight). 

Area Secretary: Mr. P. A. Bennett, 26, Guildhall Street, 
Folkestone. 

East Grinstead: Mr. J. E. Dakin. Moatl;tnds. 
Dover : Mr. W. C. Winn, Messrs. Winn & Son, St. 

Marg aret's Bay. 
Hove : Mr. D. J. Gadsby, Egmont, Sonterhill. 
Portsmouth : Mr. Royden N. Sherwell, 6, King's Terrace. 
Folkestone : Mr. P. A. Bennett, 26, Guildhall Street. 
Gillingham : Mr. R. Harrison, 48, Charter Street. 
Hythe : Mr. C. C. Roberts, 8, Earlsfield Road. 
Tonbridge : Mr. W. G. Bennett, Sains, Speldhurst, Kent. 

WESTERN AREA (Glos, Somerset, Devon, Cornwall, Wilts, 
and Dorset). 

Area A'rrrrtnry: Mr. -W. O. Coate, The Elms, Wembdon, 
Bridgwater. 

Dawlish : Mr. F. G. Avant, 26, The Strand. 
Totnes : Mr. H. S. Warren, Lindsey, Station Reatl. 
Barnstaple : Mr. B. D. H. Harrison, Wrentham, Barbican. 
Falmouth : Mr. C. Ackland, 12, Old Hill. 
Holsworthy : Mr. B. Oke, Uplands, Holswc.rthy. 
Redruth : Mr. W. S. Trevena, Stanley Villas, Raymond Read. 
Swindon : \Ir. S. G. Archer, 52, Jennings Street. 
Bristol : Mr. H. Munro Nelson. 1, Glenwood. Hillfields Park. 
Bridgwater! Mr. W. O. Coate. The Elms, Wembdon. 

EAST COAST AREA (Lincoln, Norfolk, and Suffolk). 
.broc Sreretary: .ifr. E. J. Tennant, 2, St. Andrew's 

Road. Gorleston. 
Scunthorpe : Mr. E. H. Rayner, 35, Wells Street. 
Lowestoft : Mr. E. W. Plater, 153, Clapham Road. 
Ipswich : Mr. C. A. Buckingham, 51, London Road. 
King's Lynn : Mr. R. T. Little, 39, London Road. 
Great Yarmouth : Mr. E. J. Tennant, 2, St. Andrew's Road, 

Gorleston. 
MIDLANDS AREA (Staffordshire, Worcestershire, and 

Warwickshire). 
Area Secretary: Mr. J. Solomon Hill, J.P., 14, Black- 

ford Road, Sparkhill, Birmingham. 
Walsall : Mr. H. B. Truman, 97, Upper Bridge Street. 

`Birmingham : Mr. .T. Solomon Hill, J.P., 14, Blackford Road, 
Sparkhill, Birmingham. 
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and District Secretaries. 

SOUTH MIDLANDS AREA (Oxon, Northants, Cambs, Beds, 
Hunts). 

Area Secretary: Mr. V. E. Shearme, 22, Cornwall Road, 
Bedford. 

Cambridge : \ir. J. Bennett, 71, Hills Avenue, Cambridge. 
Bedford : Mr. V. E. Shearme, 22, Cornwall Road. 
Oxford : Mr. A. W Shirley, 133, Walton Street. 

YORKSHIRE AREA. 
Area Set reta y Mr. F. Davis, 67, Regent Street, 

Rotherham. 
Goole : Mr. G. H. Hillary, 75, Carlisle Street. 
Sheffield: Mr. S. J. Adams, 38, Church Street, 
Leeds : Mr. J. Watson, 4, Armley Grange Drive, Armley. 
Rotherham : Mr. F. Davis, 67, Regent Street. 
Bradford Mr. C. Wicks, 70, Seaton Road. 

NORTH MIDLANDS AREA (Leicester, Notts, and Derbyshire). 
Area Secretary: Mr R. A. Gullick, 1, Shakespeare Street, 

Nottingham. 
Leicester : Mr. L. Stuart Rudkin, Brackley, Lutterworth Road. 
Derby : Mr. A. R. Barnett, Pelham Street Mills. 
Nottingham : Mr. R. A. Gullick, 1, Shakespeare Street. 
Mansfield : Mr. N. Grey, 125, Nottingham Road. 
Heanor & Dis.. Mr. G. Ford. Home Farm, Shipley. 

NORTHERN AREA (Northumberland, Dirham, Westmorland, 
Cumberland). . 

Area Secretary: Major H. Y. Richardson, 13, Grey Street, 
Newcastle -on -Tyne. 

Darlington: Mr. F. Seaton Leng, 31, Stanhope Road. 
Newcastle : Major H. Y. Richardson, 13, Grey Street. 

LANCASHIRE & CHESHIRE AREA. 
Area Secretary: Mr. ,1. E. Kemp, 101, Rosebery Street, 

Moss Side, Manchester. 
Crewe & Dis. : Mr R. Peach, 84. West Street. 
Manchester & Dis. : Mr. J. E. Kemp, 101, Rosebery Street, 

Moss Side. 
WELSH AREA. 

Area Secretary: Mr. F. A. Davies, 106, Newfoundland 
Road, Cardiff. 

Abertillery : G. J. Jones, 10, Ty Bryn Road. 
Barry island : Mr. M. S. G. Draper, Ivor Street. 
Cardiff : Mr. F. A. Davies. 106. Newfoundland Road. 
Pert Talbot : Mr. H. Potts, lï, Cnrwen Terrace. 

SCOTLAND, 
. Aberdeen : Mr. J. Breen, 42, Walker Road. 
IRELAND. 

Belfast : Mr. D. B. M<Causland, Mount Vernon Lodge, 
Shore Road. 

HIDDEN ADVERTISEMENTS COMPETITION. 

The following are the correct solutions for "The 
Wireless World " Hidden Advertisements Com- 

petition for March 10th, 1926. 
F 

Clue No. Name of Advertiser Page 

1 Partridge & Wilson.. .. .. 13 
2 Accumulators Elite .. .. .. .. 16 
3 J. & W. Barton 13 
4 Telephone Manufacturing Co., Ltd. .. 7 

5 Fuller's United Electric Works, Ltd. .. ii 
6 Igranic Electric Co., Ltd... .. 2 

The following are the prizewinners: 
Miss M. J. Warner, Clapham Junction, S.W.rr £5 
W. Whitmore, Settle, Yorks .. .. .. 
Miss A. R. Bayliss, Birmingham 

.. 

.. 

£a 
£r 

Ten shillings each to the following: 

Sidney W. Collins, Norwich. R. W. Nundy, Peterborough. 
W. Pettit, Reigate. W. J. Nanning, London, S.W.r. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, "Tte Wireless World," Dorset Rouse, Tudor Street, E.C.4, and must be accompanied by the writer's name and addres3. 

CRYSTAL RECEPTION ON A LOUD- SPEAKER. 
Sir, -A few weeks ago I received Radio Toulouse for two 

hours on a crystal set. I do not myself attach much importance 
to the set, but perhaps your readers would be interested to 
read of other performances on the same aerial and earth system. 
On any night, if I am tired of telephones or valves, I can listen 
without straining my ear to the transmission of 2L0 on a 
Lissen attachment or a £5 5s. Amplion model loud -speaker. Of 
course, the strength is not great, but just about equal to the 
results of three valves if I tuned in Hamburg, Brussels, or 
Radiola without much reaction. ThQ crystal for loud- speaker 
work is one which I bought for 6d. As regards distant stations, 
I have also heard Hamburg, Bournemouth, Birmingham, New - 
castle -on -Tyne, when 2L0 has been silent. I do not think 
that there is anything extraordinary about the instrument, but 
attribute distant results either to an 81/36 aerial wire 
(enamelled) or what I imagine to be a good earth, not for- 
getting a sensitive detector. However, other crystals have 
worked quite well, but have not served for volume rectification. 
Perhaps I should whisper that it is likely that some oscillating 
valve within a quarter of a mile or more may at times play an 
important part. H. O. CRISP. 

Stratford, E.15. 

GOVERNMENT -CONTROLLED BROADCASTING. 
Sir, -May I be permitted to record my appreciation of your 

views relating to " Government -controlled " broadcasting. I 
fear that many of us are only too well acquainted with the 
chaos met with in some Government offices, and it would be a 
thousand pities to have our present satisfactory broadcast 
service spoilt by a staff of Government officials trying to 
administer to public needs from behind a barrier of " red tape." 

I believe in advancement and the introduction of new 
methods by competent newcomers, but, seeing that the present 
B.B.C. officials have not as yet been slow to explore every 
channel for the betterment of our broadcasting service, I cannot 
conceive how a Government- controlled body can hope to do 
better. 

It is only natural to assume that such a body would lean 
towards Government views of the public's requirements, and the 
public palate would suffer in consequence. 

I believe that I am voicing the thoughts of many of your 
readers; at least they are the views of many of my B.C.L. 
friends. J. BARKER. 

London, S.E.15. 

LEARNING THE MORSE CODE. 
Sir,-I have been very interested in the letters that have 

lately appeared in The Wireless World on the subject of learn- 
ing the Morse code, and particularly in the letter from Mr. 
Adshead in the March 10th issue. I most cordially agree with 
the views expressed by your correspondent and yourselves with 
regard to the importance of aural rather than visual training. 

Many years ago I was' interested in Morse communication by 
buzzer and by sounder. Whilst I learnt the two groups 
E, I, S, H, and T, M, O, CH in the way indicated by 
Mr. Adshead, I devised a means of memorising the other letters 
by associating them with words of similar syllabic rhythm and 
commencing with the associated letter. Thus - . ' was 
associated with " feu- da -lis -tic," . . - with " un -der- stand," - . -with " kha-ki cóat," - . with " béau-ti-ful-ly," - with " a- gain," and so on. By far the best way of using 
this method is to ge through the dictionary and pick out 

and tabulate one's own " associated words " and then repeat 
them in time with the dummy key. 

Referring to your correspondent's list of abbreviations, it 
may interest those of your readers who have never been " east 
of Suez " to know that " cul," which Mr. Adshead says is 
used for " see you later," is actually the Urdu (Indian) word 
for `` to- morrow," unfortunately a very common word amongst 
Eastern peoples. JOHN S. BEALL. 

Wisbech, Cambs. 

INTERFERENCE FROM ELECTRIC TRAINS. 
Sir, -It would be interesting to know whether any reader 

of The Wireless World has found any satisfactory method of 
wholly (or even partly) eliminating the powerful crackling inter- 
ference caused in receiving sets, particularly those of the 
regenerative type, by the overhead electric trains of the 
Southern railway. 

The crackling seems worse when the train is running down- 
hill (when the motor would be switched off), but all trains 
make the long -distance short -wave stations unreadable. 

My aerial is not quite parallel to the train wires, but I am 
not able to arrange it at any greater angle. 

As the house is within 200 yards of a junction I have six 
train lines to contend with ! 

I am sure there must be many other listeners similarly 
situated who would welcome any help from successful experi- 
menters in this matter. W. STUART CLARK. 

Balham, S.W.12. 

INTERFERENCE ON SHORT WAVES. 
Sir,-In reply to your correspondent Mr. J. Ruizeuaar 

IN STB), in the issue of February 24th, I cannot resist the 
temptation of giving my opinion upon this subject. It has been 
said that " there are more commercials upon 30 -40 metres than 
amateurs." The following are the chief offenders : -BYZ, BYC, 
SP, PCLL, PKX, ICS. 

SP is a harmonic from 90 metres; ICS also appears to be one, 
but BYZ and BYC are actually on (about) 33 metres. These 
two stations appear to take it in turn, and always contrive to 
start up when the hour is suitable for short -wave work. 

We all know that our present knowledge of the functions of 
short waves is very largely due to the activities of the perse- 
vering, and not too often thanked, radio " fan." Amateur radio 
has now reached the -state when it is making its most important 
discoveries over long- distance work. 

Now, why cannot some of our " commercials give us at 
least a chance? Is it necessary to carryon Morse tests- on the 
only wavelength which is any good to our friends overseas? 
Perhaps we shall soon have to go back to 200 metres owing to 
the fact that 600 metre spark traffic requires to use the short 
waves ! I say " spark traffic " because the transmissions of 
BYC are reported to be spark by a celebrated British amateur 
transmitter ! I am inclined to agree. 

Within the interests of the A.R.R.L., to which I belong, I 
wish to urge any of the fraternity who perhaps know me as 
" British Radio ' DX' " to do their very best to produce a 
better state of affairs. 

I should also be very grateful if our Italian friends would 
install a D.C. plant and do away with their terrible A.C. ! It 
would be a great help, as they use the 30 -43 metre band very 
frequently. A. E. LIVESEY, A.R.R.L. 

Ludlow, Salop. 
A 41) 
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INTERFERENCE BY AMATEURS. 

Sir, -With reference to a paragraph entitled "Interference 
by Amateurs," under the heading Broadcast Brevities, in your 
issue of February 24th, surely it is time that a limit to the 
tolerance by the amateur of inefficient and badly designed crystal 
receivers should be reached. To suggest that " further control 
of amateur transmissions . seems necessary," simply because 
some commercial crystal sets fail to eliminate transmissions on 
ti frequency of 6.67 megacycles when tuned to 5XX, seems to 
imply that the crystal user is the sole lord of the ether and 
that everybody else must make way before him. It is pre- 
posterous that complaints from users of manifestly inefficient 
sets should be used by the B.B.C. to turn the amateur off the 
ether. The whole paragraph is simply a stab at the amateur 
transmitter. Will the author kindly explain why the use of 
a selective receiver should not obviate the difficulty, as he so 
boldly asserts in his last sentence? 

J. SOMERSET MURRAY. 

MORSE RECEPTION. 
Sir, -Mr. K. E. B. Jay seems in his " ham " enthusiasm to 

have overlooked the fact that 90 per cent. of B.C.L.'s are inter- 
ested in a radio receiver not as a thrilling scientific wonder 
(which it is), but in the same way as they are in a piano or a 
gramophone -as a piece of drawing -room furniture from which 
they can obtain aural entertainment. 

It may fascinate and thrill Mr. Jay to listen to " Sorry -most 
QRM- pse don't waste your powder ani longer -too many QRM 
stns," but that sort of thing won't cut any ice with the ordin- 
ary B.C.L. He wants music, or John- Henry, or the football 
results. 

Personally, I get quite enough Morse on the broadcast band 
without going out into the ether to look for it. 

Frant. G. M. PART. 

IGNORED QSL CARDS. 
Sir, -I am one of the regular readers of your excellent 

magazine, the contents of which are very interesting, especially 
these dealing with short waves. Belonging to the " DEs " (DE 
0122), I naturally pick up many of the British transmitters', 
and send them my report regularly. But you will be very 
much astonished to learn that I recently sent 44 QSLs and 
only got ,back eight cards. I am very sorry that the British 
amateurs show such indifference. Many of my cards were 
sent two or three months ago, and about 15 of them were 
addressed directly to the owner. I believe my claim will be 
appreciated if you will have the kindness to help me by 
publishing the following call signs of British amateurs whose 
transmissions I have heard :- 

2BCA, 2B00, 2BM, 2CC, 2EC, 2JJ, 2MI. 2NM, 2ZJ, 
2UD, 2UN, 2UR, 2VR, 2ZA, 5DK, 5IR, 51íO, 5PD, 5RB, 
5SI, 5IR, 5 %W, 6DA, 6GF, 6GN, 6HF, 6JU, 6JV, 6LN, 
60P, 6PG, 6PM, 6UT, 6WH, 6YC, 6Y7.. 65 " \\', 6JJ. 

Postfachen No. 30, ERWIN MEISSNER. 
Ettlingen, Baden 

TROUBLE FROM ELECTRIC LIGHT MAINS. 
Sir, -Judging from the correspondence columns, a number' 

of readers are troubled with interference from the lighting 
supply mains. 

In the writer's experience it is unnecessary to dispense with 
cumulative rectification if the trouble is tackled at the source. 
Most domestic wiring systems are carried out with " slip 
joint " conduit, and in the course of time the bonding between 
tubes becomes very indifferent owing to rust. 

As a first step all the conduit in the room where the set 
is installed should be bonded together. and earthed. 

If a faint bunt still persists in the telephones, the bulb of 
the detector valve may be fitted with a tinfoil screen joined to 
earth. 

Screening the detector valve may seem a curious remedy, 
but where 50 cycle A.C., is the offender, the mere presence of 
a lighted lamp near the receiving set is generally sufficient to 
set up a strong pulse in the telephones. The effect is intensi- 
fied by touching the detector bulb with the hand. 

Putney, S.W.15. J. L. GREATOREX. 
A 50 
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METRES v. KILOCYCLES. 
Sir, -Your correspondent who opposes the introduction of the 

frequency scale asks : " Is there any advantage in using ' kilo- 
cycles ' in preference to the more widely known term 
' metres ' ? " 

The answer is decidedly " Yes." 
In the greater part of practical wireless work (excluding such 

special devices as reflectors and Hertz aerials) one. is not 
directly concerned with the length of the wave. It is in effect 
only a number which gives a rough idea of the size of coil 
required.' As soon as any problem arises in connection with 
timing we have to convert into frequency before we can begin 
to consider it. For example, how many people could say off- 
hand whether a station on 44.5 metres would heterodyne one 
on 44.7 metres ? Expressed . in kilocycles, the answer becomes 
obvious. 

From a purely scientific point of view the case is even 
stronger. The majority of wavelength determinations are 
carried out by measuring the frequency (which can be done with 
very great accuracy) and then dividing it into the velocity. 
The latter is usually taken to be 300,000 km. per second, but 
it is probable that the true value differs from this by 1 part 
in 2,000. When, therefore, the more accurate determination is 
adopted, our frequency determinations will be unaffected, but 
we shall have to correct our wavelength values by this amount, 
which is of considerable importance in 20 -metre work. 

Nevertheless, it is the practical worker in wireless who stands 
to gain most by the change : it is bound to cone, and the 
sooner it does so the better. I agree that a sudden change 
would be unpopular, but if the foremost wireless journals were 
always to give the frequency of a station when mentioning its 
wavelength the prejudice against the kilocycle would be over- 
come within a few months. N. L. YATES -FISH (G 5CA). 

Brasenose College, 
Oxford. 

"THE TIMES" CORRESPONDENCE. 
Sir, -I ani not a reader of The Tinges, therefore the letters 

you reproduce on page 412 of your issue of March 17th interest 
me very greatly. 

Evidently Mr. Maurice Child is writing from the point of view 
of the real experimental transmitter. Now round Manchester 
the transmitters are simply messers. This is a sample of what 
we hear :- 

" Hallo, hallo, hallo, etc. Well, old man, where have you 
been. I have not heard you lately. 6- and 5- were round 
last night and we had a fine time. Ha ! ha ! Well, I will come 
over to you now. 2- over 2 Uncle -." 

Then, the other station starts up dead on top of one of the 
foreign stations :- 

" Hallo, etc. Well 2- I have not been -(here follows 
all sorts of banging and scraping noises). Well, 2- I did not 
hear all your remarks owing to interference from another 
station. Too bad, isn't it ? Ha ! ha ! Have you tried the short 
waves yet. I. am using a 001 condenser. Bit large. Ha ! ha! 
Over, over." 

I have not put their call signs in full, but anyone who listens 
between 310 and 390 metres will know them. As regards joining 
the local radio society, I happen to know some of these gentle- 
men en belong to it. 

I can receive 2L0 with no interference from Manchester. four 
miles away, so none could call my set unselective. 

Withington, Manchester. G. N. WRIGHT. 

LIGHTSHIP TELEPHONY. 
Sir, -I was very interested to see in the issue of Thr Wire - 

leAs World for March 17th a letter from Mr. Horsnell about the 
telephony from lightships. Here in Rayleigh they come in at 
great strength on a detector and two L.l~., and speech is clearly 
understandable from most of them on the detector alone. 

The " Alert " is a relief ship, and I have heard it quite plainly 
on a single valve when it has been off Harwich. 

As to the transmitter used on the lightships, I believe it is the 
Marconi Bell transmitter, with a power of 100 watts, but I 
fancy that the " Alert " has a more powe! Sul transmitter. 

I hope that this information will be of interest to 
Mr. Horsnell. MONTAGUE K. HARE. 

Rayleigh, Essex. 
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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. 

wavelength. Actually, two No. 25 or 30 
coils would suffice for the B.B.C. wave- 
lengths, whilst a No. 25 or 35 should be 
quite large enough for the reaction coil. 
A much better scheme, however, would 
be to employ in this part of the circuit 
a compact autodyne unit which is specially 
made up for circuits employing this 
principle by various manufacturers, such, 
for instance, as Messrs. L. McMichael, 
Ltd. The H.F. transformer couplin 
valves two and three, must be one of I" 
type designed for long wavelengths. An 
aperiodic instrument should not be used 
here. Since no tuning condenser is shown 
associated with this transformer. such a 
statement might appeal- contradictory. 

A Circuit for High Selectivity. 
I understand that it is possible in a four- 

valve receiver to employ the supper - 
heterodyne principle in order to ob- 
tain a -very high order of selectivity. 
If this is so, I should be glad if you 
could indicate a suitable circuit, as I 
lire in close proximity to a broad- 
casting station and desire to elimin- 
ate the local transmission without 
re. .'nding to a niulticalre frame aerial 
rice, re,. L. 31. 

It is possible, as you suggest, to em- 
body the superheterodyne principle in a 
four -valve receiver using a conventional 
outdoor aerial and to obtain a very high 
order of selectivity and also of sensitivity 
by employing the " autodyne " method of 
generating a supersonic beat frequency. 
The necessary connections are given in 
Fig. 1. In this circuit the first valve acts 
purely and simply as a straightforward 
H.F. amplifier employing the tuned 
anode principle. At the same time the 
anode coil and aerial coil are mounted ill 
a two -way coil holder in order to obtain 
reaction direct on to the aerial coil, which 
by reducing the aerial resistance has in 
itself a very great influence in improving 
the range and selectivity, of the receiver. 
The incoming signals, having been ampli- 
fied by the high -frequency valve, are 
passed through the 0.0003 mfd. coupling 
condenser to the centre tap to the split 
grid coil of the second valve, which acts 
in the dual capacity of first detector and 
frequency changer, employing the well - 
known autodyne principle. It is neces- 
sary, of course, that this valve should 
be in a state of oscillation for the produc- 
tion of a supersonic beat frequency, but 
by the use of the autodyne method the 
oscillations are prevented from being fed 
back into the aerial. and so radiation from 
this cause is effectively prevented. It 
should be pointed out that the 1 megohm 
grid lead in conjunction with the 0.0003 
mfd. fixed coupling condenser gives the 
ordinary grid rectification effect. With 
regard to the coil values, of course, the 
aerial and anode coils are of the cus- 
tomary value both for the usual B.B.C. 
and the Daventry wavelengths. The grid 
of the second valve requires to tune over 
the same waveband as the aerial circuit, 
and consequently the two coils should be 
equivalent to a No. 50 on, say, the wave- 
length of 2L0, and No. 250 on the 5X 

just our oscillator to produce a frequency 
coinciding with the resonant point of the 
transformer, and thus avoid the complica- 
tion of an extra tuning condenser. Since 
the third valve acts as the second detec- 
tor, on the leaky grid principle it will 
greatly increase the efficiency of the cir- 
cuit if we can react on to this transformer 
in order to decrease the damping effect 
of the grid rectifier. This reaction coil 
may be fixed or variable, as desired, and 
it would be convenient to make use of a 
barrel type of transformer in which a 
small specially made reaction winding 
can be inserted. These can now be 
obtained from various manufacturers, 
including the firm mentioned in con- 

_ - Fig. 1. -Four valve circuit giving very high selectivity. 

