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EDITORIAL COMMENT 

Service 
Not a Synonym for Trouble 

HE fact that a wireless receiver 
is so intricate a piece of appara- 
tus, incorporating mechanical 
as well as electrical components 

always liable to develop defects, makes 
it fairly certain that however well a 
receiver is designed and however care- 
fully constructed and tested by the 
manufacturer, there must always re- 
main a possibility, and indeed a 
probability, that from time to time 
some attention will be necessary by 
way of maintenance and service. If 
we accept, then, that a wireless set, 
just like a motor car, will require 
occasional attention after purchase, the 
next point for consideration is how this 
problem of service should be tackled in 
the case of wireless sets. 

The subject is one which has 
demanded the attention of manu- 
facturers and dealers ever since broad- 
casting began, and even to -day no 
uniform method of dealing with the 
matter has been adopted. 

Much of the trouble seems to arise 
from the fact that the public has not 
had the question of service put to 
them on a satisfactory basis. The 
guarantee given with a new motor car 
normally covers the replacement of 
parts which, during the period of the 
guarantee, are found to develop de- 
fects, but ordinary wear and necessary 
adjustments are the responsibility of 
the owner, and either he attends to 
these himself or pays for the' work to 
be done at a service station or garage. 
If the same attitude towards wireless 
sets were adopted, it would clear up 
much of the present misunderstanding. 

We do not wish to make excuses for 
the manufacturer who sends out his 
receivers carelessly constructed and 
improperly tested, but we believe that 

manufacturers whose sets give undue 
service trouble will not survive, so that 
carelessness of this kind will find its 
own remedy. We would, however, like 
to see a clear statement from manu- 
facturers as to just what their guaran- 
tee is intended to cover, and for the 
guarantee to be uniform. The facts 
should then be made clear to the 
purchaser, so that where ordinary 
servicing to his set is required he 
accepts it and the charges for it with 
the same good grace that he would in 
the case of his car. 

Dealers in all parts of the country 
should take the question of service 
seriously, putting it upon a business 
footing and equipping themselves with 
the necessary apparatus and staff to 
ensure that they are competent to 
carry out the work to the satisfaction 
of their customers. To expect a com- 
pletely trouble -free wireless receiver 
would be to ask an impossibility. If 
we accept, as we must, that service is 
an essential part of the radio industry, 
let it be tackled effectively and with a 
proper spirit, shown both on the side 
of the dealer and the customer. 

New B.B.G. Governors 
A Happy Selection 

THE choice of Sir Ian Fraser, M.P. 
for St. Pancras North, and Dr. 
J. J. Mallon, of Toynbee Hall, as 

governors of the B.B.C., is a matter 
for very general satisfaction. 

Sir Ian Fraser is particularly well 
known to our readers because of his 
long association with wireless and 
broadcasting interests. 

His decision to retire from the House 
of Commons will be regretted, but the 
reasons which he has given for this 
decision are consistent with the high 
ideals of public service which have 
always characterised his actions. 
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The Year's Progress 

The new motor -vessel " Stirling Castle," which carries an extremely comprehensive wireless installation. A general extension of marine wireless services is happily reflected in increased safety of life at sea. 

THE long-range telephone services 
continued to grow during the 
year,. but at a much less hectic 
rate than was the case a féw` 

years ago when the field for expansion was 
almost clear. The reduction of rates, 
however, was a marked feature. 

At the beginning of the year, Brazza- 
ville, in French Equatorial Africa, was con- 
nected to the Brussels -Belgian Congo 
service, and San Domingo and Honduras 
were brought into the London -New York 
radio -telephone circuit. In February, 
there was an interesting ceremony con- 
ducted through the medium of this trans- 
atlantic circuit when Sir William Bragg, 
by lighting a candle at the Royal Institu- 
tion in London, released electrical energy 
which was used for the opening ceremony 
of the Museum of Science and Industry 
in New York, the speeches in London and 
New York being broadcast throughout the 
United States. In March, a service was 
opened between this country and Kenya, 
Uganda and Tanganyika at a rate of 
£4 ros. for three minutes' conversation, 
and in July this circuit was extended to 
various towns in Kenya. In April, the 
England -Cairo service was extended by 
landline to Baghdad. In May, a service 
was opened between the Orkney and Shet- 
land Islands, and also with Guernsey on a 
five -metre wavelength, this latter being 
the highest power ultra -short-wave com- 
mercial telephone link in the world. 

In June, reduced rates for Saturdays 
were introduced on the Egyptian and 
Argentine circuits, and in July, important 
reductions in rates were made for the 
transatlantic service with the United 
States and Canada. In this service the 
rate for the three -minute call between this 
country and the first zone overseas (in- 
cluding New York and Montreal) was 
reduced from £6 to 4 4s., between 
io a.m. and ro p.m., and from £4 4s. to 
£3 between ro p.m. and ro a.m., these 
reduced night rates being applicable 
throughout Sundays. Corresponding re - 

DEVELOPMENTS IN 

WIRELESS 

COMMUNICATION 

By LT. -COL. CHETWODE 

CRAWLEY, LVI.I.E.E. 

N this, the last issue of the old year, we follow our usual practice by 
publishing an authoritative article on non -broadcasting wireless 

developments of the past 12 months. Extensions of the long-distance 
radio -telephone and telegraph services are recorded, while increasing 
use is being made , of ultra -short waves for communication at short ranges. 

ductions were made for the other zones, 
and the rate for Cuba and Mexico was 
reduced from £7 16s. to £6, but with no 
further reduction at night. In August, 
the £6 rate to Japan was reduced for 
Saturdays to b3. 

In August, too, the first zone in the tele- 
phone service with Atlantic liners was 
extended in a westerly direction from 
longitude 18 degrees west to longitude 
35 degrees west. 
The lower rate of 
LI 16s. for three 
minutes was thus 
extended from 500 
miles west of Land's 
End to about half- 
way across the 
Atlantic. Beyond 
this distance a 
double rate of 

3 Its. is charged. 
In November, the 
rate for calls via 
New York, when 
direct calls to the 
ship are subject to 
delay, was reduced 
f o m £7 4s. to 
£5` 8s. 

In October, a ser- 
vice was opened to 
all parts of Porto 
Rico at £4.16s., and 
at the same time 
substantial reduc- 
tions were made in 
the rates to the Bahamas, Columbia, 
Costa Rica, Dominica, Guatemala, 
Hawaii, Honduras, Nicaragua and 
Panama. 

In November, for the first time, an ex- 
change of speeches was conducted be- 

tween a ship at sea and a public gather- 
ing in London. On this occasion a 
luncheon was being given to honour Sir 
George Brown, who was retiring from the 
European general managership of the 
Canadian Pacific Railway. Speeches at 
the luncheon were heard in the C.P.R. 
liner " Empress of Britain," which was on 
the outward voyage, 1,200 miles from 
England, and speeches made aboard the 

liner were heard by 
those assembled at 
the luncheon in 
London. 

On the telegraph 
side no new ser- 
vices were estab- 
lished directly with 
this country. 
Abroad, duplicate 
circuits were estab- 
lished in March be- 
tween New York 
and Rio de Janeiro, 
Haiti and Prague, 
and a new circuit 
opened with San 
Salvador. In April. 
services were 
opened between 
Bangkok, Sierra 
Leone and Vienna, 
on the one hand, 
and Saigon, Mon - 

installed 

Siemens' direction - 
finding apparatus 

on board the M.V. " Imperial 
Star." 

rovia and Oslo on the other. In May, 
Tokio and Vienna were connected with 
Oslo and Riga respectively, and, in June, 
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The Year's Progress- 
Tokio, Rome and Aden with Tientsin, 
Addis Ababa and Makalla. In July, a cir- 
cuit was opened between Tokio and Mos- 

cow, and in September between Beyrouth 
and Djibouti. 

All direct wireless 
telegraph services 
with Ethiopia were 
closed on May 4th, 
and there are now 
only two circuits, one 
between Ad dis 
Ababa and Rome 
and the other be- 
tween Addis Ababa 
and Asmara, both of 
which are conducted 
by the Italian Gov- 
ernment. 

In June, the Radio 
Corporation of 
America gave a very 
interesting demon- 
stration of facsimile 
transmissio n on 
ultra -short waves of 
about 3 metres be- 
tween New York and 
Philadelphia. T h e 

total distance was 90 
miles, and there were 
two. iniernnewte.íße, 
lay stations at visual 
distances. These in- 
termediate stations 
were switched on and 
off automatically by 
a tone signal from 

Chamber of Shipping has issued some in- 
formative figures. From these it appears 
that our shipping is now two and a half 
times safer than before the \Var, and 
foreign shipping nearly twice as safe. Of 

The Overseas Radio -telephone Exchange, 
Faraday House, London. This photo- 
graph shows technical operators at work 
on the Australian and New York circuits. 

either terminal station. Six waves were 

used for the complete circuit, and were 
scrambled for secrecy. It was said that 
this demonstration showed such great pos- 
sibilities for multiple transmission that 
wireless in the future might not only steal 
land line traffic, but might even dip into 
the mail bags. 

The increased activity in shipping was 
reflected in the year's progress of the ship - 
to -shore wireless services. It is interesting 
to note that there are now about 15,000 
ships fitted with wireless throughout the 
world as compared with about 14,000 five 

years ago. Of these, over 8,000 are still 
equipped with spark installations, the 
remainder having valve sets ; arc trans- 
mitters have now passed away altogether. 

The number of ships fitted with direc- 
tion -finding apparatus has nearly doubled 
in the last five years, and is now well over 
5,000. There is also a rapidly increasing 
number of small craft fitted with low - 

power telephone equipment suitable for 
communication up to a range of about 15o 

miles. It is interesting, too, to see how 
this fitting of vessels with wireless has 
affected the safety of the ships and the 
men they carry, and in this connection the 

the world's tonnage we own a third, bu 
of the world's losses we suffer only a quar- 
ter. As regards crews, the loss for the four 
years before the war was 1 in 582 (or, if 

the " Titanic " and " Empress of India," 
which were exceptional losses, were 
omitted, r in 412), whereas in the period 
1932-34 the losses were 
only I in 2,36o, indi- 
cating that the losses 
are now about 4 to 6 
times less than before 
the War. As regards 
passengers, for every 
19 lost in the period 
1910-14, only 1 was 
lost in the period 
1929-33. 

At the beginning of 
the year wireless was 
concerned in a drama- 
tic episode of life-sav- 
ing in the Antarctic. 
The American ex - 

Receiving points 
at the P.O. Land's 
End station, which 
communicates with ships. The transmit- 

ting gear is seen in the background. 

been missing since November 23rd, and 
on January 2nd " Discovery II" sailed 
from New Zealand in search of them, 
keeping in touch with civilisation by 
short-wave communication with Portis- 
head Radio in England. The progress of 

the search was followed keenly through- 
out the world from the messages sent 
direct from the ship to Portishead across 
io,000 miles of space, eventually culmin- 
ating in the message, " Both alive and 
well," on January 17th. 

" Greetings " at Sea 

On April ist the special inland tele- 
graph service of " Greetings " telegrams 
was extended to radiotelegrains from 
ships at sea, the radios being copied on to 
the special greetings form at delivery 
offices and delivered to the addresses in 
the special envelope. The extra charge 
for this service is the cost of the indicator 
word, " Greeting." 

On July ist important reductions in 
ship -to -shore rates were introduced in this 
country. The old standard charge of 11d. 
a word for the ordinary full -rate plain lan- 
guage message had been in force here,. 
and in most other c r trip ,.. since. the 

- - ati r '1:1$ÿs öf ship -to -shore communic- 
tiòns, and it had been felt for some time 

that, although there were lower charges 
for short -voyage ships, for tourist traffic 
and for ship letter telegrams some suit- 
able time should be chosen for the reduc- 
tion of the standard rate and the readjust- 
ment of others. 

Ships' traffic, which had suffered in the 
slump years, was showing an encouraging 
upward trend, and for this, amongst other 
reasons, it was decided to reduce and 
readjust rates this year. Accordingly the 
standard rate was reduced from 11d. to 
8d., which covers direct transmission to, 
or reception from, suitably equipped ships 
in all parts of the world, via Portishead 
Radio. The rate for messages sent from 

plorer, Mr. Ellsworth, and the Canadian 
airman, Mr. Kenyon, who had set out on 
exploration work near the South Pole, had 

the high -power station at Rugby was 
reduced, too, from us. 6d. to is. a word. 
This service meets the need of ships in dis- 
tant waters which can receive Rugby's 
transmissions, but are not themselves 
fitted with short-wave equipment which 
would allow of communication with 
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Portishead. The rate of 4d. a word for 
short -voyage ships was not altered, but 
was made available to all ships regularly 
engaged on voyages of not more than 
1,000 miles from a port in the British 
Isles, instead of being limited to those on 
voyages up,to 200 miles. 

An interesting monthly communication 
was conducted during part of the year by 
Portishead Radio with the Oxford Uni- 
versity Arctic Expedition in North East. 
Land. It was a land of evil reputation, 
as all previous expeditions, including that 
of Nobile during 1928, had met with 
disasters of one sort or another. This 
Oxford Expedition, led by Mr. A. R. 
Glen, was the first to winter there, and 
obtained a mass of very useful informa- 
tion, including, from the wireless point of 
view, data on signalling conditions in the 
ionosphere, collected for the first time 
from a position north of the auroral belt. 

In June, the " Queen Mary's " maiden 
voyage to New York produced a record 
in wireless traffic for the trip which will 
take some beating. The total telegraph 
traffic handled on board amounted to 
nearly 132,000 words, of which Portis- 
he',d Radio aioi ç dea,l..with about .50, coo, 
and the telephone traffic to 149 ía11 , tot- 
ling 826 minutes. In addition, 4o broad- 
cast programmes were sent from the ship 
to America, England, France, Denmark 
and Holland, occupying 647 minutes. 

The equipment in the " Queen Mary " 
has already been fully described in this 
journal,* and it will be remembered that 
it consists of four large transmitting 
plants, eight receivers and a self-con- 
tained emergency set, as well as a DF 
installation and equipment for two life- 
boats. 

During the year there has been a con- 
siderable addition to the number of small 
ships, mostly fishing craft, fitted with 
wireless telegraphy and telephony, and 
the traffic of these vessels with the shore 
is increasing satisfactorily. More than half 
this traffic is carried out with Wick Radio 
in the north of Scotland, and arrange- 
ments have now been made to increase the 
capacity of that station by placing the 
receiving aerials at about a mile fröm the 
station, thus allowing of the simultaneous 
working of more than one channel. 

All the coast stations are equipped with 
telephony for this communication with 
small craft, and for the last couple of 
years the telephony set in the coast sta- 
tion at Seaforth, near Liverpool, has been 
linked up experimentally to the land lines, 
so that communication could be carried 
out direct between the ships and sub- 
scribers on shore. It was considered that 
the same facility should be provided from 
an East Coast station, so a similar link ser- 
vice is being opened at Humber Radio. 

Some interesting experiments in sending 
facsimile weather maps to Atlantic liners 
have been carried out during the year by 
the Radiomarine Corporation of America, 
in co-operation with the U.S. Weather 
Bureau. The weather map measures 

* The Wireless World, May 29th, 1936 

8 inches by io inches, and takes 20 min- 
utes to receive. Maps have been received 
from America in European waters on a 
frequency of 13 kc / s, 6 kc / s being used 
for shorter ranges. 

In the case of air communications, 
every aircraft used for international public 
transport and capable of carrying ten or 
more persons must be equipped with wire- 
less, and all of those of 2,000 kg. or over 
must be so equipped if on a day flight of 
more than 16o kms., or over 25 kms. 
across sea, or for night flying. 

There are now over a dozen stations in 
this country for civil aviation, and it is 
indeed common practice for aerodromes 
to have short-range stations for close con- 
trol. It has not yet been found necessary 
to arrange for commercial traffic direct 
between aircraft and ground stations in 
this country, but service traffic is rapidly 
increasing owing to the expansion of in- 
ternal air services. The bulk of this traffic 
consists of route traffic and meteorological 
messages, and the rest of messages in con- 
nection with navigation. At the begin- 
ning of the year a modified medium -wave 
radio beacon was brought into service at 
Croydon to provide approach guidance for 
aircraft not equipped with the special 

ceiuersstirgd for the ultra -short wave 
system, änd'a great *leg Cit wee has been 
done on blind landing systems. 

These arrangements provide for guid- 
ing the aircraft to its landing place after 
it has been brought by ordinary DF to 
within about twenty miles of the areo- 
drome. From that distance the pilot is led 
in by a system of two 9 -metre beams from 
a station in the aerodrome. One beam 
sends out a series of dots on one side of 
the true course, the other beam a series of 
dashes on the other side of the true course. 
When the aircraft is on this true course 
the beam signals merge together, so that 
the pilot hears a continuous dash in his 
telephones ; he is provided as well with a 
visual indication. The distance from the 
aerodrome is found by means of marker 
beacons. The first marker beacon is about 
three miles from and the second one on 
the edge of the aerodrome. These beacons 
send out a vertical sheet of wireless radia- 
tion at right angles to the path of ap- 
proach, and when the aircraft passes 
through the sheet of radiation a receiver 
is actuated and an indicating lamp is lit 
in the aircraft. 

Much work, of course, has been carried 
out during the year in connection with the 
Empire air routes ; for instance, over a 
score of stations have now been arranged 
for the England -South Africa route so that 
the flying boats may be in constant touch 
with e ground throughout the entire 

uf y. 

Internzatonnal Radio Vocabulary 
Important Work in Preparation 

THE International Electro -Technical Com- 
mission has issued an advance announce- 

ment regarding the forthcoming publication 
of the first edition of the International 
Electro -Technical Vocabulary, which is due 
to appear next year. This event marks the 
culmination of many years' work by dele- 
gates from all parts of the world. 

Definitions are to be given in both English 
and French (the official languages of the 
I.E.C.), while a translation of the terms 
only will appear in German, Italian, Span- 
ish and Esperanto. 

Some at least of the language difficulties 
encountered in drafting internationally 
acceptable definitions in both English and 
French have been surmounted by the action 
of the British and American Committees, 
who agreed that the definitions should in 
the first place be drafted in French. 

This first edition of the Vocabulary repre- 
sents an attempt towards the unification of 
electrical nomenclature, and although, only 

CATHODE-RAY 
TUBES IN THE 
MAKING.-This 
photograph, taken in 
the CR section of the 
Ferranti valve fac- 
tory, shows different 
stages in the manu- 
facture of 14 - inch 
cathode ray tubes, 
which will eventually 
be used in Ferranti 
television receivers. 

one of its 14 sections (that headed Radio- 
communication) deals exclusively with our 
subject, it will probably be accorded at least 
as warm a welcome in wireless circles as in 
other branches of electrical engineering. 

The price of the Vocabulary has been 
tentatively fixed at approximately ros., the 
exact price being dependent on the antici- 
pated demand. Those interested are invited 
to request the British National Committee 
of the I.E.C. to reserve a copy or copies on 
publication; the address is c/ o The British 
Standards Institution, 28, Victoria Street, 
London, S.W.'. 
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Improving the By E. L. GARDINER, B.Sc. 

uperregenerative Set 
CONVENTIONALLY, pure 

sine -wave oscillations are used 
for quenching in super -regenerative 
receivers. But the author of this 
article advances the opinion that 
oscillations of saw -tooth form, giving 
more rapid quenching combined with 
a longer building -up period, confer 
important advantages in several 
directions. The practical application 
of the theory is described, and it is 

shown that the functions of quench 
generator and wave form " corrector" 
may be carried out by a single 

multiple valve. 

THE increasing use to which wave- 
lengths below ten metres are 
being put is responsible for an 
ever-growing demand for a 

simple receiver which will give good results 
on these wavelengths. Whilst there can 
be little doubt that the superheterodyne in 
its specialised form is the best type of 
receiver for this purpose, considerable 
skill in design and construction is neces- 
sary to obtain high sensitivity and ease of 
handling, whilst the cost must necessarily 
be quite high and may not always be con- 
sidered justified for a receiver for ultra - 
short wavelengths alone. 

The simple regenerative receiver can 
give quite good results in this region for 
the reception of telegraphic signals, but 
lacks sensitivity for the reception of tele- 
phony, and is unduly affected by traces of 
frequency modulation present in most ultra - 
short wave signals, which gives rise to poor 
quality or even complete unintelligibility. 
It also calls for very great care in construc- 
tion, and adjustment at very high fre- 
quencies, and preferably for the use of 
special valves. 

It is therefore not surprising that the 
super -regenerative receiver remains by 
far the most widely used type in this field, 
and seems likely to remain so for many . 

purposes. It has the great advantages of 
high sensitivity and ease of adjustment, 
together with simplicity and low cost, it 
being possible to construct quite an 
efficient receiver with only a single valve, 
although two or three are more general ; 

in view of these good properties any 
further technical improvements which can 
be added are likely to meet with general 
approval. In addition, the circuit 
possesses the valuable properties of a high 
degree of inherent AVG action and an 
ability to discriminate against local noise : 

attributes too valuable to neglect lightly. 
Its drawbacks lie in poor selectivity and 
a tendency to bad quality when the signals 
received are deeply modulated ; the former 
factor is, however, unimportant as yet, 
since the wavelengths below ten metres are 
far from congested, and there is no diffi- 
culty, for example, in separating the 
vision sound programmes from their neigh- 
bouring transmissions, while the question 
of quality has probably been overstressed. 
The modulation of transmissions on these 
wavelengths is not usually very deep, and 
provided that a high quenching frequency 
is adhered to and ample magnification pro- 
vided after detection (so that the signal 
level can be kept low at the detector grid) 
the quality of reproduc- 
tion will be adequate for 
general listening. 

The efficiency of the 
circuit is clearly depen- 
dent basically upon that 
of the super -regenerative 
process itself. This in 
turn is brought about through the action 
of a local oscillator of relatively low fre- 
quency upon a more -or -less normal 
detector stage in which ample reaction is 

available. The various factors which 
determine the effectiveness of this quench- 
ing oscillation have been the subject of 
considerable investigation, and are com- 
paratively well known. 

Thus, for example, it is found that the 
amplitude of the quenching oscillation 
should bear a relation to that of the detec- 

ew Method 

uenchíng 

for determined by the degree of regenera- 
tion applied to the latter, and this relation 
is arrived at in practice by controlling the 
regeneration of the detector or the ampli- 
tude of the quenching oscillation, or both, 
and by suitable circuit design. Details of 
this factor are outside the scope of the 
present article, but have an important in- 
fluence upon the behaviour of the receiver, 
its signal-to-noise ratio and sweetness of 
handling. 

Again, the choice of the optimum 
quenching frequency has been the sub- 
ject of investigation, and it has been 
established that this should be approxi- 
mately proportional to that of the incoming 
signals, being of the order of 0.05 to 0.005 

of the signal frequency. 
Broadly speaking, it is 
found that lowering the 
quenching frequency re- 
sults in improved sensi- 
tivity and increased 
selectivity, with an in- 
creased tendency to dis- 

tortion if the incoming signals are heavily 
modulated or subject to frequency modu- 
lation ; whereas raising the quenching 
frequency cleans up this distortion and 
broadens the selectivity somewhat. At 
some intermediate value there will be an 
optimum frequency for any wavelength 
which results in best sensitivity and 
cleanest reception, and which is fortun- 
ately not critical. 

Little if any attention seems to have 
been given to the third factor which in- 

k 
DETECTOR 

G ß VALVE 

H T + 

QUENCHING HT- 
VALVE 

Fig. 1. - Super -regenerative receiver with an extra valve for modifying the wave -form of the 
quenching oscillations. 
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fluences the quenching oscillation, namely, 
its wave -form ; the general assumption 
having been made that this is sinusoidal 
and unimportant ; and the writer therefore 
thought it desirable to make preliminary 
investigations into this factor, and to deter- 
mine if in fact it has any appreciable 
effect upon the performance of the 
receiver. 

Saw-toothed Quenching Waves 

Considerations of the simple theory of 
super -regeneration would seem to suggest 
that a decided improvement should result 
from a departure from the sinusoidal 
quenching oscillation. The operation of 
the detector stage is regarded as consisting 
of alternate periods each of about the 
duration of one half -cycle of the quenching 
oscillation, although not exactly in phase 
with this. During one of these periods in 
which the bias of the detector is favourable 
for regeneration the detector builds up 
towards a state of self -oscillation and 
signals experience a considerable amplifi- 
cation as a result of this intensive regenera- 
tion. At about the time when a state of 
continuous oscillation is reached (the exact 
period depending upon the adjustment of 
the relative amplitudes) the reversal in 
polarity of the potential applied to the 
detector grid by the quenching oscillation 
occurs, and the bias becomes unfavourable 
to regeneration with a consequent damp- 
ing out of the oscillations. The process is 
then ready to repeat itself with the next 
cycle of the quenching oscillation. 

It can thus be seen that the most 
efficient operating condition might be 
expected to occur when the period of 
damping is as brief as possible- and the 
damping bias very great, thus minimising 
the time spent in 
this inactive state 
during which no 
signal amplification 
occurs, whilst at the 
same time the re- 
generative periods 
should be as inten- 
sive as possible, 
and increased in 
frequency to com- 
pensate for the 
reduced duration of 
the damping 
periods. In the case 
of a sinusoidal 
quenching oscilla- 
tion the two periods just referred to may 
be expected to be similar in duration, 
corresponding approximately with the 
half -cycles of the oscillation. Moreover, 
the conditions for regeneration or quench- 
ing will not be fully effective throughout 
each half -cycle, since the bias is only at 
a maximum for an instant at the peak of 
each of these, and is rising or falling ' 

during most of the time. Better efficiency 
might be expected if a complete instan- 
taneous reversal of the quenching 
potential could be obtained, the wave- 
form being thus rectangular instead of 
sinusoidal ; but since this is very difficult 

Fig. 2.-Sinusoidal quenching oscillation 
cycle, compared with the modified wave -form 

advocated by the author. 

to obtain electrically a saw -tooth wave- 
form of the type employed in cathode-ray 
time base circuits was considered the next 
best to adopt, the phase of this being such 
that the sudden sharp peak of the tooth 

indicated a noticeable improvement in per- 
formance, and hence it was thought worth 
while to try out a more practicable 
arrangement, and a circuit was set up on 
the lines shown in Fig. 1. Here the 

Fig. 3.-A practical version of the experimental circuit shown in Fig. 
combines the functions of quenching oscillator and wave -form 

is used to give a rapid and brief but in- 
tensive quenching action, whilst the 
build-up period is relatively longer in 
duration. Combined with an increased 
quenching frequency to take advantage of 
the reduced overall period of the cycle of 
operations this effect has been confirmed 
experimentally, and is further confirmed 
by the fact that the optimum value of 

quenching fre- 
quency becomes 
higher when the 
wave -form is thus 
changed in accord- 
ance with the above 
theory. 

Tests to verify 
this effect have 
been made with a 
normal type of 
super - regenerative 
receiver operating 
mainly in the five - 
metre amateur 
waveband. Nor - 
mally the receiver 

employs a low -capacity type of detector 
valve followed by one AF stage. A sepa- 
rate quenching oscillator valve having 
variable frequency and amplitude controls 
is employed, and an optional RF stage is 
used before the detector to improve selec- 
tivity and reduce reradiation. The set is 
in frequent use and its capabilities well 
known. 

As a preliminary test the quenching 
valve was disconnected and replaced 
by a cathode-ray time base generator 
giving saw -tooth wave -form which could be 
adjusted to similar frequency and 
amplitude. Tests on well-known stations 

r ; a triode -pentode 
corrector. 

original quenching oscillator is employed 
again, but the potential from it is not 
applied directly to the super -regenerative 
detector, but to the grid of an inter- 
mediate valve V, which might be de- 
scribed as a wave -form corrector. This 
valve is over -biased to beyond anode cur- 
rent cut-off potential, which can be- con- 
veniently effected by a rather low resist- 
ance potentiometer across the HT supply 
with its slider taken to the valve cathode. 

Modifying the Wave -form 
This biasing resistance R modifies the 

quenching wave form and becomes quite 
an important control in the modified cir- 
cuit. The correcting valve operates 
under Class " C " conditions, namely, 
with zero anode current, and potentials set 
up across its anode resistance are applied 
to the grid of the detector as quenching 
potentials. Under these conditions there 
will be no extra grid potential applied to 
the detector during build-up periods since 
the anode current of the corrector is zero, 
and hence a suitable permanent bias 
should be applied to the detector ; this 
may best be obtained experimentally from 
a battery, and the polarity and voltage 
of this should be set to the value which 
gives the readiest and most intense oscil- 
lation of the detector. This may be found 
by trial for the type of valve in use by 
reducing reaction coupling temporarily 
until oscillation ceases, and finding the 
bias at which minimum coupling is 
needed. 