A moment's thought will, however, 
make this point clear. Suppose we 
use a transformer which is adver- 
tised to tune over a wavelength band 
of 2,000 to 5,000 metres in conjunction 
with a 0.0005 mfd. variable condenser, it 
will be obvious that if no condenser is 
associated with it, the transformer will 
resonate at about 2,000 metres. Such is 
the case here and we can use a trans- 
former having a natural wavelength of, 
say, 2,000 or 4,000 metres, and then ad- 

nection with the autodyne unit. The final 
valve acts purely as an L.F. amplifier, 
and, of course, a second stage of L.F. 
could be added if desired. Comparing 
this circuit with a conventional straight 
circuit employing two H.F. stages, we 
find that we have rather better sensitivity, 
and very much better selectivity, whilst 
at the same time we have not had to 
resort to potentiometers or any other 
" losser " method of effecting stability of 
the H.F. amplifier. 

A 5T 
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Improving Results from a Crystal Set. 
I am very interested in the method of 

single wire loud -speaker extension de- 
scribed in your February 10th issue 
under the title of " Music without 
Muffling," and should like to know 
if it is applicable to a crystal set. 
I propose to instal my receiver in 
on upstairs room close to the lead -in 
wire, and to use the telephones down- 
stairs. Using the ordinary method 
of telephone, extension results are 
very poor, both quality and volume 
being lost, and I am wondering if 
this will cure the trouble. T.C.C. 

This method is certainly applicable to 
a crystal set as you suppose, but it is 
necessary to be sure of the correct con- 

Fig. 2.- Telephone extension for crystal set. 

nections, and you should follow the dia- 
gram we give in Fig. 2. The cause of 
your loss of volume is due to the shunting 
away of a great deal of the rectified 
current via the condensers formed by the 
long extension leads, and this method of 
single -wire extension should overcome 
the difficulty. The wire should be kept 
away from the wall as far as possible, 
although quite excellent results are 
obtainable even if it is run behind the 
picture rail. 

0000 

Telephone Connections. 
I am residing in a block of flats and hace 

undertaken to equip three dozen 
rooms with one pair of telephones 
each, the whole to be supplied from a 
common three -valve receiver situated 
at the top of the building and per- 
manently tuned to Daventry. I' am 
in some difficulty concerning the cor- 
rect method of connecting this large 
number of telephones, and ant not 
sure whether they should be con- 
nected in series or parallel, and should 
be glad of your assistance in this 
matter. Each pair of telephones is 
of the customary 4,000 ohms resist- 
ance. R. S. L. 

You should connect an ordinary step - 
down telephone transformer such as is 
used in conjunction with 120 -alum tele- 
phones to the output terminals of your 
receiver, and then connect all the pairs of 
telephones in parallel across the second- 
ary of this transformer. In this manner 
the resistance of the 36 pairs of paralleled 
telephones across the output of your trans- 
former will be approximately equal to 
that of the usual low resistance telephones, 
namely, 120 ohms, and so eminently suit- 
able for connecting across the secondary 
of the telephone transformer. This 
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method will hive the further desirable 
feature of confining all H.T. to the actual 

rr'eceiver, and thus preventing the H.T. 
steady current from wandering all over 
the block of flats with consequent risk of 
leakage to earth. It might be mentioned 
that various modifications of this system 
are in use in a large number of wireless 
equipped hospitals. The method would 
be exactly the same if the source of power 
were a crystal set tuned to the local or 
Daventry stations. 

Grid Bias for Anode Rectification. 
How can 1 deli mine the ;:orrcet negatirr 

bias to apply to the grid of a rah., 
in order to ',muse it to function as an 
anode rectifier. R. S. R. 

A good working rule is to supply twice 
the - negative bias that would be applied 
to the valve to cause it to function cor- 
rectly as an L.F. amplifier with the same 
anode voltage. Thus if it is found that 
with an anode voltage of 80 volts, three 
volts negative bias is required to bring 
the operative point of the valve midway 
between the zero grid volts line and the 
bottom bend, then obviously 6 volts will 
be required to bring the operative point 
down to the bottom bend, which is what 
we want. 

0000 

An H.F. Amplifier for Frame Aerial 
Reception. 

I am contemplating the construction of 
the two -calve /rrnne aerial receiver de- 
scribed in your issue of September 
9th, 1925, with the addition of a stage 
of II.?. in order to increase range. 
.ore there any special precautions to 
be taken? G. F. 

If a stage of H.F. of the ordinary type 
is added to this receiver it will oscillate 
violently, owing to the almost negligible 
damping imposed by the frame aerial as 
compared with the damping effect of the 

.11 4RCH 24th, 1926. 

ordinary outdoor aerial. Therefore, the 
saune precautions will have to be taken 
as in the case of using a stage of H.F. 
in conjunction with a coupled aerial 
circuit, namely, the neutralising of the 
inter- electrode and associated capacities 
of the H.F. valve by one of the cus- 
tomary " neutrodyne " methods. 

0 0 0 0 

Differentiating Between "H.F." and 
L.F." Valves. 

II l','. nri "L.F. r,l,,. differ is r,ni 
ran ' 11.1-." veil re in its Ill e'chim ieul 
r«n <hruction.' H.R.D. 

In the case of valves of the sanie type 
11 under two different classifications of 

" H.F." and " L.F." the electrodes 
usually have more or less the same 
physical dimensions, t he only difference 
being that the grid of the " L.F." valve is 
,Ii,htly mure "open." 

0000 

The Hartley Receiver. 
l node est and that it is possible to adapt 

Jbe Hartley oscillator circuit for pttt'- 
pr,es of reception on the broadcast. 
u'mr,(nylhs. Can you gite rue a 
wrNnLl ei'cuit? 

It is, as }ou st,y, quite possible to adapt 
titis circuit for reception, and we indicate 
below the necessary connections- in a. 

single -valve receiver using this circuit 

(Fig. 3). The centre tapped coil can 
conveniently consist of aie of the centre 
tapped inductances upon the market, such, 

Fig. 3. -A well -known transmitter circuit 
adapted for reception. 

for instance, as the well -known " Dispic " 
coil. The aperiodic aerial couplirf coil 
consists, of course, of the usual number 
of turns according to the wavelength it 
is desired to receive, and for further 
information on this point you are referred 
to the article entitled " Oscillation With- 
out Radiation," published in our issue of 
February 3rd. A disadvantage of this 
circuit is that both sides of the condenser 
controlling reaction are at high potential, 
or " hot," as is aptly said in America, 
and thus hand capacity effects are liable 
to be rampant. However, complete con- 
structional details of a Hartley receiver 
modified in such a manner that this diffi- 
culty is entirely eliminated were published 
by Messrs. Gastellain and Benham in our 
issue dated December 23rd, 1925. 

www.americanradiohistory.com

www.americanradiohistory.com


[ 

No. 346. 

The 
AND 

RADIO REVIEW 
(13117 Year of Publication) 

WEDNESDAY, MARCH 31ST, 1926. VoL. XVIII. No. 13. 

1 

Assistant Editor: Editor: Assistant Editor: 
F. H. HAYNES. HUGH S. POCOCK. W. JAMES. 

Editorial Offices : 139 -40, FLEET STREET, LONDON, E.C.4 . . . - Telephone: City 401! (3 lines). 
Advertising and Publishing Offices : DORSET HOUSE, TUDOR STREET, LONDON, E.C.4. - Telephone: City 2847 (i3 lines). 

Telegrams: " Ethaworld, Fleet, London." 
COVENTRY : Hertford Street. BIRMINGHAM: Guildhall Buildings, Navigation Street. MANCHESTER: l99. Deansgate. 

Te7epranrx: 'CyePst Coventry." Telegrams: "Autoprem. Birrn:ngham" Telegrams: "Mille, Manchester." Telephone: 10 Coventry. Telephone: 2970 and 2971 Midland. Telephone: 8970 and 8971 City. 

Subscription Rates : Home, it is. 8d.; Canada, it is. 8d.; other countries abroad, it ;s. tod. per annum. 
As many of the circuits and apparatus described in these pages are covered by patents, readers are advised, before making use of them, to satisfy themselves that they 

would not be infringing patents. 

H.F. COIL RESISTANCE. 

'PESTS on the H.F. resistance of coils recently con - 
ducted through The Wireless World have evoked 

more interest even than we had anticipated, and we note 
that manufacturers are now advertising their coils, taking 
our measurements as a standard 
of efficiency. From certain corre- 
spondence received and informa- 
tion which has reached us 
through different channels, it is 
apparent that the figures given by 
us have come as a surprise to 
people who had evidently ex- 
pected that the high- frequency re- 
sistance of such coils as we tested 
would have come out at a higher 
value than is actually the case. 

Whilst, of course, we had com- 
plete confidence in our results 
before publication was given, it 
is, nevertheless, of interest to us 
to have received from Mr. S. 
Butterworth, of the Admiralty 
Research Laboratory, Tedding- 
ton, communications confirming the 
order of measurement which we 
have given, and indicating also 
the high- frequency resistance cal- 
culated from mathematical 
formula which he has himself 

into believing that the best design of low -loss coil alone 
will produce a marked improvement in selectivity and 
amplification in their receivers if substituted for existing 
coils. This may not be the case, because it is more than 
likely that the resistance of the tuning condenser near 
its minimum value and the general tuning circuit may 

have losses greater than the reduc- 
tion in loss in the coil which has 
been achieved through special de- 

PAGE sign. If advantage is to be taken 
479 of the qualities of a specially 
480 tt low- loss " coil, then it is quite 

essential that the remainder of the 
486 circuit should be " low -loss " of 
487 the same order as the coil. 
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493 AMATEUR 
TRANSMITTERS. 

OUR correspondence columns 
have become the battlefield 

for a new controversy regarding 
amateur transmissions. We do not 
think that it is a difficult matter 
of distinguish between what are 
legitimate experiments and irre- 

.. 504 sponsible activities, and we con- 

... 505 sider it most unfortunate that in- 
'.. 507 dividuals should risk destroying 

509 the status of the transmitting 
amateur and even court a curtail- 
ment of the facilities at present at 

indulging in irritating microphone 
chatter which can have no connection with experimental 
work. 

In their own self- defence, it seems to us necessary that 
the Transmitter Section of the Radio Society of Great 
Britain and all responsible amateurs should publicly dis- 
associate themselves from those who abuse the privileges 
which every transmitting amateur holds so dear 

495 

. 498 
12.-J. B. 

499 

daviserl,' whilst, in addition, 
further support is given in a 
pamphlet on the subject which has just been issued by 
the Bureau of Standards, Washington. 

The measurements which we have carried out on coils 
have tended to. show that, by suitable design of coils, 
very low values of high- frequency resistance can be 
attained. But we hope that our readers will not be led 

' See S. Butterworth, "Losses in Inductance Coils," p. 501 
this issue. 
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their disposal by 
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Two STAGE, Pu. ow 
f- MPI,IFIEI2, 

Ii)//16 Volume Control' 

N a recent issue of this journal` 
a receiver employing two stages 
amplification, and possessing a 

sensitivity and selectivity com- 
bined with good quality, case of 
manipulation and adaptability to 
all wavelengths. Now this instru 
ment did not possess any stages of 
low- frequency amplification, and 
consequently it would be impos- 
sible to use it for operating a 

Faithful Reproduction Combined 
with Adequate Signal Strength. 

By N P. VINCER= MINTER. 

there was described 
of radio - frequency 

very high order of 

Let us now consider the nature of distortion which is 
likely to be caused by an L.F. amplifier, as distinct from 
the distortion which may be set up in the receiver. 

Broadly speaking, the distortion 
due to an L.F. amplifier may be 
classed under two headings : (I) 
Amplitude distortion, (2) Fre- 
quency distortion. The first 
named arises in the valves, whilst 
the latter occurs usually in the 
intervalve couplings. The first 

This amplifier is designed to give a maximum 
of volume coupled with faithful reproduction, 
and whilst it is specially designed to be used in 
conjunction with the receiver described in the 
March 17th issue, it is equally suitable for use 

after any valve receiver. 

loud -speaker from even the local 
station, although, of course, many distant stations, both 
Continental and British, could be received on the tele- 
phones at the same time that the local station was opera- 
tive. Of course, the addition of any type of low -fre- 
quency amplifier would remedy this state of affairs, and 
enable several stations to he received on the loud -speaker, 
and it is proposed in this article to describe a really first - 
class amplifier suitable for adding to this and any other 
valve receiver. 

Designing an Amplifier. 
The writer's idea of what one should expect from a 

good L.F. amplifier is threefold : (s) Ample volume, 
(2) reasonably faithful reproduction, (3) a smooth con- 
trol over volume. It will be noticed that the terni 
" reasonably faithful reproduction " is used instead Of 

the more hackneyed " good quality." The reason is 
that in the opinion of the writer, the function of a wire- 
less receiver, amplifier, and loud - speaker is to give as 
faithfully as possible an exact replica of the sounds macle 
in the studio, no matter whether these sounds are pleasing 
or otherwise. It is not the function of the receiving 
apparatus to effect a musical balance between the various 
instruments of the orchestra, this being the prerogative 
of the conductor of the orchestra. 

' The Wireless World, page 393, March 17th, 1925. 

A IO 

can be cured by the use of suit- 
able power valves designed to handle the fairly large 
voltage fluctuations necessary to give adequate volume. 
and the second by the use of suitable intervalve couplings. 

Now it is possible to -day to build a single stage trans- 
former- coupled L.F. amplifier which, from the point of 
view of faithful reproduction, is all that can be desired 

2 mfde 

Fig 1.- Theoretical connections of the amplifier 
20 

www.americanradiohistory.com

www.americanradiohistory.com


DI9 RCII ,^rst, 7926. 

Two -Stage Power Amplifier. - 
except from the point of view of the faddist. Unfortu- 
nately, however, the volume obtainable, whilst excellent 
from a near -by station, is not quite great enough for re- 
ception from other stations, whilst in a large room even 
the local station could do with a little more boosting. 
The addition of a second stage of transformer -coupled 
L.F. an.plification does not unfortunately offer the simple 
solution to the problem which might at first appear to be 
the case. Now, with a valve having an amplification 

5- 

Fig. 2.- Constructional details of the anode resistance. 

factor of 7 and a 4 to r ratio transformer, we get a 
theoretical voltage amplification of 28. Thus, if the out- 
put from our detector is represented by the figure r, it is 
obvious that this will he raised to 28 after the first L.F. 
stage, and after through a second and similar L.F. stage 
it is raised to 784. It will be seen therefore, that there 
is a great disparity between the output of the first L.F. 
and of the second L. F. valve. The result is that 
distortion is caused by the fact that the final valve is 
overloaded even if a small power valve is used. 
\Ve can get over this difficulty by employing a large 
power vale such as the L.S.5 in the final stage, but 
even then, although we may be working within the limits of the output valve, 
it cannot be denied that the 
use of two transformer - 
coupled stages on distant 
stations is not satisfactory. 
The method still appears to 
he over -amplified, whilst 
" noises " and mush, pre- 
viously an unpleasant 
undertone, now become 
converted into an appal- 
ling roar. 

The solution of this 
problem is offered in the 
present amplifier by the 
employment of a stage of 
transformer and a stage of 
resistance -coupled amplifi- 
cation, and it is further- 
more claimed that the am- 
plifier will respond to a 
weaker input than would 
he the case if two trans- 
formen- coupled stages were 
employed. Further men- 
tion of this will he made 
later. 

Now it may rightly be 
To 

8 

481 

argued by many that the combination of a stage of trans- 
former coupling and of a stage of resistance amplification 
is no new thing. Certainly it is agreed that this is no 
new thing to employ such an arrangement, but the aston- 
ishing thing is that in nearly every case users of it lose 
all that they set out to gain by putting the resistance 
stage behind instead of its technically correct position of 
in front of the L.F.-stage. Presumably they use the 
combination of resistance and transformer amplification 
in order to get the same or nearly the same as is given by 

a purely resistance- coupled amplification com- 
bined with the big amplification given by a 

i 
transformer stage. This is an excellent idea, and 

0.1,by using first a resistance- coupled stage and then 
a transformer -coupled stage, is fully realisable, 

1 -D1A but with the transformer in the first stage, it is 
difficult to see what benefit can accrue. Yet 
one needs only to study . the various technical 
publications devoted to wireless to see that even 

-I writers of considerable repute are guilty of en- 
couraging the public to commit this fallacy. The 
only benefit that will be derived when the resist- 

ance- coupled stage is put last, is that since less amplifica- 
tion is obtained than with two transformers, the output 
valve will probably be working within its limits instead 
of being overloaded. This is certainly by no means to 
be despised benefit, but since it can he equally well ob- 
tained by putting the resistance- coupled stage first, and 
at the same time other benefits are obtainable, why not 
gain these benefits by properly designing our amplifier? 
Let us briefly consider why it is so much better to put 
the resistance -coupled stage first. 

Now it is well known that in order to receive even 

See The Wireless World, p. 533, June'4th, 1925. 

E 
234 

114 

1/' /4 

12' 

3 .-. 21/4 

Fig. 3.- Dimensional details of the front panel. Drilling sizes: A, 7/161n. dia.; B, 3 /8in. dia.; C, 7;32in. dia.; D, 1 /8in. dia., and countersunk for No. 4 wood screws; E, 1 /81n. dia. 
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Two -Stage Power Amplifier. - 
frequency amplification in an L.F. 
amplifier, it is necessary that the impe- 
dance connected in the anode circuit of 
any valve be two or more times the 
valve impedance. Moreover, it must 
not be forgotten that the first intervalve 
coupling follows the detector, which is 
usually a general purpose valve, and 
therefore of fairly high impedance. 

Coupling the Detector. 

Of course, it is p9ssible to use 
a low impedance valve as a detector, 
but it is more often than not that a 
valve of moderately high impedance is 
used in this position, since it is usually 
a better rectifier than a low impedance 
valve. Now the first valve of the L.F. 
amplifier should be, of course, a small 
power valve of low impedance, capable 
of handling a fair amount of po \ver. 
If, therefore, we decide to make the 
external impedance connected in the 
anode circuit 6f the valve, say, three 
times the internal impedance of the 
valve in order to attain even frequency amplification, it is 

obvious that the impedance in the anode circuit of the 

Wt@llszo 
W®pIlcl 

MARCH 31st, 1926. 

It will be seen that grid battery and R.T. condensers are compactly housed under- 
neath the baseboard. 

detector or high impedance valve must be greater than 
the impedance connected in the anode circuit of the first 

L.F. or low impedance valve. It is well 
known that it is a far simpler matter 
to obtain a choke or resistance of higher 
impedance than the primary of even 
the lowest ratio transformers of good 
make. For instance, it is not difficult 
to obtain a choke having an inductance 
of zoo henries, whilst the inductance of 
the primary of even the best type of 
low -ratio transformer is only about 5o 
henries. Similarly, it is not difficult 
to construct or purchase a wire -wound 
resistance of Ioo,000 ohms or more. 

Frequency Distortion. 

-. It would appear obvious, then, that the 
first intervalve coupling which follows 
the high impedance detector valve re- 
quires to be a choke or resistance, 
whilst a transformer is suitable to 
follow on after the first L.F. valve 
which is of low impedance. If we re- 
verse matters, we do not get even fre- 
quency amplification in the first stage 
owing to the fact of the transformer 
primary not having a sufficiently large 
impedance, whilst the anode resistance 
used after the low impedance L.F. 
valve is rather wasted, since a high im- 
pedance is not required there. In fact, 
if a moment's consideration is given to 
the matter, the absurdity of putting the 
resistance stage last will be seen. The 
effect of using too low an impedance in 
the anode circuit of the high impedance 

22 
General view of interior. 
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Two -Stage Power Amplifier.- 
detector valve, or, in other 
words, using a transformer 
with too -few turns on its 
primary, is to lose a lot of 
the lower musical frequen- 
cies, and these can never be 
recaptured however high we 
make the resistance in the 
anode circuit of the second 
valve, whereas, by using the 
resistance in the first stage, 
all the lower tones are 
successfully amplified and 
passed to the succeeding 
L.F. stage. :mother point 
against using the choke or re- 
sistance stage after an initial 
stage of transformer ampli- 
fication, is that owing to. the 
effect of the large voltage 
swing pissed to the final 
valve, trouble may be experi- 
enced due to the charging up 
of the grid condenser un- 
less a very high value of grid 
bias is used. Yet another 
point in favour of using the 
resistance or choke stage first 
is that we may obtain in- 
creased amplification without 
distortion, by introducing a 
high magnification factor valve into the circuit, namely, 
as detector valve. Since such a valve has a high impe- 
dance it is obvious that we shall get frequency distortion 
if it is followed by a transformer, whilst if we attempted 
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Fig. 4.- Layout of baseboard. 

IN 

to use it after the transformer, to have the resistance 
or choke in its anode circuit, we should get amplitude dis- 
tortion, since it would not be capable of dealing with the 
big grid voltage swing which must be expected after a 

transformer- coupled stage. Having 
- . definitely proved, then, that in any case 

it is desirable to use a stage of choke 
or resistance coupling in the first stage, 
Whilst a transformer may safely 
be used in the _second stage, 
it remains to be decided which is the 
better to use : choke or resistance coup- 
ling. Choke coupling possesses the 
great 'advantage that a lower value of 
H.T. is required. Has a resistance any 
advantage to offset the disadvantage of 
a high anode voltage and make it pre- 
ferable that it should be used instead 
of a choke? The answer is very much 
in the affirmative. The reason is that a 
resistance coupled stage will definitely 
respond to a far smaller input voltage 
than 1vil1 a choke or a transformer. It 
has been shown that, owing to the 
phenomenon of magnetic hysteresis, a 
choke or transformer has a definite 
threshold voltage below which it is com- 
paratively insensitive, whilst owing to 
the absence of an iron core, a resistance 
does not possess this disadvantage, and 
will respond to a far weaker signal than 

A 13 
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Fig. 5.Details of underside of baseboard. 
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LIST OF COMPONENTS. 
1 Ebonite panel, 12in. x Sin. X 4in. (Britannia Rubber Co.). 
1 Baseboard, 1.2ín. x Bin. x lin. 
2 Double circuit filament jacks (Edison Bell). 
2 Telephone plugs. 
1 4 to 1 ratio transformer (Marconi Ideal). 
1 Ebonite rod, 5tn. X lin. 
2 oz. No. 47 D.S.C. Eureka wire. 
1 32 Henry choke (Pve). 
3 2 mfd. condensers (T.C.C.). 
1 0.1 mfd. mica dielectric condenser (T.C.C.). 

Approximate cost of materials required - 

1 0.5 mfd. grid leak and clips (McMichael). 
4 Indicating terminals, 2 input, 2 output (Belling Lee). 
2 Valve holders (Benjamin). 
1 H.F. choke (Cosmos). 
1 16 volt grid battery (Ever -ready). 
2 Dual rheostats (Burndept). 
1 10 stud switch (Bowyer -Lowe). 
6 Wander plugs. 
Length of red and black flex. 

'will a choke or transformer. Thus it might occur 
that a feeble signal from a far distant station was 
received and rectified by the detector valve which, 
owing to this phenomenon, elicited no direct re- 
sponse in the iron -cored telephones, nor could it 
be amplified by a choke or transformer -coupled amplifier 
for precisely the same reason. A ready response would, 
however, be elicited by a resistance -coupled stage and 
would magnify the signal sufficiently for it to overcome 

INPUT + 

coupled stage should be placed first. It will thus be seen 
that both resistance and choke couplings are extremely 
useful in their respective places. 

Having therefore justified from all points of view the 
use of the circuit shown in Fig. T as a basis for the 
design of an efficient L.F. amplifier, we can now proceed 
to examine the circuit in detail. The first point which 
attracts our attention is the method of volume control. 
It will be seen that this consists of connecting the grid of 

01 mfd 

c1 

Fig. 6.-The practical wiring diagram. 

the threshold voltage of a succeeding stage of transformer 
coupled amplification. Not very much amplification 
would be obtainable from the resistance -coupled stage 
perhaps, but it would be sufficient for the signal to oper- 
ate a succeeding transformer -coupled stage, where it 
would be of sufficient strength to give a good signal in 
the telephones. It would seem desirable, then, if con- 
structing an amplifier consisting of one resistance -coupled 
stage and one choke -coupled stage, that the resistance- 

A T4 
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L.T. 

+L.T 

the first L.F. valve, by means of a stud switch, to various 
arbitrary positions on the anode resistance. Now, assum- 
ing that the grid is connected directly to the anode end 
of the resistance, as is customary, it will be obvious that 
the full voltage developed across the resistance will be 
available for passing on to the grid of the succeeding 
valve. If the grid is connected at the mid -point on the 
resistance, only half this voltage will be passed along to 
the next valve, and so by taking a number of tappings at 

iv-4,rtr-;n er.F9#+ 4;i^:-,.,s4.,sM`i,-i'iit:.iknwÌMwSlw4 'r?Rtìi 
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Two -Stage Power Amplifier. - 
various points on the resistance, an excellent control over 
volume is obtained, the greater the number of tappings 
the finer the control. 

In order to avoid any chance of overload distortion 
in the final valve, it is advised that this valve be one 
capable of handling a really large voltage swing without 
distortion, and the D.E.5A. is advised, since this valve 
will handle a voltage swing of 24 volts with a plate volt- 
age of 120, and a negative grid bias of 12 volts. The 
first L.F. valve should be of the D.E.5 type. It should 
be pointed out that the output choke specified is equally 

485 

in Fig. 2. The end piece shown in dotted lines is for 
the purpose of attaching the rod to the baseboard. It 
consists of a circular disc of ebonite or wood attached to 
the bottom of the ebonite rod by means of a screw passing 
through it, and being tapped into the end of the rod. It 
is necessary to wind 600 turns of No. 47 D.S.C. Eureka 
wire into each slot, and in order that the winding may be 
non- inductive, it is necessary to wind each alternate slot in 
the reverse direction. This will mean a total of io,Soo 
turns of wire, giving a total resistance of approximately 
550,000 ohms. The winding should he tapped at every 
third slot, the tapping being brought to a screw tapped 

into the adjacent rib, from which a connection is taken 
to the stud switch. Of course, it is possible to get a 
finer control of volume by taking a larger number of 
tappings. It is possihie that many readers will not 

possess the facilities or skill necessary for 
constructing this resistance, and as an alter- 
native and simpler method of constructing 
this component, it might he mentioned that 
one method of construction is to obtain a 
wooden rod, sin. in diameter, and to thread 
thereon large cardboard spacing washers of 
Tin. external and, of course, tin. internal 
diameter. It should not be forgotten that 
several of our advertisers have expressed 
their willingness to construct special com- 

ponents used in The Wire- 
less World receivers. Since 
it is intended to use a D.E. ç 
in the first stage, and it 
D.E.5A. in the second stage, 
a large grid biasing battery 
should be obtained. This 
can very conveniently be 
fitted under the baseboard 
together with the H.T. con 
densers. 

suitable for either the D.E.5 or D.E.5. \. valves. If it 
is not intended to use the amplifier very close to a broad- 
casting station, the first valve may be p D.E.5 instead of 
the D.E.5A., although the latter is advised for really 
first -class reproduction. 

Construction. 
With. regard to the actual constructional work of this 

instrument, it will be noticed from the photographs that 
in appearance and construction the receiver follows the 
same lines as the receiver described in the March i7th 
issue, and it is so arranged that it may be stood side by 
side with that receiver, and connected up so that the whole 
is a highly efficient five -valve receiver, capable of giving 
good loud -speaker reproduction of stations at a consider- 
able distance. At the same time, the amplifier is equally 
suitable for use with any other type of valve receiver. 
The only point which is likely to give trouble in the con- 
structional work is the special tapped anode resistance. 
It is necessary to obtain an ebonite rod sin. long and Tin. 
in diameter, and to cut i8 slots to the dimensions given 

II 

Another view of the. 
interior. Note the 
position of the large 

grid battery. Tests. 
Tested out, both in con- 

junction with the receiver de- 
scribed in the N'larch 17th issue, and with several other 
valve receivers, this amplifier fully justified the care de- 
voted to its design and construction, the smoothness of 
the volume control being a specially noticeable feature, 
it being possible between the first and last stud to vary the 
volume from full loud- speaker strength to pleasant head- 
phone strength without in the slightest degree altering the 
general tone obtainable, which was at all times fully 
equal to that of the best type of purely resistance -coupled 
amplifier. 

OUTDOOR WIRELESS. 
The issue of " The Wireless World " for April 
14th will be largely devoted to the subject of 
outdoor wireless and portable sets. A guide 
to Portable Sets by the various makers will 
be included, with descriptions, to assist 

prospective purchasers. 
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A Section Devoted to New Ideas and Practical Devices. 
SERIES CONDENSER CONNECTIONS. 

When operating a set in conjunc- 
tion with an aerial of high capacity, 
it is customary to connect a small 
fixed condenser between the aerial 
lead -in and the aerial terminal of 
the set. If the condenser is mounted 
on a small ebonite panel with ter- 
minals and connectors slotted to it 
the terminals of the set as shown in 
the diagram, three distinct circuits 
are made available for aerial tuning. 
For direct coupling to the aerial, the 
condenser may be fixed to the aerial 
terminal by means of one of the tags, 
the aerial wire being fixed to the cor- 
responding terminal as in diagram 
(a). The arrangement giving the 
series connection for the condenser is 

(a) (b) (a) 
Series aerial condenser unit 

shown in diagram (b), while (c) 
shows how the wavelength range may 
he increased by connecting the con- 
denser across the " Aerial " and 
" Earth " terminals. -E. A. A. 

A r6 

H.T. AND L.9. SWITCH. 
By shortening one of the contact 

springs of a I.issen push -pull switch 
it is possible to arrange for the H.T. 
and L.T. currents of a receiver to be 
interrupted by a single movement. 

nnnnnym.a k. 

TO 
SHORT 

ARM 

TO LONG I 
ARM 

Push -pull switch for H.T. and L.T 

The springs are adjusted to 
approximately the same length, but 
by suitably bending one of them it 
can be arranged for the ring on the 
ebonite plunger to touch the L.T. 
contact spring before the H.T. con- 
tact spring. The difference in length 
necessary to bring about this result 
need only be very small, so that when 
the switch is in the full " on " posi- 
tion both springs will be in the 
groove in the contact ring. It will 
be seen from the circuit diagram that 
the contact ring and centre spindle 
are connected to the- common H.T. 
and I..T. lead and the contact springs 
to I..T. - and H.T. - respectively. 

VALVES FOR IDEAS. 
Readers are invited to submit brief 
details, with rough sketches, where neces- 
sary, of devices of experimental interest 
for inclusion in this section. A re- 
ceiving valve will be despatched to every 
reader whose idea is accepted for 

publication. 
Letters should be addressed to the Editor, " IVire- 
lcss World and Radio Review," Dorset House, 
Tudor St., Londota, I:: .C.4, and marked "Ideas." 

C ..y,. .. _.;r cll. .,.. _. 

WEATHERPROOF EARTHING 
SWITCH. 

The ordinary type of earthing 
switch is exposed to the weather and 
rapidly becomes oxidised in unsound 
electrical contacts. In the switch 
shown in section in the diagram there 
are no moving contacts exposed to the 
air. 

A short length of brass tube D is 
mounted laterally in an ebonite rod 
C, which may be rotated from the in- 
side of the house by means of the 
brass rod B mounted in bearings in 
an ebonite lead -in tube A. Two short 
glass tubes, which are a sliding fit on 
the brass tube D, are secured in posi- 
tion by means of a -little hot paraffin 
wax and are sealed at the end in a 
similar manner by brass plugs E. 
The tube contains a small quantity 
of mercury M. 

TO AERIAL 

TO RECEIVER 
AERIAL TERMINAL 

Weatherproof earthing switch and lead -in. 

TO EARTH 

In the position shown in the dia- 
gram the mercury connects the tube D 
to the lower cap E, and thus joins 
the aerial directly through to earth. 
By rotating the tube through an angle 
of 18o degrees the aerial is connected 
through the rod B to the aerial ter- 
minal of the receiver inside the house. 
'ro prevent oxidisation the bore of the 
tube D and the ends of the caps E 
should be amalgamated before fitting 
the parts together.-W. A. E. Q. 
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SINGLE SIDE-11AND TRANSMISS 
The System Used 

in Transatlantic 

Telephony. 

By 

E. K. SANDEMAN, B.Sc. 

Readers who, viewing the matter from 
the standpoint of broadcasting, have 
been puzzled by some of the facts 
brought to light in recent correspond- 
ence on the Rugby telephony tests, 
will find in this article a solution to 

their difficulties. 

Reviewing first the principles of 
ordinary telephony transmission, 
the author then goes on to explain 
the nature of the wave transmitted 
from Rugby by the system at present 

in use. 

`.`.' Kc 57`t0 n,r., ,: 

T'R`14. 0 
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N orde! that the principles underlying single side - 
band transmission can be clearly understood it is 
essential that the fundamentals of ordinary trans - 

mission be very clearly appreciated. In what follows, 
therefore, the principles of ordinary transmission are first 
elaborated, and then the principles of transmission by 
means of a single side band are developed step by step. 

Modulation. 
The process called modulation in radiotelephony nor- 

mally consists in making the amplitude of a so- called 
" carrier " wave vary according to the air pressure 
changes occurring as part of the original sound which it 
is required to reproduce at some distant point. Systems 
have been considered in which the frequency or the phase 
of a carrier wave is varied, but these have not had much 
practical application, and only the case of amplitude 
modulation is here considered. 

A carrier wave ideally is of pure sinusoidal form, that 
is, it results from electrical oscillations of simple har- 
monic form, or, in everyday language, it is of the form 
of vibration resulting when a weight supported on a 
spring is displaced from its position of equilibrium and 
then released. (Strictly, for the purpose of this ex- 
ample, it should be assumed that the rate of decay of 
the motion due to damping is zero.) Such vibrations 

3 
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possess, among others, the property that circuits may be 
devised by means of which sinusoidal vibrations of dif- 
ferent frequency may he distinguished one from another. 
In fact, since the frequency of vibration is the character- 
istic which chiefly distinguishes these vibrations, it has 
become customary to speak loosely of such vibrations as " frequencies." So that mention of a frequency of too 
cycles per second usually refers tacitly to a sine wave, 
unless special information to the contrary is supplied. 

In Fig. r at A and 13 are shown sine waves, one twice 
the 'frequency of the other, and at C is shown the com- 
posite wave form resulting from the combination of A 
and 13. It is possible to resolve any continuously re- 
peated wave form, however complex, into a series of fre- 
quencies of differing amplitude and phase. 

Analysis of a Modulated Wave. 
In Fig. 2 at A is shown a single frequency which may 

he taken as one of the component frequencies of music. 
If we assume its frequency to be 2,500 whole waves or 
cycles per second, then .a carrier wave of 50,000 cycles 
per second (which is of the order of frequency that will 
he employed, for instance, for transatlantic telephony), 
drawn to the same time scale, will have twenty whole 
waves represented in the same time interval as one whole 
wave as shown at A. At B in Fig. 2 is shown such a 

-: .. .. _. .. . -, . - , - 

t!'1'.91E#.'9..,!!II`-# > '. /3, -. !.,a' x.lS'' - lc,yw3*M 47e' _-a ñ[é.#3,!Ff : _. ' .., . . . . .n . ... 

A 17 

www.americanradiohistory.com

www.americanradiohistory.com


WAT ®0, 
WoIlcl 

Single Side -band Transmission. - 
wave, but for simplicity no attempt has been made to 
show the correct number of waves. 

The results of modulating a wave similar to that at B 

by a wave such as that at A normally produces a wave 
of the form shown at C, which is in effect a sinusoidal 
wave of frequency 50,000 
cycles, whose amplitude 
varies sinusoidally at 2,500 
cycles. 

(The factor K in Fig. 2 is 
usually called the percent- 
age modulation.) 

At no point does the ampli- 
tude of the wave at C reach 
zero. It is therefore fairly 
apparent that such a wave 
can be split up into two 
waves of frequency 50,000 
cycles, one of constant ampli- 
tude C, and one of maximum 
amplitude KC, and minimum amplitude zero, whose 
amplitude varies at a frequency of 5,000 cycles; the varia- 
tion in this case is not sinusoidal. These waves are indi- 
cated at B and D respectively, the original carrier wave 
serving to represent the first derived wave. It is not so 
evident, but it is a fact, that the wave at D can be split up 
into two waves of constant amplitude 1KC, one of fre- 
quency 50,000 +2,500 = 52,500 cycles, and the other of 
frequency 5o,000 - 2,500=47,500 cycles per second. 
These are indicated (not to scale) at E and F in Fig. 2. 

Complex Wave Forms. 
The reverse process is probably one with which many 

people are familiar in practice : if two suitable notes low 

Fig. 1.- Complex wave C re- 
sulting from the combination 

of the sine wave A and B. 

B' 

C 

o'VUVw-vWV 

F 

IC 

KC 

KC 

J_IC 

--KC 
{ 

Fig. 2.- Modulated high -frequency wave C analysed into its com- 
ponent frequencies. 

down on the piano scale are struck simultaneously the 
resultant sound fluctuates in intensity, owing to the fact 
that the sounds are in phase at one point of time, and 
out of phase at a short time interval later. This process 

A IH 
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is illustrated in Fig. 3, where a time interval of one 
second has been shown, and two frequencies, one of 5 

and the other of 3 cycles per second. It is seen that the 
frequency of the fluctuation is equal to 5-3=2 cycles 
per second. The fact that the composite wave does'con- 
tain the original frequencies 5 and 3 cycles may easily 
be demonstrated by applying the composite wave to a 
circuit which will only receive 5 cycles per second, or 
only 3 cycles per second. The received intensity is quite 
independent of the presence of the second component. 

Returning to Fig. 2, then, the fact must be accepted 
that the products of modulation of a pure carrier wave of 
frequency f by a voice frequency f normally consists 
of three single frequencies fe, fc+te, and f,. -f. 
Speech and music are made up of complex wave forms 
of continually changing shape and intensity, which repeat 
themselves sufficiently often, however, for definite periodi- 
cities to be assigned both to the.complèx waves and to 
the component frequencies into which they may be re- 
solved for purposes of analysis. Theory indicates and 
experiment confirms that if a telephone system is capable 

S CYCLES PER SECOND 

3 CYCLES PER SECOND 

COMPOSITE WAVE 

1 SECOND 

Fig. 3. -A beat frequency of 2 cycles per second produced by the 
combination of waves with frequencies of 5 and 3 cycles per 

second respectively. 

of reproducing equally all the component frequencies of 
speech and music, then a very good approximation to 
faithful reproduction is obtained. For perfect reproduc- 
tion there are other requirements with which we are not 
here concerned ; we may assume that all essential require- 
ments are satisfied in the systems under present considera- 
tion. 

The Telephonic Frequency Range. 

The range of frequencies required for the faithful 
transmission of music extends from about 30 to ro,000 
cycles per second, and for the faithful transmission of 
speech from about ioo to 5,000 cycles per second. For 
speech, very satisfactory results may be obtained, from 
a standpoint of intelligibility, with a very much smaller 
range. Many commercial telephone land line circuits 
only transmit a range from 200 to 2,500 cycles, and some 
only from 200 to ',Soo cycles. Extremely good com- 

'5 
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Single Side -band Transmission. - 
mercial results could be obtained with a band 2,300 cycles 
wide, and we will imagine that it is required to transmit 
such a band extending from 200 to 2,500 cycles. 

What is a Side Band ? 

If we were to modulate a carrier wave of 50,000 cycles 
with such a band of frequencies, we should obtain for 
every voice frequency two radio frequencies, one above 
5o,000 cycles and one below. Corresponding to the 
band of voice frequencies 200 to 2,500 cycles, there 

0 5 10 15 20 25 30 35 40 45 50 55 
FREQUENCY IN THOUSANDS OF CYCLES 

4. -Side bands produced in ordinary telephony. 

would therefore result two bands of radio frequencies, 
one from 50,200 to 52,500, and one from 47,500 to 
49,800 cycles. This is indicated diagrammatically in 
Fig. 4. 

The hands of radio frequencies each side of the 5o,000 
cycle carrier frequency are called " side bands." The 
left hand is usually spoken of as the lower side band, 
and the right as the upper side hand. 

If the curved- line hounding the top of the voice fre- 
quency band represents the average relative amplitudes 
of the voice frequencies, then similar curves represent the 
average relative amplitudes of the side bands when the 
diagram is plotted on a straight frequency scale. 

Detection. 

The process of detection, whatever its principle, may 
be regarded as being one which takes advantage of the 
difference in amplitude and phase between each of any 
pair of side -band frequencies (corresponding to any one 
initial voice frequency) and the carrier frequency. By 
virtue of the fact that the voice frequencies are repre- 
sented by frequency differences between the corresponding 
radio frequencies and the carrier frequency, the process 
of detection is able to reproduce the initial voice fre- 
quencies Such being the case, it would seem reasonable 
to suppose that. with the carrier frequency, and only 
one side band, it would be possible to reproduce the 
initial voice frequencies. This is actually so, and certain 
important advantages accrue if not merely one side band 
but also the carrier wave itself are suppressed and only 
one side band is transmitted. 

Interference. 
If there were no sources of etheric disturbances, such 

as electric railways, power transmission lines, mercury 
rectifiers, car magnetos. and lighting systems, apart from 
natural phenomena such as thunderstorms and aurora, and 

I2 
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if there were only one transmitting station in the world, 
then it would appear that the energy radiated from the 
one transmitting station could be reduced indefinitely 
without adversely affecting the reception at any point, 
provided always that there were no limit to the amount of 
amplification employed. Assuming the above to be true, 
in the practical case the power output of a station is 
determined not by the absolute strength of the received 
signal at the point to which it is desired to communicate, 
but by the ratio of the strength of the received signal to 
the received noise. It is evident that, with modern 
methods of securing selectivity, the only noise of import- 
ance is_that which occurs within the range of radio fre- 
quencies transmitted. It is, therefore, an advantage if 
the range of transmitted frequencies can he reduced with- 
out reducing either the intelligibility of speech or the 
received signal strength. 

Considerations Affecting the Radio Transmitter. 
In order that the modulated wave shall be transmitted 

without distortion, it is necessary that the valves in the 
radio transmitter shall not he overloaded. This sets a 
limit to the permissible peak voltages which can occur in 
the radio transmitter. Referring to Fig. 2, it is evident 
that, from a standpoint of peak voltages, the voltages of 
the two side bands are directly additive; this follows 
since the peak voltage at E is twice either of the con- 
stant A.C. voltages at F and G. Hence one side hand 
can be transmitted with twice its amplitude if the other 
side band is suppressed. The process of detection is 
such that the voice frequency components formed by 
taking differences between the carrier wave and each side 
hand are directly additive. Hence the effect of suppress- 
ing one side band and transmitting the other at double 
amplitude is that the received signal strength remains 
unaltered. 

Single Side -band Transmission. 
Since in the radio transmitter the voltages of the carrier 

wave and the remaining single side band are also directly 
additive, a further increase in the strength of the single 
side band is possible if the carrier wave is also sup- 
pressed and the single side band transmitted alone ; the 
carrier frequency necessary for detection is then generated 
at the receiving station. By these means, assuming a 
peak modulation of roo per cent., the amplitude of the 
received single side band may be made four times that of 
either of the side bands in a normal " double side band 
plus carrier " transmission, and the detected voice fre- 
quency component is then twice as strong as in the normal 
transmission. (If we assume a normal peak modulation 
less than too per cent., the improvement resulting from 
single side -band transmission is correspondingly greater.) 
The ratio of the received signal to received noise is in- 
creased four times, assuming selective arrangements 
proper to the single side band have been adopted. 

It should be noted here that no reference has been 
made to signal " loudness," but only to detected audio - 
frequencies, by which is meant the audio -frequency volt- 
ages obtained on detection. 