With the corrector valve working in 
this manner, anode current will only flow 
for brief periods during the positive peaks 
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of the quenching oscillation at its grid, the 
duration of these brief anode pulses 
depending upon bias applied. Thus aat 

these instants the detector receives a 

quenching pulse which can be made of 

high intensity but short duration, whilst 
at other times the bias is that selected for 
maximum reactive build-up. A condition 
of maximum efficiency is therefore more 
nearly obtained than if the sinusoidal 
quenching oscillation were applied directly 
to the detector. If the bias to the correct- 
ing valve be reduced to the normal value 
for amplification, the quenching oscillation 
will be merely amplified and normal super- 
regenerative operation obtained. As the 
bias is increased to the cut-off point and 
beyond, the wave -form becomes of the 
nature shown in the lower curve of Fig. 2, 

and improved efficiency results. 
The circuit just described may be 

criticised on two counts. First, the 
quenching pulse is negative and produces 
suppression of the oscillations by momen- 
tarily cutting off anode current in the 
detector, whereas a more usual method is 

to damp out the oscillations by the appli- 
cation of a positive potential and the effects 

of the resulting grid current. This method 
results in a lower quenching amplitude and 
more rapid quenching. Secondly, an 

extra valve is necessary to give the desired 
wave -form distortion. 

Both these points are taken care of by 
the circuit of Fig. 3, which is that of a 

practical receiver now in use. Here the 
load resistance across which the quenching 
potentials are built up is moved to the 
cathode circuit of the correcting valve, and 
functions of oscillator and corrector are 

combined in a dual valve. Almost any 
triode-hexode or similar type can be 

adapted to this work, that used in the cir- 

cuit given was a TP4, and, although the 

theory of operation is somewhat different, 
valves of the common cathode type such 
as the FC4 will also operate. The condi- 
tions in the circuit of Fig. 3 are similar to 
those in Fig. Z, the hexode section of the 
valve being over -biased by the resistance 
R. The remainder of the circuit is self- 
explanatory. 

It is interesting to note that, owing to 
the extra quenching amplitude obtainable 
in a circuit of this type employing an 
amplifying stage, it is possible to employ 
either positive or negative pulse quench- 
ing, and interesting comparisons become 
possible with slight circuit alterations. 
The action of the super -regenerative detec- 
tor is so complicated in detail by the effect 
of small phase displacements and by the 
wide range of possible amplitude relation- 
ships between the operating conditions of 

detector and quench that no attempt has 
been made to explain the operation fully ; 

neither is it possible to measure the im- 
provement in performance resulting from 
wave -form changes with the type of equip- 
ment normally available. It is a matter of 
great difficulty to obtain valid performance 
measurements at ultra -high frequencies 
unless exceptional facilities are available. 

Fortunately, however, the circuits 
described lend themselves well to experi- 

mental treatment, and will operate over 
wide ranges of conditions, and thus pro- 
vide an interesting field for the experi- 
menter. 

A further modification which has been 
tested with success is the use of a neon 
oscillator of conventional type as generator 
of the quenching oscillation. This circuit 
generates a saw -tooth wave -form which 
seems somewhat preferable to the conven- 
tional sine wave. 

The degree of improvement obtainable 
by the use of a modified wave -form in the 
manner described is not easy to assess 
exactly, and has not been measured for 
weak radio -frequency inputs. In the case 
of a strong signal an increase in modula- 
tion response at r,000 cycles has been 
measured in the detector anode circuit as 
of the order of three times, which seems 
to be of the magnitude to be expected from 
the simple theory. It is found that when 
all is working correctly the signal strength 
from a distant amateur transmission in- 
creased very noticeably as the bias upon 
the corrector valve was increased from the 
linear value towards anode cut-off, the 
effect being aurally similar to that of turn- 
ing up the audio -frequency volume con - 

(Above) The dipole 
television aerial and 
one of the masts 
supporting the 
broadcast aerial, 
which is fitted with 
an impedance- 
matched screened 

downlead. 

trol ; while it cannot be said that this is ex- 
clusively due to the change in wave -form, 
there is little doubt that it is largely so. 

After considerable practical use the 
writer is satisfied that this improvement in 
signal strength is accompanied by an 
appreciable reduction in noise level on dis- 
tant stations, and noticeably cleaner opera- 
tion, and on account of these effects the 
circuit can be recommended as a helpful 
modification to the conventional circuits. 

Data on American Sets 
THE second revised edition of " Radio 

Field Service Data " is published in 
loose-leaf form, and its price includes sup- 
plements for a year. The book, which is 
written to meet the needs of service men, 
contains a mass of practical information on 
the characteristics of a vast number of 
American broadcast receivers. As an aid to 
the location of faults, " case histories " of 
many of the more popular models are given. 

In addition to sections on such subjects 
as colour codes, valve characteristics, radio 
formule, etc., the problems of car radio 
installation are described at length. The 
book is issued by Radio and Technical Pub- 
lishing Company, 45, Astor Place, New 
York, U.S.A., at the price of $2.50. 

TELEVISION 
"LAID ON" 

These photographs show an extremely 
ambitious installation providing both sound 
broadcasting and television to no fewer 
than 73 flats in the Law Land Company's 
new building, Carrington House, Hertford 
Street, Mayfair. The community aerials 
and distribution system were installed by 

B.41.I. Service, Ltd. 

(Above) Both tele- 
vision and broadcast 
aerials are raised 
well above the field 

of interference. 

(Left) An elaborate 
distributing system, 
with line amplifiers, 
ensures for each 
tenant a standard of 
reception as good as 
that provided by a 
properly installed in- 

dividual aerial. 
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Unbiased 
The Curse of 

Christmas Presents 
ICANNOT express my thanks too 
warmly for the great kindness shown 
by all of you to the desperate appeal 

which I made to you, when in Lapland the 
other week, for homely remedies for colds 
and rheumatism. I am pleased to say that 
as a result of these my Christmas is likely 
to be a far happier one than I had antici- 
pated, as my ailments seem to be lifting 
under the combined onslaught of several 
of these remedies. At this very moment I 
am writing these few notes with my feet 
in a mustard bath and various medicinal 
remedies hanging on the Christmas tree 
at my side, Mrs. Free Grid having faith- 
fully arranged them there for me. 

At the same time, while duly grateful 
for all these touching manifestations of 
your affection, there is, I regret to say, a 
fly in the ointment. I am, of course, re- 
ferring to the traditional metaphorical fly 
and not the rather curious entomological 
specimens which I have found embedded 
in the chest salve which a kind reader has 
sent by Air Mail from West Africa. The 
trouble to which I refer is the apparent 
contradictions in the various remedies sent 
to me and the Spartan will necessary to 
carry some of them out. 

The Snow -bathing Cure 

Mustard baths I do not object to, while 
my will power is sufficiently strong to 
swallow many of the nauseous draughts 
which have been sent me, but somehow 
or other I cannot feel that it is beneficial 
to rise straight from a warm bath and then 
go out and roll in the snow, even though 
I am counselled to rub myself vigorously 
with the wretched stuff. My difficulties 
are not lessened by the fact that I have 
to seek the kind hospitality of a nearby 
frozen meat repository owing to the 
absence of the natural article in the 
garden. However, I dare say that even 
though at the moment of writing I feel at 
death's door, your remedies will pull me 
through. 

I suppose that the great majority of you 
on this gladsome morning are sitting gaz- 
ing glumly at the various gifts which 
have reached you and wondering how best 
you may get rid of them without offending 
the donors. I well recollect last year 
being in something of a quandary myself 
on this point and I find myself in a some- 
what similar fix this year. Things like 
socks and ties are not so bad, as when you 
wear them they cause offence to othe_s 
rather than to yourself, and even bed socks 
have their uses. But what on earth 

Feeling like death warmed up. 

possesses women to go and buy something 
which they know absolutely nothing 
about, namely, cigars. 

I remember shortly after Christmas 
last year, Mrs. Free Grid and myself were 
invited one evening to a Yuletide party 
given by the Vicar and the Vixen. The 
latter lady had sent me a box of cigars for 
Christmas as a small token of her esteem 
for my efforts in reading aloud extracts 
from Balzac's saucy stories to the 
members of the Mothers' Meeting, while 
they were busily engaged in making red 
flannel waistcoats for the unfortunate 
natives of the Fiji Islands, and thus un- 
able to read for themselves. 

The cigars that she sent me were really 
so appalling that I greatly doubted 
whether it could have been a case, as it 
usually is, of an unscrupulous tobacconist 
taking advantage of a woman's ignorance 
in these matters and deliberately palming 
off these compressed cabbage leaves on to 
her. I began, in fact, to suspect that my 
charitable efforts had not been appreci- 
ated at their true worth, and that the 
cigars were sent to me with malice afore- 
thought. 

At any rate, I filled my case with them 
and duly handed it round to the male 
members of the party at the appropriate 
moment. The result was, however, not 

A restless feeling among those present. 

quite what I had expected, for, although, 
as I had anticipated, a restless feeling soon 
began to manifest itself among those 
present, the prevailing bad odour was at- 
tributed to the drains, and with one or 
two significant remarks concerning the 

disadvantages of living in old-fashioned 
country vicarages the guests began to 
totter home. 

Actually, of course, as I write these 
words, Christmas has not yet dawned, 
but owing to some secret service work 
done by the Little Grid Leaks in return 
for a small fee, I am already in possession 
of a fairly complete list of what I am to 
be given this year. Fortunately, there 
doesn't seem to be anything particularly 
offensive, but I am dismayed to learn that 
I shall find myself the embarrassed 
recipient of no fewer than five television 
receivers, but since these are of the old 
3o -line type, I shall be rather at a loss 
to know what to do with them. It is quite 
obvious, of course, that some unscrupu- 
lous dealers have sold them to my ignorant 
womenfolk at a knock-out price as a great 
bargain and, as usual, I have been left 
to hold the baby. 

By 

Free Grid 
It puts me in a very awkward predica- 

ment as one of them is from a wealthy 
aunt from whom I have expectations, and 
in an accompanying letter, which one of 
the most astute of the Little Grid Leaks has 
filched from the parcel, she has an- 
nounced her intentiòn of coming over to 
my place to see the television programmes 
by means of her wretched set. I cannot 
afford to upset her by letting her know 
that she has been stung, as she always 
prides herself on her commercial slickness. 
Every time I think of the amount of 
money which is hanging on my solving 
this problem in the proper manner I 
break out in a cold perspiration which in 
my present state of health is, I feel sure, 
not at all good for me. At the present 
moment the only thing I can think of is 
to set fire to my house on Christmas Day 

and burn the lot. Somehow 
or other I cannot help feeling 
that this is like using a steam 
hammer to crack a nut, and 
if any of you have helpful 
suggestions to make, 'I hope 
you will telegraph me imme- 
diately. 

However, I dare say you 
have plenty of Christmas 
troubles of your own to 
occupy you without bothering 
about mine. I will, there- 
fore, content myself with 

wishing that, at this season of, 
good will, when even wireless manufac- 
turers become almost human-or, at any 
rate, sub-human-you are able to forget 
all your troubles and join me in a glass of 
quinine. 
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egative Feed-back 
Amplification 

SOME of the more important advantages to be derived through 
the use of negative feed-back have been dealt with recently in 

" The Wireless World." In this article the effect of the input 
transformer is treated, and it is also shown that the system enables 

a filter to be properly loaded while retaining optimum operating 
conditions for the valve. 

THE benefits to be derived from 
the use of negative feed-back in 
amplifiers embodying pentode - 
type valves were discussed in 

some detail in a recent article in The 
Wireless World.' It was shown that its 
use tends to give triode characteristics to 
a pentode in so far as it reduces the effec- 
tive AC resistance of the valve so that the 
loud speaker is properly damped, it raises 
the signal input to the same order as that 
with a triode, and it reduces harmonic 
and frequency distortion. These advan- 
tages are very material, and are especially 
important in the case of DC mains appa- 
ratus where the HT volt- 
age available is quite low. 
The first amplifier em- 
bodying the principle to 
be described construc- 
tionally was consequently 
of the AC/DC type, and 
it appeared in last week's 
issue of The TVirelcss 
World. 

In this article it is not 
proposed to discuss this 
amplifier in any detail, 
for it has already been 
fully described, but 
rather to consider some 
of the practical aspects 
of negative feed-back. In 
the article already re- 
ferred to, it was shown 
that for satisfactory 

Fig. i.-A negative feed- 
back circuit which gives an 
output resistance higher 
than the valve resistance. 

which it is now desired to raise is this : a 
feed-back stage will only function in the 
manner expected if the true voltage be- 
tween grid and cathode is the difference 
between the input and feed-back voltages. 
If E,n is the voltage across the transformer 
secondary and E, is the feed-back voltage 
(across R in Fig. i or across RI in Fig. 2), 
then the true grid voltage should be E6 
E,n - E,. 

operation the voltage fed back must be 
applied to the grid of the valve in series 
with the normal input voltage. When a 
low output impedance is desired this feed- 
back voltage must be derived from a 
circuit in parallel with the output, but 
when a high output impedance is required 
it must be taken from a circuit in series 
with the output. The two arrangements 
are illustrated in Figs. z and 2. 

Normally, for an output stage we use 
the second circuit, giving a low output im- 
pedance, but there are undoubtedly occa- 
sions when a high output impedance is 
desirable. More of this anon. The point 

The Wireless World, Nov. 6th, 1936. 

Factors Which 
Influence 

Performance 
FHT 

This would be ob- 
tained if the input im- 
pedance of the valve 
were infinite. In prac- 
tice it is not, for even if 
the Miller effect is neg- 
ligible there is the grid - 
cathode valve capacity 
to consider. Even this 
would be relatively un- 
important if the imped- 
ance of the input trans- 
former, viewed from its 

FHT 

Fig. 2.-With this circuit the output resist- 
ance is lower than the valve resistance. It 

is consequently of wide application. 

secondary terminals, were a pure resist- 
ance. The transformer impedance is 
complex, however : at some frequencies it 
is resistive, but at others it is reactive and 
behaves at some as a condenser and at 
others as an inductance. The effect of 
this, in conjunction with the input imped- 
ance of the valve, is to cause an altera- 
tion in the magnitude and phase of the 
feed-back voltage with frequency. 

Frequency Response 

This naturally reacts upon the fre- 
quency -response characteristic and causes 
unexpected results. Laige peaks in the 
response curve are possible, for the phase 
change may be such that it converts nega- 
tive feed-back into positive at certain fre- 
quencies, with consequent regeneration. 
Experience shows that in the audio -fre- 
quency range little difficulty is found in 
obtaining satisfactory results. A phase - 
shift occurs at frequencies above about 
6,000 c/s, due to a resonance effect in the 
transformer, and the response at higher 
frequencies may rise considerably. It is, 
however, easy to avoid the trouble by 
damping the transformer secondary with 
resistance. 

This point regarding frequency -response 
is stressed because it is usually stated that 
the application of negative feed-back 
greatly reduces frequency -distortion. This 
is quite true, and the amplifier as a whole 
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tends to take on the frequency character- 
istic of the feed-back circuit. A flat over- 
all response curve can only be secured 
when the feed-back circuit gives a uniform 
response and a constant change of phase 
with frequency. With circuits such as 
those of Figs. i and 2, however, the trans- 
former secondary and the input impedance 
of the valve are really in the feed-back 
circuit, and may consequently upset the 
performance. As already stated, little 
trouble is experienced at audio -frequen- 
cies, but serious difficulty might be experi- 
enced at higher frequencies. 

The application of negative feed-back 
has, so far, been considered only in rela- 
tion to the output stage. There is, how- 
ever, another use for it, for by its aid a 
problem which has long caused difficulty 
can be solved. This is in relation to filters. 
It is well known that a properly designed 
filter requires terminating at each end 
with a resistance equal to its character- 
istic impedance. When the filter follows 
a valve the valve resistance is the termina- 
tion at one end, and at the other end we 
must have a resistance equal to that of 
the valve. 

The filter is then properly terminated, 
but the valve is not operating under 
proper conditions, for it is working into 
a load equal to its own resistance instead 
of one which is several times that value. 
Hitherto there has been no solution to this 
difficulty, but negative feed-back, with 
the circuit of Fig. i, offers a solution. 

The optimum load for a valve is un- 
changed by the use of negative feed-back, 
but the apparent output resistance can be 

made almost anything we like. In 
general, for working into a filter, we want 
to increase the apparent AC resistance of 
the valve. We thus use the circuit of 
Fig. i, build the filter to have a charac- 
teristic impedance which is a suitable load 
for the valve from the point of view of 
distortion, and then apply negative feed- 
back to increase the apparent output re- 
sistance of the valve to a figure equal to 
the filter impedance. 

Thus, suppose we have a io,000-ohm 
valve which requires a load of 20,000 
ohms. We build a filter having a charac- 
teristic impedance of 20,000 ohms and 
terminate it at the far end by a 20,000 - 
ohm resistance. The beginning of the filter 
we connect directly to the valve. Nor- 
mally it would be mismatched, for the 
valve resistance is only io,000 ohms, but 
we can bring the effective value up to 
20,000 ohms by negative feed-back. In 
the article already referred to it was shown 
that the effective output resistance of this 
circuit is Ra + R (i + µ). 

In this case we wish to double Ra, so 
that to obtain an output resistance of 
20,000 ohms R (i+µ) must equal io,000. 
For a valve of this type p, may be 20, and 
assuming this value, R=477 ohms. This 
is not far off the normal bias resistance 
for a valve of this type ; if it is operated 
with a moderate anode voltage, however, 
a higher resistance may be needed to pro- 
vide grid bias. The resistance can then 
be divided into two in series, one for feed- 
back and the other to make the total value 
that necessary for bias. This second 
resistance must be by-passed by a large 
capacity. 

On the Short Waves 
AS vve move on into midwinter it is 

becoming more and more obvious 
that short-wave conditions are not 

going to drop out in the evenings this 
winter as they have done during the past 
five years, and that we are at last really 
in the sunspot maximum period. 

At the moment of writing, 11.15 p.m., I 
am listening to W1XAL on 11.79 Mc/s 
(25.4 m.) at really excellent strength, R9+ 
and roo per cent. intelligible ; a few nights 
ago, too, W3XAL was quite good at 9 p.m., 
in fact even better than he had been at 
6.3o p.m. Owing to cloud we have not 
been able to look at the sun for some days, 
but if present conditions (and as during the 
last few nights) are any guide, then sunspot 
activity must be high. This hangover of 
the daylight frequencies into the late night 
is quite typical of active sunspot con- 
ditions, and a fall in activity is. generally 
shown by days such I mentioned at the 
conclusion of my last notes, i.e., the ultra- 
high frequencies good at sunset, then a 
rapid drop in the optimum frequency, even 
down to 4 Mc/s in the case of U.S.A. and 
Canada. 

Reception on the ultra -high frequencies, 
however, seems to be good when there are 
either a lot of sunspots or none at all, and 
poor during the transition period. 

With the increase in the sunspot activity, 

EXTRACTS FROM A 

LISTENER'S LOG 

too, the severity of the Dellinger fade-outs 
seems to be increasing. It will be remem- 
bered that these fade-outs are almost cer- 
tainly connected with the ejection of hydro- 
gen by the sun, and as the effect on radio 
occurs simultaneously with the solar erup- 
tion it seems certain that the agent which 
causes the radio disturbance travels with 
the speed of light. 

It is more than probable that this agent 
is ultra-violet light, it also being remem- 
bered that only the sunlit part of the globe 
is affected, and the effect of this additional 
light is greatly to increase the ionisation 
and, consequently, the attenuation of the 
E region. 

During recent fade-outs on twilight paths 
only the lowest of the frequencies in use 
has been affected, but on the bright day- 
light routes, such as- the African, even the 
highest frequency in use commercially 
(Empire Station GSH, 21.47 Mc/s) and all 
lower frequencies have been rendered use- 
less at times. 

In order to escape this attenuation in an 
abnormally ionised E layer it is, of course, 
only necessary to increase the sending fre- 

quency sufficiently, but if we do this we are 
not certain that it will be returned by the 
F, layer, since at the moment we are unable 
to say what effect the ultra-violet light has 
on this region during the Dellinger fade-out 
periods, and whether its ionisation in- 
creases proportionately with that of the E. 

A study of the reception data relevant to 
the reception of Alexandra Palace in 
Johannesburg may help us to elucidate this 
point. 

The question is, does reception on these 
ultra -high frequencies improve during a 
hydrogen -eruption fade-out? 

Optimum Daylight Frequency 
What does seem relatively certain is that 

the optimum frequency for midday trans- 
mission to Africa is going nearer to 28 Mc/s 
than to 21 Mc/s during the next few years! 

Before passing from this brief propaga- 
tion study one cannot help feeling that, in 
some ways, may not the clue to the future 
of short-wave communication be found in 
the so-called " Luxembourg Effect "? If 
high -power stations like Droitwich are able 
to affect the ionosphere to such a degree as 
to be able to impart their modulation to 
other stations, why should we not in future 
control the E and F layers (particularly the 
latter) in this manner? 

These high -power low -frequency trans- 
mitters are able to affect the E region, and 
may not future high -power high -frequency 
transmitters create their own " ionisation " 
at the points where their beams strike the 
F region? This property would be par- 
ticularly valuable (apart from cross -modula- 
tion effects-which might be avoided by the 
use of frequency -modulation) when the 
transmission path is from darkness into 
daylight. 

Ultra -high frequency conditions seem to 
have been good from December 3rd to 6th, 
in particular W9XAZ and WzXEM having 
been outstanding signals, although many of 
the U.S. amateurs have also been putting 
in excellent signals on 28 Mc/s. 

Monday, December 7th, appeared to be 
a typical day of " good conditions " ; at 
7.20 p.m. the following selection was 
logged : second harmonic of WSL on 25 
Mc/s, R9; W3XAL, 17.78 Mc/s, good; 
W2XAD, 15.33 Mc /s, excellent ; W2XAF, 
9.53 Mc/s, good but for slight fading and 
heterodyne, which surely covers a very wide 
band of frequencies! 

Barely an hour later, however, only 
W2XAF was left. 

Conditions were similar on Tuesday, 
December 8th, and although W2XAF was 
again the best signal at 10 p.m. the higher 
frequencies were more in evidence. 

Among the best stations in the 9 Mc/s 
group early on Wednesday evening were 
WiXK and Rome, the latter an R9 + signal 
at midnight. 

As mentioned earlier in these notes, at 
9 p.m. on December loth W3XAL was still 
a good signal on 17.78 Mc/s, with W2XAF 
and WIXK good, too, at this time. 

Ionisation levels seemed to be down a 
little on Friday, December 11th, but 
W2XAF was an excellent signal again at 
8.40 p.m. ; noise levels were low and the 
European stations weak this evening. 

Saturday, December 12th, was notable 
for an extremely marked echo on GSH at 
midday, while GSG was similarly affected ; 
on Sunday very good results were obtained 
from W2XE on 21.52 Mc/s (13.93 m.) until 
close down at 6 n.m. 

ETHACOMBER. 
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EVENTS OF THE 
WEEK IN 

BRIEF REVIEW 

New H.Q. for European - 

Wavelength Control 
NL\V premises for the Brussels 

wavelength control authori- 
ties are said to he under 
consideration. The new head- 
quarters are likely to be about 
a mile from the old, and will 
be made completely sound and 
vibration -proof. It is hoped 
that these new premises will be 
in use before the end of 1937. 

Relay Exchanges 
Amalgamate 

THERE has been a considera- 
ble number of complaints 

made concerning the unsightli- 
ness of the great number of 
overhead wires in Burnley This 
has been largely due to the fact 
that, until recently, there have 
been no fewer than thirteen 
wireless relay exchanges in the 
district. These have now amal- 
gamated, and the result will be a 
large decrease in the number of 
wires and also the avoidance of 
wasteful competition. 

Japanese Wireless 
Components 

WIRELESS manufacturers in 
this country have for 

some time past been perturbed 
by the flood of cheap and, in 
many cases, poorly designed 
American goods, which have been 
coming into this country. Now 
we learn that the American 
radio manufacturers find them- 
selves faced with somewhat simi- 
lar conditions, and are seeking 
to have a tariff imposed on cer- 
tain cheap Japanese wireless 
components which have been 
flooding the market. 

N.Z. Short -Wave Station ? 

PROPOSALS are afoot to build 
a short-wave wireless station 

in New Zealand for the purpose 
of putting the country " on the 
map " so far as the rest of the 
world is concerned. Considera- 
ble opposition has been ex- 
perienced from various quarters 
however. In particular the 
President of the Federation of 
the Chambers of Commerce of 
the British Empire has given it 
as his opinion that, with her 
limited population and great dis- 
tance from the world's centres, 
it is extremely doubtful whether 
New Zealand will be able to put 
out programmes of a type to 
hold the interest of listeners 
overseas. 

Current Topics 
Berlin Wireless Show 

THE opening date of the Ger- 
man Radio Exhibition dor 

1937 has been fixed for July 
3oth. It will remain open until 
August 8th. 

A Steady Increase 
FRENCH listeners continue 

to increase in numbers 
fairly steadily, and the ideal 
of three million, at one time 
considered almost unattainable, 
has long since been passed, 
the number now being 3,082,498. 

Inventor Honoured 
AUSTRIA is to issue a special 

postage stamp to com- 
memorate Robert von Lieben, 
the Austrian inventor, who did 
a great deal of pioneer work in 
the development of the valve as 
an amplifier. 

Radio Foundation Day 

ON 
December lzth the Aus- 

tralian Institution of Radio 
Engineers commemorated the 
anniversary of the birth of long- 
distance wireless communication 
by a banquet at which special 
messages were received from the 
Marchese Marconi and Colonel 
A. S. Angwin, the Deputy - 
Engineer -in -Chief of the G.P.U. 
The day was further com- 
memorated by means of a special 
message sent round the world 

from Sydney via London, Bom- 
bay, Tokio, Buenos Aires, New 
York, Montreal and back to 
Sydney. 

Municipal Wireless Station 
THE City Council of Brisbane, 

the Queensland capital, has 
its own transmitting station 
which is used to communicate 
instructions and information to 
police cars, ambulances and ser- 
vice cars of the Electricity and 
Tramways Dept. which are 
radio -equipped. Other im- 
portant Australian cities may 
possibly adopt a similar arrange- 
ment. 

A Noteworthy Conversation 
DURING the recent N.B.C. 

celebrations in America 
which were attended by the 
French P.M.G., the latter, while 
travelling in an American air- 
ship, held a short-wave con- 
versation with the Marchese 
Marconi in his yacht over five 
thousand miles away. 

Questions in the House 
THE present number of radio 

beacons in use in this 
country is five, all these being of 
an experimental nature. Ac- 
cording to the reply given by the 
Air Minister to a question raised 
in Parliament the whole sub- 
ject of these beacons and the 

THE G.P.O.'S OFFICIAL WAVEMETER. A constant watch has to 

be maintained by the G.P.O. Engineering Dept. for frequency drift on 
the part of its wireless transmitters. The multi -vibrator wavemeter 
shown here undergoing tests at the Dollis Hill Laboratory is shortly to 

be installed in the Post Office central receiving station at Baldock for 
checking purposes. 

wave -lengths they employ is to 
come under review at the next 
Tele -communications Conven- 
tion which is due to be held in 
1938. Another interesting fact 
which emerged as a result of a 
question in the House was that 
the total revenue from wireless 
licences issued in respect of re- 
ceiving apparatus connected 
with wireless exchanges (i.e., 
loud speakers and auxiliary gear) 
amounts to nearly Z12o,000 per 
year. Ten per cent. of this 
revenue is retained by the Post 
Office. 

Free Aerials for All 
ALARMED at the damage 

done to the tiles of council 
houses through careless fitting of 
aerials, the Kirkcaldy town 
council is considering a proposal 
to erect a wireless aerial in the 
case of each new house built. 
This proposal is viewed with con- 
siderable favour by local wireless 
traders, who consider that the 
existence of an aerial already 
erected will encourage more 
people to purchase sets. 

Have You Heard It ? 

HAVANA COCD is now b -..ad - 
casting programmes in 

English, German, French and 
Spanish between 10 and it p.m. 
(G.M.T.). The wavelength used 
is 48.92 metres (6,13o kc /s), and 
the power is 25o watts. In 
spite of the low power this 
station is said to be coming in 
at considerable strength in this 
part of the world, and it will be 
interesting to know how "any 
of our readers have picked it up. 

Wireless -equipped Rocket 
IT is reported from Germany 

that a giant stratosphere 
rocket is being constructed to 
rise to a height of ten r .les or 
so. It is to be fitted with an 
automatic transmitter designed 
to signal to receiving stations 
below what height it actually 
reaches. Special apparatus is 
also to be installed so that on its 
descent it can be guided by 
wireless to a suitable landing 
place where it will do no harm: 

Airman Praises DF 
AREMARKABLE tribute to 

the efficacy of wireless 
direction -finding has been macle 
by M. André Japy, the hero of 
the recent Paris -Tokio flight. 
He stated that had it not been 
for DF he would never have 
been able to reach Hanoi. 
Meteorological conditions were 
so bad that ordinary naviga- 
tional methods were virtually 
impossible, and he was com- 
pelled to rely solely on DF. 
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BR Oft D C,'A,S T 
NEWS FROM 

PORTLAND PLACE 

More, and Yet More 
IN an almost constant stream of 

talk and music, the B.B.C. 
has agitated the ether this year 
-from January ist to Novem- 
ber 30th-for 71,608 transmis- 
sion hours. This beats the 
record' of 1935 over the corre- 
sponding period by 2,813 hours. 