(To be concluded.) 
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EXPERIMENTAL r11'RANSMT11vr11'ING 

STA ,1i DNS. 

2 AB 
2 AG 

2 BE 
2 BL 
2 BM 
2 BW 

2 CG 
2 FC 
2 FR 

2 FT 
2 FW 

2 GC 
2 HD 
2 HR 
2 JB 
2 JP 
2 IV 
2 KY 

2 LB 

2 LK 

2 LL 
2 LW 
2 NH 

2 MK 
2 MS 

2 MU 

2 NI 

2 PS 
2 RC 
2 RD 
2 RP 
2 SJ 
2 SP 

2 ST 
2 SW 

2 TB 
2 TK 
2 TY 

2 UE 

2 VS 
2 WB 
2 WH 
2 WT 
2 ZH 

3 AF 
3 AK 
3 AR 

3 AT 

3 BK 

3 CF 
3 DJ 
3 EC 

3 EG 
3 EV 

3 GL 
3 GM 
3 GN 
3 GS 
3 HA 

3 JG 
3 JO 
3 JS 

Further Supplement to the lists 

AUSTRALIA, 

NEW SOUTH WALES. 

A. V. Badger, 10, Alfred St., Rozelle. 
Ashfield Service Station, Liverpool Rd., 

Ashfield. 
Burgin Electric Co., Kent St., Sydney. 
Broadcasters (Sydney), Ltd., Sydney. 
B. Martin, Mona St., Banksia. 
W. H. Barker, " Euripides," Wallace St., 

Concord. 
C. Gorman, 43, George St., Rockdale. 
Farmer & Co., Ltd., Sydney. 
F. R. Bassett, " Ramona," Carrington St., 

Bexley. 
S. R. Filmer, Bundee, Toronto. 
F. P. \Voolacott, 55, St. George's Crescent, 

Drummoyne. 
C. A. Carwood, Brookland, via Ulong. 
H. A. Douglas, Newcastle. 
I I. E. Rose, " Yanganbil," Warren. 
P. j, Brown, 131, Avoca St., Randwick. 
1. I -I. A. Pike, Rawson St., Epping. 
J. W. Young, Eastern Rd., Turramurra. 
Trades and Labour Council Trades Hall, 

Goulburn St., Sydney. 
L. 1'. R. Bean & Co., 229, Castlereagh St., 

Sydney. 
L. K. Connor, Cooerwull, Yangoora Rd., 

Belmore. 
L. S. Lane, " Allowrie," Silver St., Randwick. 
L. J Wellman, 18, Meeks Rd., Marrickvilie. 
C. E. Morton, " Saida," Underwood Rd., 

Homebush. 
Mockler Bros., Howick St., Bathurst. 
C. M. Sanity, " Cambridge," Bangalla St., 

W'arrawee. 
J. Nangle, " St. Elmo," 11, Tupper St., 

Marrick v ille. 
H. B. Hammond, " Chesterfield," Chesterfield 

Rd., Epping. 
P. G. Stephen, 18, Clifton St., Balmaiu. 
R. R. Chilton, Chilton Ave., \Vahroonga. 
W. R. Hardy, 225, Bridge Rd., Glebe. 
R. P. Rimmer, Gordon St., Gordon. 
S. Johnson, Mortimer St., Mudgee. 
R. Evans, " Garth Craig," 6, Flood St., 

Clovelly. 
S. E. Tatham, 160, Castlereagh St., Sydney. 
C. L. Southwell, " Knocklofty," Cremorne 

St., Cremorne. 
T. H. Squelch, Byron St., Bangalow. 
T. K. Abbott, " Murrulla," \Vingen. 
T. R. Troy; " Glenroy," Great Northern Rd., 

\Vest Maitland. 
Electrical Utilities, Storey St., South 

Randwick. 
V. E. Stanley, 9, McLean Ave., Chatswood. 
W. N. Bullivant, Charles St., Albury. 
W. H. R. Still, " Wandarv," Forbes. 
C. R. Watt, ` \ Narrenfels, ' Tenterfield. 
New System Telephones Pty., Ltd., 2 &I, 

Castlereagh St., Sydney. 

VICTORIA. 

A. F. W. Bent, 14, Coronation St., Geelong, W. 
N. V. C. Vausick, St. Southey St., St. Kilda. 
Associated Radio Co. of Australia, Ltd., 

44, Elizabeth St., Melbourne. 
A. W. Thomson, " Arbroath," Ridley St., 

Sunshine. 
S. C. Baker, 234, Clarendon St., South 

Melbourne. 
C. F. Falconer, 42, Maitland St., Fast Malvern. 
I1. A. J Stocks, 14, Dryden St., Canterbury. 
Y.M.C.A. Bendigo (A. M. Bush) corner High 

and Mort Sts. 
R. J. Egge, Olive Ave., Mildura. 
T. E. Evans, 25, Kalynma Grove, East St. 

Kilda. 
G. L. Barthold, 72, Union St., Malvern. 
G. R. McCulloch, Haveloch St., Ballarat. 
H. G. Selman, 61, Noble St., Chilwell. 
G. S. C. Semmens, Laver's Hill. 
H. H. Blackman, 94, Osborne Ave., Last 

Malvern. 
Jones & Clew, 738, Sydney Rd., Brunswick. 
C. L. Rucks, 3, Glenhilt Rd., East Malvern. 
J. Schultze, 130, Glenferrie Rd., Glenferrie. 

A 20 

4 

published in the "Wireless Annual for Amateurs and 

3 E 
3 LG 
3 MY 
3 
3PL 
3 PX 

3 
3 RK K 
3 RL 

3 RN 

3 
3 SJW 
3 SR 
3 TO 
3UD 

3 U 
3VP 

3 WG 
3 W 
3 WR 

4BM 
4 BW 
4 DC 
4 GR 
9 MB 

4 Pi 
4 QG 
4 RK 

4 RN 
9 SM 
4 WF 

9 WH 
4 WI 

5 BK 

5 CB 
5 CL 

5 DN 
5 GB 
5 LA 
5 LF 
5 LP 
5 MA 
5 WI 

6 GI. 
6 LS 

6 MU 

7 AS 
7 BC 
7 DX 
7 LA 
7 NP 
7 NW 
7 WI 

7ZI 

1 AD 
1 AE 

J. AF 

M. McCalman, " Ivanhoe," Dryden St., 
Canterbury. 

L. G. Glen, 73, F.lphin St., Newport. 
L. D. Money, 8, Mating Rd., Canterbury. 
G. J. Menou, 6, Argyle St.. St. Kilda. 
L. P. Learmouth. McIntyre St., Hamilton. 
N. S. Taylor, "The Manor," Jackson St., 

St. Kilda. 
J. F. Feldman, Forest St., South Geelong. 
T. E. Evans, 21, Brunswick Rd., Brunswick. 
R. Lighton, " Nothgil," 232, Aima East 

St. Kilda. 
Northcote Radio Club (D. J. Hartrinh 

82, Gooch St., Thornbury. 
R. B. Wookey, 158, Kilgour St., Geelong. 
S. J. Mitchell, 5, Brandon St., Brighton. 
J. Sullivan, 58, Shoobra Rd., Elsternwick. 
T. P. Court, 4, Sorrett Ave.. Malvern. 
United Distributors, Ltd., 592, Bourke St., 

Melbourne. 
O. J. Nilson & Co., Bourke St., Melbourne. 
C. W. Baker, " Elwell," 101, Williamson St., 

Bendigo. 
W. R. Gronou, 343, St. Kilda Rd., Melbourne. 
W. J. M. McAuley, " Mia Mia," Union St., 

Brunswick. 
Wangaratta Sports Depot (L. J. nether), 

Wangaratta. 

QUEENSLAND AND NEW GUINEA. 

A. B. Milne, Mackay. 
A. Cooper, Lloyd St., Mareeba. 
D. F. Cribb, Foxton St., Indooroopilly. 
Gold Radio, Lindsay St., Toowoomba. 
Radio Manufacturers, Ltd., Queen St., 

Brisbane. 
P. F. Jessop, near Edmonton. 
Oueenslancl Govt. Radio Service, Brisbane. 
R. E. Knight, " Forest Lodge,' Jellicoe St., 

Toowoomba. 
Queensland Govt., Rockhampton. 
\V. G. lkin, Strand Motors, Townsville. 
W. Firme}', " Milbong," Arthur Terr., Red 

IT ill. 
\ \ -. F. Hagarty, Kingfisher St., Lougreach. 
\fireless Institute of Australia (Old Div.), 

A. N. Stephens, Brisbane. 

SOUTH AUSTRALIA. 

Electrical Supplies Depot, 9, Rundle St., 
Adelaide. 

Newton, McLaren, Ltd., Leigh St., Adelaide. 
Central Broadcasters, Ltd., Grosvenor Hotel, 

North Terr., Adelaide. 
5 DN Pty., Ltd., Montpelier St., Parkside. 
G. Bailey, Mt. Gambier. 
L. M. Atkins, Brougham St., Magill. 
L. F. San-ford, Mead St., Peterhead. 
A. L. Perry, Strathalbyn. 
M. B. Anderson, Torrens Rd., Cheltenham. 
Wireless Institute of .Australia (S.A. Div.), 

C. E. Ames, 20, Grange Rd., Hindmarsh. 

WEST AUSTRALIA.. 

G. A. Lorden, 132, Mounts Bay Rd., Perth. 
L. Symonds, Glyde St., Cottesloe Beach, 

Perth. 
M. S. Urquhart, Hawkestone St., Cottesloe. 

TASMANIA. 
A. S. Gill, 17, Frankland St., Launceston. 
N. Cave, 5, Compton St., Launceston. 
W. T. Watkins, 143, Warwick St., Hobart. 
L. A. Hope, 210, George St., Launceston. 
National Portland Cement Co., Maria Island. 
N. W. Gillburn, 38, Grosvenor St., Sandy Bay. 
Wireless Institute of Australia (Tas. Div.), 

P. O. Fysh, 181, Charles St., Launceston. 
Associated Radio Co., Hobart. 

NEW ZEALAND. 

AUCKLAND DISTRICT. 
G. E. Mace, Mangaiti. 
R. V. Roberts, 59, Hepburn St., 

Auckland. 
G. W. Smithson, 39, Surrey St., 

Auckland. 

1 Ai 

1 AK 
1 AN 

1 AP 
1 AT 
1 AV* 

1 AX 

1FF* 
1FH* 

1 FK 
1 FL 
1 FM 

1 FO 

1 FQ 

1 FR 

2AB* 

2 AD* 
2 AE* 
2AM* 

2 AN 
2 AT 

2 AV 

2 AW* 

2 AX 
2 AZ 

2 * 

2 BM 

2 BO' 
2 BS 
2 BU 
2 BY 
2 BZ 
2 GA 

2 GC 
2 GH 
2 GI 

2 GJ 

3AB` 

3 AO 

3 CH 
3CK 

Experimenters," 1926. 

V. K. Paice, 8, Hopetoun St., Ponsonby, 
Auckland. 

\V. H. Claxton, Parawai Rd., Thames. 
G. B. M. Arthur, Wilding Ave., Epsom, 

Auckland. 
N. J. Winch, Brady St., Te Awamutu. 
G. S. Swain, Malice St., Te Awainutu. 
J. M. Bingham, 19, Farrar St., Grey Lynn, 

Auckland. 
R. J. Orbell, Fernhill Lodge, Wilson St., 

Te Aroha. 
V. J. Williams, Queen St., Waiuku. 
J. Steel, Lynwood, Earnock .Ave., Takapuua. 

Auckland. 
P. C. M. McIntosh, Kitchener Rd., Waiuku. 
J. B. Liggins, Queen St., Thames. 
J. E. B. Warn, 19, Woodford Rd., Mount 

Eden, Auckland. 
E. R. Cooper, 8, London St., Ponsonby. 

Auckland. 
T. R. Clarkson, 13, Huntly Ave., Khyber 

Pass, Auckland. 
R. H. Gillies, 8, Young St., Claudelancls, 

Hamilton. 

WELLINGTON DISTRICT. 

D. Wilkinson, c/o Mr. G. Broughman, High 
St., Motueka. 

P. R. Stevens, 4, Ruteue St., Haiti, Gisborne. 
R. J Patty, 159, Lowe St., Gisborne. 
W. F. Buist (Dr.), corner Collins and High 

Sts., Hawera. 
G. A. J. Brunette, Club Hotel, Opunake. 
E. Hawthorne, 24, Apuka St., Brooklyn, 

Wellington. 
R. G. Chatfield, 42 Raroa Rd., Kelhurn, 

Wellington. 
C. R. Clarke, Braeburn House, King St., 

Hastings. 
J. V. Kyle, Aokautere, Palmerston North. 
H. L. McDonald, 89, Hamilton Rd., Hataitai, 

Wellington. 
E. W. Beale, 407, McLean St., Hastings. 
B. C. W. Spackman, 88, MacDonald St., 

Napier. 
E. D. Edmundson, 8, May Ave., Napier. 
W. R. Hunter, Barker's Hill, Gisborne. 
V. J. Clinch, Scotland St., Picton. 
N. C. Shepherd, Whangarei. 
L. R. E. Keith, 16, Princes St., IIawera. 
J. Johnson, Fortunatus St., Brooklyn, 

Wellington. 
A. Howarth, 12, High St., Dannevirke. 
D. M. Tombs, Nelson Boys' College, Nelson. 
Palmerston North Radio Club, cio Linton 

Defence Rifle Club, 13, King St., Palmerston 
North. 

F. W. G. White, 16, Ellice St., Wellington. 

CANTERBURY DISTRICT. 

F. Vincent, 148, Colombo St., Christchurch. 
S. W. S. Strong, Rewanui, Canterbury. 
W. G. Edwards, 89, Domain Terr., Spreydon, 

Christchurch. 
R. Masted, Canterbury College, Christchurch. 
J. Baxendale, c/o Mr. Parsonage, Blackball. 

OTAGO DISTRICT. 

1 AA* F. D. Bell, Waihemo, Palmerston, Otago. 
4 AF J. M. Strachan, Wentworth St., Gore. 
4AS* P. H. Mason, 211, Highgate, Maori Hill, 

Dunedin. 
4 AU A. E. Bennett, Holy Cross College, Mosgiel. 
4 AV J. L. Mimes, 39, Lees St., Dunedin. 
4 AX F. P. Earland, 33 Waverley St., Dunedin. 

Experimental Radia Stations. 
1 XI Auckland University College, University 

College, Auckland. 
1 KB E. C. Gage, 2.5, Windmill Rd., Mount Eden, 

Auckland. 
1 XG E. H. R. Green, 29, Liverpool St., Epsom, 

Auckland. 
2 XA E. A. Shrimpton, 38, Rongotai Terr., 

Rongotai, Wellington. 

Ponsonby, Call signs marked * indicate changes or corrections 
in addresses previously published ''n "The Wireless 

Ponsouby, Annual " and "The Wireless World " of January 27, 

1926. 
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-News of ide Wee 

BROADCASTING THE LEAGUE OF 
NATIONS. 

The gratifying success of the broad- 
cast transmissions from Geneva of the 
speeches before the League of Nations 
has aroused considerable enthusiasm 
among the League officials. It is under- 
stood that steps will be taken to secure 
even better wireless collaboration when 
the League meets in September. 

0000 
SECRET WIRELESS? 

According to a Paris message, a system 
of secret wireless telephony has been in- 
vented by a young Austrian engineer. 
The apparatus is stated to emit successive 
waves of three different lengths, changing 
from one to another every sixty - 
thousandth of a second. To pick up the 
" secret ` message the receiver must be 
synchronised with the wave fluctuations 
of the transmitter. 

0000 
A FORFEITED RECEIVER 

The fact that offenders under the Wire- 
less Act run the risk of forfeiting their 
receivers may sometimes be forgotten. 
James Hall, of Forest Hill, received a 
concrete reminder of the P.M.G.'s powers 
in this direction last week, when he was 
fined 40s. with 2 guineas costs at Green- 
wich Police Court for working an un- 
licensed set in his bedroom. 

The magistrate ordered that the set be 
forfeited. 

0000 
BRITISH WIRELESS CLUB DINNER. 
Sir Oliver Lodge and General Sir 

George Milne were the guests of the even- 
ing at the fifth annual dinner of the 
British Wireless Club, held at the Troca- 
dero Restaurant on Saturday, March 20th. 
Admiral Sir Frederick L. Field (Presi- 
dent of the club) was in the chair. The 
president for the ensuing year will be 
Air-Commodore Blandy. 

0000 
PEERS AND THE MICROPHONE 

While members of the House of Com- 
mons seem reluctant to have the proceed- 
ings of the House broadcast, a different 
attitude seems to prevail in the House 
of Lords. 

Many of the peers are said to welcome 
the possibilities of broadcasting as a 
means of publicity, of which the Upper 
Horse is sadly in need. 

2 

rIÒPICS 

rt Bìe Neview 

INTERNATIONAL LANGUAGE FROM 
JAPAN. 

The Tokio broadcasting station now 
transmits talks in Esperanto. 

0000 
BRITISH INDUSTRIES FAIR. 

In view of the success of the British 
Industries Fair it has been definitely 
decided to hold the Fair again next year 
at approximately the same time. 

0000 
GERMAN WIRELESS PHOTO 

TRANSMISSIONS. 
A claim to have beaten all speed records 

in the transmission of wireless photo- 
graphs is put forward by the Telefunken 
Company, of Berlin. According to The 
Manchester Guardian, the Telefunken 
engineers have succeeded in transmitting 
15,000 apertures per second in tests con- 
ducted between Natter and America. 
Text and diagrams have been transmitted 
simultaneously with pictures. 

THAT EASTER EGG. 
An Easter egg containing a wireless set 

was described by a morning paper .last 
week as a " novelty." The fact that this 
type of egg is a " hardy annual " tends 
to show that the newspaper in question 
is out of touch with the enormous strides 
which have already been made by our 
wireless " scientists." 

0000 
A BROADCAST LIBEL ? 

A libel action has been threatened by 
Mr. Crowe, the Illinois State Attorney, 
against the wireless announcer at a 
Chicago cabaret for broadcasting the in- 
correct statement that Mr. Crowe was 
amongst the cabaret's guests. Un for- 
tunately for Mr. Crowe, no statute 
appears in American legal records defining 
radio libel. 

A law on this subject is pending before - 

Congress, but until it is passed the State 
Attorney is likely to have little chance 
of success in an action for wireless libel. 

SHORT WAVES IN THE WILDS. A portable short -wave receiver which Mr. Francis Gow Smith, an American explorer, is to take with him into the wilder parts of Brazil, where he will study the habits of the South American Indian. Besides being useful for the reception of KDKA, it is hoped that the set may serve to inspire the natives with awet 
A 2I 
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BROADCASTING FOR DUTCH EAST 
INDIES. 

The Dutch East Indies are to have their 
own " Radiophonie Broadcasting Com- 
pany." The Government at Batavia, 
Java, is negotiating with those interested 
for the granting of broadcasting rights 
over the whole Dutch Indian Archipelago 
for a period of ten years. 

0000 
TRANSMISSIONS FROM 

DUBLIN. 
The Editor of The Irish Radio 

Recieu' asks us to convey his 
thanks to the many readers of 
The Wireless World who re- 
sponded to his recent request for 
reports on the quality of trans- 
missions from 2RN. Valuable 
data was obtained from nearly 
every county in Great Britain. 

'l'he Dublin station now 
operates on 397 metres. 

0000 
A STUDIO AUDIENCE. 

The absence of a visible 
audience is a disquieting tactor 
to many performers before the 
microphone, who crave the sym- 
pathetic " atmosphere " which 
only the presence of listeners can 
create. An attempt to overcome 
the unresponsiveness of the studio 
has been made by the directors 
of the WLW broadcasting station 
at Cincinnati. An auditorium 
with seating accommodation for several 
hundred visitors adjoins the studio, from 
which it is separated by soundproof win- 
dows. The performance is heard on 
loud- speakers. 

Wflp®hoo 
WorrDd 

of loud -speakers installed at such posi- 
tions as Putney, Hammersmith, Barnes, 
Mortlake, as well as at Oxford, at Cain - 
bridge and at the Rialto Theatre, 
Piccadilly. 

Credit for these exce'lent arrangements 
is due to the Marconiphone Co., who 
worked in conjunction with the Daily 
Mail and the Exchange Telegraph Co. 

MARCH 31st, 1926. 

It appears that Rome, Milan, Vienna, 
Berne, Budapest, Oslo, and Daventry 
were too loud, and the operator had to 
switch off one valve. Belfast was only 
" bearable " ! 0000 
ANOTHER WAVELENGTH CONFERENCE. 

Last week another meeting was held by 
the International Radiotelephony Union 

A HOSPITAL SET. An eleven -valve instrument presented to the King's College Hospital, Denmark 
Hill, by the "Daily News " Hospital Wireless Fund. It will be seen that the set embodies two 
portions, the first consisting of a H.F. and Detector Unit with optional L.F resistance capacity 
coupled amplifier, and the second comprising an eight -valve amplifier. It was constructed by the 

Oxford Wireless Telephony Co., Ltd. 

IMPORTANT A.R.R.L. RESIGNATION 
Mr. F. H. Schnell, the popular Traffic 
Manager of the American Amateur Radio 
Relay League, who, as reported last 
week, has submitted his resignation in 
order to undertake experimental work. 

He had held the post since 1920. 

LOUD- SPEAKERS AT THE BOAT RACE. 

During the struggle between the rival 
crews last Saturday the progress of the 
race was described to the public by means 

A 22 

At the Rialto Theatre a panoramic view 
of the course was erected under the 
screen, and, in addition to announcements 
from the »loud- speakers, the relative posi- 
tions of the two boats were shown by 
models. 

0000 
AMERICA'S WIRELESS DINNER. 

The American passion for doing things 
on the grand scale has been shown to 
advantage by the holding of a public 
banquet in which 20,000 people took part. 

In its April number Radio News gives 
an interesting description of how the in- 
habitants of sixty -seven cities, sitting 
down to dinner at the same time, were 
formed into one vast ensemble through 
the agency of seven broadcasting stations, 
viz., WGY, WBZ, WJZ, KDKA, WRC, 
KFKX and KOA. The diners for the 
most part were graduates of the Massa- 
chusetts Institute of Technology. 

In addition to speeches from Washing- 
ton, Rochester, N.Y., and Cambridge, 
Mass., the diners were entertained with 
facsimile letters of greeting transmitted 
by wireless. 0000 

ITALIAN WIRELESS TRAIN. 