The increase is clue partly to 
increased loquacity and partly 
to the opening of North Scottish 
in October last. 

Bigger Breakdown 
Percentage 

ARE the regional stations be- 
ginning to show the first 

signs of deterioration? A hint 
of this is contained in the trans- 
mission logs for 1936, which re- 
veal a breakdown percentage of 
0.031, as compared with 0.026 
in the previous year. 

Weather conditions, of course, 
play their part in mishaps due 
to aerial failure, and in justice 
to the B.B.C. it should be re- 
membered that 1936 weather has 
been decidedly worse than that 
of 1935. 

A Seventeen -hour Day 
The above figures do not take 

E m p i r e broadcasting into 
account. During 1936 the 
Daventry transmitters were 
working at high pressure for an 
average of seventeen hours a 
day, the total transmission time 
to November 3o being 12,608 
hours. 

Wireless in Rural Schools 
JOHN BULL'S children are 

becoming a generation of 
pupils nurtured on the broad- 
cast lesson. Figures which 
have recently been compiled at 
Broadcasting House show that 
some 1,300 rural schools are 
now upon the listening register, 
the children thus having the 
benefit of equal facilities with 
the pupils of schools in the big 
towns for education by wireless. 

Damp Squib 
TS correspondence a useful 

guide for the programme 
compilers as to listeners' likes 
and dislikes? It is very much 
to be doubted, in view of recent 
experience at Broadcasting 
House. Here is a case in point. 
It was wrongly reported in a sec- 
tion of the Press that the B.B.C. 
was proposing to broadcast a 
macabre programme, and imme- 
diately a petition of protest, 
bearing fifty-nine signatures, was 

BR f+; VITIf+;S 
received from a town in the 
Home Counties. In addition, in- 
dividual letters of protest came 
to hand, but it was found on 
examination that several of them 
were in identical handwriting, 
although they bore different ad- 
dresses and different signatures. 
It was also found that the same 
signatures were contained in the 
petition. 

Faking Correspondence 
Which reminds us of a dodge 

practised freely in the early days 
of broadcasting, when some 
artists new to the air used to 
spend quite a large sum out of 
their fees in preparing postcards 
containing appreciative c o m - 
ments. The cards were dis- 
tributed among their friends for 
posting back to the B.B.C. The 
programme correspondence sec- 
tion at Broadcasting House is 
fully alive nowadays to the need 
for paying attention to the 
opinions of bona fide corre- 
spondents only. 

t, 
Prize Fight Commentaries 

THERE may be an oppor- 
tunity for a new type of 

prize-fight commentator before 
the next big match is " staged " 

TWO NEW GOVERNORS have 
been appointed to the Board' of 
the B.B.C. They are Sir Ian 
Fraser, M.P., the blind Chairman 
of St. Dunstan's, well known to 

Wireless World readers and- 
for listeners. Complaints have 
been received from many 
quarters, even as far afield as 
Bermuda, that as the enthusiasm 
of the vast crowds present at 
these events waxes, the interest 
of listeners tends to wane, for 
the reason that the voice of the 
commentator, usually cultured 
and smooth, cannot be heard 
above the frenzied din of the on- 
lookers. 

Wanted : A Voice of 
Thunder 
What is wanted is, it is felt, 

a commentator of the calibre of 
a Lionel Seccombe with the 
stentorian roaring qualities of a 
circus showman. It has. even 
been suggested that the B.B.C. 
has within its own walls a man 
who could " fill the bill " satis- 
factorily. He is known to his 
colleagues as " Sergeant," be- 
cause he held that rank in the 
War. In his spare time he acts 
as M.C. at a boxing establish- 
ment. He knows the game from 
A to Z and has a voice like the 
bull of Bashan. But perhaps 
the simplest solution is the 
arrangement described on p. 549 
of The Wireless World of June 
5th, 1936. Whether technical 
obstacles can be overcome so as 
to render even a voice of thunder 
audible above the clamour of 
the masses is a matter for in- 
vestigation. 

(G') 

Softening the Blow 
LISTENERS stand to gain, in- 

directly, by a benevolent 
gesture which the B.P.C. has 
just made towards its staff. The 
Corporation's aim is to ward off 
anxiety, in the belief that free- 
dom from unnecessary appre- 
hension will increase the effici- 
ency of the staff and result in a 
better broadcasting service. 

In essence it has been decided 
that members of the staff shall 
have the right to generous treat- 
ment if the Corporation termin- 
ates their service. In addition 
to the notice legally due, people 
given " the key of the street " 
will hereafter be entitled to a 
month's salary in respect of each 
year's service (after the first 
year) with the B.B.C. 

Of course, even the B.B.C. 
must draw the line somewhere. 
This generous treatment does 
not apply in cases of resignation. 

Television Nightmare 
Ended 

THERE was excitement in the 
Baird camp at Alexandra 

Palace last week, when a new 
type of spool arrived for the 
intermediate film apparatus. 
This is double the size of the 
spools hitherto used, and en- 
ables continuous working for 
forty minutes. 

In the past it has not been pos- 
sible to televise with this system 
for more than seventeen or 
eighteen minutes at a time, con - 

-DR. J. J. MALLON, who is 
Warden of Toynbee Hall, the 
educational institution of the East 

End of London 

sequently awkward cuts have 
had to be made in studio produc- 
tions, notably plays, with inter- 
ludes in the spotlight studio, 
while the " I.F." was being pre- 
pared for the next run. 

Few sights are more agonising 
than the look on the face of pro- 
ducers as the seventeen -minute 
safety mark is passed, and, with 
the actors still merrily doing 
their stuff, the film threatens to 
run out. Such nightmares are 
now things of the past. 

Electron Camera Taking 
Over 
Ironically enough, despite this 

improvement, the intermediate 
.film gear seems to be yielding 
place to the electron camera, two 
specimens of which are now in 
more or less constant use in the 
Baird studio. 

,Ge 

Television : Spring Plans 
TELEVISION talks, with ill us 

trations and demonstra- 
tions, really come into their 
own during the next three 
months. Cecil Lewis, who has 
already made a name for himself 
in television as organiser of 
" 0.B. 's," is responsible for a 
spring schedule which includes 
first -aid displays by the St. John 
Ambulance Brigade; cookery 
demonstrations by the famous 
chef, M. Boulestin; a feminine 
feature, " The World of 
Women," in which many distin- 
guished women will take part; 
and " The Instruments of the 
Orchestra," a series by Philip 
Thornton, in which televiewers 
will see and hear the component 
parts of a modern orchestra and 
the ancient instruments from 
which they originally sprang. 

Other prQmiginu item§ in tele- 
vision are interviews between 
film stars and their directors- 
with excerpts from their current 
productions-gardening demon- 
strations by C. H. Middleton, 
and fortnightly appearance of 
" Friends from the Zoo," under 
the tutelage of David Seth - 
Smith. 
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New Apparatus reviewed 
RIDCO RANGER SW CONVERTER - 

THIS converter is made by Radio Indus- 
tries Development Co., Birch Street, 

Hanley, Staffs, for use with any AC mains 
broadcast set for the reception of the short 
waves. It has one multiple valve, a 
Tungsram TX4, which is a triode-hexode 
frequency changer. There is a tuned cir- 
cuit in the oscillator section, but the signal 
circuit is aperiodic. 

HT and LT for the converter are taken 
from the broadcast set by means of a valve 
adaptor. The HT can be taken either fròm 
the auxiliary grid of an output pentode or 
from the screen -grid supply of an RF or IF 
stage in sets having triode output valves. 
For our tests the HT was obtained from 
the RF stage, since the receiver used was 
a straight four -valve set. 

The converter has two wave -ranges 
covering 15 to 35 and 33 to 85 metres 
respectively, these wavebands being selected 
by a switch. 

Good signals were obtained from most 
of the medium- and high -power short-wave 
stations on the Continent in daylight, while 
during the evening American short-wave 
broadcast was received at good strength 
when conditions were favourable. 

On several occasions W2XAD on 19.57 
metres and W3XAL on 16.87 metres were 
heard in the late afternoon. 

Ranger model short-wave converter 
with AC sets. 

for use 

The absence of a tuned signal circuit was 
responsible for some interference, but often 
this could be ameliorated by tuning the 
broadcast set to a frequency higher or lower 
than that recommended, which is 150 Kc/s 
or 2,000 metres. 

Considering the simplicity of the circuit 
employed the unit performed very well, and 
will undoubtedly meet the needs of those 
requiring an inexpensive converter for short- 
wave listening. It costs 37s. 6d. complete. 

FERRANTI DRY ELECTROLYTIC 
CONDENSERS 

THE latest Ferranti dry electrolytic 
condensers are assembled in insulated 

cases, some taking the form of rectangular 
waxed cartons, while others are enclosed in 
tubes of bakelised material. Condensers of 
from one to 32 mfds. are available, the peak 
potentials covered by the series ranging 
from 6 to 500 volts. 

The new series thus caters for practically 

RECENT PRODUCTS OF THE 

MANUFACTURERS 

all requirements, be it HT smoothing or 
anode and grid circuit decoupling. There 
are some multiple types which are made in 
8 + 8 and 16 + 8 mfds., and with either th^ 
negative or the positive common to both 

Selection of new Ferranti dry electrolytic 
condensers, comprising 8+8 mfds. 5oo volts, 
4 mfds. 350 volts, 5o mfds. 25 volts, and 

z mfd. Soo volts types. 

condensers, and they are intended for use in 
circuits up to 500 volts peak or 450 volts 
working potential. Like all electrolytics 
these condensers can only be used in DC 
circuits. 

The tubular models are mostly for low 
voltage circuits, the majority being rated 
for from 6 to 5o volts peak working. Two 
are, however, of the high -voltage type, their 
capacities being 1 and 2 mfds. respectively, 
and the former is a Soo -volt type, while the 
latter is rated at 35o volts. 

Several samples of these new condensers 
have been tested and in every case the 
leakage current was well within the figure 
given by the makers. It varied from about 
0.2 to 0.5 mA, according to the type and 
capacity. All the models tested showed 
their full rated capacity after polarising and 
every condenser functioned correctly and 
without fluctuation in the leakage current 
when subjected to the maximum peak DC 
potential for which it is designed. 

One of the dual condensers, the CE loo A 
of 8 -}- 8 mfds. was tested for destruction. 
that is to say, the voltage was slowly in- 
creased until the internal insulation punc- 
tured. This model successfully withstood 
a voltage of 540 DC, but began to spark 
internally on exceeding 55o volts and even- 
tually broke down entirely at just below 
600 volts. Both condensers in the carton 
behaved in the same, manner. 

At no period of the tests on any of the 
condensers were signs of failure experienced 
with potentials up to the maximum for the 
type, and only when the limiting voltage 
was exceeded by an appreciable amount 
did failure occur. A satisfactory margin 
of safety is therefore allowed in these new 
Ferranti condensers. 

Prices are very reasonable; a 4-mfd. 350 - 

volt model costs 2s., one of 8 mfd. for 500 
volts 3s. 6d., and an 8+8 mfd., also for 
500 volts, 5s. 6d. 

With but one exception, the tubular 
electrolytics cost is. 9d. each, the exception 
being the 5o mfd.-5o volt model, the price 
of which is 3s. 6d. 

OMNISECTION VALVE TESTER 

THIS valve -testing unit has been evolved 
for the purpose of checking the emis- 

sion of any valve, but it is not solely an 
emission tester. Actually it achieves more 
than this, as it also enables an internal dis- 
connection of any electrode to be located 
in a simple manner. 

It does not enable quantitative measure- 
ments to be made, but the circuit is so 
arranged that if the valve is in good order 
it shows a certain reading on the meter, 
and all valves give approximately this same 
reading if sound. 

On the meter scale is a small red mark, 
and if the pointer shows a current value 
less than this the valve is in most cases 
below standard in its performance. Pro- 
vision is also made for testing the electrodes 
individually, a simple plug and socket 
arrangement serving to make the necessary 
changes from a " lumped " emission test 
to selective tests. 

The tester is simple to operate, and the 
only adjustment necessary is that of fila- 
ment voltage. A series of sockets and a 
wander plug enable the correct voltages to 
be selected for almost every type of valve 
in general use. Six valve -holders are fitted 
as well as a series of sockets on the panel; 
the former are for American and British 
nine -pin and side -contact valves, while the 
sockets are for standard 4-5- or 7 -pin 
valves. 

Tests made on the unit show that it does 
all that the makers claim and gives a 
reliable indication of satisfactory emission, 
and also enables individual electrodes to be 
checked for continuity with their respective 
pins. The indication afforded when tests 
were made to anode electrodes only of RF 
tetrodes and pentodes was inadequate. 

Omnisection valve tester, a unit that not 
only checks the emission of any valve but 
also enables tests to be made on individual 

electrodes. 

since the very ligli AC resistance of the 
anode -cathode path precludes a useful 
reading being obtained. With triodes, out- 
put pentodes, diodes and rectifiers the 
instrument functions in a perfectly satis- 
factory manner. 

The Omnisection valve tester, which is 
entirely AC -mains operated, is obtainable 
from Norman Rose (Electrical), Ltd., 94, 
Tottenham Court Road, London, W.1, and 
the price is £4 los. 
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An AC/DC Superhetero- 
dyne with Auxiliary 

Battery Supply 

WHEN the set manufacturers or 
their publicity agents first 
applied the term " universal " 
to receivers which could be 

operated from either DC or AC mains 
they no doubt regarded the possibility of 
the development of sets with an even 
greater versatility in the matter of power 
supply as remote. In the first place, the 
technical difficulties of reconciling the 
special demands of mains and battery 
operation are formidable, and, secondly, 
the demand for a truly universal receiver 
of this type was no doubt regarded as 
limited. It would seem, however, that 
there is a much wider market than was 
at first thought, and this has encouraged 
Universal High Voltage Radio Ltd. to 

Hyvoltstar 
"Battery -Mains Receiver" 

FEATURES. Type.-Transportable 
superheterodyne for operation from AC 
mains, DC mains or batteries. Wave- 
ranges.-(1) 16.6 to 53 metres. (2) 
195 to 570 metres. (3) 900 to 2,000 metres. 
Circu it.-Heptode frequency -changer 
-var -mu pentode IF amplifier-double- 
diode-triode second detector - pentode 
output valve. Half -wave valve rectifier 
(for mains operation). Controls.- 
(1) Tuning. (2) Volume and on -off 

switch. (3) Tone. (4) Waverange. (5) Battery - 
mains change -over switch. Price. -21 guineas 
(including batteries). Carrying case 2 guineas 
extra. Makers.-Universal High Voltage 
Radio Ltd., 28/29, Southampton Street, Strand, 
London, W.C.2. 

tackle the problem of design in earnest. 
The set they . have produced should 

prove invaluable to people whose business 
takes them into unexpected places and 
who cannot foretell the nature of the mains 
supply, if any, which may be available in 
their next port of call. Not the least at- 
tractive feature of this set is that they will 
not be deprived of wireless reception while 
travelling, and even for stay-at-home folk 
the receiver should commend itself if only 
for the fact that there is always a stand-by 
in the case of failure of mains or mains 
valves when a transmission of national 
importance is imminent. 

The basic circuit for both mains and 
battery operation is a four -valve super- 
heterodyne consisting of a frequency - 

changer preceded by band-pass tuning 
on medium and long waves and followed 
by a single stage of IF amplification, 
a double -diode -triode providing AVC 
and an output pentode valve. The 
valves used for mains operation are 
taken from the Ostar -Ganz range, in which 
the filament heaters are of the high voltage 
type, and the battery valves are of 
Tungsram manufacture. Both sets of 
valves are provided with bases of the mul- 
tiple side contact type, and all the sub- 
sidiary changes of circuit conditions 
required when changing over from mains 
to battery valves are made by a change- 
over switch at the back of the chassis. The 
filament and cathode connections are, of 
course, automatically changed when the 
valves are replaced, and all that the 
change -over switch is required to do is to 
substitute a direct connection for the 
potentiometer feed to the screen of the IF 
amplifier and to change over from cathode 
biasing arrangements to a pre-set biased 
potentiometer connected between - HT 
and - LT.. The battery cable is connected 
to a five -pin valve socket, the centre con- 
tact of which ensures that the battery dial 
lamp shall not be accidentally burnt out 
when returning to mains operation. A 
half -wave rectifier valve supplies the HT 
current under mains operating conditions 
and an independent smoothing choke is 
provided, since the moving -coil loud 
speaker must of necessity be of the 
permanent -magnet type. 

The performance as far as range and 
selectivity is concerned shows no change 

COMPLETE CIRCUIT DIAGRAM.-The various switches employed in changing the circuit from mains to battery operation are controlled 
from a single knob at the back of the chassis. 
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Hyvoltstar "Battery -Mains Receiver "- 
when the receiver is switched over from 
mains to battery operation. There is a 
really sparkling performance on the 
medium wave -band and at least fifteen 
foreign stations are receivable in Central 
London at good programme strength 

The quality of reproduction is admirably 
suited to the all-round usefulness of this 
receiver, and the loud speaker deals 
equally smoothly with gramophone records 
and all the various degrees of quality 
which are encountered in a long-range 
receiver of this type. Although the cabinet 
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The receiver arranged for mains operation with the alternative valves plugged into dummy 
sockets on the battery shelf. 

during the hours of daylight. The 
selectivity is good and the spread of the 
local stations does not amount to more 
than i2 channels on either side of the 
normal setting. On long waves, while the 
sensitivity is in every way comparable 
with that of the medium -wave band, the 
selectivity is only sufficient to provide 
comfortable separation between Droitwich 
and Radio -Paris. There was also a ten- 
dency for the oscillator to cease to function 
at the bottom end of the long -wave scale, 
but this may have been a property of the 
particular receiver tested. 

The- short-wave range exhibits all the 
liveliness of the medium -wave band and 
has a remarkably quiet background be- 
tween stations-almost as though QAVC 
had been deliberately introduced. In the 
absence of a preselection HF stage there 
are, of course, double tuning points for each 
station, but these are so close together that 
there can be no possible excuse for 
confusion as to the identity of a station. 
American broadcasting came in with ample 
reserve of poser, and W2XAD provided a 
thoroughly reliable programme throughout 
the full period of our tests. 

is deep from back to front it is well filled 
with components, batteries, spare valves, 
etc. This no doubt accounts for the com- 
plete absence of unnatural resonancé in 
the bass. The upper middle register is 
also unusually clean, and the brilliant pas- 
sages of music are reproduced without the 
slightest trace of harshness. The tone 
control is uniformly distributed throughout 
the range of the resistance, and it was 
found that, due to the small amount of 
background noise on short waves, prac- 
tically the full high -frequency response of 
the loud speaker could be usefully em- 
ployed under all conditions. 

It is important in a receiver of this type 
that one should always be able to rely on 
the battery side of the circuit, and for this 
reason it is gratifying to find that the LT 
accumulator has a capacity of 24 amp. 
hours, which is more than adequate for 
the small total filament consumption of 
0.4 amp. The 141 -volt HT battery is also 
of large capacity, and the measured total 
current drawn from it is 15 mA. 

The batteries and spare valves are 
mounted on a quickly removable shelf 
which gives access to the pilot lamps and 

valves near the front panel. Although the 
cabinet is, perhaps, in the transportable 
rather than portable class, its proportions 
are compact, and the leading dimensions 
are i8in. high xi6kin. wide x i2in. deep. 
The design is along conventional table - 
model lines, but a special reinforced 
canvas carrying case is available for its 
protection in transit. 

The set gives an excellent account of 
itself on a self-contained directional aerial 
or a short flexible indoor aerial, either of 
which may be supplied with the receiver. 

Television Programmes 
Th: principal items only of each day's 
programmes are given. The system 
to be used each day is given below the 
date. Transmission times are from 

3-4 and 9-10 daily. 

Vision Sound 
6.67 m. (45 Mc; s). 7.23 in. (41.5 Mc/s). 

FRIDAY, DECEMBER 25th. 
(Marconi-E.M.I.) 

3, Demonstration of Carving a Turkey. 3.15, 
News Reel. 3.25, "A Lonely Christmas in the 
Arctic "-Edward Shackleton. 3.30, Four- 
teenth Picture Page. 
9, The Singing Boys from St. Mary -of -the - 
Angels Song School. 9.10, Film A Seasonal 
Tour Through the Empire. 9.22, Some Unusual 
Christmases-Commander A. B. Campbell. 
9.27, News Reel. 9.35, Television Party- 
Distinguished artistes from stage and screen will 
be guests of the B.B.C. with Cecil Lewis as host. 

SATURDAY, DECEMBER 26th. 
(Marconi-E.M.I.) 

3, Bruce McLeod-Punch and Judy, and 
Sutherland Felce, conjurer. 3.15, News Reel. 
3.25, Variety. 
9, Bruce McLeod-Punch and Judy, and 
Russell Swan, conjurer. 9.15, News Reel. 
9.25, Cabaret. 

MONDAY, DECEMBER 28th. 
(Baird.) 

3, The Irish Players in " The Workhouse 
Ward." 3.25, British Movietonews. 3.35, 
Variety. 
9, Repetition of 3 programme. 9.25, Gaumont - 
British News. 9.35, Variety. 

TUESDAY, DECEMBER 29th. 
(Baird.) 

3, The Art of Home Washing-Mrs. Daisy Pain. 
3.20, Cartoons-Bert Thomas. 3.35, Gaumont - 
British News. 3.45, Television Orchestra. 
9, Repetition of 3 and 3.2o programmes. 9.35, 
British Movietonews. 9.45, Starlight- 
Ambrose and Evelyn Dall, with the Television 
Orchestra. 

WEDNESDAY, DECEMBER 3oth. 
(Baird.) 

3, Discussion between John Hilton and Cecil 
Lewis-" The Pattern of 1936 "-a review of 
trade and unemployment, etc. 3.25, British 
Movietonews. 3.35, Fifteenth Picture Page. 

9, Joan Luxton's Children's Theatre Company. 
9.30, Gaumont -British News. 9.40, Sixteenth 
Picture Page. 

THURSDAY, DECEMBER 3ist. 
(Baird.) 

3, Conjurer. 3.20, Gaumont -British News, 
3.30, London Characters. 3.40, Cabaret. 

9, Conjurer. 9.20, British Movietonews. 9.30. 
London Characters. 9.40, Cabaret. 9.50, 

Diary for 1936," introduced by Leslie Mitchell. 
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AVING already seen 
so much in print re- 
lating to Christmas 
Day broadcasts, lis- 

teners must be wondering 
what exactly will be " on the 
air." There has, however, 
been little change in the 
arrangements since the publi- 
cation of the article " Christ- 
mas Wireless Fare " in our 
issue of December 11th. 

Only one news summary 
will be broadcast, and that will 
be at 9 on both National and 
Regional wavelengths. 

One outstanding item which 
was not mentioned in our 
Christmas number, as arrange- 
ments were not then complete, 
is the concert of Christmas 
Music consisting of contribu- 
tions from the various Regions. 
transmitted Nationally from 
g to II. 

It starts with the Midland 
Orchestra playing the first 
movement of Corelli's " A 
Christmas Concerto." Then 
at 9.40 the Nantyffyllon Child- 
ren's Choir and Welsh 
Orchestra will supply music of 
Wales. At 9.55 traditional 
carols of Cornwall and Dorset 
will be sung by local choirs 
followed by the choir of St. 
Mary Redcliffe Church, Bris- 
tol, singing a selection of 
carols of other countries. 
Music of Northern Ireland will 
be rendered by the Northern 
Ireland Orchestra at 1o.io, and 
at 10.25 the Hallé Chorus and 
the Northern Orchestra will 
give a programme of Christ- 
mas choral music. Then on 
to Scotland where at 10.40 the 
Scottish Orchestra will play 
seasonable Scottish music and. 
as an epilogue at 10.55, the 
final movement of " A Christ- 
mas Concerto." 

RADIO PARTY 
REFERENCE has already been 

made to the annual radio 
Christmas party which will be 
broadcast Nationally. No de- 
tails are given except that it 
will include all the well -tried 
and ever -popular games and 
amusements of the good old 
family party, and listeners are 
invited to tune in at any time 
between 7 and g and join in 
the fun. 

O O O 
BROADCAST SERVICES 

Two services are included 
on Christmas Day-from St. 
George's Chapel, Windsor, in 
the morning at 10.45 when the 
Very Rev. A. V. Baillie, Dean 
of Windsor, will give the 
Address, and in the evening at 
6 from the Concert Hall, 
Broadcasting House, when the 
Rev. Leslie Weatherhead, of 
the City Temple, will give the 
sermon during the service, 
which will include carols. 

On Sunday the B.B.C. 
singers, under the direction of 
Sir Walford Davies, will form 
the choir for the service from 
Lambeth Palace to be broad- 
cast at 8 from both the 
National and Regional sta- 
tions. The address will be 
given by His Grace the Arch- 
bishop of Canterbury. 

0 0 0 
MUSIC HALL 

BOXING DAY would not he 
complete without its regular 
Music Hall. Knowing this, the 
producer, John Sharman has 
been at great pains to rope 
in the best cast possible. 
This is a difficult day for radio 
Music Hall as so many of its 
shining lights are billed in the 
great variety theatres all over 
the country. Elsie and Doris 
Waters, however, will be 

Listeners' Gui 
there. Larry Adler, who 
rushed over to Hollywood to 
appear in " The Big Broad- 
cast of 1936," is now back in 
the variety theatres, and will 
broadcast for the first time 
since his return. Norman 

" THEY ALSO SERVE . . ." 
The control room at Broad- 
casting House suitably decor- 
ated for those whose duties keep 
them at the helm of broad- 

casting during the holidays. 
r 

Long, with " a song, a smile 
and a piano," and Kenneth 
and George Western, the Two 
Cads, are also billed. So 
tune in at 9.20 (Nat.). 

o ® o 
1936-1937 

THE New Year's Eve pro- 
grammes from the National 
transmitter include some inter- 
esting new features. At II we 
shall be given a survey of some 
of the old customs associated 
with the welcoming of the New 
Year and some of the ways in 
which people to -day will see 
the Old Year out and the New 
Year in. Following this, at 
11.45, we shall be switched 
over to St. Michael's, Chester 
Square, for a short Watch - 
night Service conducted by the 
Rev. W. H. Elliott. Then at 
midnight listeners will hear 
Big Ben sound the death knell 
of 1936 and they will then be 
taken to the Chelsea Arts Ball 
where John Watt will describe, 
whilst meandering among the 
crowds, some of the scenes and 
the gaiety with which the 
revellers will be welcoming 
1937, and then as a contrast we 
shall be taken to see how coun- 
try folk are spending the first 
hours of the New Year. 

To conclude, many parts of 
the British Isles will be visited 
whence New Year's greetings 
will be broadcast. 

O O O 
" SONGS YOU MIGHT 

NEVER HAVE HEARD" 
THERE must be on many a 

musician's shelves manu- 
scripts of melodies and songs 
that have never reached the 
publisher and therefore would 
forever remain unknown to 
the public. Eric Maschwitz 
has hit upon the bright idea of 

Outstanding E 
bringing these into the light of 
day by arranging a series of 
programmes introducing them. 
The first of these will be broad- 
cast at 8.15 (Reg.) on Tues- 
day, when listeners will be 
asked to vote for their popu- 
larity. All the songs have 
been selected by a committee 
which include such diversity of 
tastes as those of a shopgirl, a 
postman, a policeman, a nurse 
and a pageboy. 

Many well-known broad- 
casters are booked for this pro- 
gramme, including Elsie Car- 
lisle, Morgan Davies, Esther 
Coleman and Robert Ashley. 

0 0 0 
FROM THEATRES 

DURING this week two out- 
standing broadcasts take place 
from London theatres. The 
first is on Boxing Day at 8.3o, 
when Regional listeners will be 
taken over to the Gaiety 
Theatre to hear an excerpt 
from Leslie Henson's " Swing 
Along." The second is on 
Thursday at 8.15 (Reg.) when 
listeners will hear the panto- 
mime " Cinderella " from the 
Coliseum. The first part will 
be a recorded programme 
showing how Cinderella was 
written, cast, produced and re- 
hearsed, and then part of the 
actual performance will be re- 
layed. This programme is 
being produced by Laurance 
Gilliam and John Watt. 

' Details of the week's 1 

Television programmes 
1 

will be found on p. 675. 
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for the Week 
casts at Horne and Abroad 

OPERA 
CHRISTMAS DAY is rich in 

opera transmissions fro m 
abroad and commences with 
the 2 o'clock Budapest I inter- 
pretation of Humperdinck's 
" Hansel and Gretel "-an 
opera which, with its quiet 
charm, achieved immediate 
popularity and has always 
been regarded as the com- 
poser's masterpiece. The 
libretto was written by his 
sister and the work was in- 
tended for a children's Christ- 
mas celebration at his own fire- 
side, but so popular has it 
grown that it is to be found in 
the permanent repertoire of 
every European and American 
Opera House. This fairy story 
will also be heard on Boxing 
Day as a studio production 
from Strasbourg at 8.30 and 
Acts 1 and 2 as a relay from 
Sadler's Wells by National 
listeners at 2.3o. 

On Christmas Day, also, 
Leipzig gives at 4 a perform- 
ance of another fairy opera- 
Pfitzner's " Christelnein." The 
performance is a recorded one 
by the Hamburg Station 
Orchestra, Women's Choir and 
soloists, with the composer 
conducting. Königsberg also 
presents this opera at 7.3o on 
Sunday. 

o <º o 
OPERETTA 

ON Friday at 6.45 Vienna 
stages as a studio production 

WINDSOR CASTLE, with St. 
George's Chapel right centre, 
seen from the Thames. This 
Royal Chapel will he the scene 
of the Christmas Morning ser- 

vice 

Lehar's " Merry Widow " with 
Holzer conducting. This will 
be relayed by Strasbourg. 
Paris PTT at 8.3o on Sunday 
gives "Ciboulette" (Hahn)- 
an excellent example of the 
light frothy type of modern 
French operetta, produced in 
the studio. Hahn is chiefly 
noted for his composition of 
good songs, and it Ils this 
branch of his art which makes 
"Ciboulette," his one operetta, 
so very popular both in 
France, the country of his 
'adoption, and abroad. 

Monday brings French light 
opera at its best as the 
9 o'clock Strasbourg pro- 
gramme. We are to hear 
Adam's " Nuremberg Doll " 
and Lecocq's " Le Myosotis " 
(in that order) as a studio pro- 
duction, with the station musi- 
cal director, M. de Villers, con- 
ducting. 

0 0 0 
NORWEGIAN CHRISTMAS 

AN interesting cross-country 
series of O.B.s will be given 
over the Norwegian network 
on Christmas Day from 6.3o 
to 8.5o under the heading 
" Christmas In Norway." 
The microphone will wander 
from a lonely lighthouse far 
away in Northern Norway to a 
wedding in the south, visiting 
prominent people, peasant 
homes and many others, thus 
giving a collective sound im- 
pression of the Land of the 
Midnight Sun. 

O O O 
THE MARNE 

HAMBURG, with its 7.10 pro- 
gramme on Monday, will make 
an appeal to listeners with a 
knowledge of German, for a 
war play by Edgar Maass, 
entitled " The Tragedy of the 
Marne " is announced. This 
will be a dramatisation of 
actual events of September 8th 
and 9th, 1914, dealt with by 
the playwright as a critical 
point in German history. 

O O O 
NEW YEAR'S EVE 

THE most generally interest- 
ing programmes on Thursday 
are those celebrating the ap- 
proach of the New Year and in 
most cases occupy the ether 
from about 7 carrying on into 

HIGHLIGHTS OF THE WEEK 
FRIDAY, DECEMBER 25th. 

Nat., 2.15, Coventry Hippodrome 
Orchestra 3.45, Hastings 
Municipal Orchestra. 7, Radio 
Christmas Party. 9.20, Music 
for Christmas. 

Reg., 3.15, B.B.C. Military Band 
and Men's Chorus. 8.30, "The 
Christmas Journey "-Masque of 
the Nativity. 9.20. Henry Hall's 
Christmas Tree. 

Abroad. 
Radio -Normandie, 6, Carillon Re- 

cital of Christmas Carols, relayed 
from Rouen Cathedral. 

SATURDAY, DECEMBER 26th, 
Nat. 2.30, " Hansel and Gretel " 

from Sadler's Wells 9.20 Music 
Hall. 

Reg., 3.15, Harlequins a. Richmond. 
4.5, Pantomime, " Sinbad the 
Sailor." 9.20, Discussion, " Is 
Fleet Street what it was? " 

Abroad. 
Deutschlandsender, í, Bright 

Lights and Dancing "-Gala pro- 
gramme. 

SUNDAY, DECEMBER 27th. 
Nat., 6.55, " The Shadow " (Hans 

Andersen), 7.30 Recital-Wa.ter 
Widdop 

Reg. 7.30, Vitya Vronsky and 
Victor Babin-two pianofortes. 
10, Melodies of Christendom -31. 

Abroad. 
Leipzig, 5.30, " Der Rosenkavalier.' 

MONDAY, DECEMBER 28th 
Nat., 7.20, Entertainment Parade- 

¶Recital-Isolde Menges a n d 
Kathleen Long. 

Reg., 6, Reginald King and his 
Orchestra. 8.20, " The Roosters." 
9, " The Nailers "-a Black - 
Country play 

Abroad. 
Hamburg, 8, A Gala Concert 

of Franz Schubert s works. 

TUESDAY, DECEMBER 29th. 
Nat., 6.25 Pianoforte Recital- 

Irene Kohler. 8, " The Nailers." 
9.35, B.B.C. Theatre Orchestra 
and Raymond Newell. 

Reg., 8.15 ""Songs You Migh " 

Neves Have Heard." 9.30 
Budapest University Chorus. 

Abroad. 
Hamburg, 7,10, Folk Songs and 

Dances of the Austrian Alps. 

WEDNESDAY, DECEMBER 30th. 
Nat., 6.40, B.B.C. Military Band 

and Margaret Balfour. 10 15, 
" Only a Shop Girl "-Musical 
Burlesque. 

Reg., 7.30, "The World Goes By." 
8, " Light Fare "-Variety 

Abroad, 
Hamburg, 7.45, Concert of operetta 

excerpts and waltz songs. 
THURSDAY, DECEMBER 31st. 
Nat., 7.15, Van Phillips and his 

Two Orchestras. 11 New Year s 

Eve." 
Reg., 6, Medvedeff's Balalaika 

Orchestra. 8.15 " Cinderella." 
Abroad. 

Most Continental Stations are 
diving special New Year's Eve 
programmes from 7, onwards. 

the small hours of 1937. The 
German stations commence 
with the 6 o'clock relay of Dr. 
Goebbels' New Year's address 
to the nation from Berlin. 
Many of them give a purely 
local programme, with dialect 
sketches and relays of folk 
music and general jubilation. 

Perhaps the most notable of 
these commences at 7.10 from 
Leipzig where the district 
chosen is that round the 
Sudetic Alps. The Munich 
programme timed for 9 in- 
cludes a relay of the fun in a 
ski-ing hut at Bayrischzell, in 
the Bavarian Alps. 

Stuttgart, Frankfurt a n d 
Saarbrücken will provide a 
joint programme of entertain- 
ment from 7 p.m. until 1 a.m. 
entitled " We join hands at the 
happy end of the year." 

" A year passes by in a 
thousand joyous notes " is the 
title of the 9 -II programme 
from Deutschlandsender, 
which is a musical retrospect 
of 1936. At u, which is mid- 
night in Germany, Intendant 
Goetz Otto Stoffregen, Ger- 
many's most popular station 
director, will address listeners 
after which, under the title 
" Hinein " (In we go) , three 
light orchestras will provide 
entertainment until 2 a.m. on 
January 1st. 

o © o 
AN ANCIENT ORGAN 

THE famous historic organ 
of the ancient Danish Royal 
Castle, Frederiksborg, in North 
Sealand, will be heard at 
5 o'clock on Christmas after- 
noon from Copenhagen - 
Kalundborg. Jens Laumann 
will play this organ, which is 
thought to be the oldest of its 
kind in North Europe. 

THE AUDITOR. 
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Letters to the Editor 
The Editor does not hold himself responsible for the opinions of his correspondents 

Hill and Dale 
PERMIT me to correct your correspondent 

S. R. Eade, " Sound Recording " 
(December 4th, 1936), in regard to his state- 
ment referring to Edison phonographs. 
These instruments were marketed up to 
1926, and in their improved form were 
known as the Edison Diamond Disc Repro- 
ducer, employing disc records, loin, dia- 
meter, with screw reproducer traverse, and 
each record with a playing duration of from 
3 to 5 minutes. A 12in. record was also 
available, which had a playing duration of 
no fewer than zo minutes. The records were 
built up with cement centres and coated 
with a hard celluloid finish, and were prac- 
tically indestructible. The diaphragm in 
the reproducer was built up from a number 
of sheets of Japanese tissue paper, and was 
mounted on a cork ring. The horn in my 
own instrument was 6ft. in length, and was 
expotential in shape, giving remarkably 
good quality of reproduction. As a matter 
of fact, the first moving -coil loud speakers 
of those days were, in my opinion, greatly 
inferior to the Edison Diamond Disc phono- 
graph. G. McAULEY. 

Belfast. 

IWOULD like to correct a statement of 
Mr. S. R. Eade in his article on sound 

recording in The Wireless World of Decem- 
ber 4th. 

The paragraph I refer to concerns the 
Edison phonograph, and the statement that 
the hill -and -dale method was discarded for 
various reasons, due to the difficulty of 
building the mechanical apparatus with 
sufficient precision, is incorrect. 

The Thomas Edison phonograph, which 
was popular in the early days of recording, 
was a finer example of precision engineering 
than any popular motor to -day. 

To prove my point, the machine in mind 
had two tracking pitches, roo to zoo per 
inch, and, as the record was replayed with 
the lead screw in mesh, precision was the 
main point in manufacture. 

I fully appreciate one point, however. 
No phonograph manufactured in England 
reached the quality of performance avail- 
able in the genuine Thomas Edison machine, 
which sold, incidentally, for £4 ros. 

If any of your readers care to play Edison 
records of thirty years ago, using a suitable 
pick-up and amplifier, I think they will be 
agreeably surprised at the quality possible 
with this type of record. 

London, N.8. C. D. PICKERSGILL. 

IHAVE been very interested to read the 
remarks of your two correspondents, 

Mr. Pickersgill and Mr. McAuley, concern- 
ing the Edison Phonograph. I must admit 
that I was not aware that a " hill and 
dale " type reproducer of this make had 
been marketed as late as 1926. 

In the statement to which these two 
gentlemen take exception I was not intend- 
ing to criticise the mechanics of the cylinder 
or disc drive. I pointed out that, in my 
opinion, the difficulty of building the " pick 
up " or " sound box " portion of the 

mechanism to work by mechanico-acoustical 
means did not allow full use to be made of 
the inherent advantages` of the " hill and 
dale " system. The electrical reproducer 
(usually of moving -coil form) alone made 
this possible. 

If your correspondents can suggest any 
other reason for the universal adoption of 
the transverse track on gramophone records 
I will be very interested to read their 
comments. S. R. EADE. 

Rugby. 

Rejecting Whistles 
R. P. K. TURNER'S position in at- 
tempting to saddle me with respon- 

sibility for his inability to understand my 
heterodyne filter is logically untenable, and 
therefore I decline to bear even a part of 
the responsibility as he suggests. 

The crucial point is that he claims to 
have put the system into operation and to 
have made it work. The exact nature of the 
claim is not clear, but there seem to be 
three possibilities : Either he set up (a) the 
system described in his article, (b) the 
system described in my article, or (c) some 
other system altogether. Let us take these 
possibilities in reverse order. 

(c) Would in no way be connected with 
the matter, and we can dismiss it at once. 
If the claim is (b), it carries with it the 
admission that my article is sufficiently clear 
to allow of constructing and operating the 
system successfully, so that it cannot be too 
bad ; it is certainly not my fault if Mr. 
Turner uses my circuit in his experiments 
and another one in his description of them. 
In case of (a) it is obvious from the reason- 
ing in my last letter that the system de- 
scribed by Mr. Turner under the title of 
" Baggally's Retroactive Filter " cannot 
possibly work, so that if it were true that 
he claims to have made it work it would 
also be true that his results were so wildly 
in error as to cast the gravest possible 
doubts on his powers of observation in 
general. Under those circumstances it would 
not be surprising, and I should not be to 
blame, if he failed to observe and under- 
stand the points of my article. 

Brighton. \V. BAGGALLY. 

Wavelength Allocation 
YOUR timely leading article on wave- 

length allocation will give all serious 
students of broadcasting ample food for 
thought. 

The time has come when the World's 
Broadcasting Authorities must face the 
obvious problem-is high -quality transmis- 
sion worth while without radical alteration 
in wavelength allocation? 

So far as I am aware, no receiver to -day 
can do full justice to the best of modern 
transmission, except under exceptionally 
favourable conditions. 

We must either sacrifice the higher fre- 
quencies or endure sideband splash. 

Undoubtedly, the best compromise at the 
present is the Monodial variable selectivity 
superheterodyne, for which we have to 
thank the pioneering work of the Wireless 
World. 

Attention has been called to an old 
method of avoiding interference, viz., the 
frame aerial, by " Cathode Ray " and 
others, the great drawbacks being ineffi- 
ciency and local disturbances. 

Both of these could, I believe, be over- 
come by a large frame, for which ample 
room exists in the lofts of most dwelling - 
houses. This would have to be set and 
tuned once and for all for the broadcast- 
ing station which gives at the receiver the 
greatest entertainment value. Other sta- 
tions would he received on a separate aerial. 

Screening by earthed, fine -meshed wire 
netting might be necessary to prevent pick- 
up from stations approximately to 18o deg. 
from the wanted transmission. 

Connection between such a frame and the 
receiver does present serious problems. 

In these days of coaxial feeders and 
matching transformers, however, the prob- 
lems should not be insoluble. 

Many readers would, no doubt, be very 
grateful for suggestions of practicable 
methods of carrying out this suggestion. 

J. KING. 
Sutton, Surrey, 

The Hartley Turner " Duode" 
WHILE we much appreciate the kindly 

reference to our " Duode " loud 
speaker in your issue of December 4th, we 
should like to supplement your description 
of the voice -coil. 

You state that " the speech coil is wound 
on a light aluminium former ..." etc. 

Actually, the speech coil is wound on a 
bakelite former, and the centring washer 
is also attached to this former. The cone 
is attached to the aluminium tube, a thin 
tube of synthetic rubber fitted over the 
aluminium tube, and then the whole 
inserted into the speech coil former. 

Thus the force on the cone is derived in 
part from currents induced into the alu- 
minium tube as you describe, and in part 
from the currents in the speech coil ; the 
latter force acts through the compliance of 
the rubber tube. 

It is the balance between these two forces 
as frequency varies that gives the improved 
response. 

We might also mention that improve- 
ments in manufacture since your sample 
was supplied have much decreased the 
tendency towards " belling," or " noding " 
as we call it, at certain low frequencies. 

In justice to others, we should also like 
to make it clear that we make this voice -coil 
under licence from Messrs. Benjamin 
Electric, Ltd., who first introduced the 
principle. 

HARTLEY TURNER RADIO, Ltd. 
Isleworth. 

Television Programmes 
ICANNOT agree with your view that it is 

any business of the B.B.C. to popularise 
television. As a result of such popularising, 
the B.B.C. would hardly be expected to gain 
sufficient in licence fees to pay the extra 
expenses, and the real beneficiaries would 
be the television promoters and set builders 
and retailers. Ergo, if the B.B.C. provides 
the means of demonstration, surely the 
onus to provide the " matter " should be on 
those interested, and no blame can be 
thrown on the B.B.C., which should not act 
as an advertising medium. 

Broadstone. G. F. FLEMMICII. 
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The Pentode Tone, 
HERE was one thing left over 
from my last article (" Pentodes 
and Loud Speakers ") that 
seemed to call for special atten- 

tion. It is the resistance and capacity 
generally connected across any loud 
speaker driven by a pentode. When I say 
loud speaker I include its transformer. A 
tone -correction circuit could be connected 
across the secondary of the transformer, 
and hence across the loud speaker speech 
coil itself ; but that would necessitate an 
excessively large capacity. 

Another reason for connecting across the 
primary is that it then also helps to correct 
the imperfection of the transformer. 

The object in wanting a tone -correction 
circuit at all was explained in the previous 
article. Briefly, it is that a pentode works 
according to plan only when the load (loud 
speaker) which it drives is of constant 
impedance, and preferably a pure resist- 
ance. Any inductive admixture inevitably 
causes the impedance to vary with fre- 
quency, with undesirable effects on the 
quality of reproduction. In a good loud 
speaker and transformer the inductance is 
probably not very large, but even so is 
hardly negligible. Pentode tone in the 
raw is seldom mild ; it is usually strident. 

The obvious thing to do to soften it down 
a bit is to shunt a condenser across it. Now 
everybody (here) knows that an induct- 
ance and a capacity together form a tuned 
circuit, which responds most strongly to 
a particular frequency. At least, that is 
so if the resistance in the circuit is not 
altogether excessive. The result is pain- 
fully marked when a high -inductance 
speaker is " corrected " by a simple con- 
denser, because the combination tunes to 

Corrector 
HOW TO ARRIVE AT 

THE CORRECT CHOICE 

OF COMPONENTS 

beyond a certain point, a circuit fails to 
" tune." It does not seem to be very 
generally known that under certain con- 
ditions a circuit with inductance and re- 
sistance in one branch and capacity and 
resistance in the other is as a whole equiva- 
lent to a resistance which 
is constant at all fre- 
quencies. This is exactly 
what one wants for a pen- 
tode to work into, as by making this 
equivalent resistance equal to " optimum " 
the valve works under the best conditions 
all the time. The requirements for 
this desirable state of affairs are not very 
complicated. If R is the AC resistance of 
the speaker and L its inductance, the 
proper corrector circuit consists of a capa- 

city numerically equal to R , (the units 

being farads and henrys) in series with a 
resistance R. The whole behaves at all 
frequencies as a resistance R, which there - 

By " CATH 

The familiar tone corrector circuit (a) is 
equivalent electrically to (b), where L 
and R are the inductance and resistance 

of the loud speaker 
- and its transformer. 

1P-9( 

(a) (b) ( e ) 

a note probably somewhere in the middle 
of the audible scale, and that note is 
emphasised above all the rest. " Fain 
would I change that note,' as the song 
says, and as the listener is likely to think 
after a short while. 

however, if the resistance is increased 

When C and R are 
correctly chosen, this 
in turn is equivalent 
to R, from the 
valve's standpoint, 
and the circuit can 
be represented by (c). 

fore is the " optimum 
resistance." 

While this system 
prevents the valve 
load from varying, 
however large the in- 
ductance may be, it 
is still desirable to 
keep it as small as 

possible for several reasons. One is that 
although the circuit as a whole presents a 
constant impedance to the valve at all fre- 
quencies, that branch containing the loud 
speaker does not; and, if the inductive 
part of its impedance predominates at any 
frequency, there is a falling off in the 

ODE 

power that reaches the speaker. Whether 
that matters or not depends on how 
strongly one wants to hear such fre- 
quencies, and how efficient the speaker is 
in reproducing them. If the loss begins 
to be noticeable only when the frequency 
is at the top of the desired audible range 
it is all to the good. Generally that means 
a moderate inductance. 

Another thing, if the inductance is too 
high an excessive proportion of the watts 
delivered by the valve will be wasted in 
the condenser -resistance branch. 

The extent of such loss can be judged 
by calculating the fre- 
quency at which the 
inductance of the speaker 
and the capacity of the 

corrector would resonate if the resistances 
did not intervene. That can be done 
by means of ohe of The Wireless World 
" Abacs," or the well-known formula 

f- 
2-N/LC. 

By the way, unless otherwise 

stated, in these formul L is always in 
henrys and C in farads. At the fre- 
quency thus calculated the loud speaker 
and the corrector divide the valve's out- 
put equally between them. At lower fre- 
quencies the speaker gets the bigger 
share ; at higher frequencies the corrector 
absorbs more than the speaker. Obvi- 
ously if the dividing line occurs low in the 
scale-say at a few hundred cycles per 
second-the proportion wasted is exces- 
sive and the efficiency is low. 

RAY" 

Practical Approximations 

Up to the present we have been taking 
some things rather much for granted. In 
practice the resistance R of a speaker is 
not by any means absolutely fixed ; nor, 
for the matter of that, is L, because cer- 
tain effects, such as transformer capacity 
and shunt inductance, complicate the 
matter. But the general idea holds good, 
and the result of using a corrector is cer- 
tainly much nearer the ideal than doing 
without it. 

Another thing taken for granted is that 
R and L are known. Actually it is ex- 
tremely unlikely that they are. Manufac- 
turers give some idea of R, as a rule- 
they have to in order to enable the speaker 
to be matched to the valve --but are ob- 
viously not likely to emphasise L. And 
it is difficult to measure it without a 
laboratory bridge. In the accompanying 
table are given the results of some 
measurements I made on a few speakers 
that happened to be about the place. 
They were made at a frequency of 3,200 
c/s.-high, because otherwise the error 
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The Pentode Tone Corrector- 
due to the shunting effect of the trans- 
former primary inductance would be 
large. Except for the. last one (which 
would not be used. with a pentode), he 
of cour -se, the tw fti parallel, the capacity 
is in each case nót very far off 0.004 mfd. 

Bearing in mind the very approximate 
nature of all calculations concerning loud 
speakers, this choice-or, at any rate, the 
nearest common value, 0.005 mfd.- 
seems likely to be about right in most 
cases. The correct resistance to connect 
in series with it is, of course, easily found, 
as it is the same as the " optimum load 
resistance," and the same as the speaker 
ought to be. 

To check results, the effect was tested of 
actually connecting a condenser of ap- 
proximately 0.0041 mfd. in series with 
g,goo ohms across the primary of the 
transformer under the conditions referred 
to in the third line of the table. The im- 
pedance of the whole arrangement was 
then found to be 9,600-a reasonably good 
approximation to g,goo-and was very 
nearly a pure resistance. If it were not 
for the corrector circuit the impedance at 
the same frequency would be 12,700 
ohms, rising rapidly at higher frequencies. 
At 800 c / s, with corrector, the impedance 
was 8,800 ohms. 

It often happens that an extension 
loud speaker is plugged in. This up- 
sets the matching of valve to loud 
speaker in any case, unless there 
is some elaborate system for changing 
the transformer ratio. To keep the 
inductance balanced out it is necessary 
to increase the corrector capacity ; and it 
is interesting to note that, although neither 
R nor L conforms to simple theory by fall- 
ing to a half when there are two speech 
coils in parallel in the example given, yet 
the capacity is just about double, as it 
ought to be. If it is not thought worth 
while embodying arrangements for alter- 
ing the transformer ratio when one or 
more extra speakers are in use, a scheme 
for increasing the capacity of the con- 
denser is unlikely to be considered ; but in 
such cases it is a good plan to make the 
capacity rather greater than would be 
needed for one speaker only. This is 
generally done ; 0.01 mfd. is a usual value 
in manufactured sets. In any case a sorne- 

Wrll® 
Wepell 

what over -corrected system is usually 
favoured, more especially as then is a' 
tendency for loud speaker effective 
r distance td rise with frequency. 

Quite a common arrangement is a vari- 
able resistance instead of a fixed one, 
usually accompanied by an abnormally 
large capacity. This is dignified by the 
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nagjz of Lariable tone control. It is true 
'Mat with it one can vary the tone, to the 
extent of cutting down the " top " (and 
incidentally lowering the general volume 
at the same time) ; but it upsets a well - 
matched system and ideally it is better to 
have a fixed tone corrector and to do the 
variable tone controlling somewhere else. 

RANDOM RADIATIONS 
By "DIALLIST" 

A Merry Christmas 
A MERRY Christmas to you all, and 

may you have no wireless worries this 
week-end ! I suppose that there's no season 
of the year when the wireless set is more 
used than Christmastide. Luckily, it's about 
the best time of the whole year for hearing 
foreign stations, since the field strength of 
distant transmitters is at its best and atmo- 
spherics are usually few and far between. 
Thousands of new sets will be put through 
their paces for the first time. Yet greater 
numbers of receivers that are old and tried 
friends will be used to explore Europe, or, 
maybe, the world in general. And I've no 
doubt that countless fathers will be told by 
their families that the job of the set at 
Christmas time is not to go flitting hither and 
thither, like a bee amidst the flowers, but to 
settle down to one station and provide some- 
thing jolly in the way of entertainment. This 
is rather hard on poor father, particularly as 
he will have provided the set; but there it is. 
Queer noises from America or Australia 
won't be half as popular as the, to some 
ears, queerer noises of dance bands from 
stations nearer home. 

Christmas Listening 
If you want cheery programmes from 

abroad at Christmas you're most likely to 
find them in the Teutonic and Scandi- 
navian countries. They celebrate Christmas 
thoroughly, but the Latin countries reserve 
most of their energies for New Year's Eve. 
You'll be well advised, therefore, if the 
family isn't satisfied with the home 
programmes, to concentrate on Norway, 
Sweden, Germany, Denmark, and Holland 
in order to obtain programmes with the real 
Yuletide flavour. A look through the 
foreign programmes will show you that 
there's plenty of choice amongst the stations 
that you can count on receiving well. Carols, 
folk -music, orchestral concerts, Christmas 

Type of Speaker. Type of Transformer. 
R in 

Ohms. 
L in 

Henrys. 
Calculated 

C in 
Microfarads. 

Critical 
Frequency 
f in c/s. 

Commercial energised 
model. Bin. cone, lin. 
coil of 24 ohms. 

Usual small commercial 
type. No DC in pri- 
mary. 

15,600 0.92 0.0038 

' 

2,700 

Ditto ... ... ... Ditto : 25 mA in primary 14,300 0.84 0.0041 2,720 

Commercial perm. mag. 
model. lin. cone, lin. 
coil of 15 ohms. 

Good -quality type (Fer- 
ranci ratio 25: 1). No 
DC in primary. 

9,900 0.4 0.0041 3,950 

Ditto ... ... ... Ditto : 22 ILIA in primary 9,700 0.4 0.0043 3,850 

Ditto : two in parallel ... Ditto : no DC ... ... 5,800 0.31 0.0091 3,150 

Dual perm. mag. speakers 
for high quality. 

Special dual type ... 2,200 0.046 0.0095 7,600 

revels and operas are there for a twist of 
the tuning knob. And when the family is 
amusing itself in other ways, as no doubt it 
will, there'll be plenty of opportunities for 
letting the new or the old set show what it 
can do in the way of bringing in stations 
from here, there and everywhere. 

1 -u 1 
Radiophonographs 

MY best thanks to two kind readers who 
have written to tell me the word used 

in the United States for what we call a radio- 
gram. It appears that it is either " Combina- 
tion Radio " or " Radiophonograph." I'm 
rather surprised, I must say, that Americans, 
whose language is renowned for the brevity, 
crispness and neatness of its terms, can't do 
better than this. One possible reason is that 
hitherto the radiogram has not been very 
widely seen in the States ; hence the need for 
a really good name for it may not have been 
felt. I hear that these instruments are now 
making big headway, largely because there 
is so much advertising " ballyhoo " in the 
broadcast programmes. Another interesting 
sign of the times is that many American sets 
are being provided with pick-up terminals 
this year, though previously these were 
seldom seen. Americans, in a word, are 
returning to the gramophone record and 
realising that electrical reproduction is the 
only way of bringing out all that is on a 
modern record. 

A Dream and Nothing More 
AREADER writes to ask me for a circuit 

diagram of the dream set whose make- 
up I outlined in these notes a while ago. 
He particularly wants details of the oscil- 
lator amplifier and so forth. I'm afraid I 
can't oblige, for the dream set must remain 
a dream, for the present, anyhow. To build 
it would need months of experimental work 
and cost goodness alone knows what. And 
no circuit diagram would be of very much 
value unless it were taken from a set that 
had been made up and found to work as it 
should. Nor is it at -all certain that my 
dream set wouldn't be other people's night- 
mare ! One of the peculiarities of dyed-in- 
the-wool radio enthusiasts is that they can 
never see or hear a set made by anyone else 
without at once beginning to devise methods 
of improving it. I recommend, therefore, 
that each and everyone in search of a 
diversion for spare moments should evolve 
in imagination his own ideal set. It may 
never assume concrete form-more than 
probably it won't-but that does not matter 
a bit. Castles are out of fashion nowadays, 
but there's a vast amount of pleasure to be 
derived from building wireless sets in the air. 

% ti % 
Shades of Marconi ! 

IT'S rather surprising to learn that in Italy 
there is virtually no interest at all in 

wireless construction as a hobby. Every- 
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Random Radiations- 
thing has been done by the authorities to 
encourage broadcasting on both the mediurñ 
and the short waves, and few European 
countries are better served as regards either 
the stations themselves or the programmes 
that they transmit. Further, Italians, as a 
nation, are both mechanically and electrically 
minded ; they are excellent engineers, and 
they have " electrified " their country 
rapidly and extensively. They were amongst 
the first to develop the transmission of power 
at high voltages over lengthy cable lines. 
And one does seem to have heard the name 
Marconi. These things being so, one would 
have thought that Italians, in the towns and 
cities anyhow, would have taken to wireless 
experimenting as ducks take to water. But 
it isn't so. A reader living for the time being 
in Italy tells me that obtaining any kind of 
component-even such a simple thing as a 
resistor-is a grim business. You try dealer 
after dealer without success, and, when you 
do discover one who is willing to order what 
you want (you won't find it in stock), you're 
lucky if you get it in less than a month. 

Some Service ! 