The success which attended the recent 
wireless reception experiments on the 
Great Western Railway has been repeated 
on the Italian State Railways. 

An Ethodyne was installed in the ex- 
press which leaves Rome at 7.30 p.m., 
reaching Naples at 12.20 a.m. " The 
passengers in the dining car thoroughly 
enjoyed the pure and strong reception," 
writes the Italian agent for Burndept 
products, " and they were able to hear 
concerts from all stations in Europe." 

at Geneva for the purpose of remedying 
congestion in the European ether. 

Among the problems affecting British 
stations is that of the clashing between 
Manchester, Hamburg, Madrid, Oslo, and 
Bournemouth, which all transmit in the 
neighbourhood of 385 metres. Newcastle 
and Gratz conflict on 400 metres, while 
Belfast, Toulouse, and Berne jostle one 
another on about 440 metres. Other irre- 
concilables are Cardiff and Marseilles on 

THE READERS' BALLOT. 
Readers are reminded that the 
Ballot Competition announced 
on page 22 (Advertisements) of 
last week's issue does not close 
until April 14th, and all entries 
received up to that date will be 

accepted. 

350 metres, Nottingham and Barcelona on 
325 metres, and Leeds, Milan, and Reyk- 
javik on about 320 metres. 

0000 

A CRYSTAL DETECTOR. 

We are asked to state that the crystal 
detector reviewed in the issue of The 
Wireless World of February 3rd, page 
185, came into our hands through an 
error, as the article had previously been 
withdrawn from sale. We understand 
that a similar article, protected by patent, 
will be available from another source at 
a later date. 

T4 
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A Section Devoted to the Practical Assistance of the Beginner. 
REACTION CONTROL. 

It is not too much to say that ease 
and smoothness of reaction control in 
a receiver consisting of a valve de- 
tector (especially. when followed by 
L.F. amplification) may account for 
the difference between being able to 
receive a distant station at good 
strength and not being able to hear 
its signals at all. Such devices as 
geared coil holders, or even the use 
of capacity -controlled reaction cir- 
cuits, may help a great deal in this 
respect, but unless the operating 
characteristics of the valve itself are 
such as to permit a gradual approach 
to the oscillation point, the full sensi- 
tivity possible cannot be obtained. 
This condition may best be brought 
about by careful adjustment of the 
values of the applied H.T. voltages, 
and particularly by choosing a suit- 
able leak and working potential for 
the grid, as well as by using a re- 
action coil of correct inductance. 

It is usual to connect the lower end 
of the grid leak to the positive side 
of the low- tension battery, in order 
that a positive voltage equal to that 
of this battery may be applied with 
respect to the negative end of the 
filament. It is quite possible that 
this may be excessive, and, in the 
case of a valve where the grid 
current starts early (i.e., before the 
grid becomes appreciably positive), it 
may be preferable, from the point of 
view of smoothness of reaction con- 
trol, to keep its potential at zero, or, 
at any rate, only slightly positive, 
without seriously impairing its recti- 
fying properties. 

The effect of connecting the lower 
end of the leak to various points of 
the filament circuit should accord- 
ingly be tried. Provided that the 
controlling rheostat is in the positive 
filament, we have the choice of nega- 

4 

tive filament, positive filament, and 
positive battery. 

If a finer control of grid potential 
is desired, a separate biasing battery 
of dry cells may be used, or, better, 
a potentiometer connected across the 
filament or L.T. leads. The latter 
arrangement is to be preferred, and 
the general idea should be to work 
with the least amount of positive 
voltage consistent with good detec- 
tion and smooth reaction control, re- 
membering also that an excessively 
positive grid will cause an unneces- 
sary drain on the anode battery. 

coo() 

RESISTANCE- COUPLED L.F. 
AMPLIFIERS. 

In the case of a transformer - 
coupled L.F. amplifier following a 
detector valve, trouble is seldom ex- 
perienced from the effects caused by 
transference of H.F. currents in the 
anode circuit to the grid of the L.F. 
valve. When dealing with choke 
and resistance- capacity coupled note 
magnifiers, however, the position is 
somewhat altered, and it is often re- 
commended that an H.F. choke and 

H.T.+ 

Fig. 1.- Adding by -pass condenser and 
choke to a resistance unit -coupled L.F. 

amplifier. 

by -pass condenser should be inserted 
in such a way that these currents are 
confined to the anode -filament circuit. 
Where ready -made coupling units are* 
used, with sometimes rather inacces- 
sible internal wiring, the conven- 
tional scheme of connections will not 
always be convenient, and that shown 
in Fig. r may be adopted, as it 
serves exactly the same purpose. 
'1'he terminal lettering corresponds to 
that on sonic of the commercial units. 
On the broadcast wavelengths the 
by -pass condenser, which is, in 
effect, connected across the anode 
condenser, should not have a value 
greater than about o.000r mfd., or 
the degree of amplification will be 
reduced, particularly on the higher 
audible frequencies.- If the,:ar3gtie 
resistance is wire2wriund, it Wilt vér. 
likely have quite àn appre ciadle set - 
capacity, and the use of a shunting 
condenser may be unnecessary. 

0000 
H.T. BATTERY ELIMINATORS. 

The arrangement whereby direct 
current from the mains may be 
smoothed and reduced in voltage by 
the use of chokes, condensers, and 
potential -dividing resistances in the 
form of electric lamps is well known, 
and a unit of this description Na as 
described in The Wireless IVorld for 
February 29th. It is permissible to 
use lamps of such a high total resist- 
ance that their filaments glow only 
dimly, but, in any case, there will 
he a certain amount of wastage of 
energy. 

As a broadcast receiver is most 
used during the night time, it is pos- 
sible to avoid this wastage by using 
the lamps as a source of illumination 
for the room in which the set is in- 
stalled, and in this case, of course, 
lamps which glow at normal brilli- 
ancy must be chosen. The unit may 

A 23 
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be made up in the form of a cluster 
table lamp, with chokes and con- 
densers concealed in the base. There 
is scope for considerable ingenuity in 
design, and a unit having quite a 
pleasing appearance may be con- 
structed, using standard electrical 
fittings. 

Connection between the unit and 
the set may be made by flexible in- 
sulated wires twisted together. Pro- 
vided that the H.T. terminals are 

Wb@Ilsoo 
Watit 

shunted by large by -pass con- 
densers, there is little likelihood of 
trouble arising through the use of 
long leads. 

C 0 
DISSECTED DIAGRAMS. 

Referring to the " Dissected Dia- 
grams " sketches given below, atten- 
tion may be called to the fact that a 
study of the No. 2 diagram will 
show clearly which ends of the in- 

MARCH 31st, 1926. 

ductance coils and which sides of the 
variable condenser are at high poten- 
tial. This knowledge is valuable 
when planning the " layout " of a 
receiver, as connecting leads and 
other objects may be kept clear of 
positions where their presence is 
likely to give rise to undesirable 
effects. In the diagram the ends of 
the coils at highest potential are 
those remote from the connections to 
the remainder of the circuit. 

DISSECTED DIAGRAMS. 
No. 24.-Wiring a Neutralised H.F. Amplifier- Detector. 

All typical circuits in general use have now been shown in our series of " Dissected Diagrams." The same 
method will now be used in an endeavour to make clear various points which have been found to puzzle 

amateur constructors. The sketches below show a convenient order of procedure in wiring a receiver, and 
also indicate those leads which are at high oscillating potential, and should consequently be kept clear of 

other wires, etc. 

2 

The filament circuits are completed in the usual manner. All The remainder of the low potential leads are indicated above. 
these are low potential wires, and may be run close together. Coils and condensers, etc., are added for the sake of clearness. 

3 4 

The high- potential sections of the first and second grid circuits The plate circuits of both valves are completed Aerial and 
are connected up. 

A 24 

Atwwwitemookikteatw 

neutralising connections are added. 
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Amricds New Niqh4òwcr 
Broadcasng Skiiiion 
A Description of the Station at Bound Brook, N.J. 

By A. D1NSDALE. 

N this country we have recently become familiar with 
discussions as to the relative benefits of a few high - 
power broadcasting stations, judiciously located, as 

an alternative to our present system of a multiplicity of 
low -power stations scattered all over the country. 

In America, where innumerable small stations abound, 
the problem is even more acute, and the leading pro- 
tagonists of the high- power system have for some time 
been busily engaged in building super -power experi- 
mental stations to prove their arguments. The latest of 
these stations to be completed is situated at Bound Brook, 
New Jersey, some thirty -five miles from New York City, 
and was built by the Radio Corporation of America, to 
whom the writer is indebted for the following particulars 
and photographs of the plant. 

Short -wave aerial system. The conductors consist of copper tubing and are spaced from the wood mast on porcelain 
insulators. 

495 

General view of the station buildings, the short -wave aerial, and 
one of the lattice masts supporting the aerial tor the 450 metre 

transmitter. 

Bound Brook has not yet been officially opened, but is 
at present operating under an experimental licence on two 
wavelengths in the vicinity of 45o and too metres, using' 
in each case an output power of 5o kW. and the experi- 
mental call sign 2XAR. When officially opened the 
station will use the call sign WJZ,. which is at present, 
allocated to the Radio Corporation's 500 -watt station on 
the top of the Æolian Hall, New York. At present 
2XAR gets its programmes from the WJZ studio, which 
is connected to Bound Brook by three private lines. 

The Aerial and Earth Systems. 
The aerial for the 450 -metre transmissions is carried 

by two self- supporting steel towers, each 3ooft. in height, 
the feet of which are mounted on heavily insulated bases. 
The distance between these towers is yooft., but the 
length of the aerial is 22oft. It is of the 6 -wire cage 
type, the down lead being taken from the centre. In 
order to ensure that the strain on the aerial wires shall 
at all times be uniform, the halyards are brought down 
to a 2,000 -1b. counterpoise weight. 

The earth connection is composed of a large number 
of wires buried several feet in the ground, which radiate 
in all directions from the station building. 

For the short -wave transmissions a different aerial 
system is employed. This consists of a vertical copper 
tube mounted on insulators and supported by a wooden 
mast. Readers will be familiar with this design, which 
has been in use for some time past at KDKA. In one 
of the accompanying photographs the short -wave aerial 
can clearly be seen close to one end of the station 
building. 

The main power supply, which is fed to the transmit- 
ting station through a small -sub- station situated near one 
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America's New High -power 
Broadcasting Station. - 

of the aerial towers, is 3- 
phase, at 4,400 volts, 6o 
cycles. The switch gear for 
controlling this power is 
placed in the basement of 
the main transmitting build- 
ing, and can be seen in one 
of the accompanying s illus- 
trations, which also shows 
the two filament - lighting 
motor- generator sets.. These 
sets supply filament current 
at 15 volts, and in the space 
between them is located the 
switchboard for changing the 
filaments over from one 
generator to another. 

Power Supply and Running 
Machinery. 

Also situated in the base- 
ment are the high- tension 
transformers, six in number, 
for sripplying the high -volt- 
age plate current for the 
water - 'cooled transmitting 
valves. This high-tension 
current- is taken to the- main 
transmitting -room, immedi- 
ately over the basement fer 
rectification by means of 
water- cooled two-electrode valves, and then back down to 
the basement for smoothing by means of a large bank of 

Motor generator sets in the basement. The switchgear for the 4,400 voit, 3 -phase supply mains 
is to be seen in the background 

Modulator- frame of the 450 metre transmitter. Valves with 
water -cooled anodes are employed. 

As6 

mica- dielectric smoothing condensers and five huge iron - 
core chokes immersed in oil. The resultant D.C., at 
ro,000 volts, is fed back to the transmitting room and 
applied to the plates of the oscillator and modulator 
valves. 

The Radio -frequency Equipment. 
The transmitting panels for both wavelengths are in 

duplicate, and they are all arranged round the sides of 
a large transmitting hall on the main floor of the build- 
ing. In erecting this structure copper shielding was 
introduced into the walls, in arder to minimise the danger 
to near -by receiving stations of interference from un- 
wanted harmonics. Such screening very effectively 
eliminates this interference. 

Each transmitter consists of three separate panels -the 
rectifier, the modulator, and the oscillator. Each oscil- 
lator employs eight, and each modulator twelve, water - 
cooled valves. The cooling arrangements are quite 
elaborate. From a water -cooling tower close to the main 
building water is conducted through metal piping up to 
the transmitting panels, but the actual connection between 
this piping and the water jackets of the valves is made - 

through rubber tubing. The inlet and outlet tubes are 
both about x5ft. long, and these lengths are coiled up 
together in the form of a spiral such as can be seen in 
the illustrations. - 

These spirals are provided in order to lessen the leak- 
age of the high- tension plate current, for the cooling 
water comes in actual contact with the plate. Pure water 
is an insulator, but in the case of a transmitting plant of 
this size it is hardly practicable to arrange for an abso- 
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America's New High -power Broadcasting Station. - 
lutely pure water supply. Some idea of the water re- 
quirements may be gathered from the fact that 3,300 
gallons of water per minute are necessary. By insu- 
lating the water column for a distance of isft. or so 
between the valve plate and the metal supply piping, 
therefore, leakage by way of the water supply is reduced 
to a negligible extent. 

Tuning Arrangements. 
Tuning of the closed circuit is effected by means of 

a large strip inductance and variable air condenser, both 
of which are very clearly shown in one of the photo- 
graphs. , Tappings can be taken from the inductance at 
selected points by means of specially designed clips. 
The plates of the variable condenser are of large area 
and very thick, with rounded edges. 

Coupling to the aerial is obtained by means of a single 
turn coil which is hinged on to the end of the closed 
circuit inductance. Leads from this single turn coil are 
taken out of the building to a small hut near by, which 
is directly below the aerial lead -in, and which houses the 
aerial tuning apparatus. This apparatus is contained in 
a single panel, and consists simply of a small inductance, 
two variable air condensers, and the aerial ammeter, the 
scale of which reads up to 3o amps. 

A. unique feature of this panel is the fact that the 
two variable condensers are controlled by two small élec- 
trie motors through reduction gearing. These motors are 
controlled by a small jack switch mounted on the extreme 
left of the oscillator panels, so that the aerial tuning can 
be remotely controlled by the engineer in charge cf the 
station without leaving the main transmitting hall. This 
is a development of aerial tuning and coupling which 
has been in use for some time at other stations of the 
Radio Corporation of America. By its use the aerial is 
energised at its base. without the necessity of hringi:tg 
the actual aerial lead -in round awkward corners and 
through walls. An additional advantage is that the 

497 

Tuning controls driven through reduction gears by small electric 
motors to avoid capacity eftects which night be caused by the 

presence of an operator. 

aerial is free to oscillate with a minimum of interference 
from the other high- frequency appäratus housed on adja- 
cent panels within the main building. The advantages 
of such a system are much sharper tuning and greater 
freedom from harmonics. 

The short-wave transmitting equipment, which includes the rectifier, oscillator and modu!,ator 
frames. 

No doubt, when Bound 
Brook 'is officially opened 
and commences to broadcast 
regular programmes it will 
be one of the An encan sta- 
tions most regularly received 
in this country, especially on 
t h e shorter wavelength. 
Already, during an experi- 
mental test, signals on the 
short wave have been picked 
up in this country and re- 
broadcast by the B.B.C. 
From the American point of 
view, the new WJZ should 
prove of great value as a link 
in that country's tel.oad- 
casting chain for the dis- 
semination throughout the 
United States of imp:artant 
national events. On both 
sides of the Atlantic its per- 
formances will be watched 
with the greatest interest. 
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NEWS FROM 
THE C 

Secretaries of Local Clubs are invited to send in for publication club news of generai interest. 

Nr. A. L. Kirke ou "Selectivity." 
Every wireless experimenter at some 

time or other meets with the problem of 
autting out the local broadcasting 
station and at the same time receiving 
more distant stations. 

At the last meeting of the North 
Middlesex Wireless Club, Mr. A. L. 
Kirke, of the B.B.C. Engineering Staff, 
lectured on "Selectivity." 

Mr. Kirke had been asked to exclude 
the super heterodyne from his lecture. 

As the end in view is sharpness of 
toning, the factors in a circuit which 
cause damping and consequent flatness 
of tuning were dealt with seriatim. The 
resistance of the aerial earth circuit is a 
very important factor, and Mr. Kirke 
recommended the use of a series con- 
denser to diminish damping. 

0000 
Ruction. 

The use and abuse of reaction and loose 
coupled circuits were briefly touched 
upon. Damping due to valves was the 
next point mentioned, and the difficulty 
of eliminating grid current when grid con- 
denser and leak method of rectification is 
adopted was discussed. 

Tuned anode coupling for H.F. circuits 
increases selectivity, but when several 
H.F. valves are connected in cascade the 
tendency to self -oscillation limits the effi- 
ciency, hence the need of neutrodyne 
condensers to neutralise unwanted 
capacity reaction. 

Hon. Secretary : Mr. H. A. Green, 
100 I'ellatt Grove, Wood Green. N.22. 

0000 
Press Tools. 

An insight into the work carried out 
by manufacturers of press tools was pro- 
vided by Mr. D. S. Richards in his lec- 
ture before the Ilford and District Radio 
Society on March 2nd. Mass production, 
it was shown, is the only means by which 
much electrical apparatus could be 
brought within reach of the man in the 
street. 

The Ilford Society is offering an attrac- 
tive programme to its members in the 
near future. Among the interesting items 
is a visit to the Barking Power Station. 

ocoo - 

Transformer v. Resistance Capacity 
Coupling. 
A vote by ballot in which the voters 

were requited to judge the quality of 
reproduction given by two amplifiers -a 
resistance capacity coupled and a trans- 
former coupled -yielded surprising results 
at the last meeting of the Manchester 
Radio Scientific Society. 
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FORTHCOMING EVENTS. 
WEDNESDAY, MARCH 21st. 

7'ottenham Wireless Society. Business 
Meeting. followed 05 A Stigmas 
Evening 

Edinburgh and District Radia Society. 
Sale of Apparatus. 

Barnsley and District Wireless Association. 
At 8 m. At 22, Market Street. 
Simple Voire Transmission. 

North 3liddfesex {Vireaess Club. -At 8.30 
p.m. At the Shaftesbury Hall, Bowes 
Park. Lecture: ' A Composito-IVacç- 
meter," by Mr IV. Gartland. 

THURSDAY, APRIL let. 
Golder, Green and Hendon Radio Society. 

At 8 p.m. At the Club House, 
field Way, Way. N. W.11. Lecture, wills 
Demonstrations: " Methods of L.F. 
Cou ling " by Mr. W. J. T. Crewe 
15C71. 

MONDAY, APRIL 5th. 
Ipswich and District Radio Society. At 

55, Fonnercnn (toad. Open Night. 

For rectification a crystal set was used 
which had been adjusted to give the same 
input when used with either form of 
ampfifier. The resistance coupled ampli- 
fier, built hv Mr. Symes, employed three 
valves with amplification factors of 30, 
30, and 7 respectively, while the trans- 
former coupled amplifier, of Mr. H. V. 
Carlisle's construction, employed two 
valves wit's amplification factors of 16 
and 7 respectively.. Two nearly perfect 
transformers were used, each having a 
ratio of í 34 For the purpose of a fair 
test the instruments were concealed be- 
hind a screen, a change -over switch pro- 
viding for an instantaneous transfer from 
one amplifier to the other. A large 

Amplion " loud- speaker was employed 
for reproduction. 

HIDDEN ADVERTISEMENTS 
COMPETITION. 

The following are the correct solutions of 
"The Wireless World" Hidden Adver- 
tisements Competition for the issue of 

March 17th, 1926. 

Clue No. Name of Advertiser. Page 
1. Garnett, Whiteley St Co, Ltd... . 19 
L Edison Swan Electric Co., Ltd. . iv 
3 Matconiphone Co., Ltd... .. 1. 

4 Sifam Electrical Co. .. .. 15 
i General Radio Co., Ltd... .. 15 
6 British Electrical Sales Organisation.. 5 

The prizewinners were as follow 
F. P. Birrell, Sutton Coldfield .. £5 
H. L. Price, Cardiff .. , . .. £2 
F. W. Moore, Glasgow .. £1 

Ten shillings each to the following: 
F. C. Rogers, Lowestoft. 
A. C. Simons Mablethorpe, Lines. 
Robt. H. oñkhouse London, W.x2. 
E. Taylor London, S.Wro. 

MARCH 3rst, 1926. 

All photographs published will be paid for. 

What the Voting Showed. 
In view cf pre -conceived notions 

regarding the relative merits of the two 
forms of coupling, the voting took a sur- 
prising turn. The results' were as 
follow :- 

Resistance Trans - 
capacity. former. 

Music (all -round repro- 
duction) 12 30 

Speech (volume) ...... ... 42 3 
Speech (clarity) . ........ 8 37 
Carillon (volume) . .. 44 2 
Carillon (quality) ........ 9 37 

These tests. which were carried out 
under perfectly fair conditions, clearly 
indicate the high stage of development 
which has now been reached by the inter - 
valve transformer. 

0000 
Wireless Transmission of Pictures. 

On Apiil 14th members of the Totten- 
ham Wireless Society will have an oppor- 
tunity of witnessing a demonstration of 
the wireless transmission and reception of 
pictures. The pictures will be trans- 
mitted from station 2DY at Winchmore 
Hill and received at the club -room, 10, 
Bruce Grove, by Mr. F. H. Haynes. All 
past members of the society are invited 
to this demonstration. 

0000 
Results with a Reinartz. 

Members of the Croydon Wireless 
Society spent an interesting evening on 
March 15th in trying out a two -valve 
short wave set modelled on the Reinartz 
principle, which' had been made by two 
members of the society. Although only 
a small indoor aerial was used the results 
proved highly satisfactory, a number of 
foreign stations being logged on the low 
waveband. 

Hon. Secretary : Mr. H. T. P. Gee, 51 
and 52, Chancery Lane, W.C.2. 

0000 
Warwick School Wireless Society. 

Through the courtesy of the G.P.O. the 
Warwick School Wireless Society was 
last month permitted to visit G.B.R., 
Rugby, the party being conducted over 
the station by a member of the staff. 

The telegraphy plant was first seen in 
operation and the members were im- 
pressed by the gigantic scale on which 
the apparatus is constructed and by the 
elaborate safety arrangements. Several 
members are now winding coils to reach 
18,000 metres and intend to approach this 
wavelength cautiously to avoid accident! 

The society hopes shortly to arrange an 
" American Night," while a visit to 
Daventry is promised for next terra. 
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PIONEERS OF WIRET 
By ELLISON HAWKS, F.R.A S. 

SS. 

12. -J. B. Lindsay Patents First Wireless System. 
BOUT the same time that Morse was at work in 
jkAmerica, James Bowman Lindsay was experiment- 

ing at Dundee. He also used the conductive pro- 
perties of water in the attempt to evolve a practical 
means of communication without wires. His system of 
wireless telegraphy combined the principles of Sömmer- 
ing and Steinheil, using naked wires and " earth bat- 
teries." 

Lindsay was born on September 8th, 1799, at Car - 
myllie, a little village in Furfarshire not far from J. M. 
Barrie's " Thrums." He would certainly have followed 
his father's occupation of farming had not his delicate 
constitution made this impossible. Instead, he was 
placed as a " bot," or learner, under the care of a local 
hand -loom weaver. 

The Weaver turns Scientist. 
In his early days he had showed a decided hive for 

study, which his work at the loom did not interrupt. It 
is related that often the lad would be seen on his way to 
Arbroath with a web of cloth firmly strapped on his back 
and an open book in his hand After delivering his cloth 
and obtaining fresh material he returned to Carmy llie, 
reading his Book in the same fashion. His studious 
nature at length persuaded his parents that they might 
make him something better than a weaver, and with 
true Scottish self -denial, they 
decided to limit their expenses 
so that James might have the 
privilege of a college training. 
They were able to send him to 
St. Andrew's University, and 
here, notwithstanding the dis- 
advantages of self -education, 
he won for himself a distin- 
guished place, especially in 
mathematics and physical 
science. He matriculated in 
1821. when twenty -two years 
of age. 

Following the ancient custom 
of poor Scottish students, 
Lindsay spent the summer re- 
cess working. At first he fol- 
lowed his original trade as a 
hand -loom weaver, but in later 
years he took private pupils 
and was thus able to continue 
his own studies at the same 
time. In 1829 he was ap- 
pointed Lecturer in Science 
and Mathematics at the Watt 
Institution in Dundee 

Lindsay is described as having been a man of profound 
learning and untiring scientific research, who -had he 
been more practical, less diffident, and possessed of 
greater worldly wisdom -would have gained for himself 
a good place amongst distinguished men. As it was, he 
remained little more than a mere abstraction, and went 
through life as a poor and modest schoolmaster. 

Suggests Communication with America. 
Lindsay's scientific discoveries attracted the notice of 

several eminent men of science, and his name was men- 
tioned to the Prime Minister, the Earl of Derby, who (in 
July, 1858) granted him an annual pension of J;roo " in 
recognition of his great learning and extraordinary at- 
tainments." This bounty enabled him to devote himself 
entirely to his literary and scientific pursuits. 

He studied the working of the electric telegraph as 
early as 183o, some five years before the subject had 
advanced beyond a laboratory state. He does not appear 
to have gone very deeply into the subject until about 
1843, however, when he proposed to connect Britain and 
America by a single wire, using the " earth battery " 
also. 

Nothing more was heard of Lindsay or his scheme 
until 185,3, when he gave a lecture in Dundee on " Tele- 
graphic Communication." In the course of his remarks 

he said : " The principle of 
submerged wires, such as those 
now used for telegraphic in- 
telligence between this country 
and Ireland and France, are 
no longer necessary. By a 
peculiar arrangement of wires 
at the sides of rivers or seas, 
the electrical influence can he 
made to pass on through the 
water itself." Lindsay suc- 
cessfully demonstrated the 
possibility of his suggestion on 
a small scale by means of a 
water trough. The lecture was 
repeated at Glasgow in the 
following August, and Lindsay 
became so convinced of the 
practicability of his plan that 
(on June 5th, 1854) he took 
out a patent for it. His 
specification explains that the 
" invention consists of a mode 
of transmitting telegraphic 
messages by means of elec- 
tricity or magnetism through 
and across water without sub - 
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Pioneers of Wireless. - 
merged wires, the water being made available as the 
connecting and conducting medium." 

The first public trials of Lindsay's system was held in 
1854 across Earl Grey Docks, Dundee, and later across 
the Tay at Glencarse, where the river is about t -mile in 
width. We are told that Lindsay would station his 
friends on one side of the Tay, enjoining them to watch 
the galvanometer and note how the needle moved. He 
would then insert his plates in the water on their side 
of the river, and, crossing over to the opposite side, 
would make a few momentary contacts, reversing the con- 
nections a few times so as to produce right and left de- 
flections of the galvanometer needle. Then he would 
return and compare the deflections of the needle which 
they had noted with the order in which he had himself 
made the battery contacts, and, on finding' them to 
correspond, he would be supremely happy. 

Sir Wm. Preece Examines Lindsay's System. 
In 1854 Lindsay journeyed to London and brought his 

' system of wireless telegraphy to the notice of the Elec- 
tric Telegraph Co. Sir (then Mr.) W. H. Preece, who 
later became chief engineer of the Post Office Tele- 
graphs, was deputed to report on the system. Curiously 
enough, Sir William was subsequently also called upon 
to examine Marconi's system, and we are justified in 
assuming that, if no other good resulted from Lindsay's 
work, it at least served to attract Sir William Preece's 
attention and interest him in the subject. Experiments 
made in a special testing tank at Percy Wharf, on the 
Thames, showed that Lindsay's plan was at least 
feasible. 

It was probably about this .time that Lindsay heard 
that his " great invention " was not new ; that Morse 
had obtained similar results in America (as we have 
already seen) in 1824; and that Alexander Bain had also 

Anxious Time for Dutch Amateurs. 
We understand from several corre- 

spondents in Holland that the postal 
authorities in that country are taking 
active steps to discover and suppress all 
unlicensed transmitting stations. A few 
licences have been granted to wireless 
societies and technical colleges, but indi- 
vidual experimenters have not been 
encouraged. A considerable number, 
however, have installed transmitting 
apparatus, and their call -signs have been 
distinguished by the initial figure " O." 
The postal authorities are now proceeding 
against these amateurs and, until their 
position is officially recognised, they must 
be regarded as " pirates." We under- 
stand that several " transgressors " were 
traced o &wing to QSL cards being sent 
openly, and that some well -known 
amateurs have had their sets confiscated 
in consequence Dutch transmitters, 
therefore, ask their foreign confreres to 
avoid correspondence which may bring 
trouble upon them. 

0000 
G 200, Capt. Duncan Sinclair, " Mor- 

ven," Shepperton -on- Thames, continues 
working on 23 metres, but is enable to 
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tried (about the same time) a similar experiment on the 
Serpentine. 

Lindsay Signals Without Wires Across the Tay. 

In August, 1854, Lindsay conducted a further series 
of experiments at Portsmouth, and succeeded in trans- 
mitting signals across the mill darn over a distance of 
about 500 yards He seems to have repeated these 
experiments whenever and wherever he had the oppor- 
tunity. His most elaborate test was across the River Tay, 
when he succeeded in signalling from Dundee to Wood- 
haven, where the river is nearly two miles in width. In 
September, 1859, he read .a paper before the British Asso- 
ciation at Aberdeen on " Telegraphing Without Wires," 
and again carried out experiments across the River Dee. 

In July, 1860, he transmitted a current across the 
Tay, below the Earn, where the river is over a mile in 
width, and although he did not subsequently conduct any 
further public experiments in telegraphing without wires, 
Lindsay remained fully convinced of the soundness of 
his views, and was confident of their ultimate adoption 
until his death: 

Lindsay was never married, and after the death of his 
mother he lived alone in Union Street, Dundee, sur- 
rounded by his books and apparatus and wholly absorbed 
in his scientific studies. He spared no expense to secure 
the rarest books of antiquity, and -often commis- 
sioned large purchases from booksellers in London and 
Paris. He had never been robust, and even the miser- 
able pittance that he earned as a teacher was not ex- 
pended upon the nourishment he should have had. His 
passion for purchasing books and for acquiring the in- 
struments necessary for his researches led him to starve 
himself to such an extent that he stinted his body in 

order to satisfy his mind. When at last disease came 
upon him, he was not able to throw it off, and died on 

June 19th, 1862, after five days' illness. 

TRANSMITTING NOTES 

AND QUERIES. 

obtain many answers. Some excellent 
tests have been conducted . with various 
European stations, but, though several 
American stations have been heard at 
good strength on about 20 metres, no 
long -distance reports are yet to hand. 
G 20C is very anxious, for special 
reasons, to work with America, Canada 
and South Africa. Regular tests are 
made every Sunday at 10.00 -10.30 G.M.T. 
(with NPC2), and during the afternoon 
from 14.00 G.M.T. onwards. Reports 
will be very welcome. 

0000 
Mr. J. W. Riddiough (G 5SZ), White 

Croft, Bare Lane, Morecambe, Lanes, has 
recently conducted several very successful 
tests on short -wave telephony. Using 

Mullard 0.150 valves, he transmitted 
gramophone record music to SMUV, 
Sweden. which was reported as being 
received on two valves at R7 strength. 
and on January 19th, with an input of 
241 watts, he worked 0 A4Z, the well - 
known South African amateur, Mr. J. S. 
Streeter, of Capetown. Mr. Riddiough 
is now attempting telephony transmission 
to America. 

0000 
Mr. F. A. Sleath, Leamington Spa, asks 

us to state that he gave up the call -sign 
5HJ more than a year ago, but he still 
receives QSL cards which must be in- 
tended for the present owner of G 5HJ, 
Mr. N. A. Richardson, 68, Finchley Lane, 
Hendon, N.W.4. 

0000 
New Call Signs and Stations Identified. 

G 2APR. -S. C. Coleman. " Waverley 
Radio Club, Waverley Road, _Small 
Reath, Birmingham. 

G 2BLM. --J. C. Martin, 94, Little 
Heath Road, Foleshill, Coventry (change 
of address). 

G 2BRG. -S C. Coleman, " Oakdene," 
86, Gladstone Road, Sparkbrook, Bir- 
mingham. 
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LOSS IN INDCCTANC.I-4_, COILS. 
Some Deductions from the " LoW =Loss " Coil Tests. 

By S. BUTTERWORTH. 
HE results of the tests made on readers' coils which 

have been published in recent numbers of The 
Wireless World are of great interest to the present 

writer, particularly as he has written a series of articles 
which is about to be published in Experimental Wireless 
dealing with the theoretical values of the losses in in -. 
ductance coils. In these articles formulen are established 
for estimating the copper losses in single -layer and multi - 
layer coils wound either with solid or stranded wire, and 
from these formulm rules are established to enable one 
to construct a coil to satisfy certain space and stray field 
conditions, and at the same time to have the least possible 
copper loss. 

Importance of Copper Losses. 
If these formule are to prove of any practical value 

it is necessary to show that they are capable of predicting 
the major portion of the measured losses which include 
not only the losses in the wire of the coil but also 
dielectric losses and losses due to neighbouring masses of 
metal such as the coil terminals The comparison is the 
more necessary since there seems to be a general impres- 
sion that the main losses are in the dielectric, and that 
the effect of spacing is to cause a reduction in the 
dielectric losses which more than balances the presumed 
increase in copper losses brought about by the reduction 
in diameter of the wire. This reasoning is unsound 
because of the assumption in regard to the nature of the 
.'ariation of the copper loss. Theory shows that at high 
frequencies as the diameter of the wire composing the 
turns of the coil is reduced (keeping the total winding 
section constant) the copper losses first diminish and 
afterwards increase so that there is only one spacing for 
minimum copper losses. The fact that a spaced coil has 
smaller losses than a closely wound coil is therefore no 
proof that dielectric losses are very important in induct- 
ance coils used at high frequencies. The only scientific 
method of determining the relative importance of the 
various losses is either to devise some method of 
measuring the copper losses separately or to calculate 
these lossesrand to compare the calculated losses with the 
total measured losses. It is not proposed to deal here 
with experimental methods of separating the losses, but 
the results obtained from the tests of readers' coils will 
be employed to make a comparison with the calculated 
losses where this is possible. We take first the case of 
single -layer coils wound with solid wire. 

The Single -layer Formula. 
The formula for the,A.C. resistance of a single layer 

coil of radius a, length b, wound with wire of diameter 
d so as to have a winding pitch e is 

Rac = Rd, { i +F +(3.29+ b 
) 

dT 

G a c 
in which F and G are tabulated quantities depending 
upon the diameter of the wire and upon the frequency. 

This formula is only accurate when the wire is well 
spaced and when the coil length does not exceed the coil 

50! 

diameter. As regards closely wound short coils, the 
formula tends to under -estimate the copper losses, particu- 
larly when the wire used is thick. This fact must be 
borne in mind in making the comparisons. 

We will take first the coil described and illustrated on 
p. 328 of the issue of The Wireless World for March 3rd. 
This coil is wound with 38, turns of bare No. 19 wire so 
as to have a mean diameter of 5 1in. and a length of 
23in. The D.C. resistance of the wire is readily calcu- 
lated and is found to he 0.35 ohm. The diameter of 
the wire is o.o4oin., and the pitch of the winding (coil 
length divided by number of turns) is o.o625in. Insert- 
ing these values in the formula we get 

Rae =0.35 (r +F +r.7o G). 
Now F and G depend upon the diameter of the wire and 
upon the wavelength. For No. 19 wire the following 
values hold :- 

Wavelength 500 400 
F = 
G = 

2.25 1.61 
35o 

2.83 
3zo metres. 

2.90 
1.37 1.5.1 1.66 1.75 

so that from the formula the copper portion of the resist- 
ance should be 

1.95 2 18 2.32 2.40 ohms. 
It has already been said, however, that the above formula 
is only approximate. If we use a more elaborate (but 
more accurate) formula we find for the corrected resist- 
ances 

2.28 2.56 2.73 2.82 ohms. 
The measured values at the same wavelengths are 

2.58 3.00 3.52 3.85 ohms. 
Correction for Self- capacity. 

The calculated values have, however, still to be cor- 
rected for self- capacity. The value of the self- capacity is 
not stated, but it is reasonable to expect a self -capacity of 
the order of to µµF. for a coil of this type. 

Now the self- capacity introduces circulating currents in 
the coil, causing increased losses as these currents pass 
along the copper portions of their paths. Note that these 
losses occur even when the dielectric is perfect, and must 
he classed as copper losses. They are allowed for by 
multiplying the above calculated losses by C2/(C- c)2, in 
which C is the total capacity required for resonance, and 
c the self- capacity. Taking the given value for the in- 
ductance (17o µH.), the resonating capacities are 

415 266 204 17o 
and the theoretical resistances on correction for self- 
capacity now become 

2.40 2.77 3.01 3.18- ohms. 
Thus we have accounted for 93, 92, 86, and 83 per cent. 
of the measured losses at the four wavelengths. 

It is not proposed to attempt to analyse the residue, 
amounting in the worst case to 0.67 ohm. It may be 
remarked, however, that the measured inductance is 
rather low when compared with the theoretical value 
(2X6 PH.). A reduction in inductance accompanied by 
a corresponding slight increase in resistance may be 

A 3E 
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Losses in Inductance Coils. - 
brought about by a short -circuited turn, but this defect 
is hardly likely to be presented in such a carefully 
designed coil.' 

The detailed analysis will not be carried out for the 
remaining single -layer coils, but will merely apply the 
simple formula. As in this coil the simple formula has 
given a ratio of calculated to measured loss of 
2.18/3.00 =0.73 at 400 metres, and the further correc- 
tions have brought this ratio up to 0.92, it will be 
assumed that a ratio of 0.7 is sufficient to prove that the 
copper losses are overwhelmingly predominant in any 
other coil at this wavelength. 

The following table shows how this test is satisfied :- 
SINGLE-LAYER COILS AT 400 METRES. 

Coil. 
Illustrated Inductance A.C. Res. 

on Page eH. Obsd. 
A.C. Res. 

Calcd. Ratio. 

1 241 140 6.3 3.6 0.57 
2 242 179 4.0 2.9 0.73 
3 242 130 2.8 2.3 0.82 
4 243 102 1.5 1.7 1.13 
5 243 180 3.8 2.8 0.74 
6 295 122 3.3 2.4 0.73 

(No. 31) - 

No coil has been omitted for which the data were iom- 
plete or could be fairly certainly obtained from the 
photographic illustrations. The low ratio for the first 
coil is readily accounted for. A glance at its illustration 
shows that the metal of the plug is situated right in the 
field of the coil ! 

The remaining coils are normal, with the exception of 
coil 4. The data for this coil are rather unsatisfactory. 
The number of turns is given as 42, but No. 16 D.C.C. 
wire cannot give 42 turns in the length of the coil, and 
as the number of turns as counted on the photograph 
and as deducted from the measured inductance is 40, 
this value has been used in estimating the theoretical re- 
sistance. Even then there is hardly room to accommo- 
cláte the insulated wire in the requisite space. A value 
for the D.C. resistance would have been very valuable 
for this case. 

Singlel -ayer Coils Wound with Litz. 
We now turn to the Prize coil, which is wound with 

Litz wire consisting of 20 strands of insulated wire of 
gauge 38. There are 56 turns, the mean coil diameter 
is 218-in., and the winding length is 3iin. 

The simple formula for a coil wound with stranded 
wire of the Litz type is 

Rac= Rao {I +F+ (d9 + vla)tcd'G} 

in which do is the overall diameter of the stranded wire; 
2r is the number of strands, d the diameter of an in- 
dividual strand, while F and G have the same meaning 
as before, but are found using the diameter of an in- 
dividual strand. The overall diameter of the wire is not 
stated, but, taking this as s mm. (the pitch is 1.42 mm.), 
the calculated and measured resistances are as follow 

Wavelength h 500 400 350 320 metres. 
Calcd. Res 1.6 2.10 2.51 2.72 ohms. 
Obsd. Res. 1.8 2.05 2.4 2.6 

A careful examination of this coil revealed that the pro- 
bability of short -circuited turns due to faulty insulation did 
exist. -En. 
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It is seen that the calculated resistances have turned 
out, on the whole, slightly higher than the measured re- 

sistances, but, considering the doubt in regard to the 

overall diameter of the wire, the agreement is satisfac- 
tory. 

It may be, however, that the Litz wire used is an 

American product, in which case the specification of 38 

gauge is in the American wire gauge system.2 This wire 

is equivalent to No. 42 in the British standard wire 

gauge. Now this will make a considerable difference to 

the D.C. resistance, No. 38 S.W.G. giving o.61 ohm, 
and No. 42 S.W.G. giving 1.36 ohm. The increase in 

resistance with frequency, however, is much more rapid 
with the thicker wire, and it so happens that over the 

broadcast range the 2o/42 wire has a slightly less resist- 
ance than 20/38 wire, the values for 20/42 being 

1.7 1.9 2.I 2.3 ohms. 
These are calculated using an overall diameter of wire 

of o.9 mm. Judging by the spacing in the photograph 
of the coil, the assumption of A.W.G instead of S.W.G. 
is the more probable, and the calculated values allow 
room foi self -capacity corrections. 

However this may be, the double calculation has not 
been unprofitable, as it serves to emphasise the fact that, 
for any coil at a specified frequency, there is a best dia- 
meter of strand to employ. In this coil the best dia- 
meter of strand is No. 4o S.W.G., which gives the 
following theoretical resistances :- 

I.4 I.6 I.8 2.0 ohms. 
allowing an overall diameter of I mm. These values 
could be improved still further by having a larger ,in- 
sulation space between the strands, the ideal insulation 
space being such that the turns may just be accommo- 
dated. 

Multilayer Coils. 
As regards the multilayer coils, it is clear that one 

cannot hope to provide a theoretical formula for every 
coil -which it is possible to wind. The guiding principle 
in constructing these coils appears to have been to attempt 
to obtain a considerable air space without having to pro- 
vide a frame upon which to support the wire. Hence 
the variety of tortuous windings which are employed. 
The constructors appear to be striving for a more corn - 
pact coil than a single-layer coil, which will havè the 
same inductance and the same, or even a srllller, loss. 
The tests of all these multilayer coils has shown that this 
goal has not been achieved. If we compare the best of 
the multilayer coils tested with the single -layer coils, we 
see that they are equally bulky and have greater losses 
on the whole. Nor is this result confined to amateur 
coils. If the original constructors and exploiters of these 
types of coils had taken the trouble to compare their A.C. 
resistances with that of a single -layer coil of, say, sin. 
diameter and tin. long, wound fairly closely with the 
requisite number of turns, they would have found that, 
bulk for bulk, the single -layer coil would give the lower 
resistance for any coil intended to be used below about 
boo metres. 

The above single -layer coil is clearly one which could 
be made of the " plug in " variety. In addition, it re- 
quires fewer turns and less wire to produce the requisite 

2 An examination of the coil proved this to be the case. -Ea. 
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Losses in Inductance Coils. - 
inductance. It may be coupled as closely as is usually 
necessary with other coils, and its stray field is equally 
small. Its only defect appears to be that it looks too 
simple to be a good seller ! And yet not a single coil of 
this type was submitted for the competition. 

These remarks are only intended to apply to solid 
wire coils used for wavelengths less than, say, 600 
metres. Multilayer coils may profitably be used for 
Daventry or other long -wave stations. The commercial 
coils for this wavelength are not well designed for low 
losses, the diameter of wire employed being in general 
too great. The design of Daventry coils will be dealt 
with in the articles in Experimental Wireless. 

The only way in which the multilayer system may 
profitably be employed in coils intended for use below 
óoo metres is by the employment of highly stranded Litz. 
Indiscriminate use of Litz, however, is liable to lead to 
disappointment, as it is impossible to decide intuitively on 
the correct gauge of wire to use for any given degree of 
stranding. - 

Agreement of Theoretical and Experimental Results. 
As a result of a study of the theoretical losses in multi - 

layer coils, the writer has not only been able to show that 
the theoretical losses agree very closely with the measured 
losses in well -constructed coils, but has also been able to 
simplify the theory so that, by means of a chart and 
tables, the correct diameter of strand to employ for any 
frequency, inductance, and size of coil may rapidly 
be determined. This chart will be published in 
Experimental Wireless. 

The theoretical formula for solid wire multilayer coils 
having a straight winding is as follows :- 

503 

r 
Rai = Rd,. r + F + ( i } 

in which Iti is a factor depending on the ratio of winding 
length to overall diameter of coil and on the ratio of 
winding depth of overall diameter, D is the overall dia- 
meter, and N the number of turns. The other symbols 
have the same meaning as in the case of single -layer 
coils. The formula for stranded wire coils is slightly 
more complicated. 

By means of this formula the following comparisons 
have been made between the measured and calculated 
resistances in the case of the better of the readers' coils 
illustrated in the issue of February 24th. 

Coil No. A.C. Resistance 
Obsd. 

A.C. Resistance 
Calcd. 