AN American contemporary, Radio News, 
is engaged in investigating the shady 

side of radio service work in New York, and 
very shady some of it seems to be. A par- 
ticularly straightforward five -valve set was 
first of all given a thorough test in the 
laboratory to ensure that every part, includ- 
ing valves, was in tip-top working order. 
Each component was then marked so that 
it could be identified. One of the speech - 
coil leads to the loud speaker was unsoldered 
at the output transformer end, the set 
was installed in a private flat, and service 
concerns (unaware, of course, with whom 
they were dealing) were summoned one after 
another to locate and rectify the fault. The 
first man who came spotted it at once, set 
matters right, and made a moderate charge. 
The lead was again unsoldered and No. 2 

came to try his hand. He diagnosed a 
broken-down condenser, quoted 4 dollars 
(16s.) for the job, and was allowed to take 
the set away. It was returned three days 
later in working order, with the assurance 
that a condenser had been replaced. Ex- 
amination showed that the original con- 
densers and no others were still in the set. 
No. 3 took the set away and a report was 
telephoned to the effect that a coupling con- 
denser had broken down and the output 
transformer burnt out. Cost of job, 28s. 
Again no renewals whatever were made. 

Curiouser and Curiouser 
On the fourth occasion the set was left 

with a service company, which reported a 
defective speech -coil. They charged ros. 
and again put in no new part. Like the 
others they did nothing but resolder the lead 
that was adrift-except that they removed 
a brand new valve and inserted an old one 
in its place. The fifth concern took refuge 
once more in the broken-down condenser 
diagnosis, and gave an estimate of £1. As 
the set wasn't ready at the end of 9 days, 
it was taken away, and it was found that 
the service (!) people had never even undone 
the packing in which it was delivered. 

Well, I think that our service work is a 
bit better than that. I've come across 
several cases of inefficiency, but never, so 
far, one of deliberate swindling by charging 
for the replacement of parts that were not 
replaced. The worst in our land of the ser- 
vire man who doesn't know his job is that 

he may have a set that won't work returned 
quite unnecessarily to the makers, thus 
landing you into the costs of carriage both 
ways as well as those of the work. Service 
work in this country is improving notably, 
and much credit is due to the larger manu- 
facturers, especially the E.M.I. Service, 
Ltd., for educating the dealer and making 
him look upon service in a proper business- 
like spirit. 

L ti ti 

Service Insurance 
SOME time ago I suggested that it would 

pay retailers to work out service and 
maintenance schemes, whereby the purchaser 
of a set could put clown a fixed sum of so 
much a week, a month or a quarter for regu- 
lar inspection and complete maintenance of 
his apparatus, with full service and includ- 
ing every necessary renewal of parts and 
valves. A good many firms now have such 
arrangements, and I am glad to see that 
the movement is spreading. After all, it 
shouldn't be too difficult to work out a figure 
that is fair to the set owner and will pay 
the dealer, so long as the latter remembers 
that he is likely to be dealing with scores, 
and possibly hundreds, of people, and not 
just with one isolated case. The dealer must 
have been in business for a good few years 
now, and he should have a pretty shrewd 
idea of what the average set owner spends 
on repairs and renewals. With that as a 
working basis he can arrive at a figure that 
should be satisfactory to all concerned. If 
he does start an " insured maintenance " 
scheme on a sound footing, I'm sure he'll 
find it a paying business, for this kind of 
thing may well turn the casual customer into 
a permanent one. 

ti 
Aerials Again 

ALONDON reader raises an interesting 
and important point with regard to out- 

door aerials. " Many of us," he writes, 
" who are sufficiently interested in wireless 
to read The Wireless World, are also in- 
terested in modern houses, decoration, furni- 
ture and gardening, and we will not have 
any of the present outdoor aerial systems at 
any price for what we consider good æsthetic 
reasons. To add a forest of poles and wires 
to a residential district is obviously anti- 
social and, in the long run, inimical to all 
radio interests." 

THE RADIO INDUSTRY 

NEW leaflets issued by Marconi-Ekco In- 
struments, Ltd., describe a Distortion 

Factor Meter for measuring total harmonic 
content and a Beat Frequency Oscillator cover- 
ing the range ro-ro,000 c/s. 

e O a 
Many new productions are described in the 

latest edition of the Eddystone catalogue of 
short-wave components, issued by Stratton 
and Co.. Ltd., Bromsgrove Street, Birming- 
ham, 5. Prices of certain components have 
been reduced. 

O O O 
The G.E.C. has received an order from the 

Crown Agents for the Colonies for a radio re- 
lay equipment to be installed on the Gold 
Coast. 

O O O 
Change of address : Harries Thermionics, 

Ltd., to Britannia House, 233, Shaftesbury 
Avenue, London, W.C.2. Telephone: Temple 
Bar 8327. 

O O n 
A statement from the London office of the 

Foire de Paris (17, Tothill Street, S.W.r) lays 
emphasis on the international character of the 
Fair and the greater opportunities that it now 
offers to British manufacturers. 

McCA 
for the finest value in 

All -Wave Receivers ! 

6 VALVE ALL -WAVE 
SUPERHETERODYNE 

(complete with B. V.A. Valves) 

Improved edition of this popular receiver (praised " Wireless 
World" test reports). Heavier gauge cadmium -plated steel 
chassis. Iron -cored I.F. transformers give even better per- 
formance. No increase in price. 

Brief Specification: 8 -stage, all -wave band-pass superhetero- 
dyne, 7 tuned circuits. D.A.V.C. with " squelch" circuit valve 
for noise suppression. Illuminated " Airplane " dial. Octode 
frequency changer. 3-5 watts pentode. Switching for gramo- 
phone pick-up. Wave ranges: 16.5-5o, 2oo-55o. Soo -2,000 metres. 

"De Luxe" Model 
McCARTFIY ALL -WAVE SIX 

with 
radio frequency 

stage 

(complete with 
B.V.A. Valves) 

"De luxe " 6 valve receiver with 8 valve performance (specially 
recommended for tropical and foreign reception conditions). 
Built on special cadmium -plated 16 gauge steel chassis. Varley 
iron -cored I.F. coils. Litz -wound tuning coils. 3 wave-ranges 
-16.5-z000 metres. Illuminated " Airplane " dial with princi- 
pal station names. Micro -vernier 2 -speed drive. 
Circuit comprises: Pre -selector radio frequency amplifier 
(operative on all wavebands), triode-hexode frequency changer, 
double band-pass coupled I.F. amplifier, double diode -triode 
detector. D.A.V.C. applied to 3 preceding wives. L.F. 
amplifier and pentode output. Variable tone control and 
volume control operate on radio and gramophone. 

All McCarthy receivers supplied complete with 
valves, knobs, pilot lamps, leads, mains cable and 
plug. 12 months' guarantee. 
Deferred terms on application, or through London 
Radio Supply Co., 11, Oat Lane, E.C.2. 
Cash with order on 7 days' approval. Also write 
for illustrated catalogue of complete range of all 
McCarthy receivers. 

AlCICAUTRIY 1RoIDl110ILTD. 
44a, Westbourne Grove, London, W.2 

Telephone; Bayswater 3201/2. 
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Resistance -Coupled Amplifiers 
PART VI. -THE GRID BIAS CIRCUIT 

THE details already given cover 
the more important points in the 
design of resistance -coupled 
amplifiers, but in the case of 

mains -driven equipment the bias circuit 
will well repay attention. It is the usual 
practice to employ cathode biasing 
wherever possible, for this makes each 
valve indepenc nt of'tlie' others and some 

gree of automatic compensation for 
variations in the characteristics of 
different specimens of valves of the same 
type is obtained. 

When cathode biasing is used grid cir- 
cuit decoupling serves no useful purpose 
in a resistance - 
coupled amplifier. 
Referring to 
Fig. 15, AC poten- 
tials are set up 
across the bias re- 
sistance R5 in the 
cathode circuit of 
V2, and these must 
be prevented from 
reaching the grid of 
this same valve. 
Accordingly, R4 
and C4 are often 
interposed in the 
grid return lead to 
act as a decoupling 
circuit, the idea 
being that as the 
voltage applied 
through R2 to the 
grid is that de- 

r 

of the condenser is very small at the 
lowest frequency compared with the 
resistance of R4, then the voltage de- 
veloped across the combination, and 

IN this concluding article of the 
series, automatic grid bias and 

anode circuit decoupling are treated. 
The bias circuit can cause a loss 

of amplification or frequency -distor- 
tion if it is not properly arranged 
and in certain circumstances the 

decoupling con- 
denser can lead 
to a rising bass 

characteristic. 

Fig. 15.-As explained in the text, 
grid -circuit decoupling is ineffective 

with resistance -capacity coupling. 

veloped across C4 it will be negligible if 
the reactance of C4 at the lowest im- 
portant frequency is very small compared 
with the resistance of R4. This is quite 
true, but, unfortunately, there is an alter- 
native path by which voltages developed 
across R5 can reach the grid-this path 
being through C3, R1 and R2-end the de - 
coupling circuit is consequently of no 
practical utility. Where the circuit is 
such that this alternative path does not 
exist, as may sometimes happen in the 
case of the coupling from a diode detec- 
tor, then it is quite satisfactory to employ 
decoupling. 

The Bias Resistance and Feed -Back 

Because of these facts, it is the general 
practice to employ the circuit of Fig. 16, 
which is the same as Fig. 14 of Part V, in 
which a condenser C4 is connected across 
the bias resistance R4. If the reactance 

hence the feed- 
back to the grid 
circuit, will be 
negligible. If we 
assume that the 
reactances of C2 
and C3 are 
negligible c o m - 

pared with their 
associated resist- 
ances, the effect of 
any impedance in 
the cathode circuit 
is easily dealt with 
and the amplifica- 
tion of the stage 
becomes 

v 1--1/w2C42R42 A=grX 
,\/L 

I 1 

IZ4(1 )} 
2/w2C42R421 

where R = RIR2/ (R1 + R2). 
It is easy to see that the amplification 

tends to fall off at low frequencies. It 
must not be forgotten that the loss intro- 
duced by this circuit is that found with 
perfect transmission by the intervalve 
coupling proper, and that if the coupling 
causes a loss of bass the action of the bias 
circuit may be somewhat modified. This 
is not very important, however. 

First of all, let us suppose that we use 
no condenser C4 at all. The amplifica- 
tion then becomes 

A=grX R+R" 
R-+Rd--R4(1--Fµ) 

There is no frequency distortion, for the 
gain is reduced equally at all frequencies. 
The amount of reduction is best realised 
from a typical case, and taking the 
amplifier stage considered earlier, we have 
R =22,75o ohms, Ra = ro,000 ohms, 
R4 1,000 ohms, and 11= 20. Conse- 
quently A =o.61 gr. The amplification is 

only 61 per cent. of that obtained with 
perfect by-passing. 

If a by-pass condenser is used which is 
not large enough, the resistance will be, 
adequately by-passed only at high fre- 
quencies, and. the full gain will be realised 
only at those frequencies. At low fre- 
quencies feed-back will occur and reduce 
the amplification. In the particular case 
cited above, the maximum- loss of bass 
which can occur is 4.36 db. If we decide 
that the loss at the lowest frequency re- 
quired can be i db., then the necessary 
value of C4 can be calculated from 

_"V L_I 
f 

RR(r 
Rµ)) 2 1.261 

C4 3.2 f R4 

Inserting the values given above and tak- 
ing the lowest frequency as 20 c / s, we find 
C4 =18.65 µF. The nearest standard 
value is 25 µF., and this would give a loss 
of rather less than 1 db. at this frequency. 
In the case of an output valve, such as 
the PX4, the by-pass capacity should be 
6i.5 µF., assuming a resistive load. 

The Bias Resistance 

To obtain such large capacities at 
reasonable cost and with reasonable 
dimensions, it is, of course, necessary to 
use electrolytic condensers, and these are 
now readily obtainable. It is important 
to note that if for any reason it is impos- 
sible to use a large enough condenser, it 
is better to dispense with it entirely. Only 
the gain will then suffer, not the frequency 
response. Difficulty in obtaining ade- 
quate by-passing rarely occurs with 
triodes, but is common with tetrodes and 
pentodes. 

Before concluding this section a useful 

Fig. z6.-The reactance of the decoupling 
condenser C3 can, under suitable conditions, 

cause a rise in the bass response. 
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Resistance -Coupled Amplifiers- 
rule for the choice of the bias resistance 
is worth noting. Although it can only be 
accurately determined by the methods 
described in Part V, it so happens that 
with triodes the optimum value is roughly 
equal to the load resistance divided by the 
amplification factor of the valve, or R4= 
R /it. Also, roughly, the capacity of C4 
in microfarads is equal to 19,000 divided 
by R4, for a loss of I db. at 20 c / s. 

The amount of anode circuit decoupling 
which is needed is not a matter which can 
readily be settled on theoretical considera- 
tions, for it depends upon the amount of 
amplification following the stage under 
consideration and upon the impedance of 
the HT supply. The larger the values of 
the resistance R3 and condenser C3, the 
greater the decoupling efficiency. The 
ratio of the voltage applied to the grid of 
V2 (Fig. 16) to a voltage in the HT supply 
is given by 
Ratio of voltages= 

Ra 
Ra-1-RiX V1+1/w2C,2R22x 

1 

W2C32R32T \1 R3 Y 1/ Ra -{-R 

I. 

2 

It can be seen that making R1 higher 
than Ra tends to improve the decoupling, 
as also does a small value of C2 R2. The 
value of C2 R2 is fixed by the bass 
response required, however, and so can- 
not be varied to reduce feed-back effects 
without adversely affecting the frequency 
response. The decoupling proper is 
governed by the third factor in the above 
equation, and it will be seen that it de- 
pends chiefly upon the product C3 R3. It 
is clear, however, that while an increase in 
the value of either C3 or R3 will increase 
the decoupling, the use of a larger value 
of R3 will have a greater effect than a 
similar increase in C3. In other words, 
for a given product C3R3, greater de - 
coupling is .secured with a high value of 
resistance and small condenser than with 
a low resistance and large capacity. This 
effect is only present to any marked 
degree when R3 is of the same order as, 
or greater than, Ra + RI. 

Decoupling 

In general, it is convenient and inex- 
pensive to use 8 µF. electrolytic con- 
densers for decoupling in LF circuits, and 
to vary the value cf the various decoupling 
resistances to obtain the requisite decoup- 
ling. In the case of the penultimate stage, 
experience shows that a decoupling resist- 
ance of the order of io,000 ohms provides 
adequate decoupling and does not drop the 
anode voltage excessively. Much more 
decoupling is needed in the preceding 
stage, however, and with the same value 
condenser something like 50,000 ohms is 
usually required. Fortunately, it is quite 
possible to employ such a value without 
reducing the anode voltage excessively, 
for the undistorted output required is 
much smaller than in a later stage, and 
the valve can safely be operated at a com- 
paratively low voltage. 

Before leaving the decoupling circuit it 
may be mentioned that under suitable con- 
ditions it is capable of giving a rising 
characteristic in the bass! If the reactance 
of C3 is comparable to the resistance of 
R1 at low frequencies, but is yet low com- 
pared to the resistance of R3, the load im- 
pedance will rise at low frequencies and 
hence the amplification. When R3 is very 
large it is possible so to choose the values 
of R1 and C3 that the loss in R2 and C2 
is compensated exactly. In general, the 
effect is not marked with triodes, but when 
screen -grid or pentode valves are em- 
ployed it is quite easy to secure a rising 
bass characteristic. The effect is most 
marked when, in addition to the condi- 
tions mentioned above, RI is less than 
Ra. 

Earlier instalments of this series describ- 
ing the characteristics and design of resist- 
ance -coupled amplifiers were included in 
the following issues:- 

Part I.-The Fundamental Operating Conditions, 
Oct. 30th. 

II -The Coupling Condenser and Grid Leak, 
Nov. 6th. 

III. -Calculating the Performance, Nov. 13th. 
IV.-Valve Capacities, Nov. 27th. 
V.-Valve Operating Conditions., Dec. 18th. 

Club News 
The Exeter and District Wireless Society 

Some very interesting lectures have recently 
been given to members of the above society 
including one on the di -pole aerial by Mr. F. 
Thorn, who very ably demonstrated the dif- 
ference between this and the ordinary receiv- 
ing aerial. A lantern lecture given by Mr. 
Marne, M.I.E.E., on "Electronics and Cathode - 
Ray Tubes " proved very popular. After ex- 
plaining the methods of making these devices 
the lecturer dealt with their use, more especially 
in the case of the cathode-ray tubes which tele- 
vision has brought so much to the fore. Meet- 
ings of the society are held at 3, Dix's Field, 
Exeter, on Mondays, at 8 p.m., and those in- 
terested are invited to get into touch with Mr. 
W. J. Ching 9, Sivell Place, Exeter. 

The Golders Green and Hendon Radio 
Scientific Society 
The most satisfactory method of receiving 

the sound accompaniment to the B.B.C. tele- 
vision programmes is engaging the attention 
of most real enthusiasts at the present, and a 
lecture on this subject by Mr. D. N. Corfield, 
D.L.C., proved extremely interesting. The 
lecturer pointed out that, owing to a better 
signal-to-noise ratio, an anode bend detector 
was preferable to a diode. A triode hexode 
seemed to he the best frequency -changer, said 
the lecturer, who also strongly advised a stage 
of signal -frequency amplification, and the pro- 
vision of a separate control for the oscillator 
circuit. Full details of the society can be ob- 
tained from the Hon. Secretary, at 6o, Patti - 
son Road, Hendon, N.W.2. 

The Croydon Radio Society 
The special loud -speaker night held recently. 

at which members were invited to bring their 
instruments for comparative tests, proved an 
extremely popular feature. Members decided 
that no one loud speaker could be adjudged 
superior to the others on all counts. A lecture 
by Mr. H. G. Menage on piezo-crystals proved 
very instructive. Great interest was aroused 
by a new piezo-electric pick-up working on the 
tortion principle. The members of the society 
ask us to convey their best wishes for Christ- 
mas to readers and invite those interested in 
their activities to communicate with Mr. E. L. 
Cumbers, 24, Campden Road, S. Croydon. 

GILT-EDGED SECURITY 
A scrap of paper like many another scrap of 
paper ... but a Gilt -Edged Security because 
of the name it bears. So with the Rola 6.12. 
It is a speaker that is not only famous itself 
for true high fidelity reproduction, but which, 
because of its remarkably high quality, guar- 
antees the whole set in which it is found. 
Manufacturers who mean their sets to be 
built throughout to the highest possible 
standards of perfection choose the G.12, and 
the fact that in many cases production on 
models using G.12's has bad to be increased 
shows that the public endorses their choice. 
Whether you are a manufacturer or a listener, 
take the earliest opportunity of hearing a 
6.12. 

G.12 D.C. (as illustrated) Stripped, bu' 
with Transformer ... £4 4 0 

G.12 D.C. Complete with Transformer, 
Mounting Stand, Handle 
and Base ... £5 5 0 

6.12 D.C. with Mounting Stand, Handle 
and Base, tut without 
Transformer ... ... £4 16 0 

6.12 D.C. Stripped and without Trans- 
former ... ... ... £315 0 

{When ordering please state Field Resistance and 
Impedance of Transformer required.) 

6.12 P.M. less Transformer ... ... £4 16 0 

6.12 P.M. with Transformer ... ... £5 5 0 

For Public Address work both the P.M. and Ener- 
gised Models can be supplied with a 15 ohm Voice 

Coil at an additional charge of 3/ - 

Write for Folder A. 

OVER 7 MILLION IN USE 

:The ;tvotlé4 7iste4t ,torPiseees 

THE BRITISH ROLA CO., LTD. 
MINERVA ROAD, PARK ROYAL,N.W.10. 
PHONE WILLESDEN 4322 -3-4-5-6. 
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-- Recent Inventions Brief descriptions 
of the more in- 
teresting radio 
devices and improve- 
ments issued as patents 
will be included in this 

section. 

SIGNALLING SYSTEMS 
IN short-wave signalling valves 

are used which are constructed 
with a closed " resonator " space 
between the electrodes. This is 
stated to avoid " leakage " radia- 
tion, and to increase efficiency 
both in transmission and recep- 
tion. 

Because of the higher level of 
energy available, a large number 
of intermediate frequencies can be 
superposed on a single short-wave 
carrier, thus allowing greater 
scope than usual for multiplex 
working. 

Also the intermediate -frequency 
signals can be graduated in 
strength, so that certain of the 
transmitted signals can be re- 
ceived on a simple and compara- 
tively cheap type of receiver, 
whilst other broadcast items are 
only available to a more limited 
circle of subscribers possessing 
more sensitive and expensive sets. 

N. V. Machinerieen En Appara- 
ten Fabrieken " Meal." Convene 
lion date (Germany) October 27th, 
1934. No. 453733. 

o o o 

SOUND AND PICTURE 
RECEIVERS 

THE dipole aerial receives 
sound and picture signals 

radiated on ultra -short -waves, 
both sets of signals being fed 
through an amplifier V, where they 
are separated. The picture signals 
are fed through a further ampli - 

The amplifier V is a superhet. 
circuit, the separation of the 
sound and picture signals being 
effected by a series -tuned circuit in 
one of the IF stages. 

A. C. Cossor, Ltd., L. H. Bed- 
ford, and O. S. Pueble. Applica- 
tion date March 7th, 1935. No. 
453184. 

o o o 

MOTOR CAR RADIO 
THE screening action of the 

metal roof of a motor car 
has forced designers to look for 
a more suitable place in which to 
locate the aerial. Somewhere un- 
derneath the chassis is a possible 
alternative, though it brings the 
aerial closer to the local inter- 
ference from the ignition, and 
therefore necessitates expensive 
screening. 

According to the invention a 
folded dipole aerial is used, made 
of a U-shaped rod or tube, and 
of such dimensions that it is 
broadly resonant to a frequency 
of about 7 metres, which is usually 
the wavelength of the interference 
radiated from the ignition system. 
Owing to the standing -wave for- 
mation set up, such interference 
is neutralised in the aerial itself 
and will not be fed into the re- 
ceiver, if the latter is connected at 
points equidistant from the free 
ends of the U-shaped dipole. The 
lead-in to the receiver consists of 
a screened transmission line, which 
serves as a fixed filter against in- 
terference and, in combination 
with the tuned input circuit, pre- 
sents a band-pass characteristic to 
the desired signals. 

Marconi's ll"ireless Telegraph 
Co.. Ltd. (assignees of 72. M. 
Smith). Convention date (U.S.A.) 
December 291h, 1934, and May 
31s1, 1935. No. 453736. 
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Schematic layout of combined 
television and broadcast receiver. 

J 

lying stage VI to a cathode-ray 
reproducer R, while the audible 
signals pass through a low -fre- 
quency amplifier V2 to the loud 
speaker S. 

For receiving medium- or long - 
wave broadcast programmes the 
dipole aerial A is earthed by a 
down -lead, which is coupled as 
indicated in dotted lines to a separ- 
ate input amplifier V3. Alterna- 
tively, a second aerial As may be 
used for normal broadcast work- 
ing, either alone or in combination 
with the dipole A. 

MODULATING CIRCUITS 
ACARRIER -NAVE amplifier V 

is arranged, in series with a 
modulating -valve VI, across a 
divided source of high-tension T, 
T1, and a low -frequency choke L 
is inserted across the junction be- 
tween the two valves and the two 
IIT sources. Modulating signals 
are applied to the grid of the 
Valve Vi from M, part of the 
signal voltage beingpassed through 
a full -wave rectifier R, RI so as to 
develop a grid -bias a..ross the load 
resistance R2. 

Tite valve Vs is, in effect, a 
" floating " modulator, since the 
rectified grid -bias varies in accord- 
ance with the instantaneous valse 
of the applied signals. The power 
taken by the valve Vs is accord- 
ingly regulated by the changing 
levels of modulation input, 

Arrangement of the circuits 
in a modulated carrier -wave 

transmitter. 

although the mean amplitude of 
the carrier -wave output developed 
by the y .lye B remains substan- 
tially constant. 

Marconi's Wireless Telegraph 
Co., Ltd., and W. T. Ditcham. 
Application date March 11th, 1935. 
No. 453501- 

o o o 

SUPPRESSING STATIC 
THE invention relates to the 

type of static -suppressor in 
which the interfering impulse is 
made to open a rapid -acting 
switch, or to otherwise break a 
part of the receiving circuit, so 
that both the disturbance and the 
signal are momentarily cut out. 
Since the duration of a static im- 
pulse is usually very brief, the 
break is so short that the apparent 
continuity of the signal is not 
affected, although the interfering 
impulse is completely suppressed. 

L 

According to the invention, the 
rapid -acting. switch is located in 
the grid circuit of one of the low - 
frequency amplifiers, and is oper- 
ated through a branch circuit 
which is coupled to one of the 
high -frequency stages. This branch 
circuit includes an amplifier and a 
rectifier. When an abnormally 
strong impulse is received, the 
branch circuit passes a correspond- 
ing pulse of rectified current, which 
" opens " the grid circuit of the 
LF amplifier and so cuts out the 
loud speaker. Since the switch is 

placed at a point in the receiver at 
which no direct current or voltages 
are present, the " break " does 
not give rise to any " click " or 
similar undesirable noise in the 
lend speaker. 

N. V. Philips Gloeilatnpen- 
fabrieken. Convention date (Ger- 
many) April 131h, 1935. No. 
453261. 

0 0 0 

TELEVISION RECEIVERS 
IN place of an ordinary lamp, a 

cathode-ray tube is used to pro- 
duce X-rays, the intensity of which 
is then controlled by the incoming 
television signals. The resulting 
X-rays after passing through a 
scanning disc are projected on to 
a large fluorescent screen for view- 
ing. 

D. Applebaum. No. 2043094 
(U.S.A.). 

The British abstracts published here 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.2, price l'- each. A selection of patents issued in U.S.A. is 

also included. 
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DECEMBER 25TH, T936. THE WIRELESS WORLD ÁDVERTISE\Ii \ 

MISCELLANEOUS ADVERTISEMENTS 
NOTICES 

THE CHARGE FOR ADVERTISEMENTS in these 
columns is 

12 words or leas, 31- and 3d. for every 
additional word. 

Each paragraph is charged separately and name and 

address must be counted. 

SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a 
contract is placed in advance, and in the absence of fresh 
instructions the entire " copy " is repeated from the 
previous issue : 13 consecutive insertions 5% ; 26 con- 
secutive, 10°' ; 52 consecutive, 15%. 

ADVERTISEMENTS for these columns are accepted 
up to FIRST POST on MONDAY MORNING (previous 
to date of issue) at the Head Offices of " The Wireless 
World," Dorset House. Stamford Street, London, S.E.1, 
or on SATURDAY MORNING at the Branch Offices, 
19, Hertford Street, Coventry ; Guildhall Buildings, 
Navigation Street, Birmingham, 2 ; 260, Deansgate. 
Manchester, 3 ; 20v, Renfleld Street, Glasgow, C.2. 

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

advertisements in this section must be strictly prepaid. 

The proprietors retain the right to refuse or withdraw 
advertisements at their discretion. 

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

remittances. 

All letters relating to advertisements should quote the 
number which is printed at the end of each advertisemnt 
and the date of the issue in which it appeared. 

The proprietors are not responsible for clerical or 
printers' errors, although every care is taken to avoid 
mistakes. 

NEW RECEIVERS AND AMPLIFIERS 

A 
AIR KING. 

THE Royalty of Radio. 

MODEL 
Empire 11 -valve 4 -band Supersonic Heterodyne 

Receiver for A.C. 100 to 250 Volts, incorporating 
every refinement known to modern radio technique, large 
illuminated dial, indicating each wave band separately 
marked in station names, wavelengths, and frequencies, 
with the famous exclusive beam tuning system, Magic 
Eye indicator for increased sensitivity and silent pre- 
cision tuning, illuminated indicators to show high 
fidelity and gramo. pick-up, high fidelity assured by two 
balanced speakers, one acting as special amplifier for 
high audio frequencies and one large ccncert type dynamic 
speaker for full range. audio frequency range from 40 to 
9.000 cycles, special band expansion intermediate fre- 
quency transformer on first stage, variable selectivity, 
full range variable tone control, A.V.C. 

MODEL Duchess 6 -valve 3 -band Superhet. Receiver l for A.C. 100 to 250 Volts; this receiver is housed 
in an attractive lay down walnut cabinet. 

MODEL 
Envoy for A.C./D.C. Mains, 100 to 250 volts, 

no line cord used. 

MODEL 
Marquis 6 -valve 3 -hand Superhet. Receiver 

for A.C. 100 to 250 Volts, in tastefully designed 
moulded one-piece bakelite cabinet, obtainable in ivory, 
red, walnut and ebony. 

í1IODEL 
Ermine 6 -valve 3 -band Superhet. Receiver for 

A.C./D.C. 100 to 250 Volts, no line cord used, a 
splendid set of proven popularity. 

A LL Models Feature Beam Tuning, Magic Eye Indi- ` cator, gramo. pick-up connections, and special out- 
put valves. 
ALL Sets Fully Guaranteed. 

H.P. Terms Available from 3/- per Week. 

OUR Technical Department is at Your Service. 

ARCI'UItUS 
Valves for Improved Radio Reception on 

All Types of Receivers. 
A RCTURUS, the only line made in 4 ranges, glass, 
`3- metal, G type, and metal modernisera 

WRITE for Lists of These Famous Valves; prices from 
4/9 each. 