17 2.7 2.67 
23 1.9 1.7 
36 1.9 1.R5 
40 1.1 1.2 

Considering the approximations that have had to be 
made in estimating the general dimensions, these com- 
parisons are very satisfactory 

In conclusion, we give the specification of a 200 micro - 
henry coil, which while being reasonably compact, should 
be even better than the Prize coil. 

Single -layer coil, 44 turns of 27/42 S.W.G. wire, each 
strand S.S.C. Coil diameter, 4in. Coil length, tin. 

THEORETICAL RESISTANCES. 
1.44 ohms at 500 metres, or 7.2 ohms per millihenry. 
1.63 400 8.1 ,. ,. 
1.80 ,. 350 , 9.0 
2.05 300 71 10.2 

It would be interesting to see how these values com- 
pare with the measured values. 

SIR ARTHUR STANLEY, C.B.E., M.V.O., C.B. 
N an movement so important as broadcasting has 
proved itself to be since its inception in this country 
a few years ago, progress is only achieved through 

the co- operation of many brains, each contributing to 
different branches of development. Because broadcasting 
is a technical science, we may sometimes be led to assume 
that the success and ptoñress achieved is entirely lue to 
those workers whose activities are strictly confined to the 
technical sphere. This, however, is by no means the 
case, and, whilst we owe much to the inventor and profes- 
sional engineer, we are equally indebted to those whose 
organising ability and other qualities of leadership have 
been productive of results which, without such organisa- 
tion, could never have been achieved. 

In the issue of The Wireless World of last week we 
published a supplement entitled " The Listener," which 
constitutes the journal of the Wireless League, the 
national organisation of listeners. The League is under 
the able chairmanship of Sir Arthur Stanley, G.B.E., a 
portrait of whom we reproduce as a supplement to this 
issue. The Wireless League was brought into existence 
through the efforts of The Daily Express, because it was 
realised that the necessity existed for some body ,,o he 
established which could express the wishes of listeners 
as one voice. Having launched the League, it was neces- 
sary to find someone who could be capable of directing 

the police and destinies of the organisation as an inde- 
pendent lady, and this became necessary as soon as the 
Wireless League had attained sufficient numerical strength 
and importance to stand on its own. 

Sir Arthur Stanley is, comparatively, a new arrival in 
the field of broadcasting, but his ability to grasp the situa- 
tion and foresee the possibilities which broadcasting had 
opened up was amply demonstrated in the evidence which 
he prepared and submitted personally on behalf of the 
Wireless League before the Broadcasting Committee of 
Enquiry recently. Sir Arthur Stanley's past work and ex- 
perience in the direction of big organisations make him 
ideally fitted to direct the policy of an organisation of 
such national importance as the \'('ireles.s League promises 
to become. 

During the period of the Great War he undertook the 
chairmanship of the Joint Committee of the British Reel 
Cross and the Order of St. John, and was responsible 
for looking after the twenty -two million pounds raised by 
those organisations during the war. He still acts in the 
capacity of chairman of this organisation, whilst, in 
addition. he is closely associated with the great motoring 
bodies in this country, and is chairman of the Royal 
Automobile Club. He is also treasurer of St, Thomas's 
Hospital, president of the Hospitals Association and is 
closely connected with many other bodies and societies. 

;nr:airsíiFJéiko-,vJaa.P r.'+á:,asaM;,ir:i..l-.a:Y..i.va -Mw.:.,,.. 

A 3 3 

www.americanradiohistory.com

www.americanradiohistory.com


.S0¢ 
WAPGll®09 

WOpild 
MARCH 31st, 1926. 

A Review of the 
C.E. PRECISION RHEOSTAT. 

The design of variable filament rheo- 
stats has to some extent become stan- 
dardised, and one looks essentially for 
smooth, reliable contact between the 
resistance wire and the moving arm, and 
also for a scale, knob and pointer of 
attractive appearance. These require - 
ments are to be found in the C.E. Pre- 

The C.E. Precision rheostat, which Is 
fitted with an attractive engraved and 

and silvered dial. 

cision rheostats and potentiometers 
manufactured by C. Ede and Co., By- 
fleet, Surrey. The operating knob has a 
clean polished Trolite moulding, while 
the dial, being engraved in silver, un- 
doubtedly adds to the attractive appear- 
ance of an instrument panel. The one - 
hole fixing which is adopted in the 
mounting of the rheostat also secures the 
dial. The resistance wire is wound on a 
fibre former and mounted so that it does 
not come into contact with the under - 
face of the panel, and thus any undue 
heating that may accidentally occur will 
not result in burning the ebonite. Rheo- 
stats are obtainable in resistance values 
of 15 to 20 ohms or in similar form but 
wound as a potentiometer to a resistance 
of 300 ohms. 

0000 
COSMOS GRID CONDENSER AND 

LEAK. 
Included in the range of components 

manufactured by Metro -Vick Supplies, 
Ltd., 4, Central Buildings, Westminster, 
London, S.W.1, is the Permacon com- 
bined grid condenser and leak. The con- 
denser, which is of the mica dielectric 
type, is held between two insulating 
plates securely clamped together by a 
clip of moderately thick metal. The leak 
is of standard pattern and can be inter- 
changed with resistances of other manu- 
facture. 

On test the values of both condenser 
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Latest Products of the Manufacturers. 
and leak were found to tally with the 
stated values within close limits. 

The combined condenser and leak is of 
exceptionally light construction, so that 

The Cosmos Permacon grid condenser 
and leak. 

it can be carried on the instrument 
wiring, though an attachment to the in- 
strument panel may be effected by means 

component, so that wiring up can be 
carried out beneath the panel, the screw 
heads and wiring being lifted front the 
surface of the table by means of four 
short screw -in legs. The principal merit 
of the system is the ease with which sets 
can be built up, for by following the in- 
structional pamphlets the securing of the 
components is easily accomplished, and 

Permacon fixed capacity condenser 
suitable for attaching to instrument 
wiring or mounting under terminals. 

of screws, for which two holes are 
provided. 

Fixed capacity condensers are also 
obtainable of somewhat similar build. 

0000 
" BLACKADDA " CONSTRUCTIONAL 

SETS. 
To facilitate the making up of re- 

ceiving sets embodying various com- 
ponents and circuit systems, the Black- 
adda Radio Co., Ltd., 48, Sadler Gate, 
Derby, have produced a novel system. 

In brief, the Blackadda system makes 
use of panels carrying a large number of 
hole's so that components can be secured 
at any convenient position, the fixing 
screws being suitably spaced to engage 
in the holes. The fixing screws are in 
most instances the terminal points of the 

An easily constructed crystal set making 
use of variometer tuning, constructed in 
accordance with the Blackadda service 

sheet No. I. 

the wiring up, normally a difficult job, is 

shown in a forni which can be readily 
followed and understood. 

Every hole carries an identification 
number, and the instructions indicate the 
position of components by reference to 
these numbers. As the numbers appear 
on both sides of the panel wiring up is 
carried out from the instructions by link- 
ing together points of which the numbers 
are given. 

Instructions for making various sets 
are supplied in the form of service sheets, 
and are published in loose leaf form with 
complete information of parts required, 
prices, and wiring 'diagrams. 

0000 
In connection with the description of 

the variable condenser manufactured by 
the French firm of L. Hamm, which 
appeared on page 416 of the issue -of 
March 17th, the manufacturers point out 
t hat the reduction gear movement with 
its flexible coupling is supplied as a 
separate component apart from the vari- 
able condenser which they- manufacture. 
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SAVOY HILL TOPICALITIES. 

The Broadcasting Committee. 
Although it has been announced in the 

House of Commons that no statement will 
be made respecting the report of the 
Broadcasting Committee, 1925, which 
was recently presented to the Postmaster 
General, it is believed that the Commit- 
tee's recommendations will be accepted 
practically as they stand, and the pro- 
posed Broadcasting Commission will be 
appointed in the early summer in order 
to form a sort of Shadow Cabinet during 
the remaining few months of the exist- 
ence of the British Broadcasting Com- 
pany. 

0 O 0 0 

All Serene. 
It is surprising that the inquest on the 

B.B.C. has caused no pertnrbatii,n at 
Savoy Hill. Even now the work is pro- 
ceeding as if nothing unusual had hap- 
pened, or was likely to happen. The only 
fact that seems to influence the officers 

By OUR SPECIAL CORRESPONDENT. 
of the Company is that they must "keep 
on keeping on " with the job. As one of 
the highest officials said : Whatever 
happens, we are strung in the faith of a 
work well done, and posterity will be able 
to judge tvitli what success we prepared 
the foundatais for future building." 

0000 
A New Broadcast Item. 

The advent of the child, who is to make 
her appearance in the programme once a 
week, commencing on April 12th, will be 
au innovation to broadcasting. This 
rn /ar+t prod ig ue of the ether will be of 
the type with which most listeners are 
familiar, the type that is often in trouble, 
generally wanting something, invariably 
misunderstood. Mrs. Florence A. Kil- 
patrick, one of the best -known creators of 
child character in fiction, is responsible 
for the sketches that have been prepared 
for broadcast, and in them she makes the 
child live while she has cleverly avoided 
pree iciuusness. 

WIRELESS IN SCHOOL. The enterprising pupils of one of the Norwich Council Schools are constructing a four -valve set for receiving the B.B.G. educational transmissions. The photograph shows a busy group at work. Observe the " school- constructed " loud- speaker on the right. 

Itgggtlllllglggtllllltlltlltltltr. 

Summer Programmes. 
To ho t. the convenience of listeners 

who take open -air exercise during the 
summer months until darkness sets in, the 
programmes are to be altered in the tim- 
ing. 'fhe two main portions will be given 
from 8.0 to 9.30 p.m. and from 10.0 to 
11.0 p.m. The second general news bulle- 
tin will be broadcast at 9.30 p.in. Dance 
hands will play as usual from 10.30 to 
midnight three times a week. The 
changes will be made in the week begin- 
ning April 25th. 

0000 
Oscillation. 

The oscillation nuisance calls for urgent 
action, not only in tracking down offen- 
ders, but also in securing some alleviation 
c,f the trouble; but I doubt if the matter 
has yet been tackled in the right way. The 
calling of the names of towns where the 
trouble is habitual over the Daveutry 
aerial has, I am told, proved useful in 
sonie cases, as a listener here and there 
lias written to Savoy Hill asking for in- 
formation as to how to stop his set front 
oscillating. There is a feeling in soins 
quarters that, in the absence of any dras- 
tic action on the part of the Post Office, 
an improvement is not to be looked for 
until the new scheme of higher power is 
operating. But this, after all, will be 
merely to relieve the disease, very much 
in the same way as super -power relieves 
fading. It is not a cure. 

0000 
On the Trail. 

Some curious adventures have befallen 
listeners who are out to help. in putting a 
stop to oscillation in their own districts. 
In one case an amateur detective's Investi- 
gations involved the use of a step -ladder 
to enable him to peep over a neighbour's 
garden wall. What he saw inside the 
house and the sequel to the adventure is 
now enshrined in the private records of 
the B.R.C. 

o oo o 

Three Sets: One Aerial 
A listener on Daventry at Berne reports 

reception of the high -power station on 
three crystal sets in one house, on one 
aerial. The aerial is thrown loosely over 
the roof and consists of electron wire. The 
middle set only is earthed and all three 
sets receive 511 at good strength. 
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2LO's Studios, 
Although five studios are now in use 

at Savoy Hill, the need for additional 
studio facilities is becoming more and 
more apparent, chiefly to avoid pauses 
and delays in the programmes, but also 
to enable new experiments in acoustics 
to be undertaken. There are marked 
differences in the transmissions from the 
studios and those from outside sources, 
such as the Grand . Hotel, Eastbourne, 
the Hotel Victoria, and the Piccadilly 
Hotel. e000 
The Echo Problem. 

The matter is being constantly in- 
vestigated by the engineers, and the 
development indicated in these columns 
last week, when the new scheme of music 
control was outlined, is an indication of 
the lines upon which Savoy Hill is work- 
ing. It is hoped in the near future to 
give listeners some happy medium be- 
tween the obtrusive echo of the outside 
broadcast and a too marked utilisation 
of damping effects. 

0000 
Lord Reading. 

Lord Reading, on his return from his 
successful ten years of office as Viceroy 
of India, is to be entertained at dinner 
by the Pilgrim's Club on April 58th. 
Some of the speeches will be broadcast. 

000c 
A Boxing Match by Wireless. 

While the broadcasting of a boxing 
contest has met with criticism in certain 
quarters, the B.B.C. feels that by in- 
cluding such a transmission in its pro- 
grammes it is satisfying a general desire 
on the part of the public to know more 
of their popular heroes and of what goes 
on in a sphere with which the listener 
generally is unfamiliar. In this there is 
nothing exceptionable. Broadcasting does 
not set up a limited standard of interest; 
its functions must comprise the covering 
of interests of every kind, from prize- 
fighting, the cinema and horse racing to 
religious addresses and the Budget 
speech. Its appetite is insatiable, and in 
course of time, when this fact and the 
value of the medium come to be realised, 
obstruction will cease to have any 
influence. 0000 
Military Tattoos. 

In response to inquiries from listeners, 
it may be recalled that the Military Tat- 
too from Wellington Barracks, London, 
was broadcast last summer ; but it would 
be contrary to King's Regulations to 
broadcast the drilling of recruits, as sug- 
gested. Moreover, apart from the ques- 
tion of King's Regulations, the B.B.C. 
would have no opportunity of carrying out 
the highly desirable task of censoring the 
commands and comments of the drill 
sergeant! 0000 
Changing the Guard. 

While such a broadcast cannot, there- 
fore, be undertaken, efforts may be made 
to obtain permission to broadcast the 
changing of the guard at one of the royal 
palaces. Broadcasts of military activities 
are always popular, judging by the corre- 
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FUTURE FEATURES. 
Sunday, April 4th. 

LONDON.- Isolde Menges. solo vio- 
Im; First Part of Dream Foem 
Play by R. E. Jeffrey, " Twixt 
Dark and Dawn." 

ABERDEEN.- Dedication and Pre- 
sentation of Colours, Aberdeen 
Battalion Boys' Brigade, 
Music Hall, Aberdeen. 

Monday, April 5th. 
LONDON. - 7.25 p.m., Series. 

Brahms, interpreted by Laffitte. 
Band of H.M. Royal Air Force. 

M NCHESTER.- Choral, Vocal and 
Instrumental Music. 

Tuesday, April 6th. 
LONDON. -The Premier English 

Concertina Band conducted by 
Percy E. Gayer. " Loyalty," 
a one -act play by H. E. Bates. 

DtVENTRY.- Symphony Concert. 
Choruses from " The Messiah " 
(Handel) sung by the Dodding- 
ton Choral Society. 

CARDIFF. -Fred Spencer (" Mrs. 
'Arris ") 

GLASGOW. -Music and Humour. 
NEWCASTLE. -Light Orchestral Con- 

cert. An Hour of Variety. 
Wednesday, April 7th. 

LONDON.- Chamber Music by the 
Philharmonic Trio. 

BIRMINGHAM. -Grand Opera and 
Light Opera. 

CARDIFF.- Bristol Night -Bristol 
Glee Singers. 

Thursday, April 8th. 
LONDON.- Special Concert by the 

Bournemouth Municipal Or- 
chestra conducted by Dame 
Ethel Smythe, Sir Herbert 
Brewer. and Sir Dan Godfrey, 
with Solomon (Solo Pianoforte), 
relayed from the Winter Gar- 
dens, Bournemouth. 

BIRMINGHAM- British Composers. 
Russian Composers. 

BELFAST - Hunting Programme. 
Pantomime, " The Babes in the 
Wood." 

Friday, April 9th. 
LONDON. -.- Concert by the prize- 

winning Soloists in the G.W.R. 
Music Festival, including 
Songs, and a Public Speaking 
Competition, S.B. from Bir- 
mingham. 

BIRMINGHAM.- G.W.R. Concert, in- 
cluding Public Speaking Con- 
test. 

GLASGOW. -Some Songs and a Fan- 
tasy. Station Repertory Com- 
pany in " The Heart of a 
Clown." 

NEWCASTLE. -A Request Night. 
Saturday, April 10th. 

LONDON. -Sea Shanties sung by 
John Goss, baritone, and the 
Cathedral Male Voice Quartet. 

BOURNEMOUTH. - " The Holiday 
Spirit." 

NEWCASTLE. -Fred Spencer (" Mrs. 
'Arris "). The Station Or- 
chestra. Third Edition of 

Listening Time." 

MARCH 31st, 1926. 

spondence received at -Savoy Hill, and 
listeners may be interested to know that 
the Aldershot Searchlight Tattoo will be 
done again this year -on June 15th. 

0000 
Regimental Histories. 

A further series of incidents from 
regimental histories of the British Army 
are to be given in the London programme 
on April 24th. Those so far arranged are 
connected with the Royal Fusiliers (1854), 
the Border Regiment (1811), the Gordon 
Highlanders (1794) and the Grenadier 
Guards (1857). Other actions associated 
with the history of the Life Guards and 
the Royal Artillery will also be heard in 
this programme. All the incidents will 
be interpreted by chosen players, assisted 
by a detachment from the 91st Brigade 
Royal Artillery, the 2L0 Military Band 
and the Wireless Choir. 

ocoo 
Reviving Old Favourites. 

Not all revivals of the music -hall songs 
of thirty years ago are successful ; but Mr. 
Leslie Stuart's feature on the West End 
stage at the moment is proving one of 
the best " draws " in these days of some- 
what jaded tastes. Critics who believed 
that the songs of the well -known writer 
of the music of " Florodora " and other 
old -time favourites would have no appeal 
for a public whose chief food is jazz have 
been proved wrong ; and listeners will 
know the reason why when .a recital of 
these songs is broadcast on Anril 7th. Mr. 
Frank Wood (tenor) and Mr. George 
Pizzy (baritone) will be the singers. 

o 0 o o 

Chez Fysher. 
A cabaret performance by the Chez 

Fysher company will be broadcast from 
2L0 on April 10th under the personal 
direction of M. Fysher. This is one of 
the original cabaret entertainments, and 
has come from Paris to fulfil a few Lon- 
don engagements. 

o o 0 o 

The Crystal Palace. 
Broadcasts in the past from the Crystal 

Palace have not been good ; but the 
National Union of School Orchestras is an 
event of sufficient importance not to be 
overlooked by the microphone. On June 
13th, therefore, when the National Union 
holds its annual concert at the Palace, 
a half- hour's excerpt will be relayed to 
2LO. 0000 
A Versatile Actor. 

On April 3rd Mr. R. A. Roberts is 
appearing before the microphone in his 
own sketch dealing with the highwayman 
Dick Turpin. This will be a broadcast 
version of the play in which Mr. Roberts 
has thrilled audiences hundreds of times, 
playing every part himself, with only 
seconds for complete changes. He has 
a remarkable range of voice, and it is 
thought that even through the microphone 
he will be able to give each of his charac- 
ters an individual existence. Mr. Roberts 
has himself specially re- written his 
famous sketch for the purposes of broad- 
cast transmission. 
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141,TERS To 
THE FDTTOR _ 

The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence aho:ild be addressed to the Editor, "Toe Wireless World, Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 

LIGHTSHIP TELEPHONY. 
Sir, -With reference to the enquiry made by Mr. Ronald C. 

Horsnell in to -day's Wireless 11'orld, he may be interested to 
know that the lightships work on 230 metres with a power of 
100 watts. The " Alert " is a Trinity Service steamship, while " The Walton," which should read " Walton-on-Naze, is the 
shore station for the more northerly situated lightships. 

I have seen most of the sets, and they are wonderfully effi- 
cient, being worked by the normal staff of the lightship. 

Felixstowe E. CORK. 

Sir, -It may interest Mr. Horsnell to know that several of 
the lightships are received here on a one -valve set using re- 
action. I myself use a loose coupled " Aperiodic " aerial, but 
it is much easier to use a direct coupled tuner with series con- 
denser. 

Among the stations I have' received here is the "Shipwash." 
which is off the Suffolk coast. The " Alert," which Mr. Hors - 
nell mentions, I believe to be the relief boat, and I also think 
Walton is a land station. 

The conversations between the operators are most entertain- 
ing, in particular during storms. About 10.30 p.m. is a good 
time to listen. 

A 40 or 30 turn coil would do for the A.T.I. when used with 
a series condenser, though I think a 50 would do with a variable 
condenser of 0.0003 mfd. and a short aerial. 

St. I.eonards -on -Sea. J. H. McCALL. 

BROADCASTING UNDER STATE CONTROL. 
Sir, -In your editorial in The Wireless World of March 17th 

commenting on the findings of the Broadcasting Committee's 
report, you support the theory that broadcasting in this country 
has grown tr be too big a thing to be under the control of a 
private company. At the same time, you admit that the present 
company has done exceedingly good work during its existence. 

Would it not be better to wait until we have some evidence 
that the job of providing listeners with the programmes which 
they require has become too much for the B.B.C. before scrap- 
ping that company in favour of a government controlled 
organisation of unknown efficiency? 

In some quarters it seems to be taken for granted that the 
findings of the Committee are to the liking of the public. Per- 
sonally I very much doubt this view. I for one look with very 
grave concern at the prospect of my programmes being 
provided by a Government department.. 

Chester. J. II. S. JONES. 

EXPERIMENTERS AND THE PUBLIC: 
Sir, -With reference to the two letters published wider the 

heading " Experimenters and the Public," in your issue of 
March 17th, it appears that perhaps there is a misunderstand- 
ing between Mr. Railton and Mr. Maurice Child. 

Here in North Wales, on any - Sunday morning, or evening 
between six and eight o'clock, it is possible to hear numerous 
amateur transmrtt »rs on wavelengths which vary tremendously, 
some certainly not above 350 metres, others not much below 
500 metres, and anywhere in between these limits. They trans- 

5-S31kTàaRF:t.-._4.=...ag-. 

mit, as a rule, very poor telephony, and roughly the usual 
procedure is a call -up of one or several transmitting acquaint- 
ances with a request for reports on a " test " transmission, 
almost invariably a gramophone record, and usually " jazz " 
dance music, which follows. Then " over and listening -in for 
reports." One of the others then starts up, generally on a con- 
siderably different wavelength, and gives a report to the effect 
that the transmission was stronger or weaker than usual, the 
modulation better or worse than usual, or that the wavelength 
was unsteady, etc Then this transmitter has his turn at the 
gramophone, and so it goes on. I offer no opinion on this 
matter, but simply state what I have heard on dozens of 
Sundays. There is no doubt that the transmissions do some- 
times interfere with attempts to receive Continental stations, 
even here. It must be very much worse in the vicinity of 
Liverpool, Manchester, and other towns, in or near which these 
transmissions originate, and it seems probable that they are 
causing the interference of which Mr. Railton complains, and 
not those on 150 -200 metres to which Mr. Maurice Child refers. 

In this connection I should like to state also that on two 
Sunday evenings recently an " amateur " transmitter was work- 
ing telephony on a wavelength between 300 and 500 metres, 
the transmission consisting of gramophone records, one after 
another, without apparently any change -over to reception. Each 
record was preceded by ` This is (here followed the call sign, 
together with the full name of a firm of manufacturers or 
dealers in wireless apparatus, and the town in which it carries 
on its busines -), please stand by for the next test, which will 
be number so- and -so." 1 heard tests Nos. 28 -32 inclusive on 
one occasion, and something about the same on another Sunday. 
Before closing down prior to the evening B.B.C. transmissions 
I should think they would have time to get in forty or fifty 
records and announcements. Again, I offer no opinion as to 
the real purpose of these " tests," but merely give the facts: 

Llandudno Junction, S.O. . J. H. S. FILDES. 

Sír, -I wish to heartily endorse Mr. Railton's views as given 
in his letter reproduced in the March 17th issue of The Wire- 
less World. On more than one occasion I have been on the 
point of writing to the P.M.G. to suggest that amateur trans- 
mitters should be compelled to close down after 3 p.m. on 
Sunday, except those transmitting on or below 200 metres. 

The Manchester district is blessed with a number of trans- 
mitters who work on 350 -450 metres and blot out a large number 
of Continental stations each Sunday evening with their screech- 
ing gramophones, to say nothing of heterodyning with one 
another. 

As an illustration of the above, on Sunday last a certain trans- 
mitter with a horrible note was complaining bitterly that he 
could not hear his friend, another transmitter, owing to someone 
continuously oscillating. Finally, he made the following 
remarks : -" It's no use old man, Ï cannot get you clearly owing 
to the continuous oscillation. It is your next door but one 
heighbour. He is wearing horn -rimmed glasses and has a piece 
of Spearmint stuck in his tooth, etc." 

This " ham " was right on top of a Continental station giving 
a very fine and strong beat note whenever he crashed in. Need- 
less to say, he had to repeat his message as his friend was 
evidently unable to pick him up at the first attempt. 
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With reference to M.r. Child's remarks, I have, I dare say, 

spent almost as much on wireless components in experimental 
receiving as he has on his transmitting, without causing the 
same disturbance in the ether. 

ARTHUR F. WILLIAMS. 
Timperley, nr. Manchester. 

Sir, -It appears to me that Mr. C. W. Railton is taking a 
very bigoted view of the subject. You will note that he 
" supposes " there are only a few thousand amateur transmitters 
scattered up and down the country; he obviously does not even 
know the actual number of licensed transmitters working on 
their experiments. He states that the transmissions are 
exasperating to a "suffering public," of which he is a member; 
well, the cure for his suffering is clearly indicated. Why not 
cease from listening to the annoyance? 

Also, are the activities of such men as 20D, 2SZ, 2GM, 2T.Z, 
etc., etc., to suffer further restrictions for the sake of BCLs 
who think they are not having their money's worth unless they 
can listen to the broadcasting all day and night? To me the 
most amusing part is that, as Mr. Child points out., Mr. Rail - 
ton's apparatus is so unselect.ive that even in Cheshire he 
cannot cut out a few 200 metre amateurs working with the 
enormous power of 10 watts. HERBERT J. SHERRY. 

West Ealing. 

Sir, -While feeling slightly amused at the letter from Mr. 
Railton, we feel we cannot let such an example of unwarranted 
sele,hness pass without some comment from ourselves. 

The following extracts are from two letters received by one 
of us on the subject of amateur transmission interfering with 
broadcasting :- 

"You were transmitting on a wavelength ranging from Glas- 
gow down to Hamburg." 

Our reply to this elicited the following startling announce- 
ments :- 

"'My statement was that you were on wavelengths ranging 
from Hamburg to Glasgow, and this I maintain. My receiving 
set is the latest American Superhet, which, with the loop I 
was using at the time, barely goes down to 250 metres." 

These statements from a man living 200 yards from the 8 -watt 
station in ouestion merely shows the extent of his knowledge. 

.The wavelength of the station causing the correspondence 
has never exceeded 160 metres. measured by a wavemeter cali- 
brated against an N.P.L. Standard. 

L. J. FUT.LFR (6LB). 
J. W. MATT-JEWS (6LL). 
R. P. HANKEY (5ZG). 

Wanstead, Essex. 

TRANSMISSION BY MAGNETOPHONE METHOD 
Sir, -I recently lent a "Mellovox " loud -speaker to a friend of 

mine who live' one hundred yards away. The loud- speaker was 
attached to my receiver with one hundred yards of flex. The 
same evening, after Daventry had closed down, I heard faint 

"The Radio Mail." 
The principal feature in the seventh 

number of this attractive little periodical, 
published by A. U. Cossor, Ltd., is a 
detailed description of a short wave 
receiver of extremely .simple design, in 
which special attention has been given 
to the avoidance of capacity effects. The 
same issue includes an interesting con- 
tribution describing the pumping and 
capping of valves in the Cossor factory. 

0000 
Electric Saw for Portable Work. 

A new electric rawbench, easily capable 
of cutting ebonite, erinoid, fibre, ply- 
wood, and light gauge metals, is being 
produced by the B.E.N Patents, Ltd., 
100, Victoria Street, London, S.W.1. 

A 18 
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voices in my own loud- speaker, and gathered from the conversa- 
tion that they were the voices of my friends down the street. 

So forthwith I connected the flex from my friend's house to 
the L.F. side of my receiver and, to my astonishment, I received 
their voices with just as true reproduction as I get from broad- 
casting stations. I have since heard them playing the piano 
and othe instruments with the same success. If any of your 
readers find it difficult to send out good speech and music with 
a carbon microphone it would be worth their while to try this. 

Creetown, N.B G. J. RUSHTON. 
[Many amateurs are using this magnetophone system in place 

of the usual form of carbon microphone. -ED.] 

THE AMATEUR AND MORSE. 

Sir, -The fault of gramophone records, as recommended by 
Mr. Adshead in your issue of March 10th, is that after a certain 
number of rubs they are learnt by heart. Years ago there was 
advertised in your columns a self -instructor which to a great 
extent eliminated this fault. It was a really clever invention, 
but somewhat expensive, and it was marred by inattention to 
constructional details. In common with the gramophone, it 
had the fault that alteration of the speed altered the pitch of 
the note, which was rather low at best. This could, I think, 
have been remedied. S. F. W. 

Berwickshire. 

H.F. RESISTANCE OF COILS. 

Sir, -In the issue of TI'ireles.s Weekly * for March 10th there 
appeared a most interesting letter relating to the H.F. resist- 
ance of coils by Mr. C. S. Endersby. He quoted the results of 
tests made by him in regard to six different coils. His results, 
which hold for a wavelength of 400 metres, are given below, 
together with results on similar coils at the same wavelength 
and published in The Wireless Troth/ on February 17th. 

The Wireless [World. Mr. E "dersbv. 
Induct- Induct- 

Coil No. Wire Gauge. auce. H F. Tie Wire Gauge nnce H.P. Res. 
1 16 D.S.C. 130 mies.. 3.8 22 D.C.C. 130 mice. 3.8 
2 16 17:C.C. 102 1.5 16 D.C.C. 102 1.5 
3 Litz. 141 2 Litz. 141 ,. 2 

4 20 P.C.C. 253 16.2 - 253 ,. 16.2 
5 20 D.C.C. 128 .. 5.8 128 5.8 
6 30 enamel. 140 6.3 30 enamel. 140 ,. 6.3 

You will agree with me that the accuracy with which H.F. 
measurements can now be carried out is very remarkable ! 

I have forwarded a letter relating to the same matter to the 
Editor of Wireless Weekly for publication. 

While on the subject of low -loss coils, I should like to con- 
gratulate Gambrell Bros., Ltd., on their courage in publishing 
the H.F. resistance of their series of coils in their advertisement 
in your issue of March 17th. There is, however, one unfortun- 
ate omission in their table. The wavelengths for which the 
H.F. resistances hold is not stated. Until this is stated the 
propective purchaser lias not got the full data upon which to 
judge the coil. S. BUTTERWORTH. 

Admiralty Research Laboratory, Teddington, 
* A journal published by the Radio Press, Ltd. 

TRADE NOTES. 

Known as the U.L.A. electric sawbench, 
it is designed fo allow the table to be 
lifted clear of the motor by simply un- 
screwing two nuts, so that the tool can 
be used for portable work such as clean- 
ing and polishing. 

0o00 
Municipal Trading Protest. 

A protest against the practice of certain 
municipal authoritiçs in selling wireless 
apparatus in their electrical showrooms 
is contained in two booklets which we 

have received from the Electrical Con- 
tractors' Association (Incorp.), 15, Savoy 
Street, Strand, W.C.2. 

" It is grossly unfair, ' says the writer, 
" that capital raised on the security of 
municipal rates should be used in direct 
competition with ratepaying traders." 

boon 
Airmax Agents In London. 

The well -known " Airmax " coils are 
now obtainable in London from A. F. 
Bulgin and Co., 9 -11, Cursitor Street, 
Chancery Lane, E.C.4, who llave been 
appointed sole London agents by the 
manufacturers, Messrs. Cooke and 
Stevenson, of Sheffield. 

A number of price reductions are 
announced. 
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Ike Wireless World 
Information Department 
Conducts a Free Service 
of Replies to Readers 

Queries. 

Operating Valve Filaments from D.0 
Mains. 

1 hone a four-valve set, using two bright 
emitters and two D.1í.5 valves, and 
wish to obtain L.7'. from my 240 volts 
D.C. mains. How can I determine 
the correct lamp resistance to use In 
series with the mains and L.7', ter - 
minals of the set? H.J M. 

This problem resolves itself into very 
simple juggling with Ohms law. The 
voltage 240 and the current amperes are 
known, taking the consumption of a bright 
emitter and a D. E.5 as 0.75 amp. and 
9.25 amp. respectively. Therefore, from the 

2 formula R =j = 
2 - 

we find that a resist- 
nee of 120 ohms is called for. A negli- 

gible proportion of this (about 2.5 ohms) 
is supplied by the vaiv filaments. Now 
the resistance of eight 240 -volt 60 -watt 
lamps in parallel is 120 ohms approxim- 

E 240 
ately, because I =j =480 =2 amps. where 

W= power in watts and R= E 240_120 
C 480 

. ohms. Provided that these lamps are 
r:iso in use for different parts of the house 
for lighting purposes, at the same time 
that the set is in use, we have an 
economical proposit ion. Alternatively, 
there are a number of small -1- kW. electric 
heaters which could successfully take the 
place of the hank of lamps. 

0000 
A Single -valve Circuit of High Efficiency 
I wish to construct an efficient single - 

valve receiver designed for the recep- 
tion of a large number of B.B.C. and 
continental stations upon heodhhnncs. 
It is necessary that a coupled 
aerial circuit be employed in order 
to give selectivity, whilst smooth con- 
trol of reaction is essential. 1 have 
been given to understand that it is 
possible to construct an extremely 
sensitive single valve receiver by 
using one coil only. I should there- 
fore prefer to use this circuit pro- 
vided that it is sensitive and 
selective. R.W.H. 

It certainly is possible, as you sug- 
gest, to construct a highly sensitive and 
selective single -valve receiver using only 
one coil, and we illustrate the circuit in 
Fig. 1. Using this circuit, reaction con- 
trol will be found pleasingly smooth, thus 
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greatly facilitating the reception of dis- 
tant stations, whilst the selectivity ob- 
tainable is of a high order. Owing to 
the fact that the single coil required is 
quite easily connected at home, the 
instrument can be made up at a very 
small cost, and is especially to be recom- 
mended to those who wish to receive dis- 
tant stations with a minimum of expense 
and trouble. The coil should consist of 
a total of 100 turns of No. 22 D.C.C. 
wire wound on a former of 3in. dia- 
meter, tappings being taken at the 60th 
and 75th turns. The commencement of 
the winding should be connected to the 
grid of the valve, the 60th turn to the 
earth connection, and the 75th turn to 
the aerial, the end of the winding being 
connected to the reaction condenser. It 
should be pointed out that in this circuit 
no fixed condenser is required across the 

Fig. 1. -A sensitive and selective single-. 
valve circuit. 

telephones. Low - frequency amplification 
can be added in the usual manner, the 
primary of the L.F. transformer taking 
the place of the telephones, but here 
again no shunting condenser is required. 
This circuit will be found quite simple 
to tune. 

ooco 
Re- Filamenting Old Valves. 

I notice that certain arlrertisers under- 
take to re- filament a burnt -out valve 
so that it has any characteristics de- 
sired by the customer irrespective of 
the original characteristics of the 
valve. Is this really possible? 

E.D.S. 
It is, of course, possible to fit a valve 

with any :7lament characteristics irre- 

spective of the nature of the filament be- 
fore disaster overtook it. Thus, it would 
be possible to fit a valve, originally having 
a bright emitter filament, with a dull 
emitter filament of either the 2 -volt .35 
amp. type, or of the 3 -volt .06 amp. type. 
It would not be possible, however, to 
convert a high magnification factor valve 
such as the D.E.3B. into a big power 
valve, even though a filament with heavy 
current consumption were fitted, because 
the difference between a small general 
purpose or high magnification factor 
valve does not depend on filament charac- 
teristics alone, but depends on factors 
such as the disposition of the elec- 
trodes with respect to their distance from 
earls other, and the close or open meshing 
of the grid. 

0000 

An Unusual Aerial. 
I have been given to understand that it 

is possible to use an electric iron as 
an aerial. If this is the case, 1 shall 
be glad if you can give nie the neces- 
sary connections. 

It is certainly possible to make use of 
the ordinary domestic iron as an aerial 
and thereby to obtain results at least 
equal to the average indoor aerial. One 
method is to obtain a small metal tray 
to which a wire should be soldered, or 
otherwise attached, the other end of this 
wire going to the aerial terminal of the 
receiver. The iron should then be placed 
on the tray connected in the usual manner 
to a near -by lamp socket. Virtually we 
are now using the electric light mains 
as an aerial, the " coupling " to the set 
being effected through the capacity exist- 
ing between the wire elements of the iron 
(which is, of course, in direct contact 
was the mains) and the metal bottoni of 
flue iron, which is in contact with the 
tray. The current should not be switched 
on, of course, not because it would con- 
nect the receiver direçtly to the mains. 
but because of the danger of fire owing 
to heating of the iron. In any case 
there would be no danger of " shocks " 
or damage to the receiver by direct con 
tact with the mains, because the metal 
body of the iron is completely insulate I 
from the internal element. A far simple. 
method would be to dispense with the 
tray and simply drill a hole through the 
metallic part of the handle of the iron, 
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and to affix a terminal therein which 
could then be easily coupled up to the 
aerial terminal of the receiver by a length 
of wire. This wire can, of course, be 
quite long, and there is no need of the 
iron being placed in the vicinity of the 
receiver. If fairly close to a broadcast- 
ing station quite good results can be 
obtained by merely placing the iron on 
top of the receiver cabinet, relying on the 
capacity between the iron and the coils 
within the set to act as a coupling. 

o00ó 
Correct Connections of the G.B. -}- 

Terminal 
I noticed recently in the " Readers' 

Problems" section an explanation of 
the reason why it is usually best to 
join H.T. - to L.T. - _rather, than to 
L.T. +, but ho reason Was given for 
always connecting Úx.-F, ' to L.T. - 
rather than to L.T. -}- Can you 
explain this? S.K.D. 

The purpose of. using a grid biasing 
battery is to make-the grid of the valve 
a certain number pf volts more negative 
than the negative: side 'of its filament, and 
consequently we connect the battery 
between the grid and the negative side 
of the filament ... If we connect G.B.+ to 
L.T. + we are making the grid a certain 
number of volts more negative than the 
positive side of the filament. Therefore 
we have first to overcome the " back posi- 
tive E.M.F." of the filament battery 
before we can begin to make the grid 
more negative than the negative side of 
the filament.. Let us take a concrete 
example. Assuming that we desire to 
bias a D.E.5 valve 44 volts negative, and 
that we connect G.B.+ to L.T. +. Now 
Since the D.E.5 uses a 6 -volt battery, it 
is obvious therefore that the L.T.+ ter- 
minal is six volts more positive than the 
negative side of the filament. If we con- 
nect a 4k -volt biasing battery with its 
positive terminal connected to L.T. +. 
and then it is obvious that the grid will 
still be 13 volts more positive than the 
negative side of the filament, and another 
six volts negative will have to be added 
to the grid battery in order to overcome 
the 6 volts positive bias applied by con- 
necting G.B.+ to L.T.+ instead of to 
L.T. -. The disadvantage then of con- 
necting G.B.+ to L.T.+ is that no benefit 
is derived anti we have to use an unneces- 
larily large grid battery. 

0000 
An Impromptu Loud- speaker. 

I ant, using an 0 -v -2 receiver in conjunc- 
tion with a low- resistance loud- 

- speaker, and recently when dis- 
connecting the loud - speaker I 
found that I could faintly, 
but quite clearly, hear the local 
station programme emanating from 
the receiver itself, although no tele- 
phones or loud- .speaker were attached 
to it, nor, indeed, anywhere near it. 
Can you- explain this phenomenon? 

P.R.C. 
Since in order to propagate sound it is 

necessary that some object be set into a 
state of mechanical vibration; it is obvious 
that some portion of your receiver must 
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BOOKS ON 

THE WIRELESS VALVE 
Issued is coniunc ion with " The Wireless World." 

" WIRELESS TELEPHONY," by R. D 
BANGAY. Price 2/6 net. By Post, 2/9. 

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

" WIRELESS VALVE RECEIVERS 
AND CIRCUITS IN PRINCIPLE AND 
PRACTICE," by R. D. \BANOAY and N. 
Asesam OE, B.Sc. Price 2'6 net. By Post, s /ra 
"THE THERMIONIC VALVE AND ITS 
DEVELOPMENT IN RADIO TELE- 
GRAPHY AND TELEPHONY," by Dr. 
J. A. FLEMING. Price r5;- net. By Post, I5/9. 

" CONTINUOUS WAVE WIRELESS 
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be vibrating in step with the audio 
frequency electrical impulses present in 
your L.F. amplifier. The most Iikely 
source of this trouble is to be found in 
the laminations of your telephone trans- 
former, which in all probability. have 
become somewhat loose. Since these 
laminations are, of course, directly in the 
path of the varying magnetic field asso- 
ciated with the transformer, they will, if 
at all loose, tend to vibrate in the same 
manner as the diaphragms of the tele- 
phones, and so feebly reproduce any 
strong signals that are received. Steps 
should be taken to remedy this trouble, 
since it does, of course, definitely repre- 
sent so much energy loss in the receiver. 
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What's Watt? 
I am constructing a unit for obtaining 

different H.T. voltages from my 
240 -volt D.C. mains, and, while I 
folly understand that in order to 
calculate the value of the various 
voltages I shall obtain with certain 
lamps, it is necessary that I know 
the resistance of those lamps, I am 
much puzzled concerning the precise 
method of ascertaining these values, 
some lamps being marked in candle- 
power and some in watts, which is 
very confusing. Can you shed any 
light on this matter? J.L.C. 

It is usually customary for lamp manu- 
facturers to mark metallic filament lamps 
with the actual wattage, whilst the 
cheaper carbon lamps are rated by their 
candle -power, presumably in order to 
conceal their wasteful consumption of 
energy. There are, broadly speaking, 
three types of lamps available : the 
ordinary carbon lamp, taking about 4 
watts per candle -power ; the ordinary 
metal filament type, taking 1 watt per 
C.P. ; and the " half- watt " type, taking 
half -watt per C.P. Let us take the 
specific instance of an ordinary 240 -volt 
16 C.P. carbon lamp and find its resist- 
ance. First find the wattage, which is 

easily done by multiplying the candle- 
power by 4, and gives us 64 watts. 
Having now the vo.tage and wattage, 
the procedure for finding the normal re- 
sistance of the filament is now the same 
as for any type of lamp. There are 
various methods of accomplishing this, 
but probably the most direct is to take 

E2 
the formula R= and substitute 

watts 
when we find that the resistance of the 
lamp =900 ohms. 
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The Efficiency of Dull Emitters. 
I have for a long time been using an ordin- 

ary bright emitter valve in nty.singte 
valve receiver with great success, but 
far the- sake of economy I arm think- 
ing of substituting same by a 2 -volt 
dull emitter. I have been advised 
by a friend, however, not to do so. 
He states that dull emitters are defi- 
nitely less efficient than bright emitter 
valves, and I should be glad of your 
ruling in this matter. A. C. C. 

Given a bright emitter in good condi- 
tion, and a dull emitter of the type you 
mention in equally good condition, we 
would say most definitely that you would 
find the dull emitter no less efficient than 
the bright emitter; indeed, it would pro- 
bably be found that the dull emitter was 
distinctly more efficient. There is, un- 
fortunately, still a prejudice against the 
dull emitter in the minds of many ama- 
teurs. When these valves were first put 
on the market this feeling was un- 
doubtedly justified, as some of the earlier 
dull emitter valves were very delicate and 
uncertain ;n their action, losing their 
emission rapidly in spite of the utmost 
care being taken with them. Unfortu- 
nate experiences with these earlier models 
has produced a lasting feeling of distrust 
in the minds of many people. Nowadays 
the dull emitter is an extremely robust 
article, and will give sterling service if 
used according to the- makers' instruc- 
tions. This more especially applies to 
dull emitters of the two- and six -volt 
class, which, if used with a two- and six - 
volt accumulator respectively, are practi- 
cally " foolproof." The 0.06 amp. valve 
is, of course, a more delicate instrument, 
and requires greater care, and, owing to 
the awkwardness of its operating volt- 

- age, can very easily be damaged by the 
ignorant novice. Of course, from the 
point of view of the pure novice, the 
bright emitter does possess one great ad- 
vantage, which is that as long as the 
filament lights, it can, in nine cases out 
of ten, be taken that it is in working 
order, and when abused beyond all limit, 
it burns out and thus gives the user a 
definite indication of its demise. With an 
0.06 amp. valve on the other hand, it will 
often be found that it will not burn out 
even if connected directly across a six - 
volt accumulator with no resistance in 
circuit, although, of course, it will be com- 
pletely ruined. To all appearance, how- 
ever, the valve is as good as new, and the 
inexperienced user is deceived into think- 
ing that the valve is still efficient because 
the filament lights. 
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