WHOLESALE 
and Trade Enquiries Invited; generous 

terms. 
IR KING RADIO, 115, Shafesbury Av., Cambridge 

.CA- Circus, W.C.2 (1st floor above Barclay's Bank). 
'Phone : Temple Bar 4875 (all lineal. All receivers 
assembled in England. [3406 

PILOT, 
Belmont, Pegasus and Air King all -wavers 

lead the field; our deliveries are prompt in original 
cartons with full guarantees; your trade card will bring 
our wholesale catalogue from the authorised distribu- 
tors.-Leonard Heys, 36, Henry St., BlackpooL [0530 

HAGGIS 
To the Southerner who has tasted it, haggis is 
just a mixture of good things-like this meaty 
advertisement. This week we want to remind 
you of all the lines we now have to offer. Further 
details of them will be given week by week, or 
can be obtained at once by application. 
Keep a close watch on this space for new lines- 
we have several coming in due time. 

Loud -Speakers £ s. d. 
P.M. Standard Diaphragm .. 5 0 0 

, Twin Diaphragm .. .. 6 0 0 
Duode, Energised, D.C. 2,500 or 

1,250 ohms .. .. .. 6 0 0 
Duode A.C. .. 7 5 0 

Rectifier Kit, converting 2,500 ohm 
D.C. to A.C. .. .. .. 1 5 0 

Output Transformer for any Speaker 1 0 0 
Conversion of Energised standard or 

twin -cone Hartley -Turner Speaker 
to Duode . 2 10 0 

Bottles £ s . d. 
Boffle Box, plain stained wood, 

18x 18 X 12" deep .. .. 2 0 0 
Boffle Box, plain stained wood, 18" 

cube 2 15 0 
Baffle Box, plain stained wood, 21" 

cule .. 3 12 6 
Boffle treatment only, for customer's 

own box or cabinet, price according 
to size : a typical example is : 

Boffle treatment for i8" cube 1 17 6 
Boffle Boxes in polished veneers can be supplied 

at short notice : prices on application. 

Chassis 
S.A. Kit set, to build S 12 chassis.. 
SizA chassis complete, assembled 

and tested 
S7A 
G.A.iz.S. A.F. Amplifier, Model 2.. 

Sundry Components 
Whistle Rejector, new " Balance - 

Filter " type 
A.F. Coupling Unit, as used in our 

own sets .. .. .. . . 

Complete Receivers 
Console Receiver (S7A plus P.M. 

speaker) . 

Console Radiogramophone 
(SIzA plus Auto Record Changer 
plus P.M. Speaker) 

Standard Radiogramophone 
(SI2A plus H.F. Crystal Pick-up 
plus Duode Speaker) .. .. 65 2 0 

Any of the above may be fitted with a choice of 
our other types of speaker, at corresponding 
differences in price. 

51 

£ 
19 

S. 
15 

27 10 
25 0 
15 0 
£ s. 

2 5 

1 10 
£ s. 

35 

49 

0 

10 

d. 
0 

0 
0 
0 

d. 

0 

0 
d. 

0 

0 

HARTLEY TURNER 
RADIO LTD. 

THORNBURY ROAD, 
ISLEWORTH, MIDDLESEX. 
Telephone : HOUnslow 4488 

NUMBERED ADDRESSES 
For the convenience of private advertisers, letters 

may be addressed to numbers at " The Wireless World " 
Office. When this is desired, the sum of 6d. to defray 
the cost of registration and to cover postage on replies 
must be added to the advertisement charge, which must 
include the words Box 000, c/o "The Wireless World." 
An replies should be addressed to the Box number 
shown in the advertisement, c/o "The Wireless World," 
Dorset House, Stamford Street, London, S.E.1. 
Readers who reply to Box No. advertisements are warned 
against sending remittance through the post except in 
registered envelopes : in all such cases the use of the 
Deposit System is recommended, and the entelope should 
be clearly marked " Deposit Department." 

s- DEPOSIT SYSTEM 
Readers who hesitate to send money to advertisers 

in these columns may steal in perfect safety by availing 
themselves of our Deposit System. If the money be 
deposited with "The Wireless World," both parties 
are advised of its receipt. 

The time allowed for decision is three days, counting 
from receipt of goods, after which period, if buyer 
decides not to retain goods, they must be returned to 
sender. If a sale is effected, buyer instructs us to remit 
amount to seller, but if nit, seller instructs us to return 
amount to depositor. Carriage is paid by the buyer, 
but in the event of no sale, and subject to there being 
no different arrangement between buyer and seller, each 
pays carriage one way. The seller takes the risk of loss 
or damage in transit, for which we take no responsi- 
bility. For all transactions up to £10, a deposit fee of 
1/- is charged : on transactions over £10 and under 
£50, the fee is 2/6 ; over £50, 5/-. All deposit matters 
are dealt with at Dorset House, Stamford Street, 
London, S.E.1, and cheques and money orders should 
be made payable to Iliffe & Sons Limited. 

SPECIAL NOTE.-Readers who reply to advertise- 
ments and receive no answer to their enquiries are 
requested to regard the silence as an indication that the 
goods advertised have already been disposed of. Adver- 
tisers often receive so many enquiries that it is quite 
impossible to reply to each one by post. When sending 
remittances direct to an advertiser, stamp for return 
should also be included for use in the event of the 
application proving unsuccessful. 

NEW RECEIVERS AND AMPLIFIERS 

A. 
HARM AUR RADIO !of 1937 Receivers.-Freed Else - 

mann compact midgets and American -Bosch 
" CentrOmatic " all -wave receivers; u.1 types of Raytheon 
glass and metal valves; trade. 

TH IIE ARMAUR RADIO Co., Ltd., 8, Clifford St., 
New Bond St. London, W.1. [0499 

ALERT RADIO Co. 

ALL -WAVE Receivers at E7/ 
A.C. or A.C./D.C.; Midget 

to 23 valves; for DX work we 
communication modela -21, East 
4871. 
ROYAL RADIO Co. 

7, £9/9, and r13/13. 
and other receivers up 
can supply the latest 
Rd., N.1. Clerkenwell 

[3220 

ESTABLISHED 1908. 

ALL -WAVE Receivers, suitable for use on ships, as 
supplied to officers of many shipping lines. 

OUR 8 and 10 Metal Valve All -wave Receivers; 15- 
2,000 metres, acknowledged by the trade as the 

Lest for range, tone, and general performance. 

LATEST 
6 -valve Car Radio, A.V.C., remote control, 

no suppressors required. 

AFULL Range of the World Famous Fergusson and 
Pilot Models Stocked. 

ALL Sets Fully Guaranteed by Ourselves. 

ALL Types of American Valves Stocked. 

ANY 
Make of Set Serviced by Our Qualified Radio 

Engineers at Reasonable Charges. 

P1Y Us a Visit Any Time, or send for full range eats 
logue; 11/2d. stamp will be appreciated. 

ROYAL RADIO Co. 5, Buckingham Rd., South Wood- 
ford, London, E.1,8. 'Phone: Buckhurst 2736. [3353 

DEGALLIER'S, Ltd., wish to thank all customers fcr 
past favours and wish them the compliments of the 

season. 
V MAS Holidays.-Close 9 p.m. Thursday, 24th Decem- 
1 ber, reopen 11 a.m. Wednesday, December 30th. 

.IVJ 
DEGALLIER'S, Ltd., 18. Connaught St., London, W.2. 

Paddington 2645. [3465 

PLIFIERS, guaranteed quality, low prices, state re - A MPLIFIERS, 
and Hartley, 22, Craighall Ave., 

Levenshulme, Manchester. [3475 

TRANS 
-ATLANTIC RADIO for Latest and Best. Ameri- 

can Receivers.-Attractive 5 -valve A.C./D.C. com- 
pacts, £3/10: 6 -valve all -wave superhets, from £6/15: 
"Philco" People's A.C. superhets, £6/6; carriage free. 

TRANS 
-ATLANTIC RADIO Co., 15, Percy St., W.1. 

Museum 3096. Americal repair specialists. [3478 

"Radio Data Charts," A Series of Abacs Post free 4110 

www.americanradiohistory.com
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RADIOMART 
SHORTWAVE SPECIALISTS 
MICROVARIABLE8.-All braes construction; latest 

ceramic insulation. The finest condensers made 
15 nunfd., 1/4 ; 40 mmfd., 17 ; 100 mmfd., 1/10. Trans- 
mitting Type. .O70in. spacing 15 mmfd. (neutralising), 
2 9. 40 mrnfd. Tuning, 316. These are quality. 
S HORTWAVE COILS.-(RD4) CA 11-25, CB 20-45 

metres 2/6. CC 44-100 metres, 2/9. Standard 6 -pin 
types, CA6, CBS, 2/9 each, CC6, 3/- ; same range as 4 -pin. 
COILFORIRS.-Moulded in RD4 natural loloss material, 

hollow resilient pins 14in. diameter ribbed ; identi- 
fication disc in top. Four types, 4 -pin, 1/6 ; 6 -pin 
(standard or to fit 7 -pin valveholders), 19 7 -pin (for 
bandspread tap), 1/10 ; Machine threading, 2d. extra. 
AMERICAN Mains Transformers, 230 v., fully shrouded, 

350-350, 6.3 v., 5 v., 8/11 ; Majestic, 250-250, 
2.5 v., 5 v., 4/11. Pilot 260-260, 2.5 VCT, 5 VCT, 5,'11. H EAVY DUTY Mains Transformer, worth 35,!-, 350- 

350, 150 m.a., 4 v., 2.5 ACT., 4 v., 6 ACT., 12/6. 
UTILITY 8'6, Microdisc Dials, 3/11 ; Radiophone, 

0.00016 Shortwave Condensers, 3/6 ; Series gap, 
twin, 19. Shortwave HF Chokes 5-100 metres, 9d. 

465 KO City Wound IFS, 3/11 ; Two -speed Slow 
Motion Knobs, 1/- ; Telsen Ace Transformers, 

1 11 ; Iron -cored HF Chokes, 1/- ; Utility Straight Line 
Dials, 2/11 British Radiophone Straight or Superhet 

.-gang 
Condensers, with trimmers fully screened, 4/11. 

LIESEN. 3 -gang Band Pass Kit, including switched coils, 
3 -gang Condenser with disc dial, 10,'-. 

ELECTROLYTICS. Huge purchase 500 v. Aluminium 
Can, 4 mf.,1/6 ; 8 mf., 1/11 ; 16 mf., 2!6 8+8 mf., 

2/6 ; 8+8 mf. 450 v. -!- 8 mf. 250 v., 2/9 ; Block type, 
500 v. peak, 4+4 mf., 1/6 ; 6+6+6mf.,2/8; 8+8+4mf., 
3/- ; 50 mf. 50 v., 1/3 ; 25 mf. 25 v., 1/- ; 2 mf. 300 v., 9d. ; 
40+24 mf. 200 v., 1/6. 
FAMOUS CONTINENTAL A.C. Valves. 4'8 ; Battery 

types from 2,'3 ; American Duotron etc., all types, 
3/6 ; All types of RCA Licensed first grade tubes, metal 
and glass, in stock from 5/6. 
FEATHERWEIGHT Headphones, 2/13 ; Varley Biloca 

Iron -cored Coils, 2/6 ; matched pair, 4/6. 
SMOOTHING CHOKES, 20 hy., 120 m.a., 3/11 ; 40 m.a., 

1/11 ; Centralab Pots, all sizes, 1/6 ; switched 2/- ; 
20,000 ohm Pots, 1/- Tubular glass fuses, 2d. 
SPECIAL OFFERS. Class B Kit, worth 30/-, comprising 

Driver Transformer, Valve and Holder, 5/- ; Dozen 
wire ended assorted resistors, 116. Preset Condensers. 
9d. 

TRADERS ! Monster Bargain Parcels value £4,10/0, 
for 10/- ; also 5/- parcels. State battery or mains. 

Telsen Screened Dual Range Coils, 2/6 ; per pair, 4/6 ; 
Milliammeters 25 m.a. upwards, 5/9 ; super, 6/9. 
PUSHBACK Wire, 6 yds. Bd.; heavy, Sd. ; Resin cored 

Solder, Eft. 8d. ; Screened Flcx, single, 6d. yd. ; twin, 
9d. yd. 
CONDENSERS. 4 mf. 700 v. T., 2/6 ; 2 mf., 1/6 T.C.C. 

1 mf., 6d.; Dubilier, 0.1 mf., 3d.; Tubular Condensers, 
1,500 v. T., all sizes to 0.1 mf., 60- ; 0.2 to 0.5 mf., 8d. 
UTILITY 2 -gang Uniknob .0005 with Dial, 3/11. EDC 

Converters, new, 12 volt to 240 v. 40 m.a., 25,-; 13TH 
ditto, 6 v., input fully smoothed, 391. 
CRYPTO 500 watt 220 v. DC to 230 v. AC, as new, £10 ; 

Ditto, 1,000 watt, £15. One of each only. 
AMERICAN latest Double Buttoh Microphones, cost £1. 

in U.S.A., our price 35/-. Why huy junk ? 

SCOTT 
All -wave Chassis, 15-550 metres, perfect order, t' pie to push-pull output, chassis, twin speaker,. 

£18 ; Marshall 14 Valve ditto, single speaker, £10. 
t hi, ,: tb only. 
ROLA, used but perfect matched pairs, 2,500 ohms, loin. 

and 7in., no transformer, 15/- ; Ditto, Magnavox 
M.igna, 25'- ; Jenson 7in., new PM speakers, 12,/6. 

Order 5/- pool free. Get our Bargain Catalogue, litt. 
post free. All enquiries and requests for Catalogue must 
send ltd. stamp. 

RAYMART 1936-7 
EDITION 

RAYMART SHORTWAVE MANUAL 

48 Pages of practical 
circuits and data on 
Shortwave Receivers, 
transmitters, modu- 
lators,transceivers,etc., 
including information 
on transmitting 
licences, "class B " 
modulation, aerials, etc. 
Price with Catalogue 
6d., or 74d. post free. 
Catalogue only, 1}d. 
post free. 

BIRMINGHAM RADIOMART(G5N1) 

19, John Bright Street and Dale End 

MAIL ORDER DEPT. " W' 

44 HOLLOWAY HEAD, 
BIRMINGHAM. TELE.: MID. 3254. 

NEW RECEIVERS AND AMPLIFIERS 

ARMSTRONG 
COMPANY lfanulacture 8 Radio Re- 

ceivers in Chassis Form, briefly described hereunder. 

ARMSTRONG 
6 -valve All -wave Superheterodyne Radio- 

gram Chassis, for A.C. mains, complete with Rola 
speaker; £7/10. 

ARMSTRONG 
8 -valve 4 Wave -band Radiogram Chassis, 

with phase reversed push-pull output; £9/17/6. 

ARMSTRONG 
6 -valve 4 Wave -band Radiogram Chassis, 

with large triode output; £811716. 

ARMSTRONG 
8 -valve 4 Wave -band Radiogram Chassis, 

with radio -frequency stage and push-pull output; 
£11/11. 

ARMSTRONG 
7-välve 4 Wave -band Radiogram Chassis, 

with radio -frequency stage and single triode output; 
£10/10. 

ARMSTRONG 
8 -valve 2 Wave -band Radiogram Chassis, 

with 8 watt push-pull output; £8/10. 

ARMSTRONG 
6 -valve 2 Wave -band Radiogram Chassis, 

with single large triode output; £7110. 
ARMSTRONG Chassis Carry 12 Months' Guarantee. 

ARMSTRONG 
Chassis are Sent 7 Days' Trial, carriage, 

packing, and crate free. 

ARMSTRONG 
MANUFACTURING Co.. 100, King's 

Rd., Camden Town, N.W.1, [3460 
BARGAINS in Radio. 

65/ --A.0 4 -valve portable Midget In smart 
fabric case, SIC. speaker, quality reproduc- 

tion, real station getter. 

65/-.-A.C.-D.C, 5 -valve 2 -band Compact, M.C. 
speaker, illuminated dial, choice of 3 colours, 

black, grey and maroon. 

£5/19/6. -6 -valve All Wave Super Het, A.C.-D.C. 
mains, National Union valves, few left. 

2 Only, Raro Communication receivers, 21)-555 metres, + A.C.-D.C., 5 valves; £8/10. 

TRANCEIVERS, 1, 2 and 3 valve, battery, new models 
just arrived; £3, £5/2/6 and £6, 7/6. 

ALL Sets Guaranteed 12 Months, 6 months valves. 

CASH With Order, or c.o.d. 

RADIOGRAPHIC, Ltd., 66, Osborne St., Glasgow, C.1. 
[3453 

" SERVICE With a Smile." 

HENRY FORD RADIO, Ltd., 

ELECTRONIC 
House, 22, Howland St., Tottenham 

Court Rd., W.I. Museum 5675. [0511 
175/_, -Brand new 9 -guinea Table Grand, 1936, guar- 

anteed, M C. speaker, magnificent walnut cabi- 
net, foreign stations galore; 10 guineas, 1937 Peerless, 11 
valves, 3 wave bands, brand new, get anything, guaran- 
teed, list £20; send for list. -Kay, 1, Old Church Lane, 
N.W.9. Col. 8266. 10535 

RECEIVERS AND AMPLIFIERS 
CLEARANCE, SURPLUS, ETC. 

HENRY'S 

LAST Opportunity; only a few left. 

1936 Regentone 5 -valve Superhet, thermometer 
tuning, unused and boxed; list price £11/11, 

A.C. model £5110. Universal A.C./D.C. £5/15. 
1936 Regentone 5 -valve Consoletle, thermometer, lez tuning, unused and boxed; list price £10/10. 
A.C. model £4/15, Universal A.C./D.C. £5. 

1936 Regentone Battery Set, list £7/1016, var.Mu., 
S.G., del. and pentode output, P.M. speaker, 

thermometer tuning, unused and boxed; £3. 

HENRY'S 72, Wellington 
ford Hill 2907. 

CLEARANCE List (Trade 
36, Henry St., Blackpoo 

SEND 
for Bargain List of 

ceivers; amazing prices. 
Conduit St., W.C.1, 

Av., London, N.15. Stam- 
[3247 

Only). -Write Leonard Heys. 
1. [0527 
Brand New Decontrolled lie- -P. A. C.. Ltd., 54, Lamb's 

[2233 

PUBLIC ADDRESS EQUIPMENT 
SPECIAL Offer! ! I 

1 Guineas Assembled; Vortexion 20 wale 4 -stage P.A. 
2 amplifier, in steel case, 8in.x1Oin.x9in. high, with 

carrying handle, input with controls for microphone and 
pick-up and tone control, output for 7',_, and 15 ohm 
speakers, weight 251b.; only 81/2 guineas, with valves. 4 I6pat Model, with mixers; £10. 

HEAhalVls;Y 
Duty15. Model, as fitted to cinemas and dance 11 

CALL 
and Hear the Rumble of an Organ as Never 

Before on our Wide Frequency Range Models, the 
best yet. 

VORTEXICN. 
Ltd., 182, The Broadwày, Wimbledon, 

S.W.19. See also New Mains Equipment. [3439 

PA. Technique is Outlined from A to Z in the Par - 
fridge P.A. Manual. 

MIXING Circuits; method of running mike lines to 
avoid distortion and pick-up; impedance matching; 

how to deal with long speaker lines, and all other prac- 
tical difficulties. -Free, trade only, from: 

PARTRIDGE, B.Sc., A.M.I.E.E., King's Buildings, 
Than Stanley St., London, S.W.1. [3301 

ARMSTRONG 6 -Valve 
TH16 new chassis is designed 

to give a good all round 
performance with 3l watts 
output on both radio and 
gramophone. Short wave- 
band iº arranged to cover 
both the English and Ameri- 
can amateur bands ae well as 
the usual short wave broad- 
cast. All the best English 
components are used through- 
out and the circuit incorpor- 
ates the latest improvements 
such as three waveband& 
with band -paso Input, full 
range volume and tone con. 
trots working on both radio 
and gramophone, large fini 
vision scale with station 
names marked on all wave- 
bands, etc. 
The price includes radiogram 
chassis complete with 6 
British valves and 8" Rola 
moving coil speaker, 
matched to the chassis. 
mains leads, pilot lamps and 
everything ready lop imme- 
diate use. Packing and 
carriage free. 

7 days' trial, carriage 
paid. 

bRNSTEONO 12 months' 
guarantee. 

SUPERHETERODYNE 

RADIOGRAIVI 
Chassis with 

ROLA F.6 SPEAKER 

Price 

£7,10.0 
wady 

to 
swoon on. 

ARMSTRONG MANUFACTURING CO. 
100, KING'S ROAD, CAMDEN TOWN, N.W.1, 

'Phone, GULliver 3105. 

FOR HOME RECORDING 
"`- Our machine -made accuracy -cut 

Trackers are the cheapest on the 
market. Centre -drive or for loin. 
Disc Complete Tracker Sets gear 
drive with cutter head, diamond 37 6 needle and blanks. Bradford Model, 

37/6. Feigh Model, 27/6. Blank Records, 4,!- doz. Diamond Cutters fit any pick-up, 7/6. Illustrated List. 
WIRE WOUND POWER RESISTANCES. 5 watt 8000 ohms, 10 
m.a., 10d. 5 watt Potential Dividers, tapped 50,000 ohms, 1B. 
MORSE & SIGNAL KEYS 51-,7/6,18/6 and 25/-. BUZZERS, 
1/6, 3/6 and 5,/-. SOUNDERS, 5/-, 7/6 and 10,'-. Morse Practice 
Sets complete, 4/9. BELLS, circular Desk, vibrator in gong, 2/-. 
Wall Bell Pushes, Porcelain 21," 611. or 5;- dog. Brass pushes, 
9d., 1/6 and 2'6. Pendant Pushes, 6d. 
Mains Transformers, 3/6. 1 mfd. Condenser, 4d. Porcelain 
Cleats, 6d. pair. ELECTRIC LIGHT, 1,000 Porcelain Ceiling 
Roses with Ramie Junction Connectors, 5,'- doz. 
CABLE AND WIRE. Lead covered single, 3/.020, 7/- 50yds.: 
7/.0.29 ditto, 12/- per 50 yds. L.C. Twin, 1/.064, 12,'- per 50 yd, 
coil ; L.C. Twin, 1'.044, 16.'- per 50 yd. coil, Plain V.I.R. 
fighting, 1/.044, 5/3 per 100 yds. Heavy Mains Flex, per doz, 
yds., 2 6, post M. Twin fighting Flex, 2- per doz. yds., post dal, 
AIR COMPRESSORS for Paint Spraying, Set Cleaning, Ili. 
lfation, etc., Foot Operated, 37/8. Electric No. 1 size, £515-. 

"BIJOU " Direct -coupled Electric Pumps 
for A.C. or D.C. mains. Centrifugal, all - 
bronze pump, enclosed motor, 3 ft. lift, 

'6 ft. jet, 120 galls_ per hr. For cooling, 
circulating, bilge or sump, fountain, or 
waterlogged shack. With 50 yds. twin 
rubber cable and iron -clad D.P. switch, 
67/6. Larger pumps quoted for. 

METERS. THE DIX-MIPANTA. This is a wonderfully versatile 
pocket moving -iron multi -range meter for service on A.C. jobs. 
No Projecting terminals. THREE ranges of volts: 0-7.5, 
0-150, 0-300. Used for MILLIAMPS reads: 12' m'a and 
75 m/a. In black bakelite case. Only 2jin. by 2f in., 19:6. 
DIX-ONEMETER 50 RANGE TEST SET. -Will measure 0-1011 
millivolts 25 microamps to 20 amps. Dix-onemeters are now 
only 551-. This is a remarkably small price for a meter worth 
£10 in comparison with others. Latest Model. Mirror Double 
Scale. ltloulded Base. The finest Precision Multi -Measuring 
instrument is the DIX-ONEMETER. A de Luxe Meter in 
Case, only 55/-. Multipliers, 6/6 each. Valve and Radio Set 
Tester A.C./D.C. complete, £5 10s. 
We carry large stocks of Meters, all ranges and sizes, from 
21in. dia. to Bin. Weston 301 Table Sets, 18'6. Radio Set 
Analysers, D.C./A.C., from £5 10s. if you cannot call to 
inspect, kindly specify wants. 
MULTI -FREQUENCY TEST RECORD. -A new model of 9 frequencies 

21/8,000, for use with sterna., teat frequency 

post . 

C Iº k_d:4 !Y responsüde of radio, saves cost Wan oscillator, 2/3, 
Ftì 

j; - MOTORS. MIKES & Id -O's Cheap. 
-- THE SUPERSEDER makes H.T. train your 

1,.T. 2 -volt batter-, rectified and smoothed. 
Three tappings. Lasts indefinitely. A boon. 
List £3 iris. New, guaranteed, 376. 

1.000 other bargains in New Sale List "W," post free. ELECTRADIX RADIOS 
218, Upper Thames Street, London, E.C.4. 'Phone: Central 4611 

"The Wireless World Diary for 1937." Price 116 net By post 117 

www.americanradiohistory.com
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USED SETS FOR SALE 
AND WANTED 

FERRANTI 
FERR.ANTI 6 -valve Battery Superhet.; £6.-91 Flat, 

Mantel! St., N.1. [3480 

MID -WEST 
MIDWEST 18 -valve De Luxe Chassis, with 12in. moving 

coil speaker, 1937, used few hours only; sell £25. - 
Freeman, 16, Fitzwilliam St., Sheffield, [3396 

MURPHY 
"MURPHY " 1936 A.C. Superhet Radiogram, as new; 

£18.-112, Byron Rd., Reading. [3462 

MISCELLANEOUS 
EXCEPTIONAL Reconditioned Bargains. - Kilodyne 

Four, with valves and coils, assembled with power 
pack,- £711716; 'Kilodyne Rohr,' with valves, coils 13-550 
metres, assembled for battery operation, £616; Kilodyne 
Four, valves, coils from 7-550 metres, specially converted 
for 180 degrees. bandspread, £6/6; G.E.C. High Fidelity 
Eight Superhet, all wave, with special laboratory cabinet, 
finished Admiralty grey, with milliameter, £17/10; 
R.C.A.-Vidtor Fidelity Eight, 13-550 metres, complete, 
£14/10.-A.C.S., Ltd., 52, Widmore Rd., Bromley. 
Ravensbourne 1926. [3464 

NEW MAINS EQUIPMENT 
V 
V 
VORT1IXION Lead Again. 

VORTEXION Supply the B.B.C., G.P.O., L.P.T.B.. and 
Borough Councils, etc., so why not you? 

FOR the Best Reproduction it is Possible to Obtain, see 
also advert. under Public Address Equipment. 

ALL Fitted Screened Primaries and Tapped 200-250v., 
with centre tapped filaments. guaranteed one year. 

250 -0-250 60 m.a., 4v. 1-2a., 4v. 2-4a.; 10/- open, 
12/6 shrouded. 

350v. 
shro 

60 
uded 

m.a.. 4v. 1-2a., 4v. 2-4a.; 12/6 open, 3C 0-0. 15/- . 

35 0 °14/06 open, 6/6 shrouded' 
4v. 2-4a., 4v. 2-5a.; 

425 012, 4v.120-160 
4v. 

12, suy rshrouded5 model, 21% 
4v. 2.5, 

26/-, 50a -0-500v. 120 m.a., L.T.'s, as above; 19/- open, 
23/- shrouded; 400 or 450, same price. 

50a -0-500v. 026/ open, n30/- shr uded; 400 ora., 

4v. a. 
450 

4v. 
same 

price. 
CHOKES, 30h. 60 m.a., 5/6; 7-13h., 1016; 30h., 150 

m.a., 12/6; regulation, 7/6. 

OUTPUT Transformers, 4-10 watt, W.W. Q.A., 17/6; 
20 -watt super shrouded, 30/-. 

SPECIAL Wide Frequency Range Model; £3/10. 

'AUTO Transformers, 100-120 to 200-240x., 60 watt, tl 9/-; 120 watt, 12/6; 200 watt, 16/6; 500 watt, 30/-. 

TELEVISION, 4,000v., 5-10 m.a., and 2.5-4v.; 27/-. 

QUOTATIONS for Specials by Return. 

TTORTEXION, Ltd., 182, The Broadway, S.W.19. Tel.: 
Lib. 2814. [3433 

ALL 
POWER 

TRANSFORMERS, Ltd. -Transformers and chokes em- 
bodying all the best in design; no better value at any 

price; Radiolympia models; tapped and screened primaries, 
filaments, centre tapped. 

-0-250v. 60 ma., 4v. 1-2e., 4v. 2-4a., 12/6, post 
7d.; extra filament, 4v, la., 12/6. 

3J 0 0-350v. 
60 m.a., 4v. 2-3a., 4v. 2-4e., 15/-, post 8d.; 

extra filament, 4v. la., 16f-. 

35A -0-350v. -post° 1/-;m e extra filament, 240/x., 
4v. 1-2a., 

250 

5 0 0 0---5002v. 140a., 

29 past i. 2-4a., 4v. 4-6a., 4v. 2a., 

L.T. Charger, charging rate la, 2, 6 or 12 -volt, employ. 
ing metal rectifier L.T.5; 37/6, post 1/-. 

WRITE for List; special quotations by return. 

ALL POWER TRANSFORMERS, Ltd., 8a, Gladstone 
Rd., Wimbledon, S.W.19. Tel.: Liberty 3303. [3383 

PARAMOUNT Mains Transformers. 

PARAMOUNT In Quality, lowest in price; example, 
250v. 60 m.a., 4v. la., 4v. 4a., open type 9/-, 

shrouded 11/- post 9d.; 350v. 75 m.a., 4v. 2.5a., 4v. 4a., 
open type 12/-, shrouded 14/-, post 9d. 

TTRITE for List, ''Paramount Mains Transformers."- 
R. II. Salter, 66, Hartfield Rd., Wimbledon, S.W.19. 

'Phone: Liberty 3226. [2303 

TANTALUM for A.0 Chargers, H.T. and L.T.-Black- 
well'e Metallurgical Works, Ltd., Garston, Liverpool. 

[2729 

CABINETS 
HIGH Class Radio Cabinets Made to Order; competi. 

the prices. -C. Mostyn, Ltd.,, Cabinet Manufacturera, 
8-9, French Place, London, El. (Bishopsgate 8784.) 

[3306 

No. 18 

Terminals versus 
Plugs and Sockets 

For years terminals held a supreme position, 
for the following reasons :- 

I. They were cheaper than plugs and sockets. 
2. In the best terminals there is no loose part 

to be lost. 
3. A screw connection must necessarily have 

lower and more constant contact resist- 
ance than the average friction connection. 

4. With a terminal there is one less link in 
chain of contacts. 

5. Any odd piece of wire can be rapidly 
screwed down with a terminal. 

To -day, with the exception of (1) above, all 
these points still hold good, but with the advent 
of cheaper and still cheaper socket assemblies, 
the plug and socket is now cheaper than a decent 
terminal, so they are fitted by most manu- 
facturers of domestic radio receivers; even 
though with a plug and socket it is necessary 
for someone to dismantle the plug, carefully to 
insert the wire, reassemble, and then plug in - 
a tedious initial process. 
It is greatly to our advantage that plugs get 
lost. We make and sell in a year many more 
plugs than are required for a year's output of 
radio receivers. We know that most plugs are 
used on such apparatus, and we have evidence 
of our plugs being bought by the public to 
replace those of inferior makes fitted by penny 
wise manufacturers. 
With a good plug and socket no damage will 
occur if some clumsy fool trips over the lead ; 

the plug will be withdrawn. A resilient socket 
is often distorted by other than a straight pull 
at the plug, then there is trouble. A plug can 
be straightened, but it almost needs a tin 
opener to get at a socket on a modern set, and 
it becomes a service job. Hence we advise rigid, 
robust sockets and resilient plugs rather than 
the solid plugs and resilient sockets. 
Plugs and sockets are certainly more convenient 
if it is desired to connect and disconnect a 
permanent wire, because the wire is loaded once 
and for all into the plug. Plugs and sockets 
should have both fixed and movable parts 
lettered to correspond. 

The illustration above is one of 150 illustrations, 
including 75 blue prints of curves, diagrams, circuits 
and constructional details and specification of all our 
standard products in the accessory or component 
class. Of particular value to Radio Engineers, 
Designers and those engaged in any section of the 
radio industry, as well as to every amateur con- 
structor of radie or television apparatus. Send &t. 
for copy. post free. 

BELLING -LEE 
FOR EVERY RADIO. CONNECTION 

Belling & Lee Ltd. 
Cambridge Arterial Road, 

Enfield, Middx. 

CABINETS 
MANUFACTURER'S Clearance. 

HALCYON Radiogram Cabinets, rich, dark, figured 
walnut, 33 x 23 x 191/2, 45/-; many others, 30/- up- 

wards; photos for selection sent on request. 
TABLE Radio Cabinets (undrilled); 6/6 upwards. 

SPEAKER Cabinets; 4/6 upwards. 

!ND 
Particulars of Your Requirements (giving size of 

set, etc.), or call and make your choice from our 
stocks of over 100 different types; from 3/6 to £4/10. 

HL. SMITH and Co., Ltd., 287-9, Edgware Rd., 
London, W.2. Tel : Padd, 5891. [0485 

DYNAMOS, MOTORS, ETC. 
1_71 Oh.p. A.C. Induction Motors, 2,750 revs., self- 

starting, all voltages; 35/-.-Easco, 18, Brixton 
Rd., S.W.9. [0455 

ELECTRO Dynamic Rotary Converters, complete with 
smoothing and silence cabinet, input 200-240 D.C., 

output 220 volts A.C.. 50 cycles, 90 watts, in new condi- 
tion, £6; similar machine, with 65 watts output. £4/18. 
carriage forward; many other converters in stock; send 
for details. 

WARD, 46, Farringdon St., London, E.C.4. Tel.: 
Holborn 9703. [0518 

NEW LOUD -SPEAKERS 
HULBERT for Quality Surplus Speakers. 

THE Following Genuine Bargains are Made by One of 
the Best-known Manufacturers of high-grade moving 

coil speakers. All are brand new and offered at consider- 
ably under half list prices. The Auditorium models are 
fitted with latest dual curved cones, giving remarkably 
wide and even frequency response, resulting in quality 
reproduction of both speech and music. 

Only, usual price £5; Auditorium permanent 
magnet speaker, with Alni magnet and die 

cast frame, large 12in. dual cone, comprising latest curved 
cone with auxiliary bakelite Bone; complete with large 
25 ratio transformer. 

37/6 

59/6 Only, usual price £6; Auditorium electromag- 
net speaker, 1,000, 1,250. 2,000, or 2,500 

ohms field; exceptionally large magnet of high permea- 
bility steel, giving enormous flux density; 2in. moving 
coil; large dual cone, comprising latest curved cone with 
auxiliary bakelite cone, giving wide frequency response; 
complete with universal transformer; the ideal speaker 
for use with " Wireless World " and other quality ampli- 
fiers. 

75/- 
Only, usual price £9; as above, but for use on 

A.C. mains; complete with Westinghouse 
rectifier and full smoothing equipment. 
OA /- Only; permanent magnet speaker, Alni magnet, N die cast frame, loin. cone, Universal trans- 
forme*. 

15/6 Only; permanent magnet speaker, Alni mag- 
net, Sin. cone Universal transformer. 

12/6 Only; permanent magnet speaker, as above. 
with 7in. cone. 

11/6 Only; extension permanent magnet speaker, 
Bin, cone, complete with hírge càbinet, suitable 

tor low impedance outputs. 

2/9 Only; brand new cabinets. 

8/6 Only; electro -magnet speakers, with 8in. cone. 
6,500 ohms field, Universal transformer. 

IF You are Requiring Quality Reproduction at Low Cost 
Order Now from:- 

HULBERT, 6. Conduit St., W.1. Cash or c.o.d. 
[2895 

VAUXHALL. -Best quality speakers; see other column. 
-Vauxhall Utilities, 163a, Strand. [0520 

LOUD -SPEAKERS 
SECOND-HAND, CLEARANCE, SURPLUS, ETC. 
VAUXHALL. -Magnavox mains energised, 2,500 or 

6,500 field coil, 10in. cone, 17/6; 7fn. cone, 12/6. 
VAUXHALL. -Magnavox permanent magnets, universal, 

suitable for Class " B " power or pentode, 7in. cone, 
16/6; loin. cone, 22/., 

VAUXIALL.-American Roles, 2,500, 8in. 15/-; Shin, 
19/6. Permanent magnets, Bin. 19/6, 9hin. 24/6. 

VAUXHALL. -Above, fully guaranteed, complete with 
humbucking coils; state power or pentode trans- 

former; unused manufacturers' stock. 
VAUXHALL. -Immediate delivery, carriage paid; lists 

free; cash with order or c.o.d.-Vauxhall Utilities, 
]63a, Strand. W.C.2. Temple Bar 9338. [0456 

MAGNAVOX D.C. 152 19ín. cone), 22/6; Magnavox 
154 (6%in. cone), 16/3; all with humbucking coils, 

power or pentode transformers, and 2.500 or 6,500 -ohm 
fi22/6.elds; Magnavox P.M.254, 18/-; Magnavox P.M.252. 

ATTENTION to All Orders Within 48 Hours; carriage 
paid; cash with order or c.o.d.; send for list. 

WARD, 46, Farringdon St., London. E.C.4. Tel.: 
Holborn .9703. [0451 

CELESTION P.P.M.8 Units, in makers' unopened boxes, 
3 -ratio transformer; 12/-Mitson, 153, l'uruey Rd.. 

S.E.21. [3476 

MAGNAVOX " 66 m Speaker, A.C. model. new, uised, 
£4; also Baker super power speaker, A.C. model, good 

condition, 501 -.-Box 315, c/o The tireless World. [3471 

"Handbook of Technical Instruction for Wireless Telegraphists" Fifth Edition Post free 15/9 
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TESTING EQUIPMENT 
BROWN Modulated Oscillator, A.C.-D.C. model. L.W., 

M.W. and I.F. bands, dummy aerial complete, perfect 
order, cost £15/15; £7.-Mayne, Beaconsfield, Bucks. [3467 

VALVES 
ANDERSON. 

AMERICAN Valves, all makes, first grade only; 5/. 
each. 

ANDERSON 35, Lansdowne Rd., Walthamstow, E.17. 
Walthamstow 0827, [3351 

AMERICAN Valves, popular types, 5/- each: all guaran- 
teed for three months; write for lists.-Fellows. 94, 

Ferney Rd., East Barnet. [3446 
AMERICAN Valves, first grade, in all types; trade 

supplied.-Metropolitan Radio Service Co., 1021. 
Finchley Rd., N.W.11. Speedwell 3000. [0436 

H1VAC, TUNOSRAM, and all Reliable Americans, a 
complete service to traders; orders c.o.d. or send for 

lists.-Leonard Heys, 36, Henry 8t., Blackpool. [0529 
A LL Types of American Valves in Stock of Raytheon, 

XL Sylvania, and Arcturus makes, at competitive prices. 
guaranteed for six months; send for full list; 350 ohms 
line cords, 2/8. 

WARD. 46, Farringdon St., London, E.C.4. Tel.: 
Ilolborn 9703. [0452 

NOTIIING Better Available, six months' guarantee; 
complete range of battery, A.C. mains, rectifiers, 

always in stock; 2 volt Del, H.F., L.F., 2/3 power, 2/9; 
screen grid, pentode, II.F. pentode, 5/-; Ameriran types, 
fully guaranteed, 5/6 each, Nos. 80, 42, 43, 57, 58, 77, 
78, 6C6. 6D6, 25Y5 25Z5.-Write for other prices to llulci 
F.lectrical Co., Ltd., Devonshire Works, Dukes Ave., Chis- 
wick, W.4. [0501 

NEW COMPONENTS 
MICROPIIONE Parts, from 8/6.-A. h inderlich, 2, 

Bridge Rd., London, N.W.10. [3436 
'ALL Standard Makes, wholesale only; write for lists.- 
Leonard Heys, henry SL. Blackpool. [0528 

ENLARGED Catalogue for Home Constructors Now 
Ready. post free.-Lumen Electric Co, Litherland, 

Liverpool. 21. [3473 

COMPONENTS 
SECOND-HAND, CLEARANCE, SURPLUS, ETC, 

R 
RADIO CLEARANCE. 

ALL Lines Advertised Last Week Still Available. 

RADIO CLEARANCE, 63, High Holborn, W.C.I. 
Holborn 4631. [3474 

VAUXHALL. 
V1UXIIAI.L.-Polar Midget 3 -gang condensers, straight 
- or superhet., 8/9; Polar full vision, horizontal or 

Arcuate dial and drives, 5/-. 
yTAUXHALL.-J.B. drives with station -named scale, 

latest type, complete, 5/6; T.C.C. tubular, 0.25 turd., 
Od. r \IIXIIALL.-Flat, sheet aluminium, hard rolled, 18 

gauge, 12in.x12in., 3/-; 18x18, 5/6; other size, pro 
rata. 
VTAUXIIALL.-IIivac, Tungsram valves, full range; full 

discounts allowed Irmo new prices. 
' VTAUXIIALL. Polar station -named scales, for hori- 

zontal dials, latest settings; 1/9 each. 
vVAUXHALL.-Polar two -gang condenser, 6'8; Colvern 

twin -gang iron cored coils, on base with switch, 20/-. 
VAUXHVAUXHALL.-Shortwave superhet. converter unit, mains ALL.-Shortwave 

or battery, complete kit with dual ratio drive, full 
directions, well known makers; 40/6. 

VAUXHALL.-T.C.C. electrolytic condensers, 8 mid. and 
4 mid., 550 volt. 3/-; 500 volt, 2/6; 450 volt, 2/5. 

V1UX f1 ALL.-T.C.C. condensers, tubular, non -indue- 
tive. 0-1, 6d.; 50 mini., 50v. working. 1/6; 50 mid., 

15v., 1/3; 0.05. 6d.; 0.002, 0.0002, 0.001, 0.0001, 4d. 
each. 
TT.\UXHALL.-T.C.C. mien, 0.002, 2.000 volt test. 10r1.; 

0.0001, 4d.; 0.001, 1/-; 1 mfd. Marsbridge, 1/3. 
VAUXHALL.-Resistances by well-known manufacturers, 

1 -watt type, 6d. each; all values. 
VAUXHALL.-Centre tapped iron cored T.F. trans- 

formers, bases, terminals, 110 k/c; 6/6, guaranteed. 
v-AuXHALL. Set manufacturers' surplus, skeleton type 

Westinghouse rectifiers, 11.T.8, 9/6; 11.'1'.9, 1í.i1'.10, 
10/-; complete with fixing brackets. 

1L1X11.\T.L.-Colvern coils, 01, (12. 03, or Cl. G2 and 
t:8. superhet. type, 30/-; Colpaks, £2/4; Polar 

drives, 5;-. 
AUXIIALL.-Volume controls, Erie. Colvcvs, C'enl ra- 

lab, 2/-; with switch, 3/-; all values, from 2,000 to 
2 meg. 

VAUXHAT.I..-Pnshback wire, four colours, 6 yds. 6d.; 
6B.A. arrows or nuts, 4d. dozen. 

VUXI1:\LL.-Collard 32 model, 32/6; Universal model, 
47/6: complete unit, A.C., 200-250v., first quality 

pica: -ups and volume control, 48/-. 
VA UXII ALL.-T.C.C.. 200 mfd., 10 -volt. 3/-; Con- 

tinental valve holders for Universal valves, with ter- 
minals, 9d. 

VAUXTTAI.L.-Clix valve holders, terminals, 7 -pin Oil.. 
5 -pin 7d.; W.B. 5 -pin, 41/_d.; baseboard 111 nnlin, 

61.; Post paid 2/6 or over or c.o.d. 

V1UXHALL UTILITIES. 163a, Strand, W.C.2, over 
Denny's, the Booksellers. Temple Bar 9333. Send 

Postcard for lists, free. [0453 
FERRANTI AC/DC Circuit Tester, as new, £4: AF5.C, 
1' 15/-; OPMI. 3/-; Telsen 2 -gang, new, 2/6; R.K. 
Senior speaker, 100v. field, 1.000 ohm, cone slightly 
damaged, 10; -.-Williamson, 30, Malvern Ave., Flixton. 
Lancs. [3472 

INDISPENSABLE 
TO ALL 

1936;37 CATALOGUE 
PRICE Surpassing all previous Dienes 

it describes and illustratea the 
largest range of components 
in the world. British made 
quality products. Includes 
100. entirely new components 
with technical data on all 
lines. 
RADIO SERVICE MANUAL 
Compiled by Service Ex- 
perts essentially for every 
set owner. 64 pager, 240 

TRICE Pictures giving simple es - 

1 
I planation of all working 
/ - parta of a radio receiver 

RADIO PROGRESS, NO. K 
A wonderful new edition. 
40 pages fully illustrated. 
Describes ten of the world's 
most modern circuits for 
home construction. 9 -valve 
A.C.'D.C. Receivers. Car 
Radio Receiver. Symphonic 
Band Amplifier. A.c''.' D.O. 
Family Three Modulated 
Oscillator. Three Valve A.C. 

pRICE Set. Qnadraband Super -het. 
All Race 

IBattery 
Super. 

Tiree Valve Battery straight. 
6 -valve =1.12. D.C. ntr:,i:lit. 

I To A. F. BULGIN & Co. Ltd., 
i Abbey Road, Barking, Essex. a 

Please send post free Burgin Catalogue 
3d., Radio Progress Is., Service &Ianual 
ls. I enclose. I P.O. value 
Name 

II 

Address i 
S Id 

1 \1 

(Please use Block Letters.l 
FILL IN THIS COUPON NOW. 

A Radio mechanic named Hyde 
For a /gulf -(traders" job once 

applied. 
"I'll be all right," he mused; 
"Where no FL UX ITE'S been used 
!could always find fault if I tried." 

See that FLUXITE is always by you-in the house 
-garage-workshop-wherever speedy soldering 
is needed. Used for 30 years in Government works 
and by leading engineers and manufacturers. Of 
Ironmongers-in tins, 4d., 8d., 1/4 and 2/8. 
Ask to se3 the FLUXITE SMALL -SPACE 
SOLDERING SET-compact but substantial - 
Complete with full instructions, 7/6. 
Write for Free, Book on the art of " SOFT " 
SOLDERING-and ask for leaflet on CASE- 
HARDENING STEEL and TEMPERING TOOLS 
with FL UXITE. 

TO CYCLISTS ! Your wheels will NOT keep round and 
true unless the spokes are tied with tine wire at the cross- 
ings AND SOLDERED. This makes a much stronger 
wheel. It'ssimple-with FLUXITE-but IMPORTANT 

THE FLUXITE GUN 
is always ready to pu: Ffuxife 
on the soldering lob instantly. 
A 1 W pressure places the 
right quantity on the right spot 

and cna charging lasts for ages. 
Prfca 7/a 

ALL MECHANICS WIL. 

UXIT 
IT SIMPLIFIES ALL SOLDERING 
PIA/SITE LTD., Tsept.W.W., DRAGON WORKS, BERMONDSEY ST., 811.1. 

COMPONENTS-SECOND-HAND, 

CLEARANCE, SURPLUS, ETC. 
HYAMS RADIO. 

DIAMOND Cutting Need:cs for Recording, 2/6 each; aluminium recording disc; bin. at 3/- per doz., Bin. at 6/-, 10in. at 7/- per doz. 

HYAMS RADIO, 23, Lisle St., Leicester Sq., W.C. 
Gerrard 2969. [3458 

PREMIER SUPPLY STORES. 

PLEASE Se. Our Displayed Advertisement on page 5. 

ALL Post Orders Should be Addressed to Jubilee Works, 
167, Lower Clapton Rd., London, E.5. Callers as usual to: - 

9 22, High St., Clapham, S.W.4. Open till 9 p.m. rJ Saturdays, Wednesdays 1 p.m. Macaulay 2381. 

165 and 165a, Fleet St.. E.C.4 (next door to Ander- 
ton's Hotel). Early closing Saturday 1.30 p.m. Central 2833. [0488 

SOUTHERN RADIO SUPPLY Co., 
I 

323. Ett,tv,tt Rd., London, N.W.l. nrci branches. send 
' their many customers the Season's Greetings, 

with an assurance of their careful attention to their interests in the coming year. 
AFULL List of Southern Radio's Wireless Bargains 

Will Appear in Next Week's " Wireless World." 
SOUTHERN RADIO, 323, Euston Rd., London, N.W.1 

(near Warren St. Tube). 'Phone: Euston 3775. [3477 
ALI. Lines Advertised in Last Week's Issue Still Available. 

WAIID, 46, Farringdon St. Telephone: IIolborn 9703. 
[0450 

MAINS RADIO'S Superb New Year Bargains Will be 
Offered in These Columns Next Week; don't miss them or our new exclusive:- 

ALL-WAVE Tuning Pack in Our Displayed Advert.; 
the " Transatlantic " pack, complete, covering 15- 2,000 metres will be distributed only by this firm. 

MAINS RADIO DEVELOPMENT Co., 4-6, Muswefl 
Hill Rd., London, N.6. Tudor 4046. [3463 

OLIVERS.-Collard gramo. motors, A.C. 110-250v., 50 
cycles, unitplate, auto. stop, turntable, brand new, 

box, 24/6; ditto, bronze unitplate, 14in.x 16in., standard 
pick-up, volume control, 38/-. 

FRIE 1 -watt Resistances, colour coded, all values; 31/2d. 
J each, 3/- dozen, 2/6 dozen in 3 dozen lots. 

IjL"iT'S Cardboard Electroly tics; 2 mfd., 1/5; 4 mfd., 1 1/6; 4 mfd. + 4 mid., 2/-; 4 mid. + 4 mid. -)- 1 mfg., 2/7; 4 mfd. + 4 mid. + 4 mfd., 2.9; 6 mid. +6 mid., 2/2; 
8 mfd., 1/9; 8 mfd. + 4 mid., 2'5; separate negatives, 
2/8; 8 mfd. + 6 mfd., 2/6; 8 mfd. + 8 mid., 2/9; sepa- 
rate negatives, 2/11; 50 mfd. 50v., 1/6. 

CENTRALAB Volume Controls, standard with switch, 
all values, 2/-; Clix chassis valve holders, 5 -pin 3d., 

7 -pin 4d. 
ROLA Energised Speakers, manufacturer's type, 2,000 

and 2,500 ohms, with universal transformers; 10/6. 
ALI'MINIUM Chassis, 18 gauge, I6in.x1Oin.x3in., un - 

drilled, 5/-; ditto, 16 gauge, 7/6; any size to order. 
WESTINGHOUSE ILT.8, 8/6; IT.T.9, 9/- II.V.10, 9/6; 

Hytron valves, all types, 4/9 each. 
BL and T.C.C. Metal Cased Electrolytics, 8 mfd, 2/4, 

4 mid., 2/1; Dubilier 8 mid., 2/7; B.1. 25 mid. 
25v., 1/1. 

TUBULAR Condensers, 0.0001 mid., 0.02 mid., 4d.; 
0.01 mfd., 0.05 mfd., 41/icl.; 0.1 mfd., 0.25 mid., 5d.; 

T.C.C. 0.5 mfd., lld.; 50 rñid. 50v., 2/-. 
IN Response to Numerous Enquiries from Our Trade 

Friends, we wish to announce the opening of our 
Constructional Department for transformers to specifica- 
tion, rewinding eliminators, conversions, etc.; all en- 
quiries invited, quotations and lists free. 

ORDERS Under 5/6 Postage 3d.-Olivers, 676, Christ. 
church Rd., Boscombe, Ifants. [3447 

HEADPHONES.-Brown, C.E.C.. Sterling, B.T.IL, Erics- 
son, Nesper, Siemens, Brandes, etc'., from 2/6 pair. 

postage 6,1., list free; crystal sets, Burge -Jones, 5/6; 
ditto, double circuit, 8/-; reconditioned and guaranteed 
complete, post free; with special permanent detector, 1 (- 
extra; sensitive permanent detectors, 1 / 6; crystal detec- 
tors, complete parts, 1/-; crystals, 6d.-Post Radio, 183, 
Caledonian Rd., I.ondon, N.1. [3483 

TRANSMITTING APPARATUS 
(2_15NI.--The resgnisc'I l elcibutrrs for amateur equip- 

ment, National R.M E., 'I'hordarson, Harnmarlund, 
McMurdo, Hallierafters,;etc.; send 11í4. stamp for cata- 
loguc.-Radiontart, 44, Holloway lIead, Birmingham. 

[0531 

CINEMA EQUIPMENT 
MOVIE. Cameras, projectors, §screens, films; inspection 

incited.-Illustra Enterprises, 159, Wardour St., 
Loa.'.on. [0486 

MISCELLANEOUS 
CHEAP Printing. -1,000 billheads, 3/6; sample free 

-Creteway Presa, 18, Busted, Sussex. [3362 

TRANSFORMER. Into a Contented Wife with a Warm. 
Glow Electric Blanket While you Sit Up with Srhen- 

ertacly; no interference.-Leaflet from Warnglow Co., 
Leigh -on -Sea. [3305 

ELECTRIC CLOCKS 
SMITIIS and Ferranti Electric Clocks, Waltham and 

Russell watches and clocks; traders' enquiries invited. 
-Leonard Heys, 36, Henry St., Blackpool. [0526 

Dictionary of Wireless Technical Terms" Second Edition Post free 212 
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EXTENDED PAYMENTS 

LONDON 
RADIO SUPPLY Co. (Established 1925) 

supply on convenient terms, components, accessories 
and sets, any make; 10% down, balance over 12 months; 
send for list of requirements. -11, Oat Lane, London, E.C.2. 

[0337 

HIRE-PURCHASE.-Prompt 
delivery of any radio ap- 

paratus on convenient terms. 

WARD, 46, Farringden St., London, E.C.4. Tel.: 
Holborn 9703. [0539 

EXCHANGE 

COSMIC 
RADIO SERVICES, Ltd., 23, Water St., 

Liverpool, accept quality mains equipment; meters, 
components, etc., in part exchange. Meters purchased. 

[2490 

IBUY, sell, exchange good quality receivers, acces- 
sories, comments; ILP. facilities; promptness. effi- 

ciency-Bostock, 1, Westbourne Terrace, S.E.23. Forest 
Hill 2236. [0529 

PATENT AND TRADE MARK 
AGENTS 

HN. and W. S. SKERRETT, Chartered Patent Agents, 
88-90, Chancery Lane, London, W.C.2 (Ilol. 8837), 

and 24, Temple Row, Birmingham. [2461 

G EE and Co. (H. T. P. Gee. Mem. R.S.G.B., A,M,I.R.E., 
Estab. 1905), 51-52, Chancery Lane, London, W.C.2 

(2 doors from Government Patent Office). Holborn 4547 
(2 lines). Handbook free. [0001 

REPAIRS AND SERVICE 
DISTA VOX SERVICE. 

TRADE 
Service.-All makes of English and American 

receivers; quotation by return. 

REWINDING.-Mains, 
L.F. and output, transformers, 

speakers, headph9n , etc.; keenest ternis for con- 
tracts. 

4fjÏ' TAVOX R.ADÌO SE$ ICQ te., 119, $gibill -415vr, 
,f. London, E.C.1. 'Plione:: Na ional 85ArJT [3363 

" SERVICE With a Smile." 

HENRY FORD RADIO, Ltd., 

LEADING 
Service Specialists for American Receivers, 

also British; trade work particularly; estimates free. 

ELECTRONIC 
House, 22, Howland St., Tottenham 

Court Rd., W.1. Museum 5675. [0434 

CAf 
HAITAM'S Radio Repair and Rewinding Service, 24 

hours' service guaranteed.-See below. 

ANY Moving Iron Loud Speaker, L.F. transformer, or 
pick-up 2;6; output transformer, 4/-; postage extra; 

mains transformers, moving coils, electric clocks quoted; 
trade discounts.-See below. 

RECEIVERS, 
including American, serviced promptly 

and efficiently, quotations by return.-Graham's Re- 
pairs, 194, Tolworth Rise, Kingston By-pass, Surrey. 
'Phone: Derwent 2060. [3356 

METROPOLITAN RADIO SERVICE Co. for Guaran- 
-MIL teed Repairs to American (Midget and Standard) 
and British Receivers. 

CLARTON 
and Majestic Service Depot.-I.F. and mains 

transformers rewound, American valves and parts; 
trade supplied.-Metropolitan Radio Service Co 1021, 
l'inchley Rd., London, N.W.11. Speedwell 3000. [0435 

LOUD 
Speaker Repairs, British and American, any 

make, 24 -hour service; moderate prices.-Sinclair, 
Speakers, Alma Grove, Copenhagen St., London, N.1. 

[3425 

ITALRADIO 
for Repairs and Rewindings to Converters, 

motors, transformers, vacuum cleaners. etc. -95. 
Leighton Rd., Kentish Town, N.W.5. Gulliver 5165. 

[3210 

GUARANTEED 
Repairs.-Any transformers, choke, 

motor, armature, converter, dynamo, etc.; keenest 
prises, immediate quotation; prompt, dependable service. 
-See below. 

(LONDON TRANSFORMER PRODUCTS, Ltd.), 
Willesden, N.W.10. Wil. 3568 and 7743. [3470 

MAINS 
Transformer Service.-Repairs, rewinds, or 

constructions to specification of any type; competi- 
tive prices and prompt service. Sturdy Electric Co., Dip - 
ton, Newcastle -on -Tyne. [0516 

F- E. GODFREY, A.ALLR.E., qualified to build, 
repair and convert " Wireless World " sets, etc.; 

25 years' experience; prompt service guaranteed. -30, 
Kemplay Rd., Hampstead. Hampstead 1104. [3180 

RADIO 
Repairs and Constructional Service, receivers. 

transmitters, audio amplifiers,- etc.; express radio re- 
pairs for Lancashire.-Harmony House Sound Service 
(G2IN, GSM), 116. Cambridge Rd.. Southport. Tel.: 
8621. [0536 

REPAIRS to Moving Coil Speakers a Speciality; cones 
11 and coils fitted, fields altered; prices, including 
eliminators, quoted, loud speakers. 4/-; L.F. and output 
transformers, 4/-, post free; guaranteed satisfaction; trade 
invited; estimates free; prompt service.-Loud-Speaker 
Repair Works, 5, Balham Grove, London. Battersea 1321. 

[0394 

PREMIER SUPPLY STORES 
THE LARGEST RADIO MAIL ORDER HOUSE IN THE WORLD 
Offer the fol lowing Set Manufacturers' Brand New Surplus Goods at a Fraction of the Original Cost ; all goods 
guaranteed perfect ; carr. paid over 5/-; under 5/- postage 6d. extra. Orders under 5/- cannot be sent C.O.D. 

ALL POST ORDERS ro JUBILEE WORKS, 167, LOWER CLAPTON RD., LONDON, E.5 

CALLERS, AS USUAL, TO 20-22, HIGH ST., CLAPHAM, S.W.4 (Macauley 2381) 'Phone : Amherst 4723 

And 165 & 165a, FLEET ST., E.C.4 (Next door to Anderton's Hotel.) Central 2833. 

MAINS VALVES 
MAINS VALVES, famous Europa 4 v. A.C. types, 4/6 each. 
HL., L., S.G., Var.-Me-S.G., H.F.-Pens., Var.-Mu-H.F. 
Pens. 1, 3 and 4 -watt A.C. directly -heated output Pentodes. 
Full -wave rectifiers, 250 v. 00 m.a. A.C./D.C. types. 20 -volt, 
.18 amp. S.G., Var.-Mu-S.G., H., Hl-., Power. - 

Following types all 5/6 each. Full -wave rectifiers, 350 v. 
120 'ma, and 500 v. 120 m.a. 24 watt indirectly -heated 
Pentodes. Frequency Changers, Octodes and Heptodes. 
P.X.4 type, 66. 
BATTERY VALVES. 2 volts, H.F., L.F., 2/6. Power, 
Super -Power, 21. S.G., Var.-Mu-S.G., 4- or 5 -pin Pentodes, 
H.F. Pens., V.-Mu-H.F. Pens., 5/-. Class B, 3/6. 
AMERICAN VALVES. Genuine American HYTRON- and 
TRIAD first -grad, Valves. 3 months guarantee. All types 
in stock, 5/6 each. _10 and 250, 8/6 each. New Metal -Glass 
Valves, all types, 6 6 each. Genuine American DUOTRON 
Valves, all types, 3 6 each. Valve holders for all above 
types, 6d. each. U. td bases, 9d. each. 

SHORT WAVES 
SHORT-WAVE COILS, 4- and G -pin types, 1:3-26, 22-47, 
41-94, 78-170 metres, 1.9 each, with circuit. Special set of 
:3 S.W. Coils, 14-150 mtres, 4/- set, with circuit. Premier 
:3 -band S.W. Coil, 11-25, 19-43, 38-81; metres. Simplifies 
S.W. receiver construction, suitable any type circuit, 2/6. 
COIL FORMERS, in finest plastic material, 1iu. low -loss 
ribbed, 4- or 0 -pin, 1/- each. 
SUPER CERAMIC CONDENSERS, S.L.F..0001(1, .0001, 2,1 

double shaecli, .9eY)97)fiVee,.e?n!vf'.:. `+ éácht 
All 1fass with integral slow' niotiofi, 001115 tuning, 3.3 ; 

00015 reaction, 2/9. British Radehone 2 -gang .00016, 
5/6. 
H.F. CHOKES. S.W. 10-200 metres, 9d. ; S.W. screened, 
1/6 ; standard screened 1804 `,0(11) metres, 1;6. 
CERAMIC S.W. VALVE HOLDERS, 4-, 5- or 7 -pin. Chassis 
type, 6d. ; B.B. type, 8d. 
GLASS AERIAL INSULATORS, 4d. each. 
BEEHIVE STAND-OFF, 6d. cadi. 
SCREENED FLEX, single, 3d. yd. ; twin, 4d. yd. 

PREMIER AMPLIFIER KITS 
3 -WATT A.C. AMPLIFIER, _-stage, fur mike or pick-up. 
Complete kit of parts with 3 valves, 40/-. 
7 -WATT A.C./D.C. AMPLIFIER. :3 -stage, high -gain, push- 
pull output. Complete kit of parts with 5 specially matched 
valves, £4 41. 
10 -WATT 3 -stage A.C. Amplifier Kit with 5 valves, £5 5S. 

20 -WATT 3 -stage A.C. Amplifier Kit with 5 valves, £8 Ss. 

ELECTROLYTICS. U.S.A., 4, 8 or 12 mid. 530 v. peak, 1 9 
each. Dubilier, 4 or 8 mfd. 500 v., 3'- ; 50 mfd. 50 v., 1/9 ; 

10 mfd. 50 v., 6d. 25 mfd. 25 v., 1 -. T.C.C. 4 or 8 mfd. 
650 v., 4/- ; 15 m'.d. 50 or 100 v., 11-. ; 50 mfd. 522 v., )/-- 
Paper Condensers. W.E., 250 v. working 4 mf., 2/- ; 2 mf. 
1/-, 1 mf. 60. ; 350 v. working 4 nuf., 276 ; " mf., 1/6. 
Dubilier 500 v. working 4 mf., 4/- ; 801) v. 4 mf., 6/-. 
Wego 450 v. working 1 mf., 1/- ; 2 mf., 1/9 ; 4 nsf., 3/- ; 700 v. 
working 2 mf., 2/- ; 4 mf., 3,/6. 

COSMOCORD PICK-UPS, with tonearm and volume control, 
10.6 each. 
PICK-UP HEADS only 46 each. 

MAINS TRANSFORMERS 
PREMIER wire -end type with screened primaries, tapped 
200-2511 e. Centre -tapped Filaments. Guaranteed one year. 
H.T. 8 & 9 or H.T. 10 with 4 v. 4 a. C.T. and 4 v. 1 a. C: T'., 

8/6. 250-250 v. 60 m.a., 4 v. 1 a., 4 v. 2 a. and 4 v. 4 a., all 
C.T., 8/6. 350-350 v. 120 
m.a., 4 V. 1 a., 4 V. 9 a. and 
4 v.4 a., all C.T., 10,6. Any 
of these transformers with 
engraved panel and N.I'. 
terminals, 1/6 extra. 500-500 
v. 150 m,a., 4 v. 2-3 a., 4 Y. 

2-3 a., 4 v. 2-:3 a. 4 v. 3-4 
a., all C.T., 17/6, Super 
Model, 19/6. AUTO TRANS- 
FORMERS, step up or down, 60 watts, 7/6 ; 100 watts, 10'-. 
FILAMENT TRANSFORMERS, Tapped Primaries, 2(0-250 v. 
All secondaries C.T. 4 v. 3 a., 7/6 ; 4 v. 5 a., 8/6 ; 7.5 v.:3 a. 
7'6;tiv.3a.,76;2.5v.8a.,716;6.3v.3a.,7/6;5v.:3a.,7/6. 
SMOOTHING CHOKES, 25 m.a., 2/9 ; 40 m.a., 4/-, ; GO m.a., 
5,6 ; 150 m.a., 10;6. 2,500 ohms, 60 m.a. Speaker Replace- 
ment Chokes, 5/6. 
MILLIAMMETERS, moving -iron, flush 271 in., all ranges from 
0-111 ma., 5/9. Visual tuning, 6' or 12 m.a., 5/9. Moving -coil 
meters, I[in. 0-1 cn.a., 18/6 ; :3jin. 0-1 m.a., 22/6. Multi- 
pliers, 1 - each. 

AMPMETERS, all ranges from 0-1 amp., 5/9. 
TRANSFORMERS, latest type Telsen R.G.4 (list 12¡61, 29. 
Lissen Hypernik Q.P.P. (list 12/6), 3/6. 
OUTPUT TRANSFORMERS for Power, Pentode and Push - 
Pull, 2/6 ; Multi -Ratto, 4j$ ; Push -Pull Input Transformers 
by prominent manufacturer, 4/6 each. 
ELIMINATOR KITS for A.C. mains. l20 v. 20 m.a or 
150 v. 25 m.a., 15/-, tapped S.G., det. and output. Complete 
Kit with long -life valve rectifier (replacement cost only 2/-.) 

PREMIER L.T. CHARGER KITS for A.C. mains, including 
Westinghouse Rectifiers and Tapped Mains Transformers. 
8 volts at _I amp., 14:6 ; 8 volts 1 a., 17/6 ; 15 volts I a., 
19/- ; 15+15 volts 1 a., 37/6 ; 15+15+15 volts 1 a., 50,'- ; 
8 volts 2 a.. 296. 
TELSEN iron -cored screened coils, 00:349, 4/- each. 
Electric SOLDERING IRONS, 210-250 v., A.C./D.C., 2/3. 
LOTUS JACKS (and Jack -switches) all types, 1:- each. Lotus 
Plugs, 17- each. 
PREMIER H.T. KITS, all with Westinghouse rectifiers ; 

tapped transformers and adequate smoothing. All Kits 
absolutely complete. 120 v. 20 m.a., 20/- ; with t "r. 1..T. 
Charger. 28'-. 150 v. 30 m.a., 25/- ; with I a. L.T. Charger, 
31/6. 250 r. 60 m.a., with 4 v. 3 a. C.T., 30/-. 

SHORT WAVE -KITS 
SHORT-WAVE KIT for 1 -valve receiver or adaptor, com- 
plete with chassis, 4 coils, 14-150 metres, condensers, r ircnit 

1 _ Irnotis SOIR, ar LLVE ELV.El1,afj,1 LE, LUXE 
SUPERHET CONVERTER El E,, 11'6. 

S.W. SUPERHET CONVERTER, for A.C. Mains Receivero, 
20 -. A.C. Valve given FREE ! 

2-VqLy E S.W. KIT, 19/6. VALVES GIVEN FREE ! 

3 -VALVE $.W. KIT. Det, and Pen., 42,'-. VALVES 
GIVEN FREE ! 

ALL -WAVE "ALL -WORLD RANGE" Kit 
12 -- ,IAN) metres in 4 wavebands without coil changing, com- 
plete kit of parts with 3 valves, S.G., H.F., S.G. der. and 
pentode (2 volts; 50/-- Q.Y.P, Model, 6/6 extra. 
BAND-PASS TUNING PACK, comprising set of Telsen 
3 -gang iron -cored coils with switching, mounted on 
steel chassis with 3 -gang condenser, illuminated disc -drive 
mid 4 valve holders, 25/- the lot. All Mains or Battery 
circuit. FREE ! 

LISSEN ALL -WAVE COILS, 12-2,000 metres, complete with 
switching and wiring diagram, 12/6. 

3 VALVE BAND-PASS KIT, 200-2,000 metres. Complete 
kit of parts, including chassis, all components, valves, M.C. 
speaker and wiring diagram. Battery Model, 50/, A.C. 
Mains Model, 70,'-. 

MOVING COIL SPEAKERS 
MAGNAVOX. Mains energised. ' 154,' lin. cone, 2,500 ohms 
4 watts, 126 ; ' 152,' OM. cone, 2,500 ohms, 17/6 ; ' 152 
Magna,' gin. cone, 2,500 ohms, 6 watts, 37/6. Magnavox 
P.M.s-' 354,' lin. cone, 16/6 ; ' 252,' Oiu. cone, 22/6. 
Reliable P.M.s, 10/6. 
ROLA latest type P.Ms, 18/6. KB 7in, mains energised, 
1,510 or 2,500 ohms, 7/8. GOODMANS' Sin. mains ener- 
gised, 1,000 ohms field, 10/6 each. , 

DIALS.-Clarion Illuminated S.W. slow-motion Dial with 
tin. knob, 2/-. Premier All -Wave 2 -speed Dial, full vision 
straight-line, dual ratios 10-1 and 150-1, 6/6, with escut- 
cheon. 
Potentiometers by well-known makers. All values up to 
1 meg., 2/- ; with switch, 2/6. GRAMOPHONE MOTORS. 
Collaro Gramophone Unit consisting or A.C. motor, 100- 
250 v. high quality pick-up and volume control, 45'- ; Col- 

laro motor only, 30,E-;; Collaro 

PREMIER (Reiz Pattern) Transverse - 
current MIKE, High Output, Straight 
Line Response, 30/.. Transformer. 

5 -. Table Stand, 716. var 

Universal Gramophone 
Motor, 100-250 v. A.C./D.C., 
with high quality pick-up 
and volume control, 67/6 ; 
Collaro Universal Motor 
only, 49/6 ; Edison Bell 
double -spring motors, 
including turntable and 
all fittings, 15/- ; Cosmo - 

cord Gramo unit, comprising A.C. motor pick-up and volume 
control (list 55/-), 35:9. 
TUBULAR CONDENSERS, non -inductive, all values up to 
.5 mfd., 6d. each. 
Wire -end RESISTORS, any value, 1 watt, 6d. ; 4 watts, i!- ; 

8 watts, I6 ; 15 watts, 2'- ; 25 watts, 2/6 each. 
Reliable MORSE KEYS with Morse Code engraved on Bakelite 
base, 2/- each. 
Bakelite case BUZZERS, 1/6 ; Walnut case " Loud -tone," 
2/6 each. 
Super Quality lightweight HEADPHONES, 3/9 pair. 

HAVE YOU HAD OUR LATEST GIANT ILLUSTRATED CATALOGUE AND VALVE 
LIST? IF NOT, SEND 4d. IN STAMPS FOR THIS AMAZING LIST OF BARGAINS! 

" Radio Receiver 21Ie'sllrcrni r, ts." Price 4/6 By post 4/9 

www.americanradiohistory.com



6 ADVERTISEMENTS. THE WIRELESS WORLD DECEMBER 25TH, 1936. 

All -World 444.444 

Christmas Programmes 
, on your own Set ! 

Connect this Eelex Short Wave Convertor 
to your set and the world's finest Christmas 
programmes are yours ! Simple to install 
and operate. Switch controls two short 
wavebands and floodlights waveband in 
use, also disconnecting unit, leaves set free 
for normal use without alteration ! 

Suitable for every type of mains receiver (AC and 
AC DC models available). Aeroplane dial with 
station names, wavelengths and megacycles. 100-1 
geared knob control for extremely fine tuning. 
Handsome walnut cabinet. 

Price (including valve) 
AC or AC/DC moojels. £4:14:6 

- Vb^°: .lráay Taf iif Nò. ris - 
J. J. EASTICK $c SONS 

118 Bunhill Row, London, E.C.1 

For really high- 
grade mains 
transformers and 
chokes-it's best to 
go to Savage! 

*From our standard lists or to your 
specifications. We will gladly 
send you lists on request or quote 
to your particular requirements. 

WESTMORELAND ROAD, LONDON, N.W.9 
PHONE: COLINDALE 7131 13 LINES) 

RADIOGRAMS 
PRISM MANUFACTURING CUCALIFOIöIUI woes 
BELMONT SURREY. PNONE.SUTTON 53612 

TUITION 
RADIO Training.-Marine, aircraft, broadcast; prospec- 

lus free.-hull Municipal Technical College. [0523 

WANTED 
WANTED for Cash.-Modern radio receivers; also 

meters, etc.-M. It. E.. 6, Pentouville Rd., London, 
N.1. [3283 

SITUATIONS VACANT W IRELESS and Television. 

MRCONI'S and Other Employers Require Hundreds 
of Trained Men Next Year. We train students for 

all branches of Radio at our Residential Colleges in 
Southampton and Colwyn Bay, and guarantee appoint- 
ments; licensed by Postmaster -General, recommended by 
Marconi. New term commences January 6th,-Write for 
free prospectus, The Wireless College, Colwyn Bay, or to 
London Office, 4, Winton Av., N.11. [0541 

SERVICE Engineer (Good Appearance) for Radio 
Speciality, London, W.1, no travelling, prospects.- 

Write Box 319, cío The Wireless World. [3479 
WIRELESS Engineers and Technical Assistants W`: cied 

by Leading Firm; practical experience 
knowledge of design, testing, or operating of valle n:,n-- 
initters a recommendation.-Apply 305, c;o the II -ce -Is.: 
World. [3466 

RADIO Testers with Full Technical Knowledge and Ex- 
perience in Modern Snperhet. Design, must have held 

previous position with reputable manufacturer and pro- 
duce first clues references.-Higgs Radio, Westbourne Place, 
Hove. [3481 

RADIO Engineer for Laboratory Work in Large En- 
gineering Works, London district, degree or equiva- 

lent with some practical experience.-Write, stating age, 
education, experience and salary required, to Box 307. 
c/o The Wireless World. [3469 

ENGINEER for Research and Design Midget Low Fre- 
quency Amplifiers and Calibrated Oscillators; know- 

ledge microphone technique and transformer design essen- 
tial; excellent prospects for good man; London, W.I.- 
Write, stating experience and salary required, Box 220. 
c/o The 11'ire:css World. [3415 

ROYAL AIR FORCE,-A number of vacancies exist 
for young men of good education for training as 

wireless operators; age limits 171/, to 32; other vacancies 
occur monthly -,-Full particulars and free illustrated book. 
let will be sent on application to R.A.F. Recruiting Depot,. 
Victory House. Kingsway, Lonçjun, W.Q,2. or any R.A.F. iteel1dtTroi: -- - --- -- - - 424 r*" 

SITUATIONS WANTED 
ADVERTISER, 

25, small capital, desires situation in 
Kent, servicing, battery charging, etc., own car, test- 

ing instruments,-Box 308, c/o The Il'ircleos World, [3468 

THE 

WIRELESS 
ENGINEER 
The Journal of Wireless Research 

and Progress 

`THE WIRELESS ENGINEER" is published in 
the interests of professional wireless engineers, 
experimenters, and all keen radio enthusiasts, 
and is widely read by those who arc intimately 
associated with wireless development. 

A valuable monthly feature consists of a 
summary, under the title of Abstracts and 
References. of important articles appearing 
in technical wireless publications throughout 
the world. 

Principal Contents in JANUARY Issue 
A NEW POLAR CO-ORDINATE CATHODE- 
RAY OS(''ILLOGRAPII WITH EXTREME- 
LY LINEAR TIME SCALE. 

By Manfred root An/emir. 

THE EFFECT OF VOLUME COMPRESSION 
ON THE TOLERABLE NOISE. LEVEL IN 
ELECTRICAL COMMUNICATION 
SYSTEMS. 
By E. L. E. Pawky. M.Se (Erg ), 
D.I.C., A.M.I.ld.E. 

DISTORTION PRODUCED BY DELAYED 
DIODE A.V.C. 

By E. It. Sticky, Ph.D., A.M.I.E.E. 

Abstracts & Rcfcrenres and Some Recent Patents 

MONTHLY, 2s. 6d. NET 
Subscription: 32s. per annum, post free 

ILIFFE & SONS LTD 
DORSET HOUSE, STAMFORD STREET, LONDON, SE.I 

1936 
has seen a good deal of thought 

and care expended over circuits. Nine 
times out of ten the set -designer has speci- 
fied a J.B. Condenser or Dial. More and 
more constructors are discovering that for 
superlative performance and reliability a 
J.B. Component cannot be bettered. 

Our Service has always been at the dis- 
posal of constructors and we shall be pleased 
to assist you with any of your set problems, 
small or large, during 

1937 

CONDENSERS 
AND .DiALS- 
JACKSON BROTHERS (London) Ltd., 
72, St. Thomas St., S.E.7. Telephone: Hop 1837. 

\TAN NOY/ 
e THE SOUND PEOPLE 

GUY R. FOUNTAIN LTD., 
FFO 

LONDON. CA SU7 CANTERBURY GROVE, WEST NORWOOD, 
r . 1122 (i, /,,,,,, SOUND AMPLIFYING EQUIPMENT 

}{}:}::{}:}::ti THE MAINS RAD10 r::{}{::::}:}{ 
X DEVELOPMENT COMPANY 'X 

X4-6, MusweSl Hill Rd., London, N.6. 'Phone: Tudor 4046. X 
X LOOK OUT for oar miscellaneous advertisement r Component }{ 
}{ Columns next week for our superb bargain offers. 
}{ EXAMPLE :- Fifty new -boxed 1ewcos Spaghetti Re- }X{ 

:ti sistors. Gcod sizes. Large assortment. 1!- only 
wATC11111E3E. DISPLAYED ADVERTISEMENT COLUMNS FOR OUR NEW, >: 

X EXCLUSIVE "TRANSATLANTIC.' ALL -WAVE TUOI S,: PACE. AT LAST CON- }} X glacerons CAN COVER I5/2,sOe MCT 1.9,M -1111017T FUSS,AT LOW COeT. h 
}C}{}{}{}N{}{X}{XXX>C:CXXXM CXXX}{}C}{}{}{}C}{}C 

-EW ELECTRICAL and RADIO CATALOGUE, illustrated. 
Radio Receivers. Pilot, Ase, Fergusºoa, etc. 
Radio Sundries. Wet and Dry, Radio and Lighting 
Batteries, Mains Cableº, Flexes, Lampa and Fittings, 
Washers,Ironers, Fires, Cookers and all appliances: 
Portable Electricity, Torch_,, Lamps and Batteries, 
Cycle Lamps, Bulbs, Dynamo Sets, Electric Shades, 
Bowls, Pendants, etc. Cheapest House, Largest 
Stock. Lia' roam 64 Traders on/y. 

PERSEUS MFG. CO. (W.W.), Burton -on -Trent. 

¡ysasl 
V i Oa\ CYCLE 

The Motor Cyclist's Newspaper 
EVERY THURSDAY --3d. 

Publishers: ILIFFE & SONS LTD., Dorset House, 
Stamford Street, London, S.E.I w.w.15 

"Foundations of Wireless" Post free 4/14 
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IF you are seeking new markets, or 
desire to get first-hand informa- 

tion about a trade or industry, you 
cannot go to a surer or more 
authoritative source than the trade 
and technical journals serving it. The 
address of any paper in this list 
will be furnished on request, 

Amateur Phonographer and 
Cinematographer. 

Architects' Journal. 
Architectural Review. 
Autocar. 
Automobile Engineer, incor- 

porating Motor Body 
Building. 

Boxmakers' Journal & 
Packaging Review. 

Brewers' Journal. 
British Baker. 
British Engineers' Export 

Journal. 
British Journal of Photography. 
British Printer. 
Bus & Coach. 
Chemist & Druggist. 
Cigar & Tobacco World. 
Confectioners' Union & Ice 

Cream & Soda Fountain 
Journal. 

FOR TRADE DEVELOPMENT AND PROGRESS... 

FOR FACTS OF PRODUCTION AND DISTRIBUTION.. 

FOR THE VERY LATEST NEWS AND INFORMATION 

FOR AN 'HIM TO GOODS USED AND 

Confectionery 
Journal. 

Contractors' 
Record & 
Municipal En- 
gineering. 

Dairyman. 
Drapers' Organ- 

iser. 
Drapers' Record. 
Dyer, Textile Printer, 

Bleacher & Finisher. 
Electrical Engineer. 
Electrical Review. 
Electrical Times. 
Electrical Trading & 

Electricity. 
Engineer. 
Engineering. 
Export Trader. 
Flight. 
Footwear Organiser. 
Furnishing Trades' Organiser. 
Grocer & Oil Trade Review. 
Grocers' Gazette & Provision 

Trades' News. 

Grocery & Branch Store 
Management. 

Hotel & Catering Management. 

India Rubber Journal. 
Ironmonger. 
Journal of Decorative Art. 
Laundry (The Power). 
Laundry Record & Dyeing & 

Cleaning Trades' Journal. 
Licensing World & Licensed 

Trade Review. 
Locomotive, Railway Carriage 

& Wagon Review. 
Machinery. 
Meat Trades' Journal. 
Mechanical World & 

Engineering Record. 
Men's Wear. 
Mining Journal, Railway & 

Commercial Gazette. 
Model Engineer & Practical 

Electrician. 
Modern Transport. 
Motor Cycle. 
Motor Cycle & Cycle Trader. 
Motor News. 
Motor Trader. 
Motor Transport. 
Motor World & Industrial 

Vehicle Review. 
Nursing Mirror. 
Oil & Colour Trades Journal. 

Official Handbook, giving particulars of over 500 papers, post free 1! - 

Outfitter. 
Overseas Engineer. 
Packing Gazette. 
Photographic Dealer. 
Plumbing Trade Journal. 
Pottery Gazette & Glass Trade 

Review. 
Poultry. 
Printers', etc., Sales & Wants 

Advertiser. 
Silk Journal & Rayon World. 
Specification, 
Statist. 
Style for Men. 
Textile Manufacturer. 
Textile Recorder. 
Tobacco Trade Review. 
Waste Trade World. 
Watchmaker & Jeweller, 

Silversmith & Optician. 
Wine & Spirit Trade Review. 
Wireless & Gramophone 

Trader. 
Wireless Engineer. 
Wireless Retailer & 

Broadcaster. 
Wireless World. 
Yachting World & Motor 

Boating Journal. 

PERIODICAL, TRADE PRESS AND WEEKLY 
NEWSPAPER PROPRIETORS' ASSOCIATION, LTD. 

Telephone : 

Central 2441 
Weejee i-,"":._ey w . 6, Bouverie Street, London, E.C.4 

::. , :.:; :4,:;a:xa :::-r; :,:..: ;;:... :.:.. .... . .. . . . ...... .. . . ... . ...........: , cá=::>::.:s;:, .:-.:..;.::...::..-:.r,:.::,._:::._::. .... G,:.ru'a::::o;t;,t:)is::.:.:,:;' :: 

Telegrams : 

Weneppa, Fleet, London 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 

www.americanradiohistory.com
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6 111ìrlwest Radio Back Cover 
Musikon, Ltd. 8 
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Radio Gramophone Development Co. 
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6 Selwyn & Blount 

Scientific Supply Stores (Wireless), Ltd. 
Sound Sales, Ltd. Inside Front Cover 

Tannoy Products . 6 
Telegraph Condenser Co., Ltd. Front Cover 

2 

PERMAREC 
HOME RECORDING UNIT 
MAKES PERFECT RECORDS 

A thoroughly sound 
engineering job specially 
designed for easy attach- 
ment to any set or 
Radiogram. Cutting your 
own records is perfectll 
simple with this unit. 

Write to -day for Free Copy 
of The Wireless World 
Test Report and illustrated 
leaflet fully describing this 
and our larger professional 
models. Manufactured under British 

Patent No. 433614. 

PRICE 

£3.17.6 

RAUSf4ITD IKO L RECORDING STUDIOS V J A® ® o Telephone: Gerard 7105 ani 3862. 
19, LISLE STREET, LONDON, W.C.2. 

SECOND EDITION -Completely Revised 

IO DATA 
T S A SERIES OF 

A BAC S 

Providing most of the essential Data required in 
receiver design 

By R. T. BEATTY, M.A., B.E., D.Sc. 

PRICE 4/6 net BY POST 4/10 

From ail leading booksellers, or direct from the Publishers. 
Published from the offices of THE WIRELESS WORLD," 
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 

w.w.93 

SECOND EDITION-THOROUGHLY REVISED 

NOW READY 

WIRELESS 
SERVICING 

MANUAL 
By W. T. COCKING (of "The Wireless World") 

The first complete book of reference of its kind. A 
reliable practical guide for amateur and professional. 

The first edition of this book was sold out in a few months and 
a second edition with additional material is now on sale. 
The " Wireless Servicing Manual " deals fully with Testing 
Apparatus and explains the methods of locating and curing 
faults in receiving equipment. 
Ganging, Automatic Volume Control, Instability, Distortion, 
Mains Hums, Whistles and Local Interference are all 
separately treated. 
Additional information on short-wave receivers, and on methods 
of operating extension loud speakers has been added; the 
reference material, including base -connections for British, 
Continental and American Valves, and the various colour codes 
for components, has been extended and brought up to date. 

BOUND IN CLOTH BOARDS 
SIZE 71 ins. X 5 ins. 231 PAGES 

PRICE 51- net By post 514 

Issued in contention wtlh "TILE WIRELESS 
WORLD" and published by the Proprietors:- 

ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 

W W.2o 

A Book of First Principles for the 
Wireless Enthusiast 

FOUNDATIONS 
Of iVIRELESS 

By A. L. M. SOWERBY, M.Sc. 

An Elementary Text Book on 
Wireless Receivers 

Covers the whole field from the simplest electrical 
phenomena to the construction of a modern set, and all 
the vital points in receiver -design are treated in full detail. 
Eleven of the eighteen chapters of the book deal with 
the discussion of receivers in which the whole process 
of design is reviewed stage by stage to the finished article. 
Special attention is paid to the important subject of 
tuned circuits and band-pass filters, on the correct design 
of which the performance of every type of set ultimately 
depends. Moreover the process of detection, so often 
imperfectly understood, is clearly explained. 

Bound in Cloth Boards 
Size 7:! ins. ;; 5 ins. 272 Pages 

PRICE 4/6 NET. By Post 4;11 

issued .n conlunvlion with " THE WIRELESS WORLD" and published by the Proprietors- 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 

W. W.45 

Printed in England for the Publishers, Ie,reFE AND SONS, LTD., Dorset IIouse. Stamford Street, London, S.E.1, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.L. "The Wireless World" can be obtained abroad from the following: FRANCE: W. IT Smith & Son, 248. Rue Rivoli, Paris; ¡Tachette et Cie, Réaumur, Paris, and branches. 
